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Objective: The aim of this study was to investigate the prevalence of dental anomalies in the Eastern
Province of Saudi Arabia using the digital Orthopantomography (OPG).
Methods: A retrospective radiographic study was performed in which digital OPGs of 1189 subjects, ages
ranging between 7 and 65 years were reviewed, and 1104 fulfilled inclusion criteria. Statistical analysis
was performed. The OPGs were reviewed for congenitally missing teeth, impactions, ectopic eruption,
supernumerary teeth, odontomas, dilacerations, taurodontism, dens in dente, gemination and fusion.
Results: OPGs of 1104 patients with mean age 35.32 ± 16.63 were included. The total prevalence of devel-
opmental anomalies in this study was 36.3% (401/1104). Male and female subjects with anomalies were
133 (33.2%) and 268 (66.8%) respectively. The prevalence of dilacerated teeth 300 (30.2%), congenitally
missing teeth was 246 (24.7%), supernumerary teeth 18 (1.8%), talon cusp and taurodontism were seen
in one patient each 1 (0.1%). Of these, a total of 15 (1.5%) anomalies were noted in pediatric patients.
Conclusions: Dilaceration was the most prevalent anomaly (30.2%) in the studied sample followed by
congenitally missing teeth (23.4%). Talon cusp, concrescence/fusion, and taurodontism were the least
prevalent anomalies.
� 2021 Published by Elsevier B.V. on behalf of King Saud University. This is anopenaccess article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Developmental dental anomalies are vital league of dental
pathology. Anomalies are relatively common, and previous studies
showed that 36.7–40.3% of the study subjects displayed at least
one dental anomaly (Patil et al., 2013; Uslu et al., 2009). Suscepti-
ble variations from the colour, shape, size, number and degree of
development of teeth are seen in such anomalies (Årtun et al.,
2009). Although genetic and environmental factors must be
accounted for, the etiology of most anomalies remains unknown
(Uslu et al., 2009).

Teeth abnormalities are classified according to variation in
shape, size, number, in addition to structure (Brook, 2009;
Pedreira et al., 2016; Saberi and Ebrahimipour, 2016). Abnormality
frequency and the level of expression can provide an imperative
proof for genetic and phylogeny research in different population
groups. It should also provide understanding of the differences
and the potential of occurrence amid and within populations.
While the overall incidence of each of these anomalies may be
small in the dental clinic or community, their existence may pose
a management problem for patients or hinder treatment options
in some instances. Careful and correct diagnosis simplifies and
eliminates complications in the treatment regimen. Several studies
of dental anomalies had been conducted in different regions of
Saudi Arabia but not in the Eastern Province (Afify and Zawawi,
2012; Aljazi Hussain and Abdullah Mohammad, 2010; Ghaznawi
et al., 1999; Osuji and Hardie, 2002; Salem, 1989; Al-Jabaa and
Aldrees, 2013; Alyami et al., 2020). These studies reported the
prevalence of selected dental abnormalities, especially those asso-
ciated with malocclusion or developed orthodontic problems.
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Hence this study aimed to raise awareness of dental practitioners
about the rate of occurrence of various types of dental anomalies
in the Eastern Province using an affordable radiographic imaging
method.
2. Materials and methods

A retrospective radiographic study was performed in which dig-
ital OPGs of 1189 subjects, who visited the Dental Hospital (DH)
during the period 2012–2019, with ages ranging between 7 and
65 years. Patients are usually screened in the diagnosis clinics
and referred to other clinics according to their treatment plan
and OPGs are routinely taken at first visit for patients attending
dental screening clinics. The exclusion criterion comprised of
patients who had one or more of the following: incomplete
patients’ data, patients with syndromic disorder, hereditary condi-
tion, cases of cleft lip and palate, trauma, or jaw fracture that may
affect development of permanent dentition. After exempting the
above patients, all other patients were included in the study. Out
of the 1189 subjects, 1104 subjects met the inclusion criteria.
The OPGs were reviewed for congenitally missing teeth, impac-
tions, ectopic eruption, supernumerary teeth, odontoma, dilacera-
tions, taurodontism, dens in dente, gemination and fusion, and
any additional unusual disorders that can be assessed or diagnosed
using OPGs.

The digital OPGs of included patients were examined in a con-
vincing method under good illumination, standard screen bright-
ness and resolution. Standardization between two (MB and AT)
qualified experienced examiners was conducted to eliminate
inter-examiner discrepancies. The value of alpha 0.79 suggested
acceptable level of inter-examiner reliability. The study was
reviewed and approved by the Research Ethical Committee at the
College of Dentistry, Imam Abdulrahman bin Faisal University,
Saudi Arabia (EA: 2016019).

2.1. Statistical analysis

Data was analysed using statistical package software system,
version 20 (SPSS 20.0�) (SPSS Inc, Chicago, Illinois, United States),
and age of the patients was presented as Mean ± Standard devia-
tion. Frequencies and percentages were calculated for presentation
of all categorical variables including age-groups, gender, national-
Fig. 1. Demographic
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ity and dental anomalies. Chi-square test was applied to compare
the proportions of dental anomalies between genders, nationality,
and tooth classifications. Univariate and Multivariate logistics
regression analysis was performed to investigate if presence of
one type of anomaly can be predicted by the presence of other
anomalies and demographic variables. P-value � 0.05 was consid-
ered statistically significant result.
3. Results

The study comprised a total sample of 1104 patients with an
age range of 7–65 years and 455 (41.2%) were males and 649
(58.8%) were female patients. Out of the total sample size, 838
(75.9%) were Saudi nationals and 266 (24.1%) were Non-Saudis
(Table 1). In all OPGs examined, at least one dental anomaly was
observed in 401 (36.3%) subjects. The distribution of anomalies
by gender was 133 males (33.2%) and 268 females (66.8%). The dis-
tribution of anomaly by nationality were 290 (72.3%) Saudi nation-
als and 111 Non-Saudis (27.7%) Figure 1.

Among 401(36.3%) overall subjects with anomalies, 79(20%) of
the patients had more than one type of anomaly, out of which 67
(85%) had two types, 10 (13%) had three types and 2 (3%) had four
types of anomalies. Table 2 depicts the association of anomalies
with age, gender, and nationality. Age was found to be non-
significant between patients having one type of anomaly and more
than one type of anomaly (p � 0.246). Females were more likely 55
(21%) to have more than 1 type of anomaly as compared to males
but the association was statistically non-significant (p- 0.328).
Likewise, Saudi nationals were more likely to have more than 1
type of anomaly 59 (20%) but insignificantly associated (p - 0.355).

The total anomalies recorded were 993. Of these dilaceration
was reported in 300 (30.2%) OPGs and was the most common
anomaly noted. In addition, 73.3% of dilacerations were noted in
OPGs of female patients. Table 3 depicts the gender and nationality
distribution of different developmental anomalies. Mandibular 3rd
molars had highest number of dilacerations (21%) followed by
mandibular 2nd molars and maxillary 2nd premolar (9% each);
and the least occurrence was noted in mandibular incisors (0.7%).
Fig. 2 showing the actual radiographs of different types of anoma-
lies recorded.

The second reported anomaly with a prevalence rate of 246
(24.77%) was congenitally missing teeth, which was higher in
characteristics.



Fig. 2. Showing Different types of Anomalies with the Tooth Number/position.

Table 1
Demographic data.

Demographic parameters Frequency Percentage

Age <15 90 16.7
16–30 141 26.2
31–45 135 25.0
˃45 173 32.1

Gender Male 455 41.2
Female 649 58.8

Nationality Saudi 838 75.9
Non-Saudi 266 24.1
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female patients (58.9%). The mandibular second premolars were
the most commonly missing teeth (7%) followed by maxillary per-
manent first premolars (2.5%) and lateral incisors (2%).

Further, the fused roots had a prevalence of 176 (17.7%) with
more predominance in females (83%). The prevalence of other den-
tal anomalies in the descending order were as follows: Rotation
(11%), Hypercementosis (6.8%), Microdontia (1.9%), Supernumer-
ary tooth (1.8%), Ectopic enamel (1.4%), Peg shaped lateral (1.2%),
Bifid Roots, Hypodontia, Ectopic Eruption (0.6% each), Transposi-
tion (0.3%), Dens invaginatus and dens evaginates (0.2%), Talon
Cusp, Concrescence/Fusion and Taurodontism (0.1% each).

Results showed that the distribution of dental anomalies in
females was higher (682 anomalies (68.7%)) compared to males
Table 2
Anomalies with age, gender, and nationality.

Demographic Variables One Anomaly

Age 29.76 ± 17.34

Gender Male 109(82%)
Female 213(79%)

Nationality Saudi 231(80%)
Non-Saudi 91(82%)
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(311 anomalies (31.3%)). The anomalies that exhibited almost
equal prevalence and distribution among both genders were super-
numerary tooth and peg shaped laterals incisors.

Table 4 shows the distribution of dental anomalies by location
in jaws. The most commonly affected area, the maxillary molar
region, exhibited 359 dental anomalies (36.2%), followed by the
mandibular molar region with 287 anomalies (28.9%), both maxil-
lary and mandibular premolars region exhibited 95 (9.6%) anoma-
lies each, the maxillary anterior region (canine and incisors) 136
(13.7%) anomalies and least anomalies were recorded in mandibu-
lar anterior region, 21 (2.1%) anomalies.

Dilaceration was the most occurrence anomaly among all types.
Multivariate logistic regression showed that the presence of dilac-
eration can be predicted by the presence of Congenital Missing
teeth, fused roots , and rotation . Further, none of the demograph-
ical variable and other types of anomalies were significant predic-
tors (Table 5).
4. Discussion

This study of prevalence of tooth anomalies is the first to be car-
ried out in the Eastern Province of Saudi Arabia. The total preva-
lence of developmental anomalies in this study was 36.3% (401
out of 1104) which is comparable with findings of studies in the
Western and Southern Regions that reported prevalence of 45.1%
and 37.8% (Vani et al., 2016), respectively. In a similar study con-
More than 1 Type of Anomalies p-value

26.99 ± 12.96 0.246

24(18%) 0.328
55(21%)

59(20%) 0.355
20(18%)



Table 3
Gender & nationality distributions of dental anomalies.

Dental Anomalies Total Gender Nationality

Male Female Saudi Non-Saudi

Dilaceration 300 80 (26.7) 220 (73.3)** 231 (77.0)* 69 (23.0)
Congenital Missing 246 101 (41.1) 145 (58.9)* 214 (87.0)** 32 (13.0)
Fused roots 176 30 (17.0) 146 (83.0)** 118 (67.0)* 58 (33.0)
Rotation 110 36 (32.7) 74 (67.3)* 102 (92.7)** 8 (7.3)
Hypercementosis 68 29 (42.6) 39 (57.4)* 31 (45.6) 37 (54.4)
Microdontia 19 4 (21.1) 15 (78.9)** 13 (68.4)* 6 (31.6)
Supernumerary tooth 18 10 (55.6) 8 (44.4) 9 (50.0) 9 (50.0)
Enamel Pearl 14 6 (42.9) 8 (57.1)* 10 (71.4)* 4 (28.6)
Peg shaped lateral 12 6 (50.0) 6 (50.0) 6 (50.0) 6 (50.0)
Delayed eruption 8 3 (37.5) 5 (62.5)* 7 (87.5)** 1 (12.5)
Bifid Roots 6 0 (0) 6 (100) 3 (50.0) 3 (50.0)
Ectopic Eruption 6 0 (0) 6 (100) 5 (83.3)* 1 (16.7)
Transposition 3 1 (33.3) 2 (66.7) 3 (100) 0 (0)
Dens In Dente/dens evaginates 2 0 (0) 2 (100) 1 (50.0) 1 (50.0)
Concrescence/Fusion 2 2 (100) 0 (0) 2 (100) 0 (0)
Hypodontia 1 1 (100) 0 (0) 0 (0) 1 (100)
Talon Cusp 1 1 (100) 0 (0) 1 (100) 0 (0)
Taurodontism 1 1 (100) 0 (0) 0 (0) 1 (100)
Macrodontia 0 0 (0) 0 (0) 0 (0) 0 (0)

Total 993 311 682 756 237

**Shows significantly higher proportion at p < 0.01, *Shows significantly higher proportion at p < 0.05.

Table 4
Frequency of Dental anomalies according to Jaw-wise tooth classification.

Maxilla Mandible

Dental Anomalies Molars Premolars Canines incisor Molars Premolar Incisor

Dilaceration 77 (25.7) 42 (14.0) 18 (6.0) 16 (5.3) 108 (36.0) 36 (12.0) 3 (1.0)
Congenital Missing 119 (48.4) 10 (4.1) 4 (1.6) 7 (2.8) 86 (35) 18 (7.3) 2 (0.8)
Fused roots 129 (73.3) 3 (1.7) 0 (0) 0 (0) 42 (23.9) 1 (0.6) 1 (0.6)
Rotation 5 (4.5) 27 (24.5) 45 (40.9) 11 (10) 0 (0) 14 (12.7) 8 (7.3)
Hypercementosis 10 (14.7) 4 (5.9) 4 (5.9) 0 (0) 29 (42.6) 16 (23.5) 5 (7.4)
Microdontia 11 (57.9) 0 (0) 0 (0) 4 (21.1) 4 (21.1) 0 (0) 0 (0)
Supernumerary tooth 1 (5.6) 2 (11.1) 2 (11.1) 7 (38.9) 0 (0) 6 (33.3) 0 (0)
Peg laterals 0 (0) 1 (8.3) 1 (8.3) 0 (0) 8 (66.7) 1 (8.3) 1 (8.3)
Delayed eruption 0 (0) 1 (12.5) 0 (0) 4 (50.0) 0 (0) 2 (25.0) 1 (12.5)
Ectopic Eruption 0 (0) 4 (66.7) 2 (33.3) 0 (0) 0 (0) 0 (0) 0 (0)
Bifid Roots 0 (0) 1 (16.7) 1 (16.7) 2 (33.3) 2 (33.3) 0 (0) 0 (0)
Enamel Pearl 7 (50) 0 (0) 1 (7) 0 (0) 6 (43) 0 (0) 0 (0)
Transposition 0 (0) 0 (0) 1 (33.3) 2 (66.7) 0 (0) 0 (0) 0 (0)
Dens In Dente/dens evaginates 0 (0) 0 (0) 0 (0) 2 (100) 0 (0) 0 (0) 0 (0)
Concrescence/Fusion 0 (0) 0 (0) 1 (50.0) 0 (0) 0 (0) 1 (50.0) 0 (0)
Hypodontia 0 (0) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0) 0 (0)
Talon Cusp 0 (0) 0 (0) 0 (0) 1 (100) 0 (0) 0 (0) 0 (0)
Taurodontism 0 (0) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0) 0 (0)
Macrodontia 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Total 359 95 80 56 287 95 21

Table 5
Multivariate logistic regression showing presence of dilaceration can be predicted
with by the presence of Congenital Missing, Fused roots and Rotation.

Anomaly Type OR 95%CI P-value

Congenital Missing 0.019 0.001–0.270 0.003*
Fused roots 0.146 0.026–0.805 0.027*
Rotation 0.187 0.040–0.879 0.034*

*Show significance at 0.05 level of significance.
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ducted on Iranian population, a similar prevalence of 47.5% (Dalili
et al., 2012) was found. However, higher prevalence (56.9%) was
reported in Brazilian population(Goncalves-Filho et al., 2014) a
lower prevalence was found in Odisha state in India (Goutham
et al., 2017). These differences could be attributed to the regional
and racial variations of the studied population.

No association was found between the anomaly’s distribution
and gender and other authors also have reported the same
2903
(Ranta, 1972; Lourenco Ribeiro et al., 2003). No significant associ-
ation was also found between nationality and presence of anomaly.
It is interesting that root dilaceration was the most prevalent den-
tal anomaly in our study (30.2%) in accordance with international
studies in Brazil (14.01%) (Goncalves-Filho et al., 2014), India
(46.7%) (Goutham et al., 2017) and Iran (62%) (Standerwick,
2014). In contrast, other regional-based studies published signifi-
cantly lower rate of dilaceration prevalence in the Kingdom’s
Southern (7.2%) (Vani et al., 2016) and 1.1% Western provinces.
Root dilaceration refers to angulation or a sharp curve in the root
that is assumed to occur as a result of trauma. The high level of
prevalence rate of root dilaceration in our study could be related
to low reporting of trauma in childhood, lack of regular dental
check-ups, absence of reporting of teeth anomalies by the clini-
cians or simply due to genetic causes (Standerwick, 2014).
Mandibular third molars had the highest number of dilacerations
(21%) followed by mandibular 2nd molars and maxillary 2nd pre-
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molars (9% each), and the least occurrence was noted in mandibu-
lar incisors (0.7%). Our findings were consistent with a study
reported from Turkey where the root dilaceration was observed
at significantly lower rates in the anterior region than in the pre-
molar and molar regions (Gürbüz et al., 2019). In contrast to a
study from the Kingdom’s Jazan (Southern) region which reported
mandibular first premolars (2.4%) as the most common tooth to be
affected by part dilaceration (Vani et al., 2016).

Failure of teeth to form (congenitally missing teeth) is one of
the common dental anomalies with a prevalence range of 1.6 to
45.7% (Dhanrajani, 2002; Neville et al., 2015; Sheikhi et al., 2012;
Silva Meza, 2003). Our study showed a prevalence of 24.77% con-
genitally missing permanent teeth and significantly higher occur-
rence in female patients (58.9%) which is consistent with
findings reported by previous studies (al-Emran, 1990; Kathariya
et al., 2013; Yassin, 2016). Mandibular second premolars (7%) were
the most frequently missing teeth, followed by maxillary perma-
nent first premolars (2.5%) and lateral incisors (2%).

Fused roots were the second most common anomaly, 176
(17.7%) with more predominance in females 146 (83%). They were
most seen in the maxillary 3rd and 2nd molars (44.8% and 23.8%
respectively) followed by mandibular 3rd molars (18.2%),
mandibular 2nd molars (5.0%), and maxillary 1st molars (4.5%).
In a study conducted among the Latin American sub-population,
it was reported that 43.2% of maxillary molars showed radicular
fusion (Marcano-Caldera et al., 2019). The term ‘‘fused root” is
defined as two or more roots joined together by deposits formed
through the course of an individual’s life or as a result of an alter-
ation in the development of the Hertwig’s epithelial root sheath
close to the furcation of multi-rooted teeth (Gao et al., 2006;
Martins et al., 2016; Zhang et al., 2014). Root fusion and root
grooves have been associated with very complex root canal struc-
tures and prior knowledge of potential anatomical differences is
crucial to the success of conventional or surgical endodontic treat-
ment (Chai and Thong, 2004; Ordinola-Zapata et al., 2017).

Rotation is another frequently occurring positional anomaly
due to multifactorial aetiology which involves both pre and post-
eruptive disturbances (Yilmaz et al., 2005). Results related to
prevalence of rotated teeth varied and were widely debated
(Dalili et al., 2012; Vani et al., 2016). In the present study, 11.0%
of patients showed teeth rotation, of which mandibular canines
with the most common (27.3%) followed by maxillary first premo-
lars (17.3%), maxillary canines (13.6%), mandibular second premo-
lars (11.8%), and mandibular molars did not show any kind of
rotations. In comparison, with this study, the prevalence of rota-
tion was found to be consistent, 10.24% by (Gupta et al., 2011)
and 13.2% by (Kathariya et al., 2013). The prevalence of rotation
in this study was also unswerving with the study of prevalence
of anomalies in adult population of Jazan in the Kingdom (20.2%)
(Vani et al., 2016).

Hypercementosis is the increase in cementum deposition on the
root surface resulting in an abnormal root shape, frequently a bul-
bous tip at the root apex. Hypercementosis may be solitary, involve
multiple teeth, or appear as a generalized process. In a study of
more than 22,000 affected teeth, the mandibular molars were
affected most frequently, followed by the mandibular and maxil-
lary second premolars, then the mandibular first premolars
(Dhanrajani, 2002). The results of the current study were consis-
tent with the earlier published literatures wherein 44% of hyperce-
mentosis were recorded in mandibular molars followed by
mandibular premolars (24%) and maxillary molars (15%).

The term microdontia is applied when the teeth are smaller
than normal. The prevalence of microdontia was 1.9%, making it
the fifth most prevalent anomaly in this study, consistently with
globally reported rates ranging from 1 to 2.6% (Goutham et al.,
2017; Gupta et al., 2011; Patil et al., 2013). Further, the rate in this
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study is close to reported rate in the Kingdom, 2.3% (Yassin, 2016).
Microdontia were more common in female patients and the most
commonly reported tooth was maxillary 3rd molars (42%) followed
by Maxillary lateral incisors (16%).

Supernumerary tooth was the succeeding prominent anomaly
with the prevalence rate of 1.8%. A supernumerary tooth is defined
as any tooth or odontogenic structure developed from tooth germ
exceeding the usual number for any given dental arch area (Omer
et al., 2010). Of the 18 supernumerary teeth reported, mesiodens
was the most common supernumerary tooth with similar rates in
males (1%) and females (1.3%). In permanent dentition, supernu-
merary teeth occur frequently in the anterior region as mesiodens
(Ersin et al., 2004; Lara et al., 2013). Previous reports showed that
the prevalence range of supernumerary teeth was between 0.1 and
3.8% of the population (Bäckman and Wahlin, 2001; Luten, 1967).
The current result (1.8%) is consistent with what (Fardi et al.,
2011) reported in which the prevalence of supernumerary teeth
was also 1.8%. At times there could be developmental disturbance
in the differentiation of the Hertwig’s epithelial root sheath result-
ing in a malformed root or bifid root in a single rooted tooth. In this
study, 6 (0.6%) cases of bifid roots were noted in a sample of 993
anomalies where in 2 (0.2%) cases each were seen in maxillary cen-
tral incisors and mandibular first premolar, followed by a single
case in Maxillary canine and 2nd premolar. Regarding the bifid
roots in maxillary canine, till date only three cases have been doc-
umented in medical literature published from Kingdom of Saudi
Arabia (Al-Zoubi et al., 2018; Rahmatulla and Wyne, 1993). This
will be the fourth reported case of bifid roots in maxillary canine
in Saudi Arabia.

Ectopic enamel pearls refer to the presence of enamel in unu-
sual locations, mainly the tooth root. The most widely known are
enamel pearls. These are hemispheric structures that may consist
entirely of enamel or contain underlying dentin and pulp tissue.
Most enamel pearls project from the surface of the root and are
thought to arise from a localized bulging of the odontoblastic layer.
Enamel pearls have a predilection for molars and are rarely associ-
ated with premolars, canines or incisors. Sutalo et al. (1989), stud-
ied a sample of 7,388 extracted teeth and detected enamel pearls
in 1.6% of the sample, which was consistent (1.4%) with the present
study, but much lesser than the Kingdom’s published literature
which had documented a prevalence of 4.28% (Al-Zoubi et al.,
2018).

A peg shaped tooth is defined as ‘an undersized, tapered, max-
illary lateral incisor’ which is mesio-distally deficient. Individuals
with malformed lateral incisors often display diastema. In the
Kingdom’s Jizan province, Salem G. reported that peg-shaped lat-
eral incisors were reported in about 0.37% of the studied sample,
while Al-Emran reported a high prevalence rate (4%) (al-Emran,
1990). Horowitz investigated the prevalence of peg-shaped lateral
incisors to account for 0.8% of the anomalies. In a similar approach,
we found the prevalence of peg shaped laterals incisors to be 1.2%.

Positional anomaly such as ectopic eruption arises because of
changes in the pattern of the eruption. The prevalence of such
teeth in the present study was noted to be 6 (0.6%). Ectopic teeth
eruption was common in maxillary first premolar 3 (50%) followed
by maxillary canine 2 (33.3%) and maxillary second premolar 1
(2.0%). An interesting finding noticed during the radiograph assess-
ment was that many cases with tooth rotation were associated
with ectopic eruption of adjacent teeth. Further, all 6 cases of ecto-
pic eruption were noted in females. Prevalence of ectopic eruption
was previously reported between 0.3% and 7.9% (Patil et al., 2013;
Gupta et al, 2011). In this analysis, the ectopic tooth eruption has
been a close match to the research of Afify and Zawawi (2012),
which has shown that the ectopic eruption in Saudi Arabian popu-
lation was 0.7%. The most common ectopically erupted tooth in
this study was maxillary first premolar and canine which was sim-
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ilar to the findings recorded by Gupta et al but contrary to Afify
et al (Afify and Zawawi, 2012; Gupta et al., 2011). Which stated
third molars and mandibular premolars to be most ectopically
erupting tooth.

Transposition of the teeth is an unusual eruption involving per-
manent dentition (incidence of 0.3–0.4%) and is seen more often in
the maxilla (Yilmaz et al., 2005). Transposition can occur with
other abnormalities, such as aplasia, lateral peg-shaped incisors
and retention of deciduous teeth (Ely et al., 2006). The current
study showed 3 (0.3%) teeth with transpositions which was consis-
tent with (Vani et al., 2016). It showed more predilection to occur
in females and in maxillary anterior region.

The prevalence of dens invaginatus and dens evaginates was
found in just two teeth (0.2%). Best of our knowledge, there are
no data to correlate these individual findings in the published lit-
erature from the Kingdom of Saudi Arabia.

The prevalence of talon cusp varies from less than 1% to 8% in
permanent teeth, with a higher frequency in males than females
(Aguiló et al., 1999). In this study, the prevalence of talon cusp
was 1.0%, with a higher prevalence in males and in maxillary lat-
eral incisors.

The prevalence of fusion may vary from 0.5 to 5% depending on
geographical, racial or genetic factors (Kapdan et al., 2012). The
prevalence of fusion in the present study was 1.0%. The current
findings are consistent with the results reported by (Dash et al.,
2004; Whittington and Durward, 1996).

The prevalence of taurodontism (1%) was lower than that
observed in the Kingdom of Saudi Arabia by Ghaznawi et al.
(Ghaznawi et al., 1999; Vani et al., 2016). None of the patients
showed concrescence and gemination in this study.
5. Conclusion

The current study shows that dental anomalies are present in
33.9% of the studied population. Anomalies were more prevalent
in female subjects. Root dilaceration is remarkably prevalent and
its presence is correlated with other dental anomalies. It is likely
that varying prevalence and distribution in Saudi or other popula-
tions could be attributed to sample selection, and geographic loca-
tion of selected patients, which advocates racial and genetic
differences. Despite the variation in prevalence of anomalies
reported in this study, their presence may constitute aesthetic
and functional challenges to the patient. Early detection of anoma-
lies in dental development can lead to significant reduction of
future dental complications.
5.1. Strength and limitation

Our results have shown differences and varying prevalence in
comparison to previous published literature. These may be attrib-
uted to the sample selection, the research methodology employed,
and the geographic location of patients studied, which advocate
racial and genetic differences which in turn may have contributed
to the varying dissimilarities.

Additional research for causation or development of dental
anomaly in adult patients in the region is recommended to gener-
ate the awareness and prevent the associated dental problems.
This study has several strengths. This is the first original study
on dental anomalies in the Eastern province of Saudi Arabia. A
large subject cohort was included over the course of a seven-year
period. In addition, a large number of developmental anomalies
were included for identification, broadening the scope of this
research. Standardization between two qualified experienced
examiners was conducted to eliminate inter-examiner discrepan-
2905
cies. Later, a qualified experienced Radiologist reviewed all the
radiographs to disregard inter-examiner discrepancies.
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prevalence and distribution of the dental anomalies in the Turkish population.

Kapdan, A., Kustarci, A., Buldur, B., Arslan, D., Kapdan, A., 2012. Dental anomalies in
the primary dentition of Turkish children. Eur. J. Dent. 06 (02), 178–183.

Kathariya, M.D., Nikam, A.P., Chopra, K., Patil, N.N., Raheja, H., Kathariya, R., 2013.
Prevalence of Dental Anomalies among School Going Children in India. J. Int.
Oral Health 5 (5), 10–14.

Lara, T.S., Lancia, M., da Silva Filho, O.G., Garib, D.G., Ozawa, T.O., 2013. Prevalence of
mesiodens in orthodontic patients with deciduous and mixed dentition and its
association with other dental anomalies. Dental Press J. Orthod. 18 (6), 93–99.
https://doi.org/10.1590/s2176-94512013000600014.

Lourenco Ribeiro, L., Teixeira Das Neves, L., Costa, B., Ribeiro Gomide, M., 2003.
Dental anomalies of the permanent lateral incisors and prevalence of
hypodontia outside the cleft area in complete unilateral cleft lip and palate.
Cleft Palate Craniofac. J. 40, 172–175.

Luten, R., 1967. The prevalence of supernumerary teeth in primary and mixed
dentitions. J. Dent. Child. 34, 346–353.

Marcano-Caldera, M., Mejia-Cardona, J.L., Blanco-Uribe, M.D.P., Chaverra-Mesa, E.C.,
Rodríguez-Lezama, D., Parra-Sánchez, J.H., 2019. Fused roots of maxillary
molars: characterization and prevalence in a Latin American sub-population: a
cone beam computed tomography study. Restor. Dent. Endod. 44, (2). https://
doi.org/10.5395/rde.2019.44.e16 e16.

Martins, J.N., Mata, A., Marques, D., Caramês, J., 2016. Prevalence of Root Fusions
and Main Root Canal Merging in Human Upper and Lower Molars: A Cone-beam
Computed Tomography In Vivo Study. J. Endod. 42 (6), 900–908. https://doi.org/
10.1016/j.joen.2016.03.005.

Neville, B.W., Damm, D.D., Allen, C.M., Chi, A.C., 2015. Oral and maxillofacial
pathology. Elsevier Health Sciences.
2906
Omer, R.S., Anthonappa, R.P., King, N.M., 2010. Determination of the optimum time
for surgical removal of unerupted anterior supernumerary teeth. Pediatr. Dent.
32 (1), 14–20.

Ordinola-Zapata, R., Martins, J.N.R., Bramante, C.M., Villas-Boas, M.H., Duarte, M.H.,
Versiani, M.A., 2017. Morphological evaluation of maxillary second molars with
fused roots: a micro-CT study. Int. Endod. J. 50 (12), 1192–1200. https://doi.org/
10.1111/iej.2017.50.issue-1210.1111/iej.12752.

Osuji, O., Hardie, J., 2002. Prevalence of dental anomalies. Saudi Dent. J. 14 (1), 11–
14.

Patil, S., Doni, B., Kaswan, S., Rahman, F., 2013. Prevalence of dental anomalies in
Indian population. J. Clin. Exp. Dent. 5 (4), e183–e186. https://doi.org/10.4317/
jced.51119.

Pedreira, F.R., de Carli, M.L., Pedreira Rdo, P., Ramos Pde, S., Pedreira, M.R., Robazza,
C.R., Hanemann, J.A., 2016. Association between dental anomalies and
malocclusion in Brazilian orthodontic patients. J. Oral Sci. 58 (1), 75–81.
https://doi.org/10.2334/josnusd.58.75.

Rahmatulla, M., Wyne, A.H., 1993. Bifid roots in a mandibular canine: report of an
unusual case. Saudi Dent. J. 5, 77–78.

Ranta, R.A., 1972. Comparative study of tooth formation in the permanent dentition
of Finnish children with cleft lip and palate. An orthopantomographic study.
Proc. Finn. Dent. Soc. 68, 58–66.

Saberi, E.A., Ebrahimipour, S., 2016. Evaluation of developmental dental anomalies
in digital panoramic radiographs in Southeast Iranian Population. J. Int. Soc.
Prev. Community Dent. 6 (4), 291–295. https://doi.org/10.4103/2231-
0762.186804.

Salem, G., 1989. Prevalence of selected dental anomalies in Saudi children from
Gizan region. Commun. Dent. Oral Epidemiol. 17 (3), 162–163. https://doi.org/
10.1111/com.1989.17.issue-310.1111/j.1600-0528.1989.tb00014.x.

Sheikhi, M., Sadeghi, M.A., Ghorbanizadeh, S., 2012. Prevalence of congenitally
missing permanent teeth in Iran. Den. Res. J. (Isfahan) 9 (Suppl 1), 105–111.

Silva Meza, R., 2003. Radiographic assessment of congenitally missing teeth in
orthodontic patients. Int. J. Paediatr. Dent. 13 (2), 112–116. https://doi.org/
10.1046/j.1365-263x.2003.00436.x.

Standerwick, R.G., 2014. A possible etiology for the dilaceration and flexion of
permanent tooth roots relative to bone remodeling gradients in alveolar bone.
Dental Hypotheses 5 (1), 7. https://doi.org/10.4103/2155-8213.128105.

Uslu, O., Akcam, M.O., Evirgen, S., Cebeci, I., 2009. Prevalence of dental anomalies in
various malocclusions. Am. J. Orthod. Dentofacial Orthop. 135 (3), 328–335.
https://doi.org/10.1016/j.ajodo.2007.03.030.

Vani, N.V., Saleh, S.M., Tubaigy, F.M., Idris, A., 2016. Prevalence of developmental
dental anomalies among adult population of Jazan, Saudi Arabia. Saudi J. Dent.
Res. 7 (1), 29–33.

Whittington, B.R., Durward, C.S., 1996. Survey of anomalies in primary teeth and
their correlation with the permanent dentition. N Z Dent. J. 92 (407), 4–8.

Yassin, S.M., 2016. Prevalence and distribution of selected dental anomalies among
Saudi children in Abha, Saudi Arabia. J. Clin. Exp. Dent. 8 (5), e485–e490.
https://doi.org/10.4317/jced.52870.

Yilmaz, H.H., Türkkahraman, H., Sayin, M.O., 2005. Prevalence of tooth
transpositions and associated dental anomalies in a Turkish population.
Dentomaxillofac. Radiol. 34 (1), 32–35. https://doi.org/10.1259/dmfr/
57695636.

Zhang, Q., Chen, H., Fan, B., Fan, W., Gutmann, J.L., 2014. Root and root canal
morphology in maxillary second molar with fused root from a native Chinese
population. J. Endod. 40 (6), 871–875. https://doi.org/10.1016/j.
joen.2013.10.035.

https://doi.org/10.17796/jcpd.28.4.0k2w2734hp76x541
https://doi.org/10.4317/medoral.16.e56
https://doi.org/10.4317/medoral.16.e56
https://doi.org/10.1016/j.joen.2006.05.014
https://doi.org/10.1016/j.joen.2006.05.014
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0095
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0095
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0095
https://doi.org/10.4103/0970-9290.147115
https://doi.org/10.5005/jp-journals-10024-2082
https://doi.org/10.5005/jp-journals-10024-2082
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0110
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0110
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0110
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0120
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0120
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0125
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0125
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0125
https://doi.org/10.1590/s2176-94512013000600014
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0135
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0135
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0135
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0135
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0140
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0140
https://doi.org/10.5395/rde.2019.44.e16
https://doi.org/10.5395/rde.2019.44.e16
https://doi.org/10.1016/j.joen.2016.03.005
https://doi.org/10.1016/j.joen.2016.03.005
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0155
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0155
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0160
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0160
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0160
https://doi.org/10.1111/iej.2017.50.issue-1210.1111/iej.12752
https://doi.org/10.1111/iej.2017.50.issue-1210.1111/iej.12752
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0170
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0170
https://doi.org/10.4317/jced.51119
https://doi.org/10.4317/jced.51119
https://doi.org/10.2334/josnusd.58.75
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0185
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0185
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0190
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0190
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0190
https://doi.org/10.4103/2231-0762.186804
https://doi.org/10.4103/2231-0762.186804
https://doi.org/10.1111/com.1989.17.issue-310.1111/j.1600-0528.1989.tb00014.x
https://doi.org/10.1111/com.1989.17.issue-310.1111/j.1600-0528.1989.tb00014.x
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0205
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0205
https://doi.org/10.1046/j.1365-263x.2003.00436.x
https://doi.org/10.1046/j.1365-263x.2003.00436.x
https://doi.org/10.4103/2155-8213.128105
https://doi.org/10.1016/j.ajodo.2007.03.030
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0225
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0225
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0225
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0230
http://refhub.elsevier.com/S1319-562X(21)00099-1/h0230
https://doi.org/10.4317/jced.52870
https://doi.org/10.1259/dmfr/57695636
https://doi.org/10.1259/dmfr/57695636
https://doi.org/10.1016/j.joen.2013.10.035
https://doi.org/10.1016/j.joen.2013.10.035

	Investigating prevalence of dental anomalies in Eastern Province of Saudi Arabia through digital orthopantomogram
	1 Introduction
	2 Materials and methods
	2.1 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion
	5.1 Strength and limitation

	Funding source
	CRediT authorship contribution statement
	Declaration of Competing Interest
	References


