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Abstract

Introduction: Developmental dental anomalies are
changes in the dental structure. These anomalies include
the changes in shape, size, number, tissue structure, and
position of teeth. Dental panoramic radiograph remains the
gold standard for the early detection of such anomalies.

Aim: The aim of this study was to assess developmental
dental anomalies on dental panoramic radiographs of
patients aged 6-18 years attending the Dental Hospital
Peradeniya, Sri Lanka.

Methods: All the dental panoramic radiographs of children
aged 6 to 18 years, taken by the Department of Radiology,
Dental Hospital Peradeniya, from August 2019 to December
2021 were considered for the study.

Results: A total of 924 dental panoramic radiographs
were included in this study. Of them, 447 (48.4%) showed
developmental dental anomalies. 32.1% had only one
dental anomaly, while 16.3% had two or more than two. A
higher incidence of dental anomalies was observed among
males (55.5%). The most common type of anomaly was
morphological (40.5%), followed by numerical (17.6%),
positional (9.8%), and structural anomalies (0.6%).

Conclusion: Most of the developmental dental anomalies
are asymptomatic and incidental clinical or radiographic
findings. Early detection of them through radiographs is
essential for timely intervention.
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Introduction

Developmental dental anomalies (DDA) are changes
in the dental structure, that result from disturbances to
the tooth development at the morphodifferentiation
or histodifferentiation stages due to genetic or
environmental factors [1,2].

These anomalies may affect the shape, size, number,
tooth structure, and position of teeth in the jaws [2-5].
More than one anomaly can often be observed in the
same individual. A considerable reciprocal association
was found between different types of dental anomalies,
suggesting a common genetic origin [5,6]. DDA may
present as an isolated defect or as a part of a syndrome

[2].

The prevalence of DDA has been studied in different
communities and ethnic groups. However, variations
in ethnic groups, sampling methods, and different
diagnostic criteria have led to inconsistent results as
18.17% in Southeast Iran and 39.2% in Turkey [5,7-9].
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In most cases, DDA are asymptomatic and incidental
clinical or radiographic findings [5]. However, these
may bring about malocclusions, poor aesthetics, tooth
sensitivity and may complicate certain treatment
procedures such as root canal therapy or tooth
extraction [2,7]. Therefore, early diagnosis of such
conditions permits optimal patient management while
alleviating the complications and the complexity of the
planned treatment.

As no information is available regarding the
radiographic prevalence of developmental dental
anomalies in Sri Lanka, the aim of this study was to
assess the DDA on dental panoramic radiographs of
patients aged 6-18 years attending the Dental Hospital
Peradeniya, Sri Lanka. A range of anomalies were
studied and categorized according to tooth shape, size,
number, position, and tooth structure.

Materials and Methods

This retrospective, quantitative study was conducted
at the Dental Hospital Peradeniya, Sri Lanka, a tertiary
care centre which receives patients from different
geographical areas of the country.

All the Dental Panoramic Tomographs (DPT) of
children aged 6 to 18 years, taken by the radiology
department of dental hospital Peradeniya, from August
2019 to December 2021 were considered for the study.
Ethical clearance was obtained from the Ethics Review
Committee of the Faculty of Dental Sciences, University
of Peradeniya (Research project no. ERC/FDS/UOP/
UGR/2021/15).

Radiographs with incomplete patient details or poor
quality were excluded from the study. Further, DPTs
of patients with fixed orthodontic appliances, multiple
teeth extractions, bone pathologies, traumatic injuries,
jaw fractures which affect the natural eruption of
teeth, and cleft palate were excluded from this study
as teeth identification was difficult. In addition to those,
crown restorations, caries or root canal treatment that
interfere with the identification of dental anomalies
were excluded. The third molar was not considered
here. Accordingly, 924 DPTs were included in the
present study.

All the radiographs were taken by the same device
(VILLA ROTOGRAPH EVO D, Italy) using the standardized

method (< 12 yrs, 68 kV, 8 mA, 13.40 s and & > 12 yrs,
74 kV, 8 mA, 14.40 s) and processed by one digitizer.
Good quality images were selected according to the
European Guidelines on Radiation Protection in Dental
Radiology 2004 [10]. The first 50 radiographs, which
were excluded from the study, were reassessed by the
supervisor to confirm the accuracy of exclusion.

The selected radiographs were reviewed for,

fusion,
dilacerations,

e morphological anomalies such as
gemination, dens invaginatus,
taurodontism, peg lateral;

e anomalies in tooth number including both
hypodontia and hyperdontia;

e structural anomalies such as amelogenesis
imperfecta and dentinogenesis imperfecta;

e anomalies in tooth position such as transposition
and tooth impaction.

At most, 30 images were observed consecutively to
minimize the errors due to raters’ fatigue. The research
supervisor re-evaluated the images after a week interval.
Age, gender and DPT findings of the selected individuals
were entered into a Microsoft Excel sheet and analyzed
using SPSS software version 21. Descriptive data were
reported as frequencies. Chi-squared test and analysis
of variance were performed. The value of significance
was obtained using the Chi-squared test. A p-value of <
0.05 was considered statistically significant.

Results

A total of 924 Dental Panoramic radiographs (DPT)
were considered for this study. Out of them, 513
(55.5%) were males and 411 (44.5%) were females. The
mean age of the sample was 12.05 years, with a range
of 6-18 years.

Of the 924 DPTs, 447 (48.4%) showed DDA. Out of
them, 296 (32%) had only one DDA, while 151 (16.4%)
had two or more than two DDA (Table 1). A higher
incidence of dental anomalies was observed among
males (n = 231).

As shown in the Table 2, 40.5% of the sample had
morphological anomalies, 17.6% showed numerical
anomalies, 9.8% positional anomalies, and only 0.6%
had structural anomalies.

Table 1: Distributions of the developmental dental anomalies by gender.

Male

Female Total

Description N (%)

N (%) N (%)

No dental anomaly 282 (30.5%)

195 (21.1%) 477 (51.6%)

Dental anomalies were seen 231 (25%)
157 (17%)

74 (8.0%)

® 01 dental anomaly

®  >(02 dental anomalies

216 (23.4%)
139 (15.0%)
77 (8.4%)

447 (48.4%)
296 (32.0%)
151 (16.4%)

Total 513 (55.5%)

411 (44.5%) 924 (100%)
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Table 2: Incidence of different types of developmental dental anomalies by gender.

Dental Anomaly Male Female Total P-value
N (%) N (%) N (%)
Gemination 2 (0.2%) 1(0.1%) 3 (0.3%) 1.00
Fusion 2 (0.2%) 1(0.1%) 3(0.3%) 1.00
Dense in dente 5 (0.5%) 4 (0.4%) 9 (0.9%) 1.00
Dilaceration 34 (3.7%) 39 (4.2%) 73 (7.1%) 0.11
Taurodontism 70 (7.6%) 93 (10.1%) 163 (17.7%) 0.00
Shape Hutchinson’s incisors 0 (0.0%) 0 (0.0%) 0 (0.0%) -
Claw shaped teeth 18 (1.9%) 22 (2.4%) 40 (4.3%) 0.19
Peg laterals 52 (5.6%) 40 (4.3%) 92 (9.9%) 0.91
Total 183 (19.7%) 200 (21.6%) 383 (40.5%) -
Hypodontia 61 (6.6%) 58 (6.2%) 119 (12.8%) 0.33
Number Hyperdontia 29 (3.1%) 16 (1.7%) 45 (4.8%) 0.22
Total 90 (9.7%) 74 (7.9%) 164 (17.6%) -
Amelogenesis imperfecta 2 (0.2%) 3 (0.3%) 5 (0.5%) 0.66
Dentinogenesis imperfecta 0 (0.0%) 1(0.1%) 1(0.1%) 0.45
Structure Total 2 (0.2%) 4 (0.4%) 6 (0.6%) -
Position Transposition 10 (1.1%) 5(0.5%) 15 (1.6%) 0.44
Tooth impaction 41 (4.4%) 35 (3.8%) 76 (8.2%) 0.81
Total 51 (5.5%) 40 (4.3%) 91(9.8%) -

Figure 1: Panoramic radiograph with oligodontia.

X: 104.96
X: 1594 px Y: 1302 px

According to the study, the most prevalent
morphological anomaly was taurodontism (17.7%)
followed by peg laterals (9.9%), dilacerations (7.1%),
claw-shaped teeth (4.3%), and dens in dentate (0.9%).
Both gemination and fusion showed a prevalence of
0.3% for each (Table 2).

Congenitally missing teeth (hypodontia) were
evident in 119 (12.8%) study participants, excluding
third molar agenesis. Of them, incidence of hypodontia
(< 6 teeth are missing) was 88.23% and oligodontia (6
< teeth are missing) was 11.76% (Figure 1). Anodontia

Udayangani et al. Int J Oral Dent Health 2024, 10:167

(complete absence of teeth) was not observed in these
study participants. Missing teeth were more common
in the maxilla (52.9%) than in the mandible (47.0%)
and more on the left side (51.7%) versus the right side
(48.2%). Maxillary lateral incisor was the mostly missing
tooth (23.6%) followed by mandibular central incisor
(17.5%), mandibular second premolar (11.6%) and
maxillary canine (10.2%) (Table 3, Figure 2a and Figure
2b).

Hyperdontia was observed in 45 (4.8%) patients.
Out of them, 36 (60%) patients had one supernumerary
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Table 3: Distribution of missing teeth in the maxilla and mandible.

Tooth Maxilla Mandible

Right Left Total Right Left Total

N (%) N (%) N (%) N (%) N (%) N (%)
Central incisor 3 (0.9%) 3 (0.9%) 6 (1.8%) 26 (8.3%) 29 (9.2%) 55 (17.5%)
Lateral incisor 32 (10.2%) 42 (13.4%) 74 (23.6%) 13 (4.2%) 9 (2.9%) 22 (7.1%)
Canine 16 (5.1%) 16 (5.1%) 32 (10.2%) 6 (1.9%) 6 (1.9%) 12 (3.8%)
1t premolar 10 (3.2%) 10 (3.2%) 20 (6.4%) 6 (1.9%) 6 (1.9%) 12 (3.8%)
2" premolar 11 (3.5%) 13 (4.2%) 24 (7.7%) 18 (5.8%) 18 (5.8%) 36 (11.6%)
1t & 2" Molars 5(1.6%) 5(1.6%) 10 (3.2%) 5(1.6%) 5(1.6%) 10 (3.2%)
Total 77 (24.5%) 89 (28.4%) 166 (52.9%) 74 (23.7%) 73 (23.3%) 147 (47.0%)

()
6% 4%

14%

1294 45%

19%
= Central incisor = Lateral incisor
» Canine ® 1st premolar

® 2nd premolar = Molar(1st and 2nd)

(b)
7%

25% 37%

8%

8% 15%

= Central incisor = Lateral incisor

= Canine » 1st premolar

2nd premolar Molar(1st and 2nd)

Figure 2: a) Distribution of missing teeth in the maxilla; b) Distribution of missing teeth in the mandible.

tooth, 07 (15.6%) patients had two, 01 (2.2%) had
three teeth and another one (2.2%) had more than
three (Figure 3). They were observed unilaterally in 37
(82.2%) patients and bilaterally in 08 (17.8%) patients.
Moreover, supernumerary teeth were more common
among 14-18 years aged subjects (n = 29, 48.3%).

In those 45 patients, 60 supernumerary teeth were
found. Of those 60 teeth, 38 were found inthe upperarch
and the rest was in the lower arch. The most common
shape was conical (40%), followed by supplementary
(33.3%), tuberculate (13.3%), distomolar (10%) and
odontomes (3.3%).

Tooth impaction was observed in 76 (8.2%) patients
excluding third molars. Of them, the majority (69.7%) had
one impacted tooth, 22.4% had two, 3.9% had three and
3.9% had more than three impacted teeth. Impactions
were more frequent in the maxilla (71.3%) than in the

Udayangani et al. Int J Oral Dent Health 2024, 10:167

mandible (28.7%) and on the left side (59.9%) compared
to the right side (40.1%). The most impacted tooth was
maxillary canine (58.3%) followed by mandibular canine
(16.3%), maxillary central incisor (8.7%), mandibular
central incisor (3.5%) and mandibular molars (3.4%)
(Table 4).

Furthermore, transposition of teeth was observed
in 15 (1.6%) subjects. It was more in the maxillary arch
(66.7%) than the mandibular arch (33.3%). Maxillary
canine and first premolar transposition was the most
common (46.6%) followed by the mandibular canine
and incisor transposition (33.2%).

As structural anomalies, amelogenesis imperfecta
and dentinogenesis imperfecta were identified.
Prevalence of amelogenesis imperfecta was 0.5%.
Whereas that of the dentinogenesis imperfecta was
0.1% in this study.
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Table 4: Distribution of impacted teeth in the maxilla and mandible.

Impacted tooth Maxilla Mandible

Right Left Total Right Left Total

n (%) n (%) n (%) n (%) n (%) n (%)
Central incisor 4 (3.5%) 6 (5.2%) 10 (8.7%) 1 (0.9%) 3 (2.6%) 4 (3.5%)
Lateral incisor 0 (0.0%) 1 (0.9%) 1(0.9%) 1 (0.9%) 1 (0.9%) 2 (1.73%)
Canine 26 (22.6%) 41 (35.7%) 67 (58.3%) 10 (8.7%) 9 (7.8%) 19 (16.5%)
1stpremolar 0 (0.0%) 2 (1.7%) 2 (1.7%) 1 (0.9%) 1(0.9%) 2 (1.73%)
2" premolar 1 (0.9%) 1 (0.9%) 2 (1.7%) 0 (0.0%) 2 (1.73%) 2 (1.73%)
1st or 2" Molar 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (1.73%) 2 (1.73%) 4 (3.5%)
Total 31 (27.0%) 51 (44.3%) 82 (71.3%) 15 (13.0%) 18 (15.7%) 33 (28.7%)

Figure 3: Panoramic radiograph with multiple supernu-
merary teeth.

Discussion

Early diagnosis of developmental dental anomalies
(DDA) is imperative as they are often associated with
malocclusions, poor aesthetics, dental caries, poor oral
hygiene and cystic lesions [11].

Radiographicimaging provides significantinformation
about dental anomalies. The panoramic radiograph
remains the gold standard for the early detection and
diagnosis of DDA. Low-dose radiation, more details, low
cost, and extent of the reviews of the jaws and teeth
made DPT, the radiograph of choice in most dental
procedures [2]. Nevertheless, some conditions such as
supernumerary teeth may not be well depicted in DPTs
owing to the narrow focal in the anterior maxillary region.
In such situations, cone beam computed tomography
(CBCT) provides more precise information.

In this study, panoramic radiographs were used to
identify the prevalence of DDA among 6 to 18-years-

Udayangani et al. Int J Oral Dent Health 2024, 10:167

old children attending Dental Teaching Hospital
Peradeniya, Sri Lanka. The prevalence of DDA in this
study was 48.4%, with a higher incidence in males (25%)
than females (23.4%). However, the difference was not
significant (P value > 0.05). A study done in Saudi Arabia,
has reported a prevalence of 45.1% [12]. The reported
prevalence of Southeast Iran was 18.17%, with a higher
incidence in females (9.90%) than males (8.28%) [2]. In
Rome, the reported prevalence was 20.9% [13]. This
inconsistency in the prevalence might be due to the
variations in the sample selection, genetic and racial
factors and the diagnostic criteria used.

Inthe present study, the commonest type of anomaly
was morphological (40.5%), followed by numerical
(17.6%) and positional anomalies (9.8%). Another study
also has reported morphological anomalies as the most
common DDA, but with a higher prevalence (71.70%)
[2]. In contrast, a Turkish study has reported positional
anomalies as the most prevalent DDA, and a study done
in Greece has reported it as oligodontia [5,8].

In accordance with some other studies, taurodontism
was the most prevalent morphological anomaly (17.7%)
in our study [2]. However, some other studies have
reported a significantly higher prevalence as 48%
[14]. The main cause for this variation might be the
differences in the criteria used to define taurodontism
and racial factors. In addition, some researchers have
hypothesized that taurodontism could be the result of
an ectodermal defect in oligodontia patients [2,14].

The prevalence of peg laterals in the present study
was 9.9%. Nevertheless, relatively much lower values as
0.8%, 0.3% and, 0.6% have been reported in Southeast
Iran, America and Sweden respectively [2,15,16].

Dilacerationis asudden changein the axial inclination
between the crown and the root of a tooth which results
in a sharp bend or curve in the root. It can be diagnosed
only through the radiographs, and identification of that
prior to root canal treatment or extraction is essential.
The prevalence of dilaceration in our study was 7.1%. In
the literature, only a few have reported the prevalence
of dilaceration, with frequencies ranging from 0.32% to
98% [2,171].
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Dens invaginatus was identified with a prevalence
of 0.9% in this study. It has reported a prevalence of
0.3% to 10% in the literature [2,18]. Frequencies may
be differed according to the diagnostic criteria. Dense
invaginatus type | and type Il can be misdiagnosed in
the analysis of DPTs. Therefore, intraoral periapical
radiograph is essential for the accurate diagnosis of
dens invaginatus [18].

The prevalence of fusion and gemination in this
study was 0.3% without any significant difference in the
gender. The reported prevalence of these anomalies
varied from 0 to 0.8% and did not differ with the gender
[2,8]. In our study, double teeth were most frequently
observed in primary mandibular lateral incisor and
canine. This is similar to the reported data in a Turkish
study [19]. The occurrence of these anomalies may
create aesthetic concerns, dental caries, periodontal
problems and complexities in root canal therapy [8].

The prevalence of missing teeth (hypodontia) was
12.8%, which is similar to other studies [8]. In this study,
the most frequently missing tooth was maxillary lateral
incisor followed by the mandibular central incisor and
mandibular second premolar. A study done in Iran
also has reported the maxillary lateral incisor as the
mostly missing tooth [20]. However, mandibular second
premolar was reported as the mostly missing tooth in
some studies [11,21]. The hypodontic tooth varies in
different ethnic groups due to variations in the genetic
and environmental factors. Among American children,
the most commonly missing tooth was the mandibular
second premolar; in Saudi Arabian children it was the
maxillary lateral incisor; and in European children it was
the maxillary second premolar [20].

Literature shows 0.2% to 3% prevalence for the
supernumerary teeth [13]. However, a higher prevalence
as 4.8% was observed in our study. Most probably,
this could be because this study was conducted in a
tertiary care centre which receives patients with more
complexities. Further to that, 63% supernumerary teeth
were found in the maxilla.

Early detection of impacted teeth is imperative
as they would bring about many complications. In
our study, the prevalence of impaction was 8.2% and
maxillary canine was identified as the commonest
impacted tooth (58.3%). Many other studies also have
also identified maxillary canine as the most impacted
tooth [2,12]. Further to that, maxillary impactions
(71.4%) were much higher compared to those in the
mandible (28.6%) in this study. Similarly, another study
also has reported a higher incidence of impactions in
the maxilla [22].

Literature showed the rarity of impacted cuspids in
the mandible [12,22]. This is comparable to the present
study where maxillary canineimpactions were 58.3% and
mandibular canine impactions were only 16.3%. Many
factors would be responsible for the higher frequency
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of maxillary canine impactions. However, primarily this
could be caused by the lack of eruption space as canines
erupt much later than the adjacent teeth [22]. In this
study, classification of canine displacement and ectopic
eruption was not considered, as it needs both clinical
and radiographic assessment.

Tooth transposition is a rare developmental
anomaly where there is a positional interchange of
two neighboring teeth, or the development or eruption
of a tooth in a position normally occupied by a non-
neighboring tooth. In the present study, the prevalence
of tooth transposition was 1.6%. Similar value as 1.5%
has been reported by another study too [13]. However,
some other studies have reported values less than 1%
[2,8,20]. Similar to our study, the most common type
of transposition described in the literature involves
the maxillary canine and the first premolar followed by
maxillary canine and lateral incisor [22].

Enamel defects could be manifested as a deficiency
in either the amount of enamel formed (hypoplasia)
or the degree of calcification of the formed enamel
(hypocalcification or hypo maturation) [23]. In the
present study, loss of enamel substance was taken as
the main radiographic feature to identify amelogenesis
imperfecta (Al). The data was entirely gathered as a
radiological finding despite clinical findings. Thus, there
is a possibility of mild cases of Al being missed in the
identifications. In the present study, Al was reported as
0.5%. The reported prevalence of Al varies widely [8,23].

Radiographic images provide significant information
of patients with DDA. The dental panoramic radiograph
remains the gold standard for the early detection
of DDA [5]. However, superimposition of cervical
vertebrae has been identified as a limitation to identify
developmental anomalies in the anterior region of
panoramic radiographs. Further, there are chances of
being misdiagnosed, due to lack of clinical assessment.
Therefore, further studies involving clinical assessment
are encouraged to overcome these challenges.

Furthermore, the ideal sampling method would
be random sampling. Nevertheless, based on the
practicality, the data collection was done from the
records of patients, who presented to the tertiary health
care center. As a result, it was not a representative
sample of the general population.

Conclusion

Developmental dental anomalies are not uncommon.
Although their occurrence is not always symptomatic,
they would result in malocclusions, poor aesthetics,
tooth sensitivity and may complicate certain dental
treatment procedures too. Hence, early detection of
DDA is essential for clinicians to arrive at the diagnosis
in early stages and optimal patient management.
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