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Prevalence of dental anomalies of number, size, shape and structure
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ABSTRACT

Objective
To evaluate the prevalence of dental anomalies (of number, form, size and structure) using panoramic images, in Sdo José do Rio Preto, Sdo
Paulo, Brazil.

Methods

512 panoramic radiographies were evaluated from orthodontic patients between the ages of 6 and 20, only suitable images were examined.
We considered all permanent teeth, the analysis of third molars was included from 12 years of age onwards. A chi-square test was used to
determine the difference in prevalence of dental anomalies between the genders.

Results

Dental anomalies were observed in 69 (13.48%) radiographies; 47 (9.18%) were agenesis, 9 (1.76%) were supernumerary teeth, 7 (1.37%)
were microdontic teeth, 4 (0.78%) were taurodontism, 1 (0.2%) was gemination and 1 (0.2%) was concrescence. There was a higher
prevalence of anomalies in males (p=0.013). Other dental anomalies were not observed.

Conclusion
The dental anomalies show a significant rate of incidence, therefore, the professional should be present in the planning of dental treatment,
especially orthodontic planning; in addition, radiographic evaluation is essential in such cases.

Indexing terms: Anodontia. Epidemiology. Panoramic radiography. Tooth abnormalities.

RESUMO

Objetivo
Avaliar a prevaléncia das anomalias dentais (de numero, tamanho, forma e estrutura) pelo exame de radiografias panoramicas, na cidade de
Sao José do Rio Preto, S&o Paulo.

Métodos

Foram avaliadas 512 radiografias panoramicas, de individuos do sexo masculino e feminino, com idade entre 6 a 20 anos, realizadas para inicio
de tratamento ortodéntico. Apenas radiografias com qualidade adequada foram incluidas na amostra. Foram considerados todos os dentes
permanentes; a avaliacdo dos terceiros molares foi incluida a partir dos 12 anos de idade. O teste qui-quadrado foi utilizado para determinar
diferenca na prevaléncia de anomalias dentais entre os sexos.

Resultados

Anomalias dentais foram encontradas em 69 (13,48%) radiografias panoramicas avaliadas, sendo 47 (9,18%) agenesias, 9 (1,76%) dentes
supranumerarios, 7 (1,37 %) microdontias, 4 (0,78%) taurodontias, 1 (0,2%) geminacado e 1 (0,2%) concrescéncia. Houve maior prevaléncia
de anomalias no sexo masculino (p=0,013). Outras anomalias de forma e anomalias de estrutura nao foram observadas.

Conclusédo

As anomalias dentais apresentam uma importante incidéncia, por isso o profissional deve considerar sua presenca no plano de tratamento,
especialmente nos ortodonticos, para favorecer a estética e a funcdo desse paciente; também é importante ressaltar o papel do exame
radiogréafico na sua deteccao.

Termos de indexac¢do: Anodontia. Epidemiologia. Radiografia panoramica. Anormalidades dentarias.
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INTRODUCTION

Generally speaking, anomalies can be classified as
hereditary, congenital or acquired. With hereditary anomalies,
etiological factors acted on the genetic information phase,
causing alterations in cell differentiation that cause structural
modifications either before or after birth. With congenital
anomalies, etiological factors acted on the intra-uterine
formation phase, altering the composition and/or function
of the affected organ, which also takes place with acquired
anomalies; with the latter, however, the etiological factors
acted in the post-natal formation phase. The main causes of
congenital and acquired anomalies are infections, traumas,
nutritional variations and temperature as well as intoxication
from chemical substances.

Dental anomalies may be classified as to number,
size, shape and structure of the afflicted tooth or teeth.

According to Yamada', 5% of the population is
born with some hereditary anomaly and around 60% of
these anomalies involve the teeth, the upper jaw or the face.

Certain anomalies of form, such as lacerations,
supernumerary root, invaginated tooth and taurodontism,
do not cause significant alterations to a patient’s oral
health, his treatment needs or changes in treatment
plans. On the other hand, other anomalies of form, shape,
number, size or structure, generally require evaluation
and intervention by a professional or must at least be
considered during dental treatment, particularly in the
planning of orthodontic treatment.

Many anomalies can only be detected or confirmed
by radiographic examination and indeed panoramic
radiography is considered to be very important to this
evaluation, as it is an extremely comprehensive examination
which makes it possible to evaluate all dental elements in
just one image; moreover, they are easily obtainable and
use low doses of radiation?=.

Due to the high clinical importance, there are
many studies about the prevalence of dental anomalies in
the literature in various regions of the country and also in
other countries?>?°. There are a number of differences in
these studies, in terms of the frequency of the anomaly
and the teeth involved, which have been attributed to
differences in the regions and the examined population.

The aim of this study is to evaluate the prevalence
of dental anomalies of number, size, form and structure,
by means of the panoramic radiography of individuals
between the ages of 6 and 20, in the city of Sdo José do
Rio Preto, in the state of Sao Paulo, Brazil.
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METHODS

A total of 512 panoramic radiographies were
evaluated of patients in the 6 to 20 age range, from the records
of three Dental Clinics in the city of S&o José do Rio Preto.

Patient age was the first criterion for inclusion in
the sample. In addition, the quality was analyzed of the
panoramic radiography taken prior to commencement of
dental treatment. Only those of good quality were selected,
with a minimum of distortion and adequate density and
contrast, these being considered ideal for evaluation. Cases
where it was not possible to determine if the absence of
one or more dental elements was a result of agenesis or
extraction, were excluded.

The area used for the radiographic interpretation
possessed ideal lighting conditions, that is, a dark room
whose only light came from the negatoscope, and with the
assistance of a magnifying glass.

The analysis of the radiographies was carried out
by a duly qualified examiner who evaluated the number
and morphology of all the permanent teeth present. The
presence of all anomalies was taken into consideration
(number, size, form and structure), with the exception of
supranumerary roots and lacerations. The evaluation of third
molars was only conducted in patients aged 12 or above.

The data were noted on a record card specially
developed for this case study and were subsequently
tabulated. The chi-square test was used to assess the
existence of differences in the prevalence of dental anomalies
between the genders, with a 5% level of significance.

The study was approved by the Ethics in Research
Committee at the Faculty of Dentistry in Piracicaba
(protocol no. 040/2007), and all the requirements and
standards of the National Health Board's, Resolution 196
of June 13, 1996 were observed during execution as were
the main ethical principles contained in the Declaration of
Helsinki (2000).

RESULTS

Table 1 shows the sample distribution, by patient
age and gender. A total of 46.29% were male while
53.71% were female, characterizing a sample with a
homogenous distribution between the genders. The
majority of the sample (63.89%) fell within the 7 to 12
age group, with an average age of 11.2 years.
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Table 2 shows the number and percentage of
dental anomalies found, by gender. There was a greater
prevalence of anomalies in the male gender (62.32%). The
chi-square test showed a statistically significant difference
between the genders for the anomalies (p=0.013).

Table 3 exhibits the frequency of agenesis,
according to the tooth involved.

Table 1. Sample distribution, by patient age and gender.

Genders o

Age (years) VD % Eam % Total %o

6 11 2.15% 9 1.76% 20 391%
7 28 5.47% 38 7.42% 66 12.89%
8 43 8.40% 42 8.20% 85 16.60%
9 26 5.08% 34 6.64% 60 11.72%
10 21 4.10% 21 4.10% 42 8.20%
11 15  2.93% 23 4.49% 38  7.42%
12 17 3.32% 19 3.71% 36 7.03%
13 12 2.34% 13 2.54% 25  4.88%
14 10 1.95% 19 371% 29  5.66%
15 8 1.56% 11 215% 19 3.71%
16 8 1.56% 13 2.54% 21 4.10%
17 16  3.13% 7 1.37% 23 4.49%
18 6 1.17% 5 0.98% 11 2.15%
19 10  1.95% 11 2.15% 21 4.10%
20 6 117% 10 1.95% 16 3.13%
Total 237 46.29% 275 53.71% 512 100.00%

Table 2. Number and percentage of dental anomalies found.

Genders
Anomaly i % Male % Fem %

Agenesis 47 918% 29 6170% 18 3830%
Supranumerary 9 1.76% 6 6667% 3 3333%
*(mesiodens) 2)
Microdontics 7 1.37% 3 4286% 4 5714%
Taurodontics 4 0.78% 3 7500% 1 2500%
Gemination 1 0.20% 1 10000% 0 0.00%
Concrescence 1 0.20% 1 10000% 0  0.00%

Total 69 1348% 43 6232% 26 37.68%

Table 3. Number and percentage of dental ageneses, according to the tooth

involved.
Tooth n %

3" lower molar 35 27.3%
3" upper molar 34 26.6%
2" lower premolar 14 10.9%
2™ upper premolar 13 10.2%
Upper lateral incisor 7 5.5%
Lower central incisor 6 4.7%
2" upper molar 5 3.9%
1* upper pre molar 4 3.1%
1* lower premolar 3 2.3%
1* upper molar 2 1.6%
1* lower molar 2 1.6%
2" lower molar 2 1.6%
Upper canine 1 0.8%
Total 128 100 .00%

DISCUSSION

Normally, anomalies in dental development are
detected by routine clinical examinations and periapical
and/or panoramic radiographic exams?3. Their diagnosis,
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carried out at the start of the mixed dentition at around
6 years of age, permits the dental surgeon to adopt a
preventive attitude towards the possible esthetic and
functional problems which could in the future exist in
the normal development pattern. Early diagnosis benefits
normal occlusion since permanent tooth eruption can be
planned?'.

Panoramic radiography is very important in the
study of the prevalence of dental anomalies and increases
the possibility of early detection, as it is an examination
that shows all the upper and lower teeth, it is easy to
perform, comfortable for the patient and uses low doses of
radiation?=. These characteristics led to it being chosen for
the evaluation of anomalies in the present research study.

Several authors recommend the performance of
the radiographic exam at school age to enable the planning
of preventive therapy?>’.

The most frequent occurrence of anomalies was
detected in the 7 to 12 age range, a result which is in
agreement with the majority of authors?2. In the present
study, it is possible to attribute this to the fact that the
majority of the sample was in this age group, coinciding with
the age at which the patients seek dental treatment, since
the radiographies were selected from Orthodontic Clinics.

Dental anomalies were found in 13.48% of
the radiographies examined. Out of the grand total of
anomalies, a larger percentage of dental anomalies was
noted in the male gender (62.32%) compared with
females (37.68%), an outcome different from that found
by Watanabe et al.’, who found a greater prevalence of
anomalies in the female gender, and that found by Paula
& Ferrer® and Tallén-Walton et al.?°, who all observed a
greater prevalence of agenesis in the female gender.
Bearing in mind that the samples of the aforementioned
authors were composed of a higher percentage of female
patients and that the sample in the current study has a
similar number of patients of both sexes, it may be stated
that the outcome found here better reflects the distribution
of anomalies by gender. The differences in the populations
studied also have to be taken into consideration as the
authors evaluated patients in Piracicaba, Goiania and the
Spanish hinterland, respectively. Grieco et al.'® and Gomes
et al.’found a greater prevalence of agenesis in the female
gender in samples with a homogeneous distribution
between the genders, however there was no statistically
significant difference in their studies.

The most prevalent anomalies were those of
number (10.94%), with the majority of them (9.18%)
relating to dental agenesis. Similar values were found by
Ciamponi & Frassei'" (9.31%), by Ledesma-Montes et al.?
(8.3%) and by Tallén-Walton et al.?° (9.48%). However,
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Marques et al.’™, Barbosa & Kroll'¢, Paula & Ferrer®, Grieco
et al.’® and Gomes et al.” all found lower prevalence of
agenesis than that of this study: 6%, 4.54%, 2.9%, 6.89%
and 6.3%, respectively. On the other hand, Castilho et al.?
observed 24.37% prevalence for ageneses.

The order of teeth afflicted in relation to dental
agenesis is in agreement with the studies of several
authors?>222 who found the following sequence: upper
and lower second premolars, upper lateral incisor, lower
central incisor, upper first premolar, lower lateral incisor,
upper and lower second molars (third molars were not
included in these samples). It was ascertained that there was
only a difference in respect of the lower lateral incisors, as
no instance of this was found in the present study. Paula &
Ferrer®, Castilho et al.?, Borba et al.”® and Barbosa & Kroll',
who did consider third molars in their evaluations, found
similar data to those in the present study, where lower and
upper third molars demonstrated higher values of agenesis.
It is also in agreement with the studies of Dahlberg?® and his
classification of teeth into stable and variable.

Here, the absence of third molars was only
computed after 12 years of age since it may not be possible
to discern them in radiographies of patients younger than
this, which does not mean that these teeth were not in the
process of formation and would not appear in subsequent
radiographies. This could lead to overestimated values for
agenesis as this was not a longitudinal study. Castilho et
al.? also used a starting age of 12 as a parameter in their
study of agenesis of third molars.

Of the total of ageneses, 51.6% occurred in
the maxilla and 48.4% in the mandible, which showed
similar values for upper and lower teeth afflictions, as also
occurred in the study of Paula & Ferrer?.

Differences in the frequency of agenesis, and in
afflicted teeth in the various studies, may be explained by
the influence of racial variations, socio-economic variations
and geographic location, factors which should not be
overlooked until such time as evidence is found that they
do not impact the congenital absence of teeth?.

The prevalence of supranumerary teeth was
1.76%, which was similar to that of McKibben & Brearley?,
who obtained 1.53% and Lecco Berrocal et al.”’, who
found 1.05% prevalence, and was higher than that of
Tallon-Walton et al.?°, whose study pointed to 0.39% of
supranumerary cases.

These results could be evidence that the human
dentition today has a tendency towards a reduced number
of teeth, rather than the opposite. Modern anthropological
science states that the number of teeth in human beings
shows a tendency to diminish in accordance with the way
we chew today'.

440

As regards size anomalies, microdontia was found in
1.37% of cases, a similar value to that of Ledesma-Montes
et al.”? (1.2%), but lower, however, than that of Carvalho
& Tamburus®, who found 4.83%, Carvalho et al.’®, who
obtained 3.96% and Tallon-Walton et al.?°, who noted 5.5%
in their study. Macrodontia was not observed in this sample.

Dental anomalies of form comprised 0.2%
gemination and 0.2% concrescence, results close to those
in the studies of McKibben & Brearley*; there was also
0.78% taurodontia, data similar to those of Carvalho &
Tamburus®, who found 0.52% and to those of Carvalho et
al.’, who found a prevalence of 1%.

In the present study, numbers related to
supranumerary roots and lacerations were not included.
Taking into consideration that previous studies® 10121420 did
not evaluate the aforementioned anomalies, a comparison
with other studies of prevalence found here, would not
be possible. Accordingly, it was decided not to record
them. These authors did not provide justification for
these exclusions, but it is believed that, as they relate to
the more commonly observed alterations, their evaluation
could have led to an overestimated number of anomalies.
Moreover, they are alterations which do not occasion the
need for treatment, as do those evaluated here.

Other form and structure anomalies were not observed.

NCLUSION

The prevalence values obtained were similar to those
of several studies, but differed from others, demonstrating
the difference between populations in different regions.
Despite this, it should be considered that the anomalies
show a significant relative incidence: the professional must
be alert to its presence for the performance of early diagnosis
and a plan of treatment which benefits patient esthetics and
function. It should also be emphasized that, in the majority
of cases, the radiographic exam is essential to its detection.
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