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Prevalence of Dental Anomalies in
Skeletal Malocclusions with Different

Growth Patterns in North Indian
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ABSTRACT

Introduction: Anomalies of the developing dentition occur due to
absence or interruption of normal tooth development along with
genetic and/or environment influences. Craniofacial development
and dental malocclusion is an interplay between a number of
factors such as tooth size, arch size and shape, the number
and arrangement of teeth, size and relationship of the jaws and
related soft tissues including lips, cheeks, and tongue.

Aim: To evaluate the prevalence and distribution of dental anomalies
among different skeletal malocclusions and growth patterns in
North Indian population.

Materials and Methods: This retrospective cross-sectional study
was conducted on pretreatment diagnostic records of 260 patients
belonging to the age group of 15-25 years, who had reported to
the Out Patient Department (OPD) of Department of Orthodontics,
Faculty of Dental Sciences, SGT University, Gurugram, Haryana,
India, during the period of April 2012 to December 2020. The
analysis was carried out between November 2020 and January
2021. The study sample was grouped into different growth patterns
and skeletal malocclusions based on Sella-Nasion-Gonion-
Gnathion (SN Go-Gn) and ANB (A point, nasion, B point), Sagittal
intermaxillary angle values respectively, which were obtained from
the pretreatment lateral cephalometric tracings. The prevalence of
dental anomalies was evaluated in each group by examining the
pretreatment diagnostic records. Chi-Square/Fisher-Freeman-
Halton test were used for statistical analysis.

INTRODUCTION

The development of tooth is a complex biological process
which involves a series of interactions between the ectoderm
and ectomesenchyme. Any disturbance in the epithelium and
mesenchyme can alter the normal odontogenesis, resulting in
developmental anomaly of teeth. Dental anomalies are abnormalities
of size, shape, number, position, structure and eruption pattern of
the teeth. There are large variations in the prevalence rate of dental
anomalies in patients across different populations. Some studies
reported that the prevalence of dental anomalies in orthodontic
patients ranges from 5.46% to 39.5%, while in other survey,
investigators found that prevalence rate was 74.8% [1-5]. Uslu
O et al., reported that 40.3% of orthodontic patients had at least
one dental anomaly [6]. In a study conducted in Indian population,
31.26% presented with dental anomalies [7].

Malocclusions have been classified based on craniofacial and
occlusal relationships. Often times disturbances in craniofacial
and occlusal relationships appear together with dental anomalies,
thus complicating the treatment. Numerous anomalies have been
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Results: The prevalence of dental anomalies in the study sample
was 65 (25%). The most common anomaly found was over
retained deciduous teeth, followed by ectopic eruption with
prevalence rate of 30 (11.5%) and 24 (9.2%), respectively. A
total of 142 (54.6%) patients had hypodivergent growth pattern,
23 (8.8%) had normodivergent growth pattern and 95 (36.5%)
had hyperdivergent growth pattern. 36 (13.8%) patients had
skeletal class | malocclusion, 205 (78.8%) had skeletal class I
malocclusion and 19 (7.3%) patients had skeletal class IlI
malocclusion. Hypodivergent group showed the highest prevalence
of dental anomalies with 38 (26.8%), followed by hyperdivergent
group with 23 (24.2%) and normodivergent group were 4 (17.4%).
Skeletal class | malocclusion group had the highest number of
dental anomalies as 13 (36.1%), followed by skeletal class Il
malocclusion with 50 (24.4%) and skeletal class Il malocclusion
group with 2 (10.5%).

Conclusion: Hypodivergent growth pattern and skeletal class Il
malocclusion were the most prevalent growth pattern and skeletal
malocclusion in North Indian population. Dental anomalies were
most prevalent in patients with hypodivergent growth pattern
and skeletal class | malocclusion. The results of the present
study indicate that dental anomalies are associated with certain
malocclusions and growth patterns which may contribute to
more accurate treatment predictions.

Keywords: Cephalometry, Demographics, Tooth abnormalities

reported in orthodontic patients, of which agenesis, impaction,
hypodontia and microdontia were the most prevalent [6,8,9].
Basdra EK et al., reported that dental anomalies such as agenesis
of upper lateral incisors, peg shaped laterals and impacted canine
was found to be associated with Class Il Division 2 malocclusion
thus indicating a strong genetic influence in the development of
this type of malocclusion [10,11]. On the other hand, Class Il and
Class Il Division 1 malocclusions have a pattern of occurrence of
anomalies similar to that found in the general population [8]. In
a study done by Fernandez CC et al., microdontia was found to
be associated with the skeletal class lll malocclusion pattern and
tooth agenesis was found to be associated with the hypodivergent
growth pattern [12]. Takahashi Y et al., suggested that patients
with congenitally missing teeth have specific characteristics of
craniofacial morphology and growth patterns such as a smaller
mandibular plane angle, shorter maxilla, a more prognathic
mandible, and increased retroclination of the maxillary and
mandibular incisors [13]. Celikoglu M and Kamak H reported that
the prevalence of third molar agenesis was more in skeletal class
Il followed by skeletal class | and Il [14].
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Dental anomalies are an important part of the problem list for 10%
to 20% of patients diagnosed with malocclusion. Dental anomalies
are commonly observed among patients with malocclusion than the
comparable general population [10]. It is important to treat these
anomalies because they can create disturbances in maxillary and
mandibular dental arch lengths, occlusions and can complicate
dental treatments, such as root canal therapy or tooth extraction.

Despite extensive analysis of various malocclusions, studies relating
dental anomalies to specific skeletal and growth malocclusion
patterns are scarce. Therefore, the aim of this present study was
to evaluate the prevalence and distribution of dental anomalies
among different skeletal malocclusions and growth patterns in
North Indian population.

MATERIALS AND METHODS

This retrospective cross-sectional study was conducted on 260
patients who had reported to the Out Patient Department of
Department of Orthodontics, Faculty of Dental Sciences, SGT
University, Gurugram, Haryana, India for their routine fixed orthodontic
treatment during the period of April 2012 to December 2020, and
the analysis was carried out between November 2020 and January
2021, after approval from the Ethical Committee (SGTU/Exam/
SCY/11929).

Inclusion criteria: Pretreatment diagnostic records of patients of age
15-25 years which included initial panoramic radiographs and lateral
cephalograms of good quality, dental casts, intraoral photographs
and complete clinical history. For every anomaly, the inclusion criteria
was that at least one tooth was affected.

Exclusion criteria: Pretreatment diagnostic records of patients who
presented with a history of trauma, cleft lip and/or palate, syndromes,
endocrine imbalances and/or metabolic disturbances and any systemic
disorders were excluded.

The pretreatment diagnostic records of 260 patients were retrieved
from departmental data bank and were screened. Information
about age, sex and ethnicity of the patients was collected from
case history. Pretreatment diagnostic record of each patient was
evaluated for the presence of any of the below mentioned dental
anomalies-

Tooth number alterations: Agenesis- (including Hypodontia and
Oligodontia excluding third molars) and Supernumerary teeth.
Tooth size alterations: Microdontia [Table/Fig-1] and Macrodontia.
Tooth position alterations: Transposition [Table/Fig-2], Over retention
of deciduous teeth [Table/Fig-3] impaction (excluding third molars)
[Table/Fig- 4], inversion, ectopic eruption [Table/Fig-5].

Tooth shape alteration: Odontoma, Taurodontism, Talon cusp [Table/
Fig-6], Fusion, Gemination and Dens invaginatus, Dens evaginatus.

[Table/Fig-1]: Microdontia-Peg lateral.
[Table/Fig-2]: Transposition. (Images from left to right)

[Table/Fig-3]: Retained deciduous maxillary right and left canine.
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[Table/Fig-6]: Talons cusp.

Tooth structure abnormalities:
Dentinogenesis imperfecta.

Amelogenesis  imperfecta,
The images of pretreatment lateral cephalogram were taken as Joint
Photographic Experts Group (JPEG) Image and using Dental studio
NX 2006 Version 6.0 from Nemotec Madrid, Spain, cephalometric
analysis was carried out. Based on the values of SN-GoGn and
ANB angle obtained from cephalometric analysis, study sample was
grouped into different growth patterns and skeletal malocclusions
respectively and prevalence of dental anomalies were evaluated
in these groups. To characterise growth patterns and skeletal
malocclusions two evaluations were used. Based on each evaluation,
patients were classified into three groups.

Evaluation 1: Grouping of the total sample into three different growth
patterns based on SN-GoGn values i.e., angulation of the Sella-
Nasion Plane with the Mandibular Plane (Gonion-Gnathion) and the
prevalence and distribution of dental anomalies was recorded in
each group [15].

Normodivergent growth pattern (SN-GoGn angle equals 32°)
Hypodivergent growth pattern (SN-GoGn angle less than 32°)
Hyperdivergent growth pattern (SN-GoGn angle greater than 32°)

Evaluation 2: Grouping of the total sample into three different
skeletal malocclusions based on the values of sagittal intermaxillary
angle (ANB) and the prevalence and distribution of dental anomalies
was recorded in each group [15].

Skeletal class | malocclusion (ANB value greater than 0° and less
than or equal to 2°)

Skeletal class Il malocclusion (ANB value greater than 2°)

Skeletal class lll malocclusion (ANB value 0° or less)

STATISTICAL ANALYSIS

Data collected was tabulated using Microsoft excel 2010. Data
was analysed using Statistical Package for Social Sciences (SPSS)
version 21.0 {IBM SPSS statistics (IBM corp. Armonk, NY, USA
released 2011)}. Descriptive statistics of the explanatory and
outcome variables was calculated by mean, standard deviation
for quantitative variables, frequency and proportion was calculated
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for qualitative variables. Chi-Square/Fisher-Freeman-Halton test by
cross tabulation was used to compare frequencies. Any p-value
less than or equal to 0.05 was considered to be significant for all
analyses (two-tailed).

RESULTS

Out of 260 patients, 65 (25%) had one or more dental anomalies.
In total 101 dental anomalies were recorded. Among the total
sample, 113 (43.5%) patients were males and 147 (56.5%) patients
were females and the mean age of the sample was 18.89+3.10
years. The age range of the study population was 15-25 years.
A total of 181 patients (69.6%) belonged to the age group of 15-
20 years and 79 patients (30.35%) belonged to the age group of
21-25 years [Table/Fig-7]. The most common anomaly found was
over retained deciduous teeth, followed by ectopic eruption with
prevalence rate of 11.5% and 9.2%, respectively. The prevalence
rate of other dental anomalies identified in the present study is
given in [Table/Fig-8].

Variable | Number (n) Percentage (%)
Age range (in years)

15-20 181 69.6
21-25 79 30.35
Gender

Males 113 43.5
Females 147 56.5

[Table/Fig-7]: Distribution of patients according to demographic characteristics.

Dental anomalies n (%)*

Talons cusp 02 (0.8)
Impacted teeth 18 (6.9)
Over retained deciduous teeth 30 (11.5)
Microdontia 07 (2.7)
Hypodontia 17 (6.5)
Transposition 01 (0.4)
Ectopic eruption 24 (9.2)
Supernumerary teeth 01 (0.4)
Odontome 01 (0.4)

[Table/Fig-8]: Distribution of dental anomalies in the study population.

*The percentages have been calculated out of the total sample size of 260. (65 out of 260 patients
had dental anomalies and more than one dental anomaly was present in many patients.)

In the present study, 54.6% had hypodivergent growth pattern, 8.8%
patients had normodivergent growth pattern and 36.5% patients
had hyperdivergent growth pattern. A 13.8% of patients had skeletal
class | malocclusion, 78.8% had skeletal class Il malocclusion and
7.3% patients had skeletal class Il malocclusion [Table/Fig-9].

Variable Total number of patients (N=260) | Percentage (%)

Growth pattern

Hypodivergent 142 54.6
Normodivergent 23 8.8
Hyperdivergent 95 36.5

Skeletal classification

Skeletal class | 36 13.8
Skeletal class Il 205 78.8
Skeletal class Il 19 7.3

[Table/Fig-9]: Distribution of patients based on growth pattern and skeletal

malocclusion.

Hypodivergent group showed the highest prevalence of dental
anomalies (26.8%), followed by hyperdivergent group (24.2%) and
17.4% patients had dental anomalies in the normodivergent group.
skeletal class | malocclusion group had the highest number of dental
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Dental anomalies Chi-square test

Present | Absent Total p-
Variable n (%) n (%) n (%) Value | df | value | Sig
Growth pattern (n=260)
Hypodivergent 38(26.8) | 104 (73.2) | 142 (100)
Normodivergent 04 (17.4) 19 (82.6) 23 (100) 0.976 2 0.614 NS
Hyperdivergent | 23 (24.2) | 72(75.8) | 95 (100)
Skeletal malocclusion (n=260)
Skeletal class | 13(36.1) | 23(63.9) 36 (100)
Skeletal class Il | 50 (24.4) | 155 (75.6) | 205(100) | 4.534 | 2 | 0.104 | NS
Skeletal class Ill 02 (10.5) 17 (89.5) 19 (100)

[Table/Fig-10]: Association of presence or absence of dental anomalies based on

growth pattern and skeletal malocclusion.
p=value >0.05 is considered as non-significant (NS)

anomalies (36.1%), followed by skeletal class Il malocclusion group
(24.4%) and then skeletal class Il malocclusion group (10.5%)
[Table/Fig-10].

Most common anomaly found in the hypodivergent group was
over retention of deciduous teeth, whereas impaction and ectopic
eruption was the most common anomaly in normodivergent group.
Most common anomaly found in patients with hyperdivergent growth
pattern was ectopic eruption. In the present study, hyperdivergent
subjects presented with the highest number of ectopically erupted
tooth (12.6%). A 7% of hypodivergent subjects presented with
ectopic eruption while 8.7% of normodivergent subjects had ectopic
eruption.

Hypodivergent group showed the highest number of over retained
deciduous teeth (14.8%). The most common retained deciduous
teeth were deciduous maxillary and mandibular right canine in
equal numbers. A 4.3% of patients had over retained deciduous
teeth in the normodivergent group. An 8.4% of patients had over
retained deciduous teeth in the hyperdivergent group with most of
the retained deciduous teeth present in the mandibular arch and
the most common retained deciduous teeth was maxillary right
deciduous canine.

Normodivergent group presented with highest number of microdont
teeth (8.5%). The teeth affected in all patients was maxillary left
and right lateral incisors who presented with the isolated form of
microdontia known as peg lateral.

Skeletal class | malocclusion showed the highest prevalence of
impacted teeth (22.2%) with maxillary right canine being the most
commonly affected teeth followed by skeletal class Il malocclusion
(4.9%) with the teeth maxillary right and left canine and maxillary left
second premolars being the most commonly affected teeth. There
were no impacted teeth reported in skeletal class Ill malocclusion
group. Ectopic eruption showed highest prevalence in skeletal
class Il malocclusion group (10.2%) with maxillary left canine and
mandibular right central incisor being the most common ectopically
erupted teeth followed by skeletal class | malocclusion group
(5.6%) and skeletal class Il malocclusion group (5.3%). Skeletal
class | malocclusion group showed the highest prevalence of
overretained deciduous teeth (25.0%) followed by skeletal class
Il malocclusion group (9.8%) and skeletal class Ill malocclusion
group (5.3%). Most common retained deciduous teeth was
deciduous maxillary right canine in skeletal class | malocclusion
group. Most common retained deciduous teeth in skeletal class
Il malocclusion group was maxillary right and left deciduous
canine and mandibular deciduous right canine and most of the
retained deciduous teeth was found in the mandibular arch. In
the present study, highest prevalence of microdontia was seen
in skeletal class Il malocclusion (2.9%). The teeth affected in all
patients were maxillary right and left lateral incisor. skeletal class Il
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malocclusion group had the highest number of hypodontia and
the commonly affected teeth was mandibular right and left central
incisor. Overretained and impacted teeth were present more in
number. Microdontia was very less in number and statistical test
was not applicable in other cases of dental anomalies.

A statistically significant association between gender and skeletal
malocclusion was noted in the present study (p-value=0.001). The
association between presence and absence of impacted teeth with
skeletal malocclusion showed highly significant results (p-value=0.002)
[Table/Fig-11]. The association of presence or absence of over retained
deciduous teeth with skeletal malocclusion showed statistically
significant association (p-value=0.037) [Table/Fig-12].

Fisher-Freeman-Halton
Impacted teeth exact test
Skeletal Present | Absent
malocclusion (n=260) | n (%) n (%) Total n (%) | Value | df | p-value | Sig
Skeletal class | 08 (22.2) | 28(77.8) 36 (100)
Skeletal class Il 10 (4.9) | 195(95.1) | 205 (100) | 11.451 | 2 | 0.002** | HS
Skeletal class IIl 0(0) 19 (100) 19 (100)

[Table/Fig-11]: Association of presence or absence of impacted teeth based on

skeletal malocclusion.
p-value <0.01 is considered Highly Significant (**)

Over-retained Fisher-Freeman-Halton
deciduous teeth exact test
Skeletal Present | Absent Total n p-
malocclusion (n=260) | n (%) n (%) (%) Value | df | value | Sig
Skeletal class | 09 (25) 27 (75) 36 (100)
Skeletal class Il 20(9.8) | 185(90.2) | 205 (100) | 6.499 | 2 | 0.037 | S*
Skeletal class Il 01(5.3) | 18(94.7) | 19(100)

[Table/Fig-12]: Association of presence or absence of over retained deciduous

teeth based on skeletal malocclusion.
p-value <0.05 is considered to be Significant (*)

DISCUSSION

Variations in size, shape, number, position, formation and the
composition of enamel and dentin are reflected as an aberration
of development which results in dental anomalies. Out of total
65 patients with dental anomalies, 27(41.53%) were males and
38(58.46%) were females. Patil S et al., reported that 36.7% of the
patients had dental anomalies [16], while Gupta SK et al., reported
that 34.28% presented with developmental dental anomalies on
studies done in Indian population [7]. Overall prevalence of dental
anomalies in Maharastrian population was found to be 16.7% as
reported by Kumar D et al., [17]. A study done on prevalence
of oro-dental anomalies among students in Haryana reported
29.1% prevalence rate [18]. The overall prevalence rate of dental
anomalies in the present study was found to be lesser when
compared to other studies in the literature [19-21]. The variations
in the results can be due to racial differences, populations under
study, variable sampling techniques and different diagnostic
criteria used for identifying and classifying the dental anomalies.
The age range of the study population was 15-25 years. The lower
age limit of 15 years was chosen for identification of impacted
canines [8].

Prolonged retention/over retention is a condition where in the
primary tooth is retained beyond the time of normal exfoliation
[22]. Over retained deciduous teeth was the most common
anomaly found in the present study with a prevalence rate of
11.5%, which was higher than the prevalence rates reported by
Javali R and Meti M, (3.23%) and by Faramarzi H et al., (6.88%),
respectively [23,24].

Ectopic eruption is a type of positional dental anomaly in which

eruption of the teeth does not occur at normal location. Second
most common anomaly in the present study was ectopic eruption
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which had 9.2% prevalence rate. The most common ectopically
erupted teeth was maxillary left canine followed by mandibular right
lateral incisor. Kumagai E et al., reported a prevalence rate of 5.6%
for ectopic eruption of permanent incisors and first molar [25]. The
higher prevalence rate for ectopic eruption can be attributed to the
fact that, in the present study prevalence of ectopic eruption of all
teeth was considered instead of assessing the prevalence rate for
specific teeth.

Impaction is the failure of a tooth to erupt into the oral cavity because
of a physical barrier in the path of eruption [26]. Impacted teeth was
present with a prevalence rate of 6.9%, which was within the range
of 5.6-18.8% prevalence rate as reported by various studies in the
literature [27-32].

Dental agenesis is defined as the congenital absence of a permanent
tooth germ. In the present study, 6.5% presented with congenitally
missing teeth. The prevalence of congenitally missing teeth in the
present study was within the range of 0.15%-16.2% as reported by
various studies in the literature [16,33,34]. A condition where in the teeth
are smaller than normal is termed as microdontia [35]. Microdontia was
present with a prevalence rate of 2.7%. The prevalence of microdontia
as reported by Gupta SK et al., was 2.58% and 2.6% as reported
by Yassin SM, which showed similar prevalence rate as that of the
present study [7,36].

The dental anomalies which showed a lower prevalence rate in the
present study was Talon cusp, supernumerary teeth, transposition,
odontoma.

Talon cusp is a dental anomaly with a well-defined morphologically
altered cusp-like structure projecting from the cingulum area of the
anterior teeth [37]. The prevalence rate of talon cusp was 0.8% in
the present study. The prevalence rate for talon cusp reported by
Gupta SK et al., was 0.97% and by Gupta P et al., was 0.22%
[7,18]. Transposition is the condition in which two teeth have
exchanged their positions [35]. The prevalence rate for transposition
was 0.4% while Patil S et al., reported a prevalence rate of 0.1%
[16]. Supernumerary teeth are extra teeth that develop in addition to
the normal series of teeth [35]. In the present study, supernumerary
teeth had a prevalence rate of 0.4%, which was lower compared
to prevalence rate of 2.40% as reported by Gupta SK et al., 1.2%
as reported by Patil S et al., and 1.6% as reported by Patil S and
Maheswari S, [7,16,29]. Odontome is a dental anomaly in which
lesion is composed of more than one type of tissue and consequently
has been called a composite odontoma. The prevalence rate of
odontome was 0.4% in the present study as compared to the
prevalence rate of 0.2% as reported by Patil S et al., [16].

None of the patients showed macrodontia, taurodontism, dens
evaginatus, fusion, gemination and dens invaginatius, amelogenesis
imperfecta, dentinogenesis imperfecta.

There was nonsignificant association between presence and absence
of impacted teeth on growth pattern and this result was not in
agreement with the studies mentioned in literature [27,38]. Singh S
et al., reported that patients with canine impaction(s) revealed a trend
toward retrognathic maxilla, retrognathic mandible and hypodivergent
skeletal relationship [38]. Al Balbeesi HO et al., reported that
hyperdivergent male patients and hypodivergent female patients had
higher incidence of impacted canine [39].

The disagreement in results can be due to the different population
under study and most of the studies have taken into consideration
only impacted canines and 3 molars whereas we were trying to
find the association of all the impacted teeth (excluding 3 molars)
identified in the study population with growth pattern. The other
impacted teeth found in the present study was maxillary left central
incisor, mandibular right central and lateral incisors, mandibular
right and left canines, maxillary and mandibular first and second
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premolars and maxillary second molar. There were no impacted
supernumerary teeth identified in the present study.

Aktan AM et al., reported that the primary mandibular second molars
were the most frequently retained deciduous teeth, followed by the
right and left deciduous maxillary canines and maxillary second
molars [22]. In the present study, deciduous maxillary canines were
the most frequently retained teeth.

Hypodivergent group reported the highest number of hypodontia,
with mandibular left central incisor being the teeth most commonly
affected, whereas mandibular right lateral incisor was the most
commonly affected teeth in hyperdivergent group. There was no
hypodontia reported in normodivergent group. Fernandez CC et
al., reported a higher prevalence of tooth agenesis associated with
hypodivergent growth pattern which was in accordance with our
present study [12].

Pant BD et al., reported that Class | skeletal malocclusion had
highest prevalence of dental anomalies followed by Class lll and
Class Il malocclusion [40]. Oshagh M et al., reported that skeletal
class Il malocclusion had the highest prevalence of dental anomalies
followed by skeletal class | malocclusion and skeletal class Il
malocclusion in Shiraz orthodontic population which showed
similar results to the present study [41]. A statistically significant
association between gender and skeletal malocclusion was noted
in the present study (p-value=0.002). The association between
presence or absence of impacted teeth with skeletal malocclusion
showed statistically highly significant results with skeletal class |
malocclusion group having the highest number of impacted teeth.

The association of presence or absence of over retained deciduous
teeth with skeletal malocclusion showed statistically significant
association with skeletal class | malocclusion having the highest
prevalence of overretained deciduous teeth.

In the present study, highest prevalence of microdontia was seen
in skeletal class Il malocclusion (2.9%). The teeth affected in all
patients were maxillary right and left lateral incisor. Fernandez CC
et al., reported a higher prevalence of microdontia associated
with skeletal class lll malocclusion [12], where as in our study
highest prevalence of microdontia was seen in skeletal class |l
malocclusion (2.9%).

Limitation(s)

The limitation of the present study was the small sample size which
is decreasingly representative of the entire population. Future
studies are warranted to investigate the genetic links between dental
anomalies and skeletal malocclusion and growth patterns.

CONCLUSION(S)

Hypodivergent growth pattern and skeletal class Il malocclusion
was the most prevalent growth pattern and skeletal malocclusion
respectively in North Indian population. Hypodivergent group
showed the highest prevalence rate of dental anomalies among all
the three different growth patterns. Skeletal class | malocclusion
group had the highest prevalence rate of dental anomalies among all
the three different Skeletal malocclusion groups. A 25% of the total
sample had dental anomalies. The prevalence of dental anomalies
was greater in females than in males in the present study. Over
retained deciduous teeth was the commmonest dental anomaly found
in the present study. The results of this study indicate that dental
anomalies were associated with certain growth pattern and skeletal
malocclusion. Identifying such associations early may contribute to
more accurate treatment predictions.

REFERENCES

[1] Altug-Atac AT, Erdem D. Prevalence and distribution of dental anomalies in
orthodontic patients. Am J Orthod Dentofacial Orthop. 2007;131:510-14.

Journal of Clinical and Diagnostic Research. 2021 Jul, Vol-15(7): ZC35-ZC40

[2]
[3]
[4]
[5]
[6]

[8]
[9]

o]

[11]

na]

[13]

4]

(18]
[16]

7]

[8]

9]

[20]
[21]
[22]
[23]

[24]

[25]
[26]
[27]
[28]
[29]

[30]

[31]
[32]
[33]

[34]

[35]
[36]
[37]

[38]

[39]

Floret Jose et al., Dental Anomalies In North Indian Population

Tantanapornkul W. Prevalence and distribution of dental anomalies in Thai
orthodontic patients. Int J Med Health Sci. 2015;4(2):165-72.

Sogra Y, Mahdjoube GM, Elham K, Shohre TM. Prevalence of dental anomalies
in Iranian orthodontic patients. J Dent Oral Hyg. 2012;4(2):16-20.

Khan SQ, Ashraf B, Khan NQ, Hussain B. Prevalence of dental anomalies among
orthodontic patients. Pak Oral Dent J. 2015;35(2):224-27.

Thongudomporn U, Freer TJ. Prevalence of dental anomalies in orthodontic
patients. Aust Dent J. 1998;43(6):395-98.

Uslu O, Akcam MO, Evirgen S, Cebeci I. Prevalence of dental anomalies in
various malocclusions. Am J Orthod Dentofac Orthop. 2009;135:328-35.
Gupta SK, Saxena P, Jain S, Jain D. Prevalence and distribution of selected
developmental dental anomalies in an Indian population. J Oral Sci. 2011;53:231-38.
Basdra EK, Kiopasoglou MN, Komposch G. Congenital tooth anomalies and
malocclusions: A genetic link? Eur J Orthod. 2001;23:145-51.

Guan G, Wang Y, Lo T, Preston B. Prevalence of tooth agenesis in orthodontic
patient population in Western New York. N'Y State Dent J. 2013;79:31-35.
Basdra EK, Kiokpasoglou M, Stellzig A. The Class Il Division 2 craniofacial
type is associated with numerous congenital tooth anomalies. Eur J Orthod.
2000;22(5):529-35.

Peck S, Peck L, Kataja M. Class Il division 2 malocclusion: A heritable pattern of
small teeth in well-developed jaws. Angle Orthod. 1998;68:09-20.

Fernandez CC, Pereira CV, Luiz RR, Vieira AR, De Castro Costa M. Dental
anomalies in different growth and skeletal malocclusion patterns. Angle Orthod.
2018;88:195-201.

Takahashi Y, Higashihori N, Yasuda Y, Takada JI, Moriyama K. Examination of
craniofacial morphology in Japanese patients with congenitally missing teeth: A
cross-sectional study. Prog Orthod. 2018;19(1):01-08.

Celikoglu M, Kamak H. Patterns of third-molar agenesis in an orthodontic patient
population with different skeletal malocclusions. Angle Orthod. 2012;82(1):165-69.
Steiner CC. Cephalometrics for you and me. Am J Orthod. 1953;39:729-55.
Patil S, Doni B, Kaswan S, Rahman F. Prevalence of dental anomalies in Indian
population. J Clin Exp Dent. 2013;5(4):e183-86.

Kumar D, Datana S, Kadu A, Agarwal SS, Bhandari SK. The prevalence of dental
anomalies among the Maharashtrian population: A radiographic study. J Dent
Def Sect. 2020;14:11-15.

Gupta P, Gupta N, Gupta R, Arora V, Mehta N. The prevalence of oro-dental
anomalies among 14-17 years students in Panchkula District Haryana, India. J
Dent Oral Hyg. 2015;7(4):44-47.

Sundaram L, Rathnavelu V, Venugopal DC. Prevalence of common clinically
manifested developmental anomalies of the oral cavity among adults- an
epidemiological study in a south Indian Population. Cureus. 2020;12(8):e9961.
Anitha RG, David MP. Prevalence of developmental dental anomalies—a clinical
study. Int J Contemp Med Res. 2018;5(3):22-24.

Montasser MA, Taha M. Prevalence and distribution of dental anomalies in
orthodontic patients. Orthodontics (Chic). 2012;13(1):52-59.

Aktan AM, Kara |, Sener |, Bereket C, Celik S, Kirtay M, et al. An evaluation of
factors associated with persistent primary teeth. Eur J Orthod. 2012;34:208-12.
Javali R, Meti M. Prevalence of developmental anomalies of teeth in a group of
North Karnataka population, India. Int J Dent Res. 2015;3(1):05-09.

Faramarzi H, Damankesh Z, Mousavi-Roknabadi R, Keshavarz S. Retained
primary tooth in unusual ages in southern Iran: A population-based study. J Oral
Health Oral Epidemiol. 2019;8(2):89-96.

Kumagai E, Sai S, Nozaka K, Yamada S, Amari E. Clinical study of ectopic
eruption of permanent incisors and first molars. Jap J Pedod. 1989;27(1):30-40.
Rajendran R, Sivapathasundharam B. Shafer’s Textbook of Oral Pathology.
7" ed. India: Elsevier; 2007.

Jain S, Debbarma S. Patterns and prevalence of canine anomalies in orthodontic
patients. Med Pharm Rep. 2019;92(1):72-78.

Thilander B, Jakobsson SO. Local factors in impaction of maxillary canines. Acta
Odontol Scand. 1968;26(2):145-68.

Patil S, Maheshwari S. Prevalence of impacted and supernumerary teeth in the
North Indian population. J Clin Exp Dent. 2014;6(2):116-20.

Chu FC, Li TK, Lui VK, Newsome PR, Chow RL, Cheung LK. Prevalence of
impacted teeth and associated pathologies-a radiographic study of the Hong
Kong Chinese population. Hong Kong Med J. 2003;9(3):158-63.

Dachi SF, Howell FV. A survey of 3, 874 routine full-month radiographs. II. A study
of impacted teeth. Oral Surg Oral Med Oral Pathol. 1961;14:1165-69.

Kramer RM, Williams AC. The incidence of impacted teeth. A survey at Harlem
hospital. Oral Surg Oral Med Oral Pathol. 1970;29(2):237-41.

Cocos A, Halazonetis DJ. Craniofacial shape differs in patients with tooth
agenesis: geometric morphometric analysis. Eur J Orthod. 2017;39(4):345-51.
Aldhorae KA, Altawili ZM, Assiry A, Algadasi B, Al-dawfi KA, Hwaiti H. Prevalence
and distribution of dental anomalies among a sample of orthodontic and non-
orthodontic patients: A retrospective study. J Int Oral Health. 2019;11:309-17.
White SC, Pharoah MJ. Oral radiology: Principles and interpretation. 4" ed.
St. Louis: Mosby; 2000.

Yassin SM. Prevalence and distribution of selected dental anomalies among
Saudi children in Abha, Saudi Arabia. J Clin Exp Dent. 2016;8(5):485-90.
Hattab FN, Yassin OM, Al-Nimri KS. Talon cusp-clinical significance and
management: Case reports. Quintessence International. 1995;26(2):115-20.
Singh S, Batham PR, Garg A, Virang B, Pereira Kalia UD. The effect of displaced
canine on the dentoskeletal and soft tissue development of the face: A
cephalometric study. Int J Orthod Rehabil. 2018;9:14-22.

Al Balbeesi HO, Al Kawari HM, Al Tamimi AS, Al Mubarak |, Al Ibrahim K, Divakar
DD. Association between canine impaction and skeletal pattern in the sagittal
and vertical planes. Int J Periodontics Restorative Dent. 2020;40(2):253-59.



Floret Jose et al., Dental Anomalies In North Indian Population www.jcdr.net

[40] Pant BD, Rajbhandari A, Pradhan R, Bajracharya M. Relationship between [41] Oshagh M, Ghaderi F, Pakshir HR, Baghmollai AM. Prevalence of malocclusions
skeletal malocclusion and dental anomalies in Nepalese population. Orthod J in school-age children attending the orthodontics department of Shiraz University
Nepal. 2019;9:15-18. of Medical Sciences. East Mediterr Health J. 2010;16(12):1245-50.

PARTICULARS OF CONTRIBUTORS:

1. Postgraduate, Department of Orthodontics, Faculty of Dental Science, SGT University, Gurugram, Haryana, India.

2. Professor and Head, Department of Orthodontics, Faculty of Dental Science, SGT University, Gurugram, Haryana, India.

3. Professor, Department of Orthodontics, Faculty of Dental Science, SGT University, Gurugram, Haryana, India.

4. Professor, Department of Orthodontics, Faculty of Dental Science, SGT University, Gurugram, Haryana, India.

5. Reader, Department of Orthodontics, Faculty of Dental Science, SGT University, Gurugram, Haryana, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR: PLAGIARISM CHECKING METHODS: anHetall ETYMOLOGY: Author Origin
Dr. Namrata Dogra, ® Plagiarism X-checker: May 05, 2021

Reader, Department of Orthodontics, Faculty of Dental Science, SGT University, e Manual Googling: Jun 23, 2021

Gurgaon-122505, Haryana, India. e Thenticate Software: Jun 24, 2021 (16%)

E-mail: namrata.dogra@sgtuniversity.org

AUTHOR DECLARATION:

e Financial or Other Competing Interests: None Date of Submission: May 04, 2021
» \Was Ethics Committee Approval obtained for this study? Yes Date of Peer Review: Jun 01, 2021
¢ Was informed consent obtained from the subjects involved in the study? Yes Date of Acceptance: Jun 24, 2021
e For any images presented appropriate consent has been obtained from the subjects. NA Date of Publishing: JUI 01, 2021

Journal of Clinical and Diagnostic Research. 2021 Jul, Vol-15(7): ZC35-ZC40


http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

