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Background. 

 

Dental anomalies in primary teeth
may lead to functional and aesthetic disorders, and
their recognition contributes to early diagnosis and
long-term treatment planning.

 

Objective. 

 

This study investigated the prevalence of
dental anomalies in primary dentition and associ-
ated factors in Brazilian preschoolers.

 

Methods. 

 

The study population of this cross-sectional
study comprised 1260 2- to 5-year-old children
from public nurseries in Canoas, southern Brazil.
Dental anomalies were recorded by five trained
examiners according to Kreiborg criteria; classification
included double teeth, hypodontia, supernumerary,
and microdontia.

 

Results. 

 

Dental anomalies as a group were found
in 2.5% of children, although no significant difference
occurred between genders and races. All the anom-
alies were observed in the anterior region, with no
significant differences between the arches. However,
supernumerary teeth were significantly more fre-
quent among the non-white racial group (Fisher; 

 

P

 

 =
0.025) and double teeth on the lower arch (McNemar;

 

P

 

 = 0.020). Individual anomaly frequencies were:
double teeth, 1.3%; hypodontia, 0.6%; supernu-
merary, 0.3%; and microdontia, 0.3%.

 

Conclusions. 

 

The frequency of primary dentition
anomalies as a group was greater than that
reported in other populations; the findings of this
study provide a clear vision of the distribution of
this oral condition and may well contribute to early
detection and treatment planning.

 

Introduction

 

Dental anomalies in primary dentition are
frequently observed during routine dental
examination, leading to orthodontic problems,
including spacing or crowding of teeth, loss of
arch length, deviation of the midline, increased
caries risk, and esthetic problems in preschool
children

 

1–9

 

. Moreover, a close correlation has
been reported between dental anomalies in
the primary and permanent dentition

 

2,4,6,8,9

 

.
Although variations have been described in
several studies, in more than 50% of these
cases, a marked effect occurs on the permanent
successors and the developing occlusion

 

4–8

 

.

A composite picture of the magnitude of
dental anomalies in primary dentition has
been difficult to formulate, because most
published articles are case reports

 

2,6,10–12

 

. Only
a few frequency studies have been published
and considerable variation exists in their findings,
with prevalence ranging from 0.5% to 7%.
This may reflect not only differences in study
methodologies, but variations in demographic
and environmental susceptibilities

 

9,13,14

 

.
Dental anomalies in the primary dentition

are conditions that should be taken into
account when considering the need for oral
health care in young children

 

15

 

. Early diagnosis
should allow for more comprehensive long-
term treatment planning, more favourable pro-
gnosis and, in certain instances, less extensive
interception

 

3–5

 

. Furthermore, knowledge of the
prevalence of dental anomalies is also of interest
to anthropologists, geneticists, and others
concerned with comparisons among different
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ethnic groups

 

3–16

 

. Race has been used exten-
sively in the medical and public health litera-
ture to measure social differences in health
outcomes and treatment, and its use has
increased in recent decades

 

17,18

 

.
The purpose of this study was to evaluate the

prevalence of dental anomalies (supernumerary,
hypodontia, double teeth, and microdontia)
and associated factors in the primary dentition
of children aged 2–5 years old attending
government nurseries in an urban centre in
southern Brazil.

 

Methods

 

This cross-sectional study comprised 1260 pre-
school children aged 2–5 years old attending
the 28 nurseries maintained by the municipal
government of Canoas, in the state of Rio Grande
do Sul, southern Brazil. The city of Canoas has
an approximate population of 300 000, and all
households have access to public water supply
(fluoride level: 0.8 p.p.m). Children attending
public nurseries in this region are usually from
low socioeconomic backgrounds.

This study is part of a larger study which
evaluated caries, gingivitis, and traumatic den-
tal injuries. Children with systemic disease and
chronic use of medication were excluded. Full
details of the methodology were published
previously

 

19,20

 

.

 

Research assessment questionnaires

 

A questionnaire assessing demographic data
(age, gender, race) and general health con-
ditions was completed by the parents. In relation
to race, this study used the classification ‘white’
and ‘non-white’

 

17

 

. Trained researchers were
available to provide assistance to parents who
were unable to read or write.

 

Clinical dental examination

 

Collection of the clinical data was realized in
the nurseries by five dental surgeons specially
trained in evaluating primary dentition anom-
alies. The examinations were carried out with
the children lying on ordinary desks. First, the
teeth were cleaned and dried with gauze. The
clinical examination was exclusively visual,

aided by a tongue depressor. Children with
permanent teeth were excluded from the anal-
ysis. Dental anomalies were recorded accord-
ing to the criteria described by Kreiborg 

 

et al

 

.

 

21

 

:
(i) fusion: union in dentine and/or enamel
between two or more separately developed
normal teeth; (ii) gemination: incomplete
division of a tooth germ; (iii) hypodontia:
absence of one or more teeth; (iv) supernu-
merary: presence of an extra tooth; and (v)
microdontia: a single tooth smaller than normal.
Because of the difficulty in distinguishing
fusion and gemination, both were grouped
under the term ‘double teeth’, as suggested by
Carvalho 

 

et al

 

.

 

22

 

 To avoid misclassification in
relation to hypodontia (false positive), the
possibility of premature loss because of traumatic
dental injury or dental caries, and physiological
mobility of the homologous teeth were taken
into account.

 

Statistical analysis

 

The data obtained were described in relation
to each anomaly and as a whole, by means of
simple frequencies and percentages. To quantify
the association between gender, age, race,
and the presence of concurrent anomalies, the
prevalence ratios (PRs) and 95% confidence
interval (95% CI) were calculated. To verify
whether differences occurred between the
arches in relation to the presence of anomalies,
the McNemar test was realized, and to compare
gender and race categories in relation to the
occurrence of each anomaly, the chi-squared
or Fisher exact tests were used, depending on
the frequencies observed. A significance level of

 

P

 

 < 0.05 was adopted. To allow for comparison
between the results obtained in other popula-
tions, the results of the present and previous
studies were summarized in Table 1.

 

Ethical aspects

 

This study was approved by the Ethics in
Research Committee of Lutheran University of
Brazil, Canoas, Brazil. The procedures, possible
discomforts, and risks were fully explained to
the children and their parents or guardians,
and written consent was obtained prior to
investigation.
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Results

 

The results on sample distribution and pre-
valence of dental anomalies according to gender,
age, and race are presented in Table 2. Anomalies
were observed in 32 children, representing an
overall prevalence of 2.5%. Anomaly frequencies
among the genders were 2.5% (

 

n

 

 = 17) for
boys and 2.6% (

 

n

 

 = 15) for girls, showing no
statistical difference (PR = 1.02; 95% CI = 0.51–
2.03). In relation to anomaly frequencies at
different ages, no difference was found between
the frequencies observed: (

 

P

 

 = 0.687) 2.2% at
2 years old, 2.4% at 3 years old, 3.4% at 4 years
old, and 2.0% at 5 years old. Although anomaly
prevalence was greater in the non-white racial

group (3.2%) than among the white group
(2.4%), this difference was not statistically
significant (PR = 1.37; 95% CI = 0.62–3.01).

Distribution of the children according to loca-
tion of the anomalies as a whole, demonstrated
that 11 children presented anomalies exclusively
on the upper arch, 20 presented exclusively
on the lower arch, and one child presented
anomalies on both arches. Analysis of these
observations showed that no statistically sig-
nificant difference occurred between the arches
(McNemar; 

 

P

 

 = 0.150). In relation to dental
segment, all the anomalies were observed in
the anterior region.

Table 3 presents the distribution of children
for each individual anomaly according to

Table 1. Prevalence surveys of dental anomalies in primary dentition in different countries.

Study Country
Sample 

size

Prevalence of dental anomalies

Supernumerary teeth 
(%)

Hypodontia 
(%)

Double teeth 
(%)

Microdontia 
(%)

Menczer, 19551 USA 2209 0.2 0.1 0.1 –
Clayton, 195610 USA 1795 1.8 4.6 0.8 0.2
Grahnen and Granath, 196123 Sweden 1173 0.3 0.4 0.5 –
Ravn, 19712 Denmark 4564 0.6 0.6 0.9 –
Brook, 19743* England 741 0.8 0.3 1.6 0.5
Magnusson, 198416* Iceland 572 0.5 0.5 0.7 –
Jones et al., 199324 USA 493 0.2 0.0 0.4 –
Whittington and Durward, 19964* New Zealand 1680 0.2 0.4 0.8 –
Yonezu et al., 19975 Japan 2733 0.1 2.4 4.1 0.6
Carvalho et al., 199822* Belgium 750 0.8 0.4 0.6 0.1
This study* Brazil 1260 0.3 0.6 1.3 0.3

*Studies undertaken with population samples; in the remaining studies, the samples were recruited in clinical services.

Table 2. Prevalence ratio (PR) and 95% confidence intervals (95% CI) for associations between demographic variables and 
dental anomalies.

Variable N (%) With anomalies n (%) PR (95% CI) P*

Gender 0.952
Male 676 (53.7) 17 (2.5) 1.00
Female 584 (46.3) 15 (2.6) 1.02 (0.51–2.03)

Age (years) 0.687
2 269 (21.3) 6 (2.2) 1.00
3 340 (27.0) 8 (2.4) 1.05 (0.37–3.00)
4 355 (28.2) 12 (3.4) 1.52 (0.58–3.99)
5 296 (23.5) 6 (2.0) 0.91 (0.30–2.78)

Race 0.436
White 1013 (80.4) 24 (2.4) 1.00
Non-white 247 (19.6) 8 (3.2) 1.37 (0.62–3.01)

N, number of children examined; n, number of children with dental anomalies.
*P value: chi-squared test.
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gender, race, and location on the upper or lower
arch. Sixteen children presented double teeth
(1.3%); eight children presented hypodontia
(0.6%), with six presenting unilateral hypo-
dontia and two presenting bilateral hypodontia
(total = 14 teeth: five upper lateral incisors,
seven lower lateral incisors, and two central
incisors); four presented supernumerary teeth
(0.3%); and four children presented micro-
dontia, two children presenting unilateral
microdontia and two presenting bilateral
microdontia (total = 6 teeth: five upper canines
and one lower canine). The low frequencies
observed make it difficult to describe statistical
inferences regarding these data. A similar dis-
tribution was observed between genders and
racial groups, with the exception of the occur-
rence of supernumerary teeth, which was
significantly greater in the non-white group
(

 

P

 

 = 0.025). None of the non-white children
presented microdontia, making it impossible to
compare these frequencies. Regarding anomaly
distribution according to location, verification
revealed a statistically significant difference
only in relation to double teeth (

 

P

 

 = 0.02), with
predominance of the lower arch (13 of 16)
over the upper arch (3 of 16).

 

Discussion

 

The prevalence of dental anomalies observed
in this study (2.5%) was greater than that

reported by Menczer

 

1

 

, Grahnen and Granath

 

23

 

,
Ravn

 

2

 

, Magnusson

 

16

 

, Jones 

 

et al

 

.

 

24

 

, Whittington
and Durward

 

4

 

, and Carvalho 

 

et al

 

.

 

22

 

, which
varied between 0.4% and 2.1%. The frequencies
reported by Clayton (7.4%)

 

10

 

, Yonezu 

 

et al

 

.
(7.2%)

 

5

 

, and Brook (3.2%)

 

3

 

, however, were
greater than the total observed in the present
work. Despite that these results may be
reflecting racial characteristics, the differences
should be interpreted in accordance with the
methodology used. Studies by Clayton

 

10

 

 and
Yonezu 

 

et al

 

.

 

5

 

, which reported a high pro-
portion of children with dental anomalies,
were undertaken in children who attended
clinical services. This fact could have led to
the overestimation of outcomes in relation
to the general population.

Knowledge regarding the most prevalent
location of anomalies in primary dentition
could assist early diagnosis, which is important
for the prevention of complications and the
improvement of long-term prognoses

 

4,16

 

. The
findings of this study confirm previous works,
in which the anomalies only affected incisors
and canines, and were located exclusively in
the anterior segment

 

1–5,16,22–24

 

. These data dem-
onstrate the importance of studying anomalies
in primary dentition, given their aesthetic and
psychological implications and consequent
increased demands for treatment.

The observation that gender and anomalies
were not associated, both for the overall

Table 3. Dental anomalies distribution according to gender, race (unit of analysis: children), and dental arch (unit of analysis: 
teeth).

Unit of analysis 
and variables N

Double teeth 
n (%)

Hypodontia 
n (%)

Supernumerary 
n (%)

Microdontia 
n (%)

Children: overall 1260 16 (1.3) 8 (0.6) 4 (0.3) 4 (0.3)
Gender

Male 676 8 (1.2) 4 (0.6) 3 (0.4) 2 (0.3)
Female 584 8 (1.4) 4 (0.7) 1 (0.2) 2 (0.3)

Race
White 1013 12 (1.2) 7 (0.7) 1 (0.1) 4 (0.4)
Non-white 247 4 (1.6) 1 (0.4) 3 (1.2)* 0 (0.0)

Teeth 16 14 4 6
Arch

Upper 3 5 3 5
Lower 13† 9 1 1

N, number of children examined; n, number of children or teeth with dental anomalies.
*Fisher exact test: P = 0.025.
†McNemar test: P = 0.020.
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frequency and the individual anomalies, con-
firms the majority of previously published
works

 

2–4,6,16

 

 and demonstrates that gender does
not constitute a risk factor for anomaly occur-
rence in primary teeth. The exception is one
study that found a greater prevalence for dou-
ble teeth among boys: Yonezu 

 

et al

 

.

 

5

 

: 4.9% vs.
3.3%. Although the difference was not signif-
icant, boys showed higher prevalence of
supernumerary in this study (0.4% vs. 0.2%).
In the permanent dentition, Brook found that
males more often presented supernumerary
teeth and females more frequently presented
hypodontia, and these differences were statis-
tically significant

 

25

 

.
In this population, there was no increase

with age in the frequency of dental anomalies,
as observed with dental caries

 

20

 

. Similar
probabilities for anomalies at different ages
of primary dentition have been observed
previously

 

2,4,12,16,23

 

 and demonstrate that diag-
nosis can be realized at a younger age, from
2 years old onwards.

Previous studies have suggested the possibility
that race is a factor associated with the occur-
rence of anomalies in primary dentition

 

3,4,6,16,23,24

 

.
In contrast, the findings of this study show that,
with the exception of a greater prevalence
for supernumerary teeth observed in the
non-white group, no significant differences
occurred between racial groups. Because the
non-white individuals represent miscegena-
tion between different races, no specific group
was identified as presenting a greater risk of
the occurrence of anomalies in this study.
These results should be analysed, however, in
the context within which the study was
realized. It is generally recommended that self-
assessment is the appropriate way to inquire
about race

 

17

 

. However, there is a considerable
variation across countries about definitions of
racial categories. Brazilian activists argue in
favour of using the dichotomous ‘black’/
‘white’ classification

 

17

 

. Lovell and Wood

 

18

 

 used
this procedure, justifying their choice by the
fact that the category ‘non-white’ is more stable
over time than ‘pardo’ and ‘black’, and that
the category ‘white’ shows greater reliability.
In Latin American countries, miscegenation
constitutes part of the social and populational
characteristics

 

17,18

 

. It is possible that different

ethnic groups, not represented in the population
studied here, present greater risks.

Primary dentition anomalies should also be
described individually, because they are asso-
ciated with distinct sequelae in permanent
dentition. Analysis of the frequency and location
of each anomaly demonstrated consistency
with data from previous studies. The anomaly
presenting greatest prevalence in this study
was double teeth (1.3%), a previously reported
predominance

 

3,5,16,23,24

 

. Although it has been
suggested, this is the first study to detect a
statistically significant preferential location for
double teeth in the lower arch. The unilateral
occurrence of this anomaly and its presence
in the lateral incisor region coincide with the
majority of previous studies

 

1,2,4,5,24

 

.
Hypodontia, supernumerary, and microdontia

presented values of less than 1%, similar to
previously published works

 

1,3,4,16,22–24

 

. Frequencies
above 1% have only been reported by Clayton
(1956) among American children (hypodontia,
4.6%; supernumerary, 1.8%) and Yonezu 

 

et al

 

.
among Japanese children (hypodontia, 2.4%).
Hypodontia was almost exclusively observed
affecting the lateral incisors unilaterally, as
found in previous studies

 

2,4,8,23,26

 

. Children
with hypodontia in the primary dentition
present corresponding missing permanent
teeth

 

2,4,24

 

, indicating the importance of early
diagnosis with regard to adequate medium and
long-term treatment planning.

Supernumerary teeth, defined as teeth
additional to those of the normal series, have
been reported as most prevalent in the max-
illary anterior region, the lateral incisor being
most frequently involved

 

2,6,8,23,26,27

 

. Data from
this study further confirm the preferential
location of this anomaly, but low frequencies
made comparison between the arches difficult.
Although considerable variation is reported
in specific studies, between a third and two-
thirds of children presenting supernumerary
primary teeth, present the same condition in
the permanent dentition

 

2,4,23

 

.
Microdontia is an anomaly characterized by

a marked reduction in crown diameter. The
findings of this study confirm the low pre-
valence suggested by other studies, between
0.1% and 0.6%

 

3,5,10,22. The occurrence of
microdontia in canines has been previously
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described5, although not exclusively, as found
in the present work. Only limited information
exists regarding the occurrence of microdontia
in primary dentition. In part, this is because
of the fact that its diagnosis is based on the
evaluation of crown size, which is a more
subjective criteria and subject to error, in relation
to the diagnosis of other anomalies.

Some methodological aspects of the study
concerning anomalies in primary dentition
that could challenge researchers should be
highlighted. An exclusively visual examination
is not the ‘gold standard’ for detecting anomalies.
The subregistration of cases (false negatives),
however, could only have occurred in relation
to unerupted supernumerary teeth, a condition
known to be rare in primary dentition16,23.
Another aspect that should be considered is
the validity of inference for the source population
of study subjects. In this study, subjects were
representative of the population, because the
children were recruited from public nurseries.
Because of the aesthetic repercussions of dental
anomalies, data collection in clinical services
could determine over-registration of cases, and
this would probably represent a selection bias28.

Finally, the detection of anomalies whose
prevalences present frequencies close to 1%
demands larger population samples in relation
to studies traditionally performed in dentistry,
such as caries and traumatic dental injuries.
Given this fact, the possibility of random error
increases significantly in population samples of
less than 1000 children; this partially justifies
the lower anomaly frequencies described in
other studies.

Epidemiological studies have provided useful
information regarding the prevalence, location,
and distribution of primary tooth anomalies,
contributing to the formulation of public health
policies adequately informed by the specificities
of each population. The current data support
findings concerning the prevalence of dental
anomalies in primary dentition, and empha-
size the importance of encouraging parents to
visit the dentist with their child at an early
age. It also illustrates the need for a detailed
and careful clinical examination by the dentist.
This will permit effective, long-term treatment
planning, according to the child’s individual
requirements.
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