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Prevalence of dental anomalies and bone alterations
in children’s panoramic radiographies
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ABSTRACT

Objective: To verify the prevalence of dental anomalies in terms of number, position and shape, and the presence of bone alterations,
through analysis of panoramic radiographs. Methods: This study evaluated dental anomalies and bone alterations in children aged
6 to 12 years-old, detected on panoramic radiographies recorded in the radiographic database of the Federal University of Espirito
Santo between 2012 and 2016. Clinical and demographic information were registered. Dental records were retrieved to obtain the
medical history involving syndromes or other diseases that may interfere with the anomalies and alterations. Chi-square and exact
Fischer's statistical tests were performed. Results: There were alterations in 83 out of 301 panoramic radiographs analyzed. There
were 169 anomalies or alterations (mean of 2,04+1,38 anomalies/patient), involving 201 teeth. The most prevalent anomaly was
tooth impaction (26.63%), which affected the canines more frequently, followed by hypodontia (24.26%), more often found in the
second premolar, and both affected mostly females. Hyperdontia and radiolucent lesions showed the same prevalence (18.93%),
the most affected teeth were those of the anterosuperior region and the first mandibular molars, respectively. The least prevalent
anomalies were dilaceration (7.69%), taurodontism (2.37 %) and radiopaque lesions (1.18%). Bone alterations were significantly more
found in mandible and in the posterior region, which confirms the prevalence in the lower molars. Conclusion: Although there was
no statistically significant difference regarding sex, there was a high prevalence of anomalies and alterations in our study population,
which indicates the importance of its diagnosis by means of a panoramic x-ray examination.

Indexing terms: Panoramic radiography. Anodontia. Supernumerary tooth.

RESUMO

Objetivo: Verificar a prevaléncia das anomalias dentdrias de numero, posicao e forma, além da presenca de alteragbes dsseas, por
meio de radiografias panordmicas. Métodos: Levantamento das anomalias dentarias e alteracoes dsseas em criancas de 6 a 12 anos,
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com radiografia panordmica registrada no Banco de Imagens Radiograficas da Universidade Federal do Espirito Santo nos anos de 2012
a 2016. Foram registradas informacdes clinico-demogréficas referentes aos pacientes atendidos. As fichas clinicas foram recuperadas
para obtencdo da histoéria médica de sindromes ou outras doencas que interfiram nas anomalias e alteracées. Foram realizados os
testes estatisticos qui-quadrado ou exato de Fischer. Resultados: Foram encontradas 83 radiografias panordmicas que mostravam
algum tipo de alteragdo em 301 analisadas. Foram descritas 169 anomalias ou alteracdes (média de 2,04+1,38 anomalias/paciente),
envolvendo 201 dentes. A anomalia mais prevalente foi a impactacado (26,63%) que afetou mais os caninos, sequida da hipodontia
(24,26%) que ocorreu mais em sequndos pré-molares, em ambas o sexo feminino foi mais acometido. A hiperdontia e as lesées
radioltcidas tiveram a mesma prevaléncia (18,93%), os dentes mais acometidos foram da regido dntero-superior e 0s primeiros molares
inferiores, respectivamente. As menos prevalentes foram dilaceracdo (7,69%), taurodontia (2,37%) e lesées radiopacas (1,18%). As
anomalias osseas estavam significativamente mais em mandibula e na regido posterior, o que confirma a prevaléncia em molares
inferiores. Conclusdao: Nao houve diferenca estatisticamente significativa em relacdo ao género. Mas houve alta prevaléncia de anomalias e

alteracées na populacdo estudada, o que denota a importancia do diagndstico por meio desse importante exame complementar.

Termos de indexagao: Radiografia panordmica. Anodontia. Dente supranumerario.

INTRODUCTION

Dental anomalies can affect deciduous or
permanent dentition and they may be classified according
to their number (hypodontia and hyperdontia), shape
(taurodontism and dilaceration), position (transposition
and impaction), among others. Bone alterations can also
develop in both dentitions and can be cystic, tumoral
or idiopathic. These alterations, depending on their
characteristics and size, can lead to major disorders in the
quality of life of the family and the child [1,2].

Frequency studies (prevalence and incidence)
are very relevant due to genetic and ethnic variability. In
addition, sample differences (age, sex, region, country)
and diagnostic criteria are factors that indicate the need
for various studies of this type [3-5].

Monitoring the development and eruption of teeth
is very important for the early diagnosis of dental anomalies
and consequently for dental planning of cases. The tests
requested for detection of these alterations include detailed
clinical examination and complementary exams, such as
radiographies. Panoramic radiography is considered the
gold standard for this purpose, because it offers a global
view of the structures of the maxillomandibular complex
in a single take, and besides, it is the most accepted
radiography by children and requires a low radiation dose
when compared to computed tomography and complete
periapical scans [6-8].

To request a panoramic radiography for children
in the age group of 6 to 7 years old is a very valid and
prudent conduct for the diagnosis and treatment plan,
even in mixed dentition, since the examination offers the
opportunity to identify the position of unerupted teeth and
their possible eruption site [9].
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Dental anomalies and lesions of the gnathic bones
in children can alter tooth eruption, lead to abnormal
occlusion and, in some cases, the child’s aesthetics and
social life may be affected in the future. If early detected,
these changes can be surgically or orthodontically treated,
especially with interceptive orthodontics, thus reducing
functional, psychosocial and financial problems [10]. In
addition, panoramic radiography can be used as an initial
complementary exam to check whether the chronology of
tooth eruption is in line with the expected for the child’s
age [11]. Thus, this study aimed to verify the prevalence
of dental anomalies in terms of number, position and
shape, also to the presence of bone alterations, by means
of panoramic radiography analysis from the radiographic
database of the Federal University of Espirito Santo (UFES).

METHODS

This is a retrospective descriptive study in which,
firstly, a survey was carried out considering cases of dental
anomalies and pathological bone alterations in children
aged from 6 to 12 years who underwent at least one
panoramic radiography, necessarily registered in the image
database of the Dental School (extra class project of the
UFES Dental School) from 2012 to 2016. The research was
approved by the ethics committee prior to starting data
collection, under the protocol 1.871.219.

Patients belonging to the age group analyzed
and who had a panoramic radiography taken during the
study period were included. Cases were excluded when
the quality of the radiographic examination was deficient,
when the possibility of a previous extraction could not
be excluded for hypodontia cases, or exams were from
syndromic patients and the alterations or anomalies
involved third molars.



Radiographic analysis

Among the dental anomalies, we considered
number changes (hypodontia or missing teeth, hyperdontia
or supernumerary teeth), changes in position (transposition,
impaction), as well as changes in the shape of the teeth
(taurodotism, dilaceration).

Hypodontia was considered when the permanent
tooth correspondent to the erupted deciduous was
absent; when only the permanent was absent, and clinical
information was used to confirm whether it was true
hypodontia or tooth extraction. Hyperdontia was found in
exams of patients who had an excess number of permanent
teeth, such as in cases of mesiodens. Transposition was
observed when two permanent teeth had switched
positions in the arch. Impaction was considered when
there was an included or semi-included tooth with a
complete root and a physical barrier. Supernumerary teeth
were not considered impacted. Cases in which the floor
of the pulp chamber reached at least half of the root level
were admitted as taurodontism. Roots reaching at least an
inclination angle of 45° were considered as dilacerations.

Among the pathological bone alterations,
radiolucent, radiopaque or mixed cystic images were
considered, and they could be associated or not with the
tooth, as well as tumoral or cemento-osseous images, which
could also be radiolucent, radiopaque or mixed, associated
or not with the tooth. Possible diagnostic hypotheses were
raised for each case, which may include developmental
cysts, inflammatory cysts, bone cysts, odontogenic cysts,
odontogenic tumors or cemento-osseous dysplasia.

Clinical and demographic information was also
collected, such as: sex, age, location of the lesion or
abnormality (maxilla, mandible, involved tooth and side of
the lesion), in addition to the number of affected teeth.

The images were analyzed by two observers in
consensus, in case of doubt a third observer (a professor,
specialist in radiology) was consulted. Every two days,
groups of 30 images were analyzed, thus avoiding the
physical fatigue of the observers during the readings. The
panoramic digital radiographs were analyzed on an LCD
computer screen, at least 15 inches, in the Windows image
viewer software, in a dark room.

For the calibration of observers, a representative
case of each anomaly was selected and displayed in
a situation similar to the environment for analyzing
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radiographic changes. To calibrate the observers, 20% of
the sample was selected at the beginning of the analysis.

The panoramic radiographs were analyzed
according to the protocol applied in the discipline of
Interdisciplinary Clinical Stage | of UFES, in which the
adjacent bones were first observed, looking for changes
in the structures (teeth in ectopic positions, cystic and
tumoral lesions), then the tooth counting was performed
to identify missing and supernumerary teeth. And finally
the analysis of each tooth, in the crown-apex direction,
following the order of the quadrants (upper right, upper
left, lower left, lower right quadrant).

Clinical analysis

In a second phase, the cases were separated into
two categories: unchanged and altered. In cases with
changes detected, the medical files of patients treated at
the different clinics that receive children from the UFES
Dental School were retrieved to complement data. In cases
of doubt about the records, telephone contact was made
with the patient’s family to clarify the situation.

The analysis of the clinical information was
focused on the changes found on the radiograph. It was
observed whether the patient presented alterations in his
medical history that could be compatible with the presence
of genetic syndromes or other diseases that interfere
with the presence of the abnormalities and alterations
found. Furthermore, the physical examination including
the odontogram and the procedures performed were
analyzed in order to observe whether the absences were
true or if there was previous extraction or decompression
treatment in injuries, as well as if there were other signs
and symptoms that could be related to the anomaly or
bone alteration observed.

Statistical analysis

The data collected were tabulated in the Excel
Software (Windows) and the statistical analysis was
performed in the SPSS 20.0 Software. The statistical
analysis was descriptive, using means and proportions. A
correlation of the variables analyzed was also performed
in relation to the presence of dental anomalies and
pathological bone alterations, as well as between each
of the anomalies and alterations separately, using the
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Chi-square or Fischer’s exact test. A p-value <0.05 were
considered significant.

RESULTS

A total of 2958 panoramic radiographs were taken
between the years 2012 and 2016. The exams of children
aged between 6 and 12 years old on the date of the exam
were selected for the study. A total of 301 radiographs
were selected and analyzed — 170 (56.47 %) of them from
male patients and 131 (43.53%) from female.

In 2016, 141 radiographs were identified, while in
2015 there were 52,67 in 2014, 39in 2013 and 2 in 2012.

There was a greater number of panoramic radiographs in
2016. A difference between sex and presence of dental
anomalies/bone alterations was also identified when
comparing the years 2012-2014 with the years 2015-2016,
and in the recent years the presence of boys without
dental anomalies or bone alterations was more frequent
(table 1).

Out of the 301 radiographs analyzed, 86 showed
dental anomalies and bone alterations, both in the primary
and permanent dentition. The access to clinical information
from a secondary source (dental files) was possible in 56
cases. Herein, 3 exams were excluded because the patients
presented an oddly high number of changes, one of them

Radiographic exams from 2012 to 2016 (2958)

Patients selected (322) e

Patients excluded because were out of the age range (2636)

'

Radiographic exams

Date of birth not registered (14)

Radiographic exams not found in the image database (7)

\

—> excluded (21)
. . v
Radiographic exams
analyzed
(301) v
Radiographic exams not found in the
system (1)

Out of the age range (6)

Figure 1. Flowchart illustrating the selection of radiographic exams in the image database.

Table 1. Distribution of radiographs in the years 2012-2014 and 2015-2016 in terms of sex, and the presence or absence of dental anomaly and bone

alteration.
Variabl 2012-2014 2015-2016 or*
ariable -
n (%) n (%) prvelor
Male 53 117
Sex (49.0%) (60.6%) 0.069
Female 55 76
(51.0%) (39.4%)
Total 108 193 301
Presence 40 43
Presence or absence of dental anomaly or bone alteration (37.0%) (22.3%) 0.007
Absence 68 150
(63.0%) (77.7%)
Total 108 193 301

“Fisher’s exact test.
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with a syndrome confirmed by the parents, which ended up
in a total of 83 radiographs with anomalies or alterations.

The mean age of patients with dental anomaly
was 9.4 years, ranging from 6 to 12 years old. The sample
was divided into 39 boys (46.98%) and 44 girls (53.02%).

Thus, dental anomalies or bone alterations
were found in 83 patients, involving 201 teeth, on 301
radiographs. There were 22 patients with hypodontia
(7.3%), 21 patients with hyperdontia (6.9%), no patients
showed transposition, 26 patients with tooth impaction
(8.6%), 2 patients with taurodontism (0.6%), 10 patients
with root dilaceration (3.3%), 25 patients with radiolucent
lesions (8.3%) and 2 patients with radiopaque lesions
(0.6%). It is worth to note that the same patient could
present more than one anomaly or alteration.

Tooth anomalies and bone alterations could be
distributed as follows: 41 cases of hypodontia (24.0%),
32 cases of hyperdontia (19.0%), 13 of root dilaceration
(8.0%), 4 of taurodontism (2.0%), 32 images of radiolucent
lesions (19.0%) and 2 of radiopaque lesions (1.0%), 45 of
tooth impaction (27.0%) and no transposition cases. There
were 169 changes and anomalies in total, with an average
of 2.04 anomalies / changes per patient and standard
deviation of 1.38.

There were also 22 patients with dental agenesis
and a total of 41 affected teeth. The highest prevalence
of agenesis was in the second premolars (23 out of 41,
56.10%). Eight lateral incisors were affected (19.51%),
with the left upper lateral incisor being more affected
with 5 teeth. Eight central incisors (19.51%) were absent,
affecting only the mandible, and there was an absence
of the first and second lower molars in one case each
(2.44%). There was a prevalence in girls (59.09%) for
this tooth anomaly. There was no variation regarding the
side, with 20 cases (48.78%) on the right side and 21
(51.22%) on the left side. In the maxilla, 18 cases (43.90%)
were identified and 23 (56.10%) in the mandible. In the
upper right quadrant, there were 8 (19.51%) agenesis, 10
(24.39%) in the upper left, 11 (26.83%) in the lower left,
and 12 (29.27%) in the lower right.

The study demonstrated hyperdontia in 21 patients
and 32 supernumerary teeth. The highest prevalence was
in the anterior maxilla (14 out of 32, 43.80%), being 6
cases between central and lateral incisors, 6 cases between
lateral incisors and canine and in 2 cases they were located
in the apical region of central incisors. There were 12
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cases of mesiodens (12 out of 32, 37.50%) of varying
sizes and shapes. In the anterior mandible there were 4
cases of supernumeraries (4 out of 32, 12.50%). Finally,
there was 1 supernumerary in the right posterior region
(between premolar and molar) and only one was found in
the primary dentition. These cases were more prevalent in
boys (57.14%).

There was a variation related to the side in
hyperdontia, with 15 cases in the midline (46.88%), 9 in
the right side (28.12%) and 8 in the left side (25%). Most
cases occurred in the maxilla, with 27 cases (84.37 %), while
in the mandible there were only 5 (15.63%). Regarding the
quadrants, there were 6 cases in the upper right quadrant
(18.75%), 6 in the upper left (18.75%), 3 in the lower
right (9.37%), 2 in the lower left (6.25%), and 15 in the
midline (46.88%).

In 26 patients there was a total of 45 impacted
teeth, with an average of 1.73 teeth per child. The highest
prevalence of impaction was in the upper canines (19,
42.22%). There were 7 upper central incisors affected
(15.55%), 5 lower canines (11.11%) and 4 upper
lateral incisors (8.89%). It was observed that the second
premolars were affected 3 times, as well as the first and
second molars (6.67%). The first lower left premolar was
affected once (2.22%). There was a prevalence in girls
(57.70%) and no significant variation regarding the side.
Also, the maxilla was more affected, counting with 32
cases (71.11%). Concerning the quadrants, the difference
was irrelevant, with a higher number of cases in the upper
right quadrant (40%).

Only 2 patients presented taurodontism, with 4
teeth showing this pulp chamber alteration. The lower
permanent second molars represented (50%) of the
sample, with severe taurodontism. The lower deciduous
first molars represent the other half and showed moderate
alteration. Only girls were affected, and the right side was
affected in the same way as the left side. The mandible
was affected in all cases, with no cases being observed in
the maxilla.

Ten patients showed root dilaceration with 13
teeth presenting the anomaly. The first molars were the
most affected (6, 46.15%). The upper incisors (both central
and right lateral incisor) were affected once each (23.1%)),
the upper and lower left canines were also affected
once (15.4%). Dilaceration also occurred in the upper
right second premolar and the lower left first premolar.
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Regarding sex distribution, half of the sample were boys
and the other half girls. In the comparison between the
sides, the right side presented 6 cases (46.15%) and the
left side 7 (53.85%), with no significant difference. The
maxilla had more cases than the mandible, 9 (69.23%) and
4 (30.77%) respectively. In the upper right quadrant, there
were 4 cases (30.77%), 5 in the upper left (38.46%), 2 in
the lower left (15.38%) and 2 in the lower right (15.38%).

In terms of radiolucent lesions, 25 patients
presented this type of lesion. Thirty-two images of
radiolucent lesions involving 64 teeth were observed.
The first lower molars (17 out of 64, 26.56%) were the
most affected by this type of bone alteration, followed
by the lower central incisors (8, 12.5%), the lower lateral
incisors (7, 10.94%), and the lower canines (6, 9.39%).
The lower second premolars had the same number of
cases of lower deciduous second molars (5, 7.81%). The
lower first premolars were affected in 4 cases (6.25%). The

amount of cases was the same in the upper central incisors
and upper left canines (3, 4.69%). Also, the upper lateral
incisors, lower second molars and other teeth registered
the same number of cases (2, 3.12%). Besides it, a higher
prevalence was found in girls (56%).

There was no considerable difference between
the sides, with the right side showing 31 cases (48.44%).
The maxilla was less affected with only 10 cases (15.62 %),
while the mandible had 54 cases (84.38%). As for the
quadrants, the lower right showed the highest prevalence,
with 29 cases (45.32%). Twelve hypotheses of periapical
inflammatory lesions were raised in permanent teeth and 5
in deciduous teeth, as well as 5 hypotheses of dentigerous
cyst, with 2 of them confirmed by histopathological reports,
and 4 teeth associated with pericoronal follicles. The cases
of calcifying odontogenic cyst and unicystic ameloblastoma
were confirmed by histopathological report as well. In two
patients, there was duplicity of diagnostic hypothesis,

Table 2. Distribution of dental anomalies and bone alterations in relation to sex, side, arch and region.

Dental anomaly

Bone alteration

Variable Yes No o Yes No p-valor”
n (%) n (%) prvelor n (%) n (%)
Sex Male 31 6 1.00 9 28 0.62
(44.3%) (46.1%) (39.1%) (46.7%)
Female 39 7 14 32
(55.7%) (53.9%) (60.9%) (53.3%)
Side Right 14 2 0.85 3 13 0.61
(20%) (15.4%) (13%) (21.7%)
Left 17 4 7 14
(24.3%) (30.8%) (30.5%) (23.3%)
Bilateral 39 7 13 33
(55.7%) (53.8%) (56.5%) (55%)
Variable Dental anomaly Bone alteration
Jaw bone Yes No p-valor® Yes No p-valor*
n (%) n (%) n (%) n (%)
Maxilla 38 0 3 35
(54.3%) (13%) (58.3%)
Mandible 19 13 17 15
a <0.0001
(27,1%) (100%) (74%) (25%)
Both 13 0 3 10
(18.6%) (13%) (16.7%)
Region Anterior 35 3 A 5 33 0.01
(50%) (23.1%) (21.7%) (55%)
Both 15 0 5 10
(21.4%) (21.7%) (16.7%)
Posterior 20 10 13 17
(28.6%) (76.9%) (56.6%) (28.3%)

Note: a — it was not possible to calculate due to the small number of cases in each category. “Chi-square or Fisher’s exact test.
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Table 3. Distribution of each dental anomaly/bone alteration found in relation to the variables sex, side, arch and region.

Variable Hypodontia Supernumerary tooth Tooth impaction
No Yes p No Yes 9 No Yes 9
n (%) n (%) n (%) n (%) n (%) n (%)
Sex Male 28 9 25 12 0.21 26 11
(45.9) (40.9) (40.3) (57.1) (45.6) (42.3)
0.80 0.81
Feminino 33 13 37 9 31 15
(54.1) (59.1) (59.7) (42.9) (54.4) (57.7)
Right 12 4 14 2 0.21 1 5
Side (19.7) (18.2) (22.6) (9.5) (19.3) (19.2)
Left 16 5 17 4 15 6
0.91 0.94
(26.2) (22.7) (27.4) (19) (26.3) (23.1)
Bilateral 33 13 31 15 31 15
(54.1) (59.1) (50) (71.5) (54.4) (57.7)
Jaw bone Maxilla 30 8(36.4) 21 17 0.001 24 14
(49.2) (33.9) (81) (42.1) (53.8)
Mandible 25 7 0.05 30 2 26 6 012
41) (31.8) (48.4) (9.5) (45.6) (23.1)
Both 6 7 11 2 7 6
(9.8) (31.8) (17.7) (9.5) (12.3) (23.1)
Region Anterior 31 7 21 17 a 26 12
(50.8) (31.8) (33.9) 81) (45.6) (46.1)
Both 10 5 11 4 5 10
(16.4) @22.7) 030 (17.7) (19) 8.8) (38.5) 0.001
Posterior 20 10 30 0 26 4
(32.8) (45.5) (48.4) (45.6) (15.4)
Variable Taurodontism Root Dilaceration Radilucent Lesion
No Yes p No Yes 0 No Yes 0
n (%) n (%) n (%) n (%) n (%) n (%)
Male 37 0 32 5 26 11
Sex (45.7) 0.50 (43.8) (50) (44.8) (44)
0.74 1.00
Female 44 2 41 5 32 14
(54.3) (100) (56.2) (50) (55.2) (56)
Right 16 0 15 1 12 4
Side (19.7) (20.6) (10) (20.7) (16)
Left 21 0 16 5 15 6
(26) 0.43 (21.9) (50) 0.15 (25.9) (24) 0.83
Bilateral 44 2 42 4 31 15
(54.3) (100) (57.5) (40) (53.4) (60)
Variable Taurodontism Root Dilaceration Radilucent Lesion
No Yes No Yes No Yes
Jaw bone o p p
n (%) n (%) n (%) n (%) n (%) n (%)
Maxilla 38 0 34 4 33 5
(46.9) (46.6) (40) (56.9) (20)
Mandible 31 1 30 2 15 17
(38.3) (50) 0.27 @1.1) (20) 0.06 (25.9) (68) 0.001
Both 12 1 9 4 10 3
(14.8) (50) (12.3) (40) (17.2) (12)
Region Anterior 38 0 0.33 38 0 33 5 0.007
(46.9) (52.1) (56.9) (20)
Both 14 1 10 5 9 6
(17.3) (50) (13.7) (50) = (15.5) (24)
Posterior 29 1 25 5 16 14
(35.8) (50) (34.2) (50) (27.6) (56)

Note: a — it was not possible to calculate due to the small number of cases in each category. “Chi-square or Fisher’s exact test.
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one lesion with a report suggestive of an odontogenic
cyst or cicatricial lesion and the other suggestive of an
adenomatoid odontogenic tumor or dentigerous cyst.

The distribution of patients with radiolucent lesions
according to age occurred as follows: in the 6 and 7-year-
old patients there were 2 radiolucent lesions for each age
group, in the 8-year-old patients there were 4 lesions, in
the 9 and 11-year-old groups, 3 lesions in each group.
Whilst in 10-year-old patients, there were 11 radiolucent
lesions, the highest prevalence found.

Radiopaque lesions occurred in 2 patients and 2
teeth. One case involved the lower left first molar and the
other case involved the lower left canine. The right side was
affected once, as well as the left side. The maxilla was not
affected, being the mandible the only one affected. The
lower left quadrant had 1 case and the lower right 1 case.
The diagnostic hypotheses for radiopaque lesions were
constructed in the same way as for radiolucent lesions,
in both cases the most likely hypothesis was idiopathic
osteosclerosis.

Correlation between variables

There was a positive correlation between the
presence of bone alterations in the mandible (p <0.0001)
and in the posterior region (p = 0.01) (table 2). Regarding
dental anomalies, when analyzed one at a time, a positive
correlation was observed between hypodontia and
the occurrence in isolated arches, which means that it
hardly occurs in both arches concurrently (p = 0.05). The
supernumerary teeth occurred significantly more often
in the maxilla (p = 0.001) (table 3). It was observed that
the tooth impaction was significantly more present in
the anterior region (p = 0.001). As for bone alterations,
radiolucent lesions were significantly more frequent in the
mandible (p = 0.001) and in the posterior region (p = 0.007)
(table 3).

DISCUSSION

There was a significant increase in the number
of panoramic radiographs in the years 2015 and 2016,
characterizing 64.12% of the sample of the entire study.
This profile has changed probably due to a research
project that raised the request for panoramic radiographs
mainly for boys aged 8-9 years, who were the focus of the
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research carried out at the institution in this period, besides
to a new protocol adopted at the dental clinic. It is worth
to mention that there was also an increase in requests
for radiographs in general after 2014, period in which a
radiology technician has been hired and one of the main
duties was to perform panoramic radiographs.

Panoramic radiographs are usually requested for
children only when a dental abnormality or bone alteration
is suspected, which would lead to an increased prevalence
of lesions. When it started to be requested by routine,
there was a significant decrease in the prevalence of
injuries, when compared to previous years (2012-2014).
Panoramic radiography for this age group can be ordered
to check the eruption chronology and supervise the space,
to minimize or avoid orthodontic treatment. This exam is
also important to observe the early loss of deciduous teeth,
diastemas (caused by mesiodens) and canine impaction,
which were anomalies detected in this study [7].

The results indeed demonstrate a high prevalence
of dental anomalies and bone alterations in children treated
at the UFES Dental School (27.6%), a finding corroborated
with other studies [1,12,13].

Hypodontia was found in 22 out of 301 (7.3%)
radiographs analyzed, which is higher than the prevalence
found by some authors [14-16], but very similar to the
findings of other authors [3,11,17]. This dental abnormality
rarely affected both jaws concurrently (p = 0.05) and often
presented bilaterally in the same arch, even though there
were no statistically significant results. Furthermore, the
most affected teeth were the second premolars followed
by the lateral incisors, results that corroborate with
Fekonja [11].

In the first genetic study addressing familial
hypodontia, the author identified a defective molecule in
the formation of second premolars, which are the teeth
most affected according to the literature and our study. The
mutation in the MSX1 gene was related to dental agenesis
that occurred in several members of the family studied [18].
Other authors also found few cases of hypodontia in both
arches, with a higher prevalence in female patients, data
similar to our findings. They also found a greater number
of hypodontia in the maxilla [17].

For hyperdontia, there was a prevalence of 6.9%
(21 out of 301), a number higher than that found in
the literature [1,11,13-17,19-21]. The high prevalence
of hyperdontia may be due to the fact that panoramic



radiography is often requested to observe the tissues
adjacent to the teeth in the surgical planning of extraction
of supernumeraries. The extraction of these elements is
important because it prevents prolonged tooth retention
and possible alterations in occlusion. Such treatment
is offered free of charge to the population by Oral and
Maxillofacial Surgery and Interdisciplinarity in  Child
Patients at UFES, and the demand for this type of surgery
is relatively high, justifying the high prevalence found.

The most prevalent supernumerary teeth found
were mesiodens, the same result described by some authors
[13,19,21], though other studies have found a higher
prevalence among premolars [1, 20]. Supernumerary teeth
are more common in male patients, same as observed
in our study [11,16,19, 21]. There were significantly also
more supernumerary teeth in the maxilla, which is also
stated in the literature [13-15,19,21].

Regarding number of anomalies (hypodontia and
hyperdontia), an Indian group29 found a higher prevalence
of hyperdontia, specifically mesiodens. What differs from
the result from our study, probably due to the large age
group used in the Indian study (10-70 years). On the other
hand, Gupta et al. [22], also from India, found a higher
prevalence of hypodontia, the same found in our study,
even though it differs from our findings concerning the
most affected tooth, since they show a higher prevalence
in the upper lateral incisors.

The total number of impacted teeth among the 26
affected patients was 45, with a mean of 1.73 per child.
This average was higher than that found in the literature
[23]. The prevalence of tooth impaction in the current
study was 8.6% (26 out of 301) being the highest among
the anomalies analyzed, a result similar to that found by
other authors [16] (13.7%), but in disagreement with
other studies [1,3] that found proportions of 21.4% and
31.52%. This dental anomaly affected more girls than
boys, which corroborates with the literature [11,16, 23].

Tooth impaction was the anomaly more significantly
found in the anterior region, i.e. little found in the posterior
region or in both regions. This reaffirms that the teeth
most affected by impaction were the upper canines, upper
central incisors and lower canines, all considered anterior
teeth. Some studies reported that the teeth most affected
were canines [1,23], as in the present study.

Girondi et al. [3] analyzed 533 panoramic
radiographs of patients aged 12 to 25 years, an age group in

Alterations in panoramic radiographies in children

which itis already possible to predict or diagnose impaction
or eruption of third molars. In agreement with the current
literature, the authors found that lower and upper third
molars are more affected by impaction. Nevertheless, in
the age group of our study, it is not possible to determine
third molars impaction, since at 12 years of age these teeth
are expected to be close to Nolla stage 4 for boys and close
to or Nolla stage 5 for girls. In other words, 2/3 of the
complete crown for boys and almost complete crown for
girls [24].

Researchersshow alow prevalence of transposition,
usually found in the maxilla, between the lateral incisors
and canine [1,3,16]. The first study which assembled a
large sample of mandibular transposition, described an
association between dental agenesis and microdontia of
the affected teeth, which generates great repercussion
in the dental arch, but still considered transposition a
rare alteration, both in the maxilla and in the mandible
[25]. Hence, the absence of cases in the present study is
supported by the literature.

Taurodontism was the dental anomaly of lower
prevalence, about 0.6%, as well as the results of other
Brazilian studies [3,12,16], an Arab [13] and a Slovenian
[11] study. The small number of cases of this anomaly in
our study might be explained by its greater frequency in
other populations, such as Eskimos, and those born in
Central America and Australia [3].

A study carried out in the extreme north of
Brazil showed a 27.2% prevalence of taurodontism,
which is much higher than our findings and those from
the literature. Taurodontism has as one of the possible
causes the invagination of the Hertwig's epithelial root
sheath, which is specified by a genetic determination, thus
can differ according to the country region [4]. Another
explanation is that the criteria used by the authors were
not very strict for the determination of this dental anomaly.

The prevalence of root dilaceration found was
3.3%, which is corroborated by the literature [4,5,12,16].
The diagnosis of this anomaly is essential, because
depending on the degree of the root dilaceration it can
generate complications for orthodontic treatment and
difficulty in extraction and endodontics treatment of the
affected teeth, which leads to the need for accurate ortho-
surgical planning.

A higher prevalence of root dilaceration in first
molars was found, which is in agreement with that found
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by Menini et al. [12], besides, there were more cases in the
upper arch similar to results published by Shokri et al. [5].

One study analyzed medical files of 57 patients
aged up to 16 years who had a final diagnosis of benign
cystic lesions. They found a very similar prevalence to
our data, regarding the presence of bone alterations
(dentigerous cyst, periapical lesion or granuloma and
calcifying odontogenic cystic) and the mandible as the
most affected bone [2].

Another study also found results similar to our
data regarding radiolucent bone alterations (33 images
compatible with radiolucent cysts, mostly inflammatory),
though the maxilla was the most affected, and more
prevalent in the upper canines, different from our findings
[19]. In a study carried out in Minas Gerais — Brazil [26],
using panoramic radiographs of children, the authors
observed that 22.68% of the sample presented periapical
lesions, a prevalence much higher than that from our study
(5.64%).

The greater occurrence of radiolucent bone
alterations in children aged around 10 years was also
ratified by Tkaczuk et al. [2]. It is believed that at this
age, the eruption or impaction of most permanent teeth
has already occurred, and besides it is an age of better
acceptance of dental treatments, mainly the orthodontic
ones. This fact consequently makes it possible to perform
the panoramic examination and diagnose the bone lesions.

The radiolucent bone alterations were significantly
more observed in the mandible and in the posterior region,
which confirms the greater involvement of the lower first
molars. As it is the first permanent tooth to erupt, it is
commonly exposed to caries factors for a longer time and
because it is still considered as a deciduous tooth by family
members, it is the tooth more susceptible to developing
caries with pulp involvement and later lesions or periapical
granulomas. Interestingly, these changes in the region of
the first molar were precisely the most prevalent in this
study [19,27].

Shokri et al. [5] published that dental anomalies
and bone alterations were found in 29% of the studied
population, corroborating with our results of 27.57%. The
same does not occur regarding location, since the current
study found a higher prevalence in the mandible 52.23%,
while Shokri et al. [5] found 54.42% in the maxilla. This
distinction possibly happened because the author did not
study the prevalence of bone injuries. Comparing the results
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of the present study with the results of the aforementioned
study, it is observed that in hypodontia we found 24.26%
vs 15.88% from them; in hyperdontia 18.93% vs 6.76%; in
transposition 0% vs 0.68%; in tooth dilaceration 7.69% vs
21.11%; taurodontism 2.36% vs 9.29%; dental impaction
26.62% vs 44.76%. The observed prevalence differences
can be justified by the heterogeneities of the sample, age
and ethnicity, since this is an Iranian study.

Bekiroglu et al. [28] found more expressive results,
because 43.28% of the sample aged 4 to 12 years old
had dental anomalies and bone alterations, since they
consider tooth absence as a pathology. The results of the
study corroborate those of our study, as they found a
considerable number of children affected by hyperdontia
4.35%, impacted teeth 1.52% and radiolucent lesions
1.52% (mainly of inflammatory origin).

Diagnosing these bone alterations and dental
anomalies at an early stage can lead to a better prognosis
for the patient, avoiding the complications that occur
as a result of these development issues. Therefore, it is
understood the value of inserting the request for panoramic
radiography as a protocol for the care of pediatric dentists
and clinicians (from the private and public services) for
individuals aged 7-8 years [29].

CONCLUSION

A positive correlation was observed between the
presence of radiolucent lesions in the mandible in the
posterior region and most were of inflammatory origin.
The supernumerary teeth were more present in the maxilla,
while a correlation of tooth impaction with the anterior
region was observed, probably due to the impossibility of
evaluating third molar impaction in the studied age group.
There was no statistically significant difference in the study
regarding gender. Nevertheless, there was a high prevalence
of dental anomalies and bone alterations (27.6%) in our
study population, which denotes the importance of early
diagnosis of these injuries.

It is concluded that the association of clinical data
with panoramic radiography was of substantial importance
to determine the final diagnosis, especially in cases of
hypodontia, hyperdontia and bone alterations. The search
forthis correct and early diagnosis leads to the establishment
of adequate interdisciplinary treatment, which can reduce
or even eliminate the further complications of dental
anomalies and bone alterations.
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