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Dental age in patients with  
Down syndrome

Idade dentária em pacientes com  
síndrome de Down

Abstract: The aim of this research was to evaluate dental age in 102 patients with Down 
Syndrome, using panoramic radiographs. A software program developed by the Discipline 
of Radiology, School of Dentistry of São José dos Campos, São Paulo State University 
(UNESP), was used. A table of mineralization chronology of permanent teeth among Bra-
zilians conceived by Nicodemo, Moraes and Medici Filho was used within the software. 
Statistical analysis of the results showed that 70.91% of the males and 61.21% of the 
females presented advanced dental age. Only 32.09% of the males and 38.79% of the 
females presented delayed dental age. Regarding the differences between the dental and 
chronological ages, two thirds of the males and females presented dental age with differ-
ences of up to 12 months, which means that they can be considered to be within normal 
standards, whereas only 18.87% of the males and 10.21% of the females presented den-
tal age outside normal standards, with differences of over 24 months. In conclusion, the 
majority of the patients with Down Syndrome were considered to be within the normal 
standards of mineralization chronology. 
Descriptors: Down syndrome; Age determination by teeth; Tooth calcification; 
Radiography, panoramic.

Resumo: O objetivo desta pesquisa foi avaliar a idade dentária em 102 indivíduos com 
síndrome de Down, por meio de radiografias panorâmicas. Foi usado um “software” de-
senvolvido pela disciplina de Radiologia da Faculdade de Odontologia de São José dos 
Campos (UNESP). Neste “software”, foi utilizada a tabela de cronologia de mineraliza-
ção dos dentes permanentes entre brasileiros, de Nicodemo, Moraes e Medici Filho. A 
análise estatística dos resultados mostrou que 70,91% dos indivíduos do sexo masculino 
e 61,21% do sexo feminino apresentaram idade dentária adiantada. Apenas 32,09% dos 
indivíduos do sexo masculino e 38,79% dos indivíduos do sexo feminino apresentaram 
idade dentária atrasada. Com relação às diferenças entre idade dentária e idade crono-
lógica, dois terços dos indivíduos dos sexos masculino e feminino apresentaram idades 
dentárias com até 12 meses de diferença, o que significa que estão dentro do padrão de 
normalidade; enquanto 18,87% dos indivíduos do sexo masculino e 10,21% dos indivídu-
os do sexo feminino apresentaram idades dentárias fora do padrão de normalidade com 
diferenças acima de 24 meses. Concluiu-se que a maioria dos pacientes com síndrome de 
Down estava dentro do padrão de normalidade de desenvolvimento dentário.
Descritores: Síndrome de Down; Determinação da idade pelos dentes; Calcificação de 
dente; Radiografia panorâmica.
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Introduction
Patients with Down syndrome have a chromo-

somal aberration resulting from a trisomy of the 21st. 
The most likely cause is non-disjunction occurring 
during gametogenesis (meiosis). It carries this name 
because the syndrome was first studied by an English 
physician called John Langdon Down, in 1866.1,4,9,13

The Down syndrome involves a set of signs and 
symptoms that characterize a delay in the develop-
ment of the motor and mental functions of its carri-
ers, entailing mental and general alterations.2,8,11,15

The following general alterations are involved: 
 1 . eyes - slanting, almond-shape, plica palpebrona-

salis (epicanthus), strabismus, myopia; 
 2 . nose - flattening of the nose bridge, small, short 

nose with broad nasal bridge, pug nose; 
 3 . ears - lop ears with flat or absent helix, auricles 

with a low implantation; 
 4 . wide and short neck with abundant skin; 
 5 . congenital cardiopathy; 
 6 . wide hands; 
 7 . short fingers; 
 8 . clinodactyly; 
 9 . brachydactyly; 
 10 . muscular hypotony. 

Delay occurs in the pre-natal and post-natal 
development, and weight and stature values are 
observed to be generally below the normal stan-
dards.2,3,6,8,17

Regarding mental aspects, patients with Down 
Syndrome present alterations in motor coordina-
tion and intelligence. According to Coelho, Loevy2 
(1982), the average intelligence quotient (IQ) for 
Down patients is 36.5.

According to Mariano et al.5 (1999), Pilcher10 
(1998) and Ribeiro et al.12 (2003), the systemic altera-
tions with special dental significance in Down Syn-
drome patients are heart disease, pneumonia, allergy, 
bronchitis, tonsillitis, convulsion and blood dyscrasia. 

Upon analyzing the chronological development 
of permanent teeth of Down children, Toscano17 
(1994) found a delay in the maxilla and mandible in 
males and females.

The following dental alterations are involved: 
periodontal disease - it is a universal finding, 
with an incidence of 90-96%; 

•

caries - reduction of caries when compared to 
controls; 
increased incidence of malocclusion, particularly 
Class III malocclusions; 
dental anomalies, particularly anodontia; 
delayed eruption of the permanent teeth; 
impacted teeth, particularly among cuspids and-
bicuspids;
macroglossia, with an incidence of 11-60%. 
Santos14 (2004) studied the mineralization chro-

nology in patients with Down Syndrome using pan-
oramic radiographs. Mineralization evaluation of 
the panoramic radiographs was performed accord-
ing to the stages proposed by Nicodemo, Moraes 
and Medici Filho, and a delay was found in the de-
velopment of the canines and second molars. San-
nomiya et al.13 (1998) studied bone age in patients 
with Down Syndrome and concluded that the atlas 
of Greulich & Pyle can be used for the evaluation of 
Down Syndrome patients, except for the chronolog-
ical age between 120 and 155 months for females, 
and between 156 and 180 months for males.

The aim of the present research was to assess delay 
or advance in the mineralization chronology of the 
permanent teeth of patients with Down Syndrome.

Material and Methods
This research was approved by the Ethics Commit-

tee, School of Dentistry of São José dos Campos, São 
Paulo State University (Protocol n. 029/2001-ph/cep).

One hundred and two Brazilian patients with 
Down syndrome were selected, with ages ranging 
between 3 and 16 years, being 53 males and 49 fe-
males. They were selected from The Center for the 
Dental Treatment of the Mentally Disabled (CDT-
MD), which is an Auxiliary Unit of the School of 
Dentistry of Araçatuba, São Paulo State University 
(UNESP). After eight years of existence, the CDT-
MD received the “Reconocimiento del Intituto In-
teramericano del Niño” (OAS - Organization of 
American States).

Panoramic radiographs were used for the evalu-
ations. The radiographs of the patients were digi-
talized with a resolution of 254 dpi with an HP 4C 
scanner and Transparency Adapter (Hewllet Pack-
ard, Washington, USA). Assessment of dental age 

•
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was performed with the aid of a software developed 
by the Discipline of Radiology, School of Dentist-
ry of São José dos Campos, São Paulo State Uni-
versity (UNESP), using the table of mineralization 
chronology of permanent teeth among Brazilians 

proposed by Nicodemo, Moraes and Medici Filho 
(1974), which uses eight stages of dental mineraliza-
tion (Figures 1 and 2). All teeth considered to be in 
the process of formation were used. According to 
those authors, the use of a greater amount of teeth 

1 2 3 4 5 6 7 8

Figure 1 - Stages of 
mineralization of the teeth used 
by the software of this study based 
on the mineralization chronology 
proposed by Nicodemo, Moraes 
and Medici Filho.  
1. Initial calcification;  
2. One third of crown completed; 
3. Two thirds of crown completed; 
4. Crown completed;  
5. Initial calcification of root;  
6. One third of root completed;  
7. Two thirds of root completed; 
8. Apical end of root completed.

Figure 2 - Dental age software developed by the Discipline of Radiology, School of Dentistry of São José dos Campos, São 
Paulo State University (UNESP). Source: http://www.fosjc.unesp.br/radiologia/Programa%20Cronologia/Cronologia.exe.
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increases the reliance of the calculation.
The panoramic radiographs were analyzed to ob-

serve the stages of mineralization of each tooth, and 
then the data were transferred into the software. 
After inputting the mineralization stage values for 
each tooth, the software gives the average dental age 
for each patient. Evaluation of the dental ages was 
performed by two examiners calibrated separately 
in two occasions with an interval of 15 days. The t 
test was used to check inter-examiner calibration.

Using the dental age values, graphs were drawn to 
compare chronological age (CA) and dental age (DA). 
Pearson’s correlation test (p > 0.05) with descriptive 
analysis and diagrams of dispersion were carried out.

Comparison between the dental and chronologi-
cal ages was made taking into account the percent-
age of patients with delayed or advanced dental age 
related to their chronological ages. Dental age could 
be delayed or advanced by 12 months, between 12 
and 24 months, or above 24 months.

In 1974, Nicodemo, Moraes and Medici Filho 
established a dental mineralization chronology stan-
dard for Brazilians. The data obtained by these au-
thors were used to produce the software used in the 
present study. Since there is a mineralization chro-
nology standard for permanent teeth, there was no 
need for a control group.

Values with differences of up to 3 months were 
considered as statistically insignificant. Differences 
of up to 12 months were considered as representing 
slightly early or late ages, although they were re-
garded as being within the normal standards. Age 
differences over 12 months were considered to be 
outside normal standards. Age differences of more 
than 24 months were considered to be highly out-
side normal standards, meaning that children in 
that category are severely late or early regarding the 
average normal development standard.7

Results
Graphs 1, 2, 3 and 4 show the values of dental 

and chronological ages for the male and female sub-
jects.

It can be seen in Graphs 1 and 2 that for both 
males and females the dental age values for most of 
the Down patients analyzed in the present research 

were considered to be within the normal standards 
(up to 12 months).

As to the differences between the dental and 
chronological ages, it can further be noted in Graph 1 
that 24.53% (males) and 22.45% (females) displayed 
dental age delayed up to 12 months, and 3.78% of 
the males and 12.25% of the females displayed den-
tal age delayed between 12 and 24 months.

It can also be noted in Graph 2 that 48.28% of 
the males and 38.77% of the females displayed den-
tal age advanced up to 12 months, and 7.54% of the 
males and 16.32% of the females displayed dental 
age advanced between 12 and 24 months.

If the values pertaining to the up-to-12-month 
category (delayed or advanced) are added, 72.81% 
of the males and 61.22% of the females can be con-
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Graph 1 - Percentage of male and female patients with 
Down syndrome with dental age delayed up to 12 months, 
between 12 and 24 months, or above 24 months.
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Graph 2 - Percentage of male and female patients with 
Down syndrome with dental age advanced up to 12 months, 
between 12 and 24 months, or above 24 months.
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sidered as having dental age within normal standard 
values. This means that approximately two thirds of 
the individuals studied here displayed normal age.

Graph 1 shows that 3.78% of the males and 
4.09% of the females presented dental age delayed 
more than 24 months. Graph 2 shows that 15.09% 
of the males and 6.12% of the females presented 
dental age advanced more than 24 months. The 
added values of this category (more than 24 months) 
represent 18.87% of males and 10.21% of females 
with dental age significantly advanced or delayed, 
thus considered to be outside normal standards.

The dispersion diagrams represented in Graphs 
3 and 4 show the sample distribution of dental 
age related to chronological age, with r = 0.92 for 
males and r = 0.89 for females. The regression line 
can be seen with 95% of confidence. The statisti-
cal analysis regarding inter-examiner calibration (t 
test) found p = 0.931 for males and p = 0.803 for 
females, meaning that there was no statistically sig-
nificant inter-examiner difference.

Discussion
The results of the present study show a substan-

tial variability in the dental age values as compared 
to the chronological age values, which were either 
higher or lower (delayed or advanced), and also dif-
ferences between males and females. It is notewor-
thy that the estimated variations of the development 

parameters in relation to the dental and osseous 
ages as well as to puberal growth were deemed nor-
mal. The variation degree was evaluated in order to 
assess how different the chronological age was from 
the parameter evaluated.

Other authors’ results were not presented be-
cause no reference to dental age in Down syndrome 
patients could be found in the literature. Hence, fo-
cus was placed on other parameters already stud-
ied related to dental development in order to make 
comparisons.

Regarding eruption, Mustacchi, Rozone8 (1990), 
Coelho, Loevy2 (1982) said that in Down patients 
the deciduous and permanent dentitions are some-
times late, and are more commonly variable than in 
the normal population. Mustacchi, Rozone8 (1990) 
mentioned that Down patients present a late dental 
eruption. Spitzer16 (1955) confirmed our results when 
he said that beyond the anomalies, dental malforma-
tion and eruption delays are severe in those affected 
by the syndrome. None of the reviewed studies cited 
an early dental development.

Santos14 (2004) also mentioned that the mineral-
ization stages of the permanent teeth took place at 
different chronological times and that most stages 
of dental mineralization were slightly late, with dif-
ferences of up to 12 months, which is in accordance 
with the results of our research. He also stated that, in 
some individuals, some stages were early. The author, 
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Graph 3 - Dispersion diagram of the relationship between 
dental age (DA) and chronological age (CA) for males.
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therefore, suggests that a specific chronological table 
be elaborated for patients with Down syndrome.

In the present research, however, the observed 
percentages were unexpected. When we first sug-
gested this study, we believed that, because Down 
patients present many kinds of dental development 
and formation alterations, dental age values different 
from normal ones were to be expected. This howev-
er did not happen as the dental age observed in this 
study for most of the Down syndrome patients was 
normal, with only small percentages of abnormality.

When dental age is compared to other develop-
ment parameters, Sannomiya et al.13 (1998) men-
tioned that, in both male and female syndromic 
patients, there were no statistically significant dif-
ferences between osseous and chronological ages.

This finding corroborated our results and led us 
to believe that these parameters have little influence 
in Down patients. According to Moraes7 (1998), it 
has been widely investigated and proven that the 
dental and osseous ages are closely related.

Conclusion
The dental age of two thirds of the male and fe-
male patients of the present study was predomi-
nantly advanced, and in one third of them, it was 
late.
The differences between the dental age and 
chronological age of two thirds of the male 
and female patients were only up to 12 months, 
which means that the majority of patients pre-
sented a normal development.
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