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ABSTRACT

Background: Non-syndromic hypodontia is the most common developmental dental anomaly, but there is a paucity of literature on its prevalence
and severity in the Indian population.

Aim and objectives: To estimate the prevalence of non-syndromic hypodontia among adolescent schoolchildren in the southern part of India.

Settings and design: This cross-sectional study was conducted in 20 schools from two states of southern India, named—Andhra Pradesh and
Telangana. A total of 5,458 children in the age-group 13 to 15 years were selected.

Materials and methods: Clinical examination was carried out to check the absence of a permanent tooth and was confirmed by radiographic
findings.The inclusion criterion was children with all the permanent teeth erupted (except third molars) and exclusion criteria were teeth missing
due to reasons other than congenital agenesis. A Chi-square test was applied to check the significance.

Results: The total prevalence of hypodontia in the study sample was 1.4%. Girls displayed a higher prevalence value (1.9%) than boys (1.1%).
Maxillary lateral incisor was the most commonly congenitally missing tooth, followed by mandibular incisors and mandibular second premolar.
Overall, hypodontia with a predominance of unilateral pattern and a predilection for the left side was observed.

Conclusion: The most common missing permanent tooth (except third molars) was the maxillary lateral incisor. Hypodontia was more prevalent

in females and had a predominance of unilateral patterns with a predilection toward the left side.
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INTRODUCTION

Hypodontiais reported as the most common developmental dental
anomaly in human beings.'> Few terminologies have been used
to describe this condition such as “hypodontia” which is a clinical
condition with a reduced number of tooth/teeth erupted into the
oral cavity while the term “agenesis” refers to the failure of a tooth
germ to develop in the oral cavity. The term “congenitally missing
tooth” is a misnomer as tooth development is completed after
birth and therefore, the absence of a tooth can only be ascertained
postnatally.58 Although there is no consensus on the classification
of hypodontia in the literature, the following terminologies have
been used depending upon their clinical severity—Hypodontia
denotes one to six teeth missing excluding third molars, condition
presenting with more than six teeth missing excluding third molars
is referred to as Oligodontia and the complete absence of teeth is
termed Anodontia.>'°

Population studies have revealed that hypodontia may be
manifested as an isolated finding or as part of a syndrome.'"?
Isolated forms may be sporadic or familial. Familial tooth agenesis
is typically transmitted as an autosomal dominant trait with
incomplete penetrance and variable expressivity.""'* The defective
genesassociated with tooth agenesis as identified on gene mapping
are MSX1, PAX9, AXIN2, LTBP3, and EDA.™ The role of environmental
factors has been proven in studies conducted on monozygotic
twins with congenitally missing teeth that showed disparities in
the severity and clinical presentation of the condition."*'® Maternal
health has been considered a significant intrauterine factor and
abnormal tooth agenesis has been reported in cases of Rubella,
Rhesus-incompatibility, and Thalidomide embryopathy. Only those
teeth that form early in development when compared with teeth
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whose formation is initiated after birth are likely to be affected by
maternal health.”"”

Ectodermal dysplasia, incontinentia pigmenti, Witkop
syndrome, Van Der Woude syndrome, Rieger syndrome, Down’s
syndrome, and holoprosencephaly.”'® Other dental anomalies that
commonly coexist with syndromic hypodontia are microdontia,
ectopic eruptions, transpositions, taurodontism, and reduction
in alveolar growth thus, resulting in significant functional,
esthetic, and psychological complications.! An early and precise
identification and intervention into the management of dental
agenesis can prevent these complications.
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Prevalence and Pattern of Non-syndromic Hypodontia

The global data on the prevalence of hypodontia reveal a
wide variation'® and may not apply to the Indian population with
a diverse culture and ethnicity. Also, the published reports on
Indian studies are scanty. Hence, considering the significance and
paucity of data on hypodontia of the permanent dentition in the
Indian population, with a diversity of culture and food habits, the
present study was taken up.

Aim AND OBJECTIVE

To estimate the prevalence of non-syndromic hypodontia among
adolescent schoolchildren in two southern states of India.

MATERIALS AND METHODS

The present cross-sectional study was completed over a period of
6 months. Ethical clearance was obtained from the Institutional
Ethics Committee. The approval letter from the state education
department for conducting the study was presented to the school
authorities and permissions were obtained.

Study Population

Five districts (three from Andhra Pradesh and two from Telangana)
were randomly selected based on the proportion of child
population between the two states. Twenty schools, four from each
district (2-government and 2-private) were considered following
a simple random sampling technique. Initially, 5,773 students,
studying in Standard: VIII-X and aged between 13 years and 15
years were screened and 5,458 children comprising 2,173 girls and
3,285 boys were included in this study.

Sample Size Determination

The sample size was derived using the formula Z2p(1 — p)/c? and
state child population census of the same age-group.

Inclusion and Exclusion Criteria

Inclusion criteria were physically and intellectually normal children
without any developmental disorders with a complete set of
permanent teeth (except third molars) erupted in the oral cavity.
Children having clinically missing permanent teeth with/without
over-retained primary predecessors were also included in this study.
However, those who were in mixed dentition stages had a history of
tooth loss as a result of extraction/trauma, and those undergoing
fixed orthodontic treatment with extraction were excluded from
the study.

Examination Procedure

A single clinician carried out clinical examinations. On the day of
screening, children were made to sit on awooden chair and intraoral
examination was performed under natural daylight. Children
identified with clinically missing permanent teeth or over-retained

Table 1: District-wise distribution of the study population

primary teeth were advised for radiographic examination to confirm
the diagnosis of hypodontia. Information sheets, explaining the
congenitally missing permanent teeth, duly signed by the class
teacher along with informed consent forms for taking intraoral
radiographs were sent to the respective parents.

Anintraoral digital radiograph was taken using a portable X-ray
unit (DX3000, Dexcowin, Korea) and a Kodak RVG system (5100,
Carestream, France). All the students diagnosed with hypodontia
were informed about their conditions and advised to seek dental
treatment.

Statistical Analysis

Data obtained were tabulated and statistical analysis was
performed using software “SPSS 21.0 and R environment ver.3.2.2".
A Chi-square test was applied to obtain the significance.

REesuLTs

District-wise distribution of the study sample is displayed in Table 1.
The total number of hypodontia cases reported in the estimated
sample was 78 with an overall prevalence of 1.4% for both sexes
combined (Table 2). Girls had a higher prevalence (1.9%) rate than
boys (1.1%), this difference however was not statistically significant
(p =0.497).

Table 3 presents the frequency of hypodontia with respect
to the individual tooth. The most frequently missing tooth was
maxillary lateral incisor (44.54%), followed by mandibular incisors
(26.30%) (central and lateral combined) and mandibular second
premolar (19.0%). Cases with other missing teeth, except mentioned
above, reported a smaller percentage. Maxilla was more frequently
affected (52.5%) than the mandible (44.9%), but the difference was
not significant (p = 0.45). Only 2.6% of hypodontia cases had both
the jaws affected (Fig. 1). A non-significant, yet high prevalence
of unilateral pattern (69.2%) of missing teeth (p = 0.10) and a
predilection for the left side was observed (Figs 2 and 3).

A few salient findings of the present study were cases of
missing mandibular incisors, maxillary premolars, and maxillary
second molars. These teeth groups are otherwise not commonly
reported to be missing in hypodontic patients, as per the global
data. There were two cases with more than six teeth missing hence,
they may be termed as “oligodontia”. The oligodontia cases in the

Table 2: Prevalence of hypodontia cases observed in the study
population

Population  Hypodontia Total %

type cases (n) population  prevalence  pvalue
Girls 42 2,173 1.9 0.497
Boys 36 3,285 1.1

Total 78 5,458 1.4

No. of schools

Children in govt. schools

Children in private schools

District name (govt. + private) (girls + boys) (girls + boys) Total
Visakhapatnam 4(2+2) 545 (213 +332) 561 (222 + 339) 1,106
Krishna 4(2+2) 535 (208 + 327) 551 (215 + 336) 1,086
Medak 4(2+2) 538 (201 + 337) 554 (210 + 344) 1,092
Mehboobnagar 4(2+2) 534 (220 + 314) 550 (227 + 323) 1,084
Rangareddy 4(2+2) 533 (224 +309) 557 (233 + 324) 1,090
Total 20 2,685 2,773 5,458
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present study were peculiar in that the maxillary lateral incisors and
mandibular second premolars were found missing together. One
case of a missing maxillary canine in afemale subject was recorded.

Discussion

Identification of hypodontia cases in a population with different
ethnic/cultural backgrounds is not only important for national
data but also for research purposes in the field of public health,
anthropology, and the formulation of necessary treatment
protocols. The etiology of hypodontia although is still not
clear, has a multifactorial nature has been postulated. Besides
genetics, environmental factors like endocrine disturbances,
medical treatment, local pathology, and facial trauma have been
implicated.''819

In the present study, a genuine representation of the general
population was considered. Institutional-based prospective
studies?®=23 or record-based retrospective studies on orthodontic

Table 3: Distribution of hypodontia according to tooth type

Tooth number n (%)

(FDI notation)*  Girls Boys Total p value
12 17 (30.9) 9(16.4) 26 (23.6) 0.262
14 0(0) 1(1.8) 1(0.9) 0.5
15 1(1.8) 0(0) 1(0.9) 0.5
17 0(0) 1(1.8) 1(0.9) 0.5
22 11(20.0) 12(21.8) 23(20.9) 0.768
23 1(1.8) 0(0) 1(0.9) 0.5
24 1(1.8) 1(1.8) 2(1.8) 1

25 1(1.8) 2(3.6) 3(2.7) 0.414
27 0(0) 1(1.8) 1(0.9) 0.5
31 8(14.5) 5(9.1) 13(11.8) 0.431
32 1(1.8) 1(1.8) 2(1.8) 1

34 0(0) 1(1.8) 1(0.9) 0.5
35 7(12.7) 7(12.7) 14 (12.7) 1

41 2(3.6) 8(14.5) 10(9.1) 0.16
42 3(5.5) 1(1.8) 4(3.6) 0.465
45 2(3.6) 5(9.1) 7 (6.4) 0.577

*Federation Dentaire Internationale notation
p value < 0.05 was considered statistically significant

100

54 (69.2%)

4 (30.8%)

0-

Unilateral Bilateral

Fig. 2: Distribution of hypodontia according to pattern [p = 0.10 (NS)]
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patients*242> have shown 1-2% overestimation in the prevalence
of hypodontia when compared with cross-sectional studies
conducted on the general population.'®2% Adolescents from five
heavily populated districts in the states of Andhra Pradesh and
Telangana were screened from both government and private
schools to make the study sample inclusive of both low and high
socioeconomic strata of the society. The age-group of 13 to 15 years
was chosen, as the younger group would likely have more number
of false-negative cases (late mineralization)'®2%2?” or mixed dentition
stage individual (exclusion criteria) and elder group might present
with more number of false-positive cases due to addition of teeth
lost for reasons other than agenesis. It has been reported in previous
studies that clinical examination covers merely 58% of the actual
number of cases of hypodontia.'®'82628 Hence, a dental radiograph
was taken to confirm agenesis of the clinically missing tooth.

The overall prevalence of hypodontia in our study was observed
to be 1.4% as opposed to other Indian studies (4-16%).2%242°-33
Global data also report a heterogeneity in the prevalence of
hypodontia ranging from 0.3% in native Africans and Australian
Aborigines to 36.5% in the Japanese population.'826-2834 Thjs
disparity may be attributed to variations in ethnic background,
age-group of the samples, method of diagnosis, sample size, and

60
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35 (44.9%)
40
20
2 (2 6%)
0.
Both Maxilla Mandible

Fig. 1: Distribution of hypodontia according to jaw [p = 0.45 (NS)]
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Fig. 3: Distribution of hypodontia according to side [p = 0.058 (NS)]
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sample type. Gender dimorphism was also revealed with a non-
significant higher prevalence of hypodontia in girls (1.9%) than
boys (1.1%) which may be attributed to sex hormones.? Our finding
is in accordance with other studies,>®'8292535 glthough few have
reported a higher prevalence in males.232%36

Various theories have been postulated to explain the etiology
of the site-specific predilection of tooth agenesis. Butler’s field
theory suggests four morphological fields (incisors, canines,
premolars, and molars) in each jaw. The most mesial tooth in
each field was proposed to be more genetically stable and
therefore rarely missing while the teeth at end of each field
are less genetically stable. Thus, the lateral incisors, second
premolars, and third molars are the frequently missing teeth.>%”
Arecent theory by Vastardis® states that an evolutionary change
is causing a gradual reduction in human dentition by the loss of
an incisor, premolar, and molar in each quadrant. In the present
study, the most frequently congenitally missing tooth was the
maxillary lateral incisor which is in accordance with most of
the Indian studies?>2429-32 and few foreign studies,>#21:25:27.38
even though the majority of the studies have reported the
mandibular second premolar to be the most commonly missing
tooth,>18:20.2834-36.3940 Often the maxillary lateral incisors and
the mandibular second premolars are found missing together
and this trait has been called “incisor premolar hypodontia”
(IPH).! Two cases of IPH were recorded in our study. Mandibular
incisors and mandibular second premolars are also estimated
to be frequently missing in our study. A non-significant higher
prevalence (69.2%) of a unilateral pattern of a missing tooth was
recorded which is in accordance with the observation of a meta-
analysis study,'® however, few authors?>2"228 have reported the
contrary. Among the unilateral cases, a predilection toward the
left side and in the maxilla was noted. A similar observation has
been reported by several authors?>2”38-40 though hypodontia
with a predilection toward the right side>?° and in mandible?%2°
has also been reported.

A unique finding in the present study was a high percentage
(26.3%) of cases with missing mandibular incisors, which is a
characteristic of the Asian population.?®*! Pirinen et al."" have
introduced the term “recessively inherited incisor hypodontia”
(RIH) and the trait is characterized by missing deciduous and
permanent mandibular central and/or lateral incisors. The other
uncommon findings of our study were cases with missing maxillary
and mandibular second molars and maxillary canine.

An increase in the prevalence of hypodontia in recent times
has been reported.3”*? However, there are no empirical data to
support whether this finding is a consequence of the use of modern
diagnostic tools with higher sensitivity and specificity or is there
an actual increase in the frequency of gene mutation under the
influence of the environment. To validate this finding, a periodic
epidemiological survey should be conducted and probable cause
is investigated.

LIMITATIONS OF THE STUDY

The present study did have a few limitations. First, it was difficult to
precisely distinguish between the mandibular central and lateral
incisor, especially when there were three incisors present and either
well aligned or drifted. Second, the dental history recorded from
childrentorule outan incidence of dental extraction/avulsion might
have been confounded by memory recall bias.
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CONCLUSION

The present study reported an overall prevalence of 1.4% for non-
syndromic hypodontia in the Indian population, with maxillary
lateral incisor as the most frequently congenitally missing tooth.
A higher prevalence rate was recorded in females and the most
common pattern identified was unilateral, in the maxilla with a
predilection for the left side. A considerably high percentage of
congenitally missing mandibular incisors was recorded in the
present study which could be an indigenous trait of the Indian
population, thus necessitating further research.
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