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Objectives: This study aims to determine the prevalence of tooth agenesis and supernumer-

ary teeth and characterize both anomalies in a Portuguese pediatric population.

Methods: Clinical records of patients attending Pediatric Dentistry appointments in the Facul-

ty of Dental Medicine of the University of Porto were consulted. Appointments from Septem-

ber 2020 to December 2021 were analyzed. For each patient, sex and age were recorded, along 

with any relevant data in their clinical history. Statistical analysis of the results was conduct-

ed using chi-square tests with a significance level of 0.05. The sample included 144 patients.

Results: This study found a prevalence for tooth agenesis of 20.83% (11.81% excluding the 

third molars) and a prevalence for supernumerary teeth of 1.39%. The prevalence of agene-

sis was 26.1% for males and 16% for females. No association was established in this regard 

(p>0.05). The most affected teeth were the third molars, followed by the second premolars. 

The mandible had 52.63% of agenesis cases, but no association was found (p>0.05). Two 

cases of supernumerary teeth were found, both in male patients and in the second quadrant. 

No differences were inferred regarding sex (p>0.05).

Conclusions: The results of this study contributed to the existing data regarding the preva-

lence of dental anomalies of number within a Portuguese population. (Rev Port Estomatol 

Med Dent Cir Maxilofac. 2023;64(3):99-104)
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Avaliação radiográfica da prevalência das anomalias dentárias  
de número
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Objetivos: Este estudo pretende determinar a prevalência da agenesia dentária e de dentes 

supranumerários e caracterizar as duas anomalias numa população pediátrica portuguesa.

Métodos: Os registos clínicos dos pacientes pediátricos consultados na Faculdade de Medi-

cina Dentária da Universidade do Porto foram consultados. Foram analisadas consultas 

desde setembro de 2020 até dezembro de 2021. O sexo e a idade de cada paciente foram 

registados, assim como quaisquer dados relevantes constantes na história clínica. Foi rea-

lizada a análise estatística dos resultados com recurso a testes do Qui-Quadrado, com um 

nível de significância de 0,05. Foram incluídos 144 pacientes na amostra.

Resultados: Este estudo encontrou uma prevalência de agenesias dentárias de 20,83% (11,81% 

excluindo os terceiros molares) e uma prevalência de dentes supranumerários de 1,39%. A 

prevalência de agenesias foi 26.1% no sexo masculino e 16% no feminino. Nenhuma asso-

ciação foi estabelecida a este respeito (p>0,05). Os dentes mais afetados foram os terceiros 

molares, seguido dos segundos pré-molares. 52.63% das agenesias encontravam-se na man-

díbula, mas nenhuma associação foi encontrada (p>0,05). Foram encontrados dois casos de 

dentes supranumerários, ambos no sexo masculino e no segundo quadrante. Não foram 

encontradas diferenças quanto ao sexo. (p>0,05).

Conclusões: Os resultados deste estudo contribuíram para os dados existentes quanto à 

prevalência das anomalias dentárias de número na população portuguesa. (Rev Port Esto-

matol Med Dent Cir Maxilofac. 2023;64(3):99-104)
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Introduction

Dental anomalies of number can be defined as a change to 
the normal number of teeth present in the oral cavity. There 
are several clinical forms, such as anodontia (the complete 
absence of teeth), oligodontia (agenesis of six or more teeth, 
excluding the third molars), hypodontia (agenesis of up to six 
teeth, excluding the third molars), and hyperdontia (any case 
presenting supernumerary teeth).1,2

Hypodontia is the most common anomaly of number and 
the most frequent dentofacial anomaly. There are no differ-
ences regarding the prevalence of primary tooth agenesis ac-
cording to sex, but evidence suggests that permanent tooth 
agenesis is more common among females.1,2

While the prevalence of hypodontia sits somewhere be-
tween 1.6% and 36.5% for permanent teeth (deciduous tooth 
agenesis is considered much rarer, at under 1%),1,2 the preva-
lence of hyperdontia seems to be around 0.04% to 3%. Super-
numerary teeth are more common among males.3-5 They can 
be classified according to the region of the oral cavity in which 
they are found: mesiodens (in between the maxillary central 
incisors), paramolars (buccally or lingually to a molar), and 
distomolars (distally to the third molar).6-8

Hyperdontia is often associated with tooth impaction, ro-
tation of teeth adjacent to the supernumerary tooth, periapical 
resorption (due to the development of a dentigerous cyst 
alongside the supernumerary tooth), and, in the case of the 
mesiodens, midline diastema. Hyperdontia has also been as-

sociated with several genetic entities and syndromes, such as 
cleidocranial dysplasia, familial adenomatous polyposis, and 
oculofaciocardiodental syndrome.3-5,8 Likewise, hypodontia 
has been associated with some craniofacial syndromes, in-
cluding cleft lip, cleft palate, and Down’s syndrome. It can also 
be found without any associated genetic syndrome. Hypodon-
tia is often accompanied by other dental anomalies, such as 
microdontia, delayed tooth development, and ectopic eruption 
of permanent teeth.2

Recently, some authors have studied the possibility of a 
link between tooth agenesis and some cancers.9-11 Genes con-
nected with odontogenesis (and its failure) have been linked 
with some malignant tumors, namely: AXIN2, ATF1, DUSP10, 
CASC8 (all associated with colorectal cancer), and PAX9 (asso-
ciated with malignant tumors of the esophagus and the ova-
ries).9,10 Despite the consensus that the evidence currently 
available for this association is limited, clinicians are advised 
to consider tooth agenesis as a potential early risk indicator 
for cancer, especially in cases where several teeth are congen-
itally absent. Still, dentists should be careful in choosing 
whether to communicate this information to their patients, 
opting to inform the patient only in the context of a multidis-
ciplinary treatment plan involving an oncological medical 
professional or team.9,11

While diagnosing a case of tooth agenesis, one should be 
mindful of the chronology of eruption for both dentitions (de-
ciduous and permanent). The last deciduous teeth to complete 
development are the upper canines, as their roots reach the 
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final point of development around the age of 3,25 years old.12 
Therefore, between the ages of 4 and 6 (when the primary 
teeth begin to exfoliate), the absence of a deciduous tooth in-
dicates either its agenesis or its early extraction. At 4 years old, 
one could also expect to find radiographic signs of hard tissue 
formation for every permanent tooth, except for the third mo-
lars, as their hard tissue only begins forming between 7 and 9 
years old (in the maxillary arch) or between 8 and 10 years old 
(in the mandibular arch).13

This study aimed to determine the prevalence of tooth 
agenesis and supernumerary teeth, and to characterize both 
anomalies, in a population of Portuguese pediatric patients 
attending the pedagogic clinic of the Faculty of Dental Med-
icine of the University of Porto (FMDUP). It focused on the 
association between sex and each of these dental anoma-
lies, as well as the association between tooth agenesis and 
dental arch. The following null hypotheses were defined: 
“The variable ‘Diagnosis of Tooth Agenesis’ is independent 
of the variable ‘Sex;’” “The variable ‘Diagnosis of Supernu-
merary Teeth’ is independent of the variable ‘Sex;’” “Tooth 
agenesis occurs in equal proportions in the maxillary and 
mandibular arches.”

Material and methods

Clinical records of patients attending Pediatric Dentistry ap-
pointments at FMDUP’s pedagogic clinic, between September 
2020 and December 2021, on specific Curricular Units of FM-
DUP’s Integrated Master’s Degree in Dental Medicine (“Ortho-
dontics, Pediatric Dentistry and Preventive Dental Medicine 
II,” “Orthodontics, Pediatric Dentistry and Preventive and 
Community Dental Medicine,” “Orthodontics and Pediatric 
Dentistry,” and “Integrated Clinical Practice”) were consulted. 
All records belonging to pediatric patients (until a maximum 
age of 17 years, inclusively, at the time of their appointments) 
were registered in a spreadsheet anonymously tracking rele-
vant patient data.

Ideally, the diagnosis of dental anomalies of number in 
primary dentition should be established until 4 years old. How-
ever, obtaining good-quality radiographs before that age can 
be challenging. Therefore, this investigation followed the rec-
ommendation of Carvalho S, et al.,14 by using this as the cut-off 
age for this study’s sample.

The inclusion criteria applied were: clinical records, in-
cluding an orthopantomography dated from January 2010 to 
December 2021 of patients aged between 4 and 17 years old, 
inclusively. In turn, the exclusion criteria were: poor radio-
graphic exam quality and diagnosis of any genetic syn-
dromes. Each participant’s most recent orthopantomography 
was then observed carefully by the first author (GC) to iden-
tify whether the patient possessed a dental anomaly of num-
ber, considering any relevant information in their clinical 
record that could impact the total number of teeth in the oral 
cavity. No calibration of the observations was made based on 
a statistical test.

Because all participants were at least 4 years old, all cases 
of missing permanent teeth (up to the second molars, regard-
less of eruption stage) were classified as tooth agenesis. Re-

garding third molars, 10 years of age was used as the cut-off 
point at which a missing third molar was classified as a case 
of agenesis.

Statistical analysis of the results was conducted using 
IBM® SPSS Statistics (version 28). Descriptive analysis was 
performed to characterize the sample regarding sex and age. 
The prevalence of tooth agenesis (including and excluding 
the third molars), the relative frequency of each absent 
tooth, their distribution in the maxillary or mandibular 
arches, and the prevalence of supernumerary teeth were all 
calculated as well. The chi-square test of independence and 
the chi-square goodness of fit test were used for statistical 
analysis, with a significance level of 0.05, to investigate, re-
spectively, the association between dental anomalies of 
number (tooth agenesis or supernumerary teeth) and sex 
and the association between dental anomalies of number 
and dental arch.

A total of 188 clinical records were consulted. Forty-four 
were excluded, mostly due to the lack of an orthopantomog-
raphy. The size of the sample for this study was 144.

A literature search was conducted to compare the results 
of this study with those reported by other authors.

Results

In this study, 52.08% of the participants were female, and 
47.92% were male. The mean age was 10.83 years, with a 
standard deviation of 3.479. No dental anomalies of number 
were identified in the deciduous dentition; therefore, all the 
values below apply only to the permanent dentition.

This study obtained a prevalence for tooth agenesis of 
20.83%. When excluding the third molars, this value becomes 
lower, at 11.81%. The most common agenesis corresponded to 
the maxillary right third molar (tooth 18, absent in 11 patients), 
followed by tooth 38 (absent in eight patients), and then tooth 
35 (absent in seven patients). Figure 1 shows the frequency of 
the variable “Number of missing teeth per patient.”

Figure 1. Number of missing teeth per patient with 
tooth agenesis.
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It is noteworthy that 60% (18 out of 30) of the participants 
diagnosed with tooth agenesis in this investigation were male, 
and males presented a higher prevalence of these anomalies 
(around 26.1%) than females (16%). No evidence was found 
indicating that tooth agenesis and sex were not independent 
(p=0.136). 

Regarding the dental arch, 52.63% of all cases of tooth 
agenesis were located on the mandible. When excluding the 
third molars, this percentage raised to 57.45%. Given that the 
expected proportions for tooth agenesis in both arches (if the 
null hypothesis is accepted) would be 50%, no differences were 
found for this variable, either including (p=0.646) or excluding 
the third molars (p=0.307).

Two participants presented supernumerary teeth, resulting 
in a prevalence of 1.39%. Both cases occurred in the permanent 

dentition and were found in the same oral cavity region, be-
tween the maxillary left lateral incisor and the maxillary left 
canine. The patients were 7 and 15 years old at the time of their 
respective radiographs. Neither patient was missing any teeth, 
and both were male.

Even though this study only found supernumerary teeth 
in males, no evidence indicated that hyperdontia and sex were 
not independent (p=0.228). Because of the low number of cas-
es and the location of both supernumerary teeth in the supe-
rior arch, their distribution by dental arch resulted in a con-
stant variable that could not be analyzed by the chi-square 
goodness of fit test.

Table 1 presents the results of the literature search per-
formed for comparison with the results of the present 
study.14-23

Table 1. Results found in some of the most recent studies regarding the prevalence of tooth agenesis, hyperdontia, or both.

Study Prevalence of 
Tooth Agenesis

Prevalence of 
Supernumerary 
Teeth

P-value for 
tooth agenesis 
(association 
with sex)

P-value for 
supernumerary 
teeth  
(association 
with sex)

Most common 
missing teeth

Most common 
supernumerary 
tooth

Country

Bilge NH et 
al.15 – 2018 

5.50% 1.16% – – – – Turkey

Jain A et 
al.16 – 2021 

4.7%
– 4.9% in 
males
– 4.4% in 
females

1.125%
– 1.2% in 
males
– 1.05% in 
females

0.45 (not 
significant)

0.65 (not 
significant)

Maxillary 
lateral incisors

– India

Eshgian N 
et al.17

– 2021 

2.09% 16.89% – – Left maxillary 
second 
premolar

Right 
mandibular 
first premolar

USA

Sella Tunis 
T et al.18

– 2021 

9.3%
– 9.8% in 
males
– 8.9% in 
females

0.9%
– 1.3% in 
males
– 0.4% in 
females

0.41 (not 
significant)

0.001 
(significant)

– – Israel

Carvalho S 
et al.14

– 2011 

12.23%
– 7:10 M/F ratio

0.72% (for both 
primary and 
permanent 
dentition)
– 0:1 M/F ratio

>0.05 (not 
significant)

– Left 
mandibular 
third molar

Lateral 
incisors

Portugal

Coelho A et 
al.19 – 2011 

– 2.8%
– 50% in males
– 50% in 
females

– 0.964 (not 
significant)

– Mesiodens Portugal

Pinto JC20 
– 2021 

7.45% 1.96% 0.579 (not 
significant)

0.243 (not 
significant)

Mandibular 
second 
premolars

Mesiodens Portugal

Eusébio 
SIS21 – 2020 

52%
– 59.6% in 
males
– 40.4% in 
females

– 0.016 
(significant)

– Third molars – Portugal

Coimbra 
FSBG22 
– 2016 

– 5% – – – Mesiodens Portugal

Borges AN23 
– 2017 

– 0.55%
– 1:1 M/F ratio

– – – Mesiodens and 
parapremolars

Portugal
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Discussion

As previously mentioned, tooth agenesis has a reported prev-
alence of 1.6% to 36.5%.1,2 In recent years, most investigations 
have found a similar value.14-23 The values found in this in-
vestigation are within the generally accepted ranges for the 
prevalence of this anomaly.

One participant in this study had 13 missing teeth. The 
clinical record for this patient showed that genetic studies 
were being carried out, but no diagnosis was confirmed at the 
time. Given the association between dental anomalies of num-
ber and several genetic entities, it is good practice to investi-
gate the presence of genetic syndromes in cases of oligodon-
tia.2-5,8 If no genetic syndrome is diagnosed, it might also be 
beneficial to communicate the findings to an oncologist, con-
sidering the possibility of an association between oligodontia 
and some malignant tumors.9-11

Current literature shows that tooth agenesis is more com-
mon among female patients.1,2 However, recent studies16,18,21 
have found a higher prevalence in males, similar to this inves-
tigation. Despite this, our study found no differences to sug-
gest that sex is associated with the diagnosis of tooth agenesis.

This study found that tooth agenesis was more prevalent 
in the mandibular arch compared to the maxillary arch. This 
finding agrees with the results reported by Carvalho S, et al.,14 
who found a proportion of 14/18 favoring the mandibular arch.

The prevalence of 1.39% for the presence of supernumer-
ary teeth in this study fits into the values normally reported 
for this anomaly — between 0.04% and 3%. Both cases of hy-
perdontia identified in this investigation were male, and this 
result agrees with the current literature, which suggests that 
this anomaly is typically more prevalent in males.3-5 No differ-
ences in this study suggested that sex is associated with the 
diagnosis of supernumerary teeth.

As mentioned earlier, supernumerary teeth are typically 
classified as mesiodens, paramolars, or distomolars depending 
on their location,6-8 but the supernumerary teeth found in this 
investigation do not fit these categories. Still, the results of this 
study agree with the findings of Carvalho S, et al.,14 who also 
only reported lateral incisors as supernumerary teeth.

This study was limited by the lack of information in some 
clinical records, which made it difficult to identify whether 
some missing teeth were absent due to agenesis or extraction. 
As a result, there may have been some false positive diagnoses. 
Besides that, the diagnosis was made exclusively by analyzing 
orthopantomographs, which are only an auxiliary means of 
diagnosis. Due to the retrospective nature of this investigation, 
patients could not be interviewed to determine relevant infor-
mation regarding their clinical and dental history. These lim-
itations highlight the importance of keeping thorough medical 
records regarding the patient’s clinical history, as well as the 
importance of conducting effective interviews for an accurate 
diagnosis.

The present investigation was able to contribute to the 
available data regarding the prevalence and characterization 
of dental anomalies of number in a Portuguese population. 
One of the main findings that deviated from the established 
consensus is the higher prevalence of tooth agenesis among 
male patients. This finding agrees with some recent studies, 

as discussed, and may indicate that the previously reported 
ratios regarding the distribution of this anomaly by sex might 
be shifting toward being more predominant among males. 
However, further research is needed to clarify the potential 
link between sex and the prevalence of tooth agenesis.

Conclusions

This investigation found a prevalence of 20.83% for tooth 
agenesis when including third molars and a prevalence of 
11.81% when excluding the third molars. Third molars were 
the teeth most affected by this dental anomaly, followed by 
the second premolars. Male patients had a higher prevalence 
of tooth agenesis, and the mandibular arch was the most 
common location for these anomalies. 

The present study also found a prevalence of 1.39% regard-
ing supernumerary teeth. In both cases identified, the only 
supernumerary tooth in the radiograph was located between 
the left maxillary lateral incisor and the left maxillary canine. 
Both patients were male.

The null hypotheses “The variable ‘Diagnosis of Tooth 
Agenesis’ is independent of the variable ‘Sex,’” “The variable 
‘Diagnosis of Supernumerary Teeth’ is independent of the vari-
able ‘Sex,’” and  “Tooth agenesis occurs in equal proportions 
in the maxillary and mandibular arches” were all accepted.
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