Patricia Oliveira Souza

Avaliacao da inter-relacdo entre nddulos pulpares e

alteracOes sistémicas em uma populacéo brasileira

Evaluation of the Interrelationship between Pulp
Stones and Systemic Diseases in a Brazilian

Population

Uberaba
2020






Universidade de Uberaba

Patricia Oliveira Souza

Avaliacdo da inter-relacdo entre nddulos pulpares e alterac@es sistémicas em uma populacéo

brasileira

Dissertacdo apresentada como parte dos
requisitos para obtencdo do titulo de mestre em
Odontologia do Programa de P6s-Graduacdo em
Odontologia - Mestrado da Universidade de
Uberaba

Area de concentracdo: Clinica Odontoldgica
Integrada

Orientadora: Dr® Sanivia Aparecida de Lima
Pereira
Co-orientadora: Dr2, Renata Oliveira Samuel

Uberaba
2020



Catalogacao elaborada pelo Setor de Heferéncia da Biblioteca Central UNIUBE

5893

Souza, Patricia Oliveira

Avaliagdo da inter-relagio entre noédulos pulpares e alterages
sistémicas em uma populagdo brasiletra / Patricia Olivetra Souza. —
Uberaba, 2020.

36 f il

Dissertacio (mestrado) — Universidade de Uberaba. Programa de
Mestrado em Odontologia. Area Clinica Odontolégica Integrada.

Orientadora: Profa. Dra. Sanivia Aparecida de Lima Pereira.

Coorientadora: Profa. Dra. Renata Olivera Samuel.

1. Endodontia. 2. Polpa dentaria. 3. Hipertensdoc. 4. Tabagismo. 5.
Diabetes. I. Pereira, Sanivia Aparecida de Lima. II. Samuel, Renata
Oliveira. III. Universidade de Uberaba. Programa de Mestrado em
Odontologia. Area Clinica Odontologica Integrada. IV, Titulo.

CDD 617.6342




PATRICIA OLIVEIRA SOUZA

AVALIAGAO DA INTER-RELAGAO ENTRE NODULOS PULPARES E ALTERAGOES
SISTEMICAS EM UMA POPULAGAO BRASILEIRA

Dissertagdo apresentada como parte dos
requisitos para obtengdo do titulo de Mestre em
Odontologia do Programa de Pés-Graduagao em
Odontologia - Mestrado da Universidade de
Uberaba.

Area de concentragdo: Clinica Odontolégica

Integrada

Aprovado (a) em: 17/02/2020

BANCA EXAMINADORA:

Prof.2 Dr?. Sanlvia Aparecida de Lima Pereira
Orientadora
Universidade de Uberaba

0

enata Oliveira Samuel

niv .rsidad‘ed/*beraba
C~ 0::/", /f

Prof,/Dr. Mario Alfredo Silffeira Miranzi
Univepsidade Federal do Triangulo Mineiro

Prof.







A minha mae Marcia e ao meu pai Jorge;
Aos meus irmaos André e Leticia;
E aos meus avos Rubem e Elena pelo carinho

de sempre.






“ O que vale na vida néo € o ponto de partida e sim a caminhada. Caminhando

e semeando, no fim teras o que colher. ”

Cora Coralina






Agradecimentos

Ao Programa de P6s-graduacdo em Odontologia e a todos os seus professores e funcionarios,
ao Prof. Dr. Cesar Penazzo Lepri, e a secretaria Flavia Michele da Silva pelo dedicacéo,

apoio e profissionalismo sempre exemplares.

A minha orientadora, Proft, Dr2. Sanivia Aparecida de Lima Pereira pela seriedade,
paciéncia, dedicacdo e empenho na orientacio deste trabalho. A minha co-orientadora Prof,
Dr2. Renata Oliveira Samuel, pelo carinho, disposicéo, paciéncia e emprenho. Ao Prof. Dr.

Benito André Silveira Miranzi, pela sua contribuicdo valiosa na elaboracéo da estatistica.

Agradeco aos meus pais, Jorge e Marcia, por serem meus maiores guias e por me incentivarem
na pesquisa e em tudo o que fago e aos meus irméos, Leticia e André, por sempre acreditarem

em mim.

A Policlinica Odontolégica Getdlio Vargas, aos funcionarios e professores Anderson e
Octavio. Em especial, a académica de Medicina, Gabriela Argondizzi pela dedicacdo e por

me auxiliar a coletar os dados nos prontuarios dos pacientes. A Capes, pela bolsa de estudos.

Aos professores da Disciplina de Endodontia | e da Especializacdo em Endodontia da
Universidade de Uberaba, Renata e Benito, pela grande contribuicdo cientifica e académica

proporcionada a minha formacao durante os estagios docentes e participacdo em congressos.

Aos colegas e amigos, em especial Mariana Andrade, Lorrayne e Gabriela Ferreira pelo

apoio de sempre.

Agradeco a Deus por me permitir o aprendizado constante e pela oportunidade de conviver com
colegas e professores maravilhosos durante dois anos, 0s quais me transmitiram conhecimentos
e experiéncias que levarei para toda a vida. A cada um de vocés que permitiram que esse sonho

se tornasse realidade, meus sinceros agradecimentos.

Vi






Resumo

Introducdo: Nodulo Pulpar (NP) é uma estrutura mineralizada comum em polpas dentais
humanas, podendo ocorrer em um ou mais dentes, deciduos ou permanentes. Sua prevaléncia
pode variar amplamente na populacdo, de 8% a 95%, em dentes erupcionados e até mesmo em
dentes ndo irrompidos ou impactados. O objetivo do presente estudo foi descrever, em uma
populacéo brasileira, a prevaléncia de nédulo pulpar (NP) em dentes integros e correlacionar
com idade, sexo, elementos dentarios mais prevalentes, tabagismo e alteracfes sistémicas:
hipertensdo arterial sisttmica (HAS) e diabetes. Metodologia: Foram avaliadas radiografias
digitais panoramicas de individuos entre 9 e 75 anos, atendidos na Policlinica Odontologica
Getulio Vargas, Universidade de Uberaba, Brasil, entre junho de 2014 a dezembro de 2018. Os
pacientes selecionados possuiam dentes integros com NP em, ao menos, 1 dente do arco
dentério. Pacientes portadores de NP somente em dentes com restauracdes e/ou céries,
pacientes submetidos a tratamento ortoddntico e pacientes com histérico de traumas e bruxismo
foram excluidos do estudo. Foi realizado o teste Qui-quadrado para cada caso (p<0,05) e
avaliada a relacdo de NP com diabetes, HAS e tabagismo. Foram analisados um total de 5.616
prontuarios. Resultados: Foi observado NP em 263 pacientes (4.69%). Dos 263, 96 pacientes
tinham NP em pelo menos um dente integro (36,50%). Houve predominio do sexo feminino
(73.96%) na faixa etaria entre 20 a 29 anos (28.13%). Foram observados NP em 225 dentes
(7,9%) dos 96 pacientes, sendo que em 133 (4,7%), os NP estavam presentes em dentes
integros. O primeiro e segundo molar superior foram significativamente mais prevalentes
(p<0,05). Nos pacientes com HAS, a presenca de NP em 3 a 4 dentes apresentaram maior
frequéncia (p<0,05). Em pacientes tabagistas, a presenga de NP em 1 ou 2 dentes foi mais
prevalente (p<0,05). Conclusé@o: Os resultados do presente estudo sugerem que existe uma
associacdo positiva entre a presenca de NP e HAS. Essa relacdo poderia estar associada a
quantidade de NP encontrada nos pacientes: quanto mais NP houver, maior seria a
probabilidade de HAS. Outros fatores, como tabagismo, também podem estar relacionados a

presenca de NP.

Palavras-chave: nddulo pulpar; hipertensdo arterial sistémica; tabagismo; diabetes
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Abstract

Introduction: Pulp Stone (PS) is a mineralized structure common in human dental pulps, and can
occur in one or more teeth, deciduous or permanent. Its prevalence can vary widely in the
population, from 8% to 95%, in erupted teeth and even in unerupted or impacted teeth. The present
study aimed to evaluate, within the Brazilian population, the prevalence of PS in healthy teeth,
exploring correlations with age, sex, tooth most prevalent, smoking and possible systemic
alterations: systemic arterial hypertension (SAH) and diabetes. Methods: Panoramic digital
radiographs of individuals aged 9-75 years, from the Getulio Vargas Dental Polyclinic (University
of Uberaba, Brazil) taken between June 2014-December 2018, were evaluated. The selected
patients had intact teeth with PS in at least 1 tooth of the dental arch. Patients with PS occurring
only in teeth that had restorations and/or dental cavities were excluded. Patients undergoing
orthodontic treatment, or with a history of mechanical trauma and bruxism, were also excluded.
Chi-square test (p<0,05) was performed for each case and evaluated the relationship of PS with
diabetes, SAH and smoking. A total of 5,616 medical records were analyzed. Results: PS were
observed in 263 patients (4.69%). Of the 263 patients, PS were present in healthy teeth in 96
(36.50%). There was a predominance of females (73.96%) aged between 20-29 years (28.13%).
PS were observed in 225 teeth (7.9%), with 133 (4.7%) of these being intact teeth. PS were also
more prevalent in the first and second maxillary molars (p<0,05) and evaluated the relationship of
PS with diabetes, SAH and smoking. Patients with SAH presented with a higher frequency of PS
in 3-4 teeth (p<0,05). The presence of PS in 1 or 2 teeth were also more prevalent in smokers
(p<0,05). Conclusions: The results of the present study suggest that there is a positive association
between the presence of PS and SAH. This relationship could be associated with the amount of PS
found in patients: the more PS there is, the greater the probability of SAH. Other factors, such as

smoking, may also be related to the presence of PS.

Keywords: Pulp stones; systemic arterial hypertension; smoking; diabetes
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Introducéo

Nodulo Pulpar (NP) é uma estrutura mineralizada comum em polpas dentais humanas,
podendo ocorrer em um ou mais dentes, deciduos ou permanentes. Sua prevaléncia pode variar
amplamente na populacdo, de 8% a 95%, em dentes erupcionados e até mesmo em dentes ndo
irrompidos ou impactados (MOSS-SALENTIJN; HENDRICKS-KLYVERT, 1988).

As causas mais comumente associadas a presenca de NP sdo a presenca de caries e
restauracdes (EDDS; et al, 2005; ERTAS; et al, 2017). No entanto, os NP também séo associados
com diversos fatores, incluindo: envelhecimento, movimento ortodontico, doenga periodontal,
doencas sistémicas, tabagismo, predisposi¢do genética e infeccdo bacteriana (YAACOB et al,
1986; BAGHDADY et al,1988; SISKOS; GEORGOPOULOU, 1990; VANDENBERGHE et al,
1999; ZENG et al, 2006; SUNDELL et al 1968).

Contudo, em muitos casos, existe a presenca de NP em dentes integros, sem causa aparente.
Especula-se que a presenca de NP possa ser também um indicativo de alteragdes sistémicas, tais
como hipertensdo arterial sisttmica (HAS) e, altera¢des renais, como litiase renal (ALEKSOVA at
al. 2013; PATIL, 2015; MOVAHHEDIAN et al. 2018) e alteragdes cardiacas (KHOJASTEPOUR
etal, 2013). Uma correlacao positiva tem sido observada entre desordens sistémicas, como doencas
cardiovasculares (DC) e NP (NAYAK et al, 2010). Esta possivel relacdo seria explicada porque
alguns processos patoldgicos sistémicos podem promover desequilibrios na microcirculacdo
pulpar, favorecendo a patogénese dos NP (PIATTELLI, 1992).

Ha duas possiveis teorias que explicam a formacdo de NP: podem ocorrer por meio da
mineralizacdo de componentes do tecido ou por interacdes do epitélio mesenquimal do dente
(MOSS-SALENTIJN; HENDRICKS-KLYVERT, 1988). A mineralizagdo de componentes
teciduais se da pela ocorréncia da calcificacao inicial na polpa, a qual se torna um foco onde novas
mineralizacdes vao ocorrendo. Esse deposito pode acorrer de maneira concéntrica ou radial
(MOSS-SALENTIJN; HENDRICKS-KLYVERT, 1988). J4 as interacGes do epitélio mesenquimal
processam-se quando um fragmento do esmalte se destaca durante o seu desenvolvimento. Esse
fragmento passa a ser rodeado por odontoblastos, que depositam dentina. Esta calcificacdo é mais
rara e ocorre no periodo de desenvolvimento dentario (MOSS-SALENTIJN; HENDRICKS-
KLYVERT, 1988).
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As calcificacdes podem ser classificadas quanto a sua morfologia e localizagdo (GOGA,;
CHANDLE; OGINNI, 2008). Quanto a morfologia, podem ser verdadeiras, falsas e difusas
(BAGHDADY; GHOSE; NAHOOM, 1988; GOGA). As calcificacbes verdadeiras sdo formadas
de um fragmento de dentina que é cercado por odontoblastos. As falsas sdo constituidas de células
do tecido pulpar que se degeneram e mineralizam (GOGA; CHANDLER; OGINNI, 2008;
KANNAN et al., 2015). As calcificacfes difusas também podem ser chamadas de amorfas e séo
formadas do mesmo modo que as falsas, porém, elas sdo mais irregulares em sua forma (GOGA,;
CHANDLER; OGINNI, 2008). Os NP tendem a se apresentar mais coronalmente como
calcificacOes discretas e concéntricas, enquanto as calcificagdes radiculares sdo mais raras e
existem mais difusamente (ARYS, et al, 1993).

Quanto a localizacdo, NP podem existir livremente dentro do tecido da polpa, quando nédo
sdo cercados por dentina; podem ser anexados, quando possuem apenas uma parte cercada por
dentina ou podem ser incorporados a dentina, quando séo totalmente cercadas por dentina. (GOGA,;
CHANDLER; OGINNI, 2008).

Os fatores etioldgicos para o desenvolvimento de NP néo estdo ainda bem esclarecidos, mas
podem estar relacionados aos diversos fatores como céaries profundas, traumas, restauracoes,
género, desordens sistémicas, movimentacdes ortodonticas, bruxismo, fatores genéticos e ainda ser
um fator de causalidade para neuralgias. Além disso, NP sdo mais frequentes com o aumento da
idade (GOGA, CHANDLER; OGINNI, 2008).

Os traumatismos alvéolo-dentarios podem causar deposicao de tecidos mineralizados na
camara pulpar, devido a ruptura parcial no suprimento vascular e nervoso apical da polpa, com
formacdo de um codgulo, o qual estimula a formacao de tecido calcificado, provavelmente por
estimulagdo da atividade dos odontoblastos na regido. Uma reducdo do suprimento sanguineo,
geralmente leva a calcificacdo do canal radicular (HEITHERSAY, 2016).

Os NP estdo presentes com maior prevaléncia entre as mulheres (COLAK, 2012;
SATHEESHKUMAR, 2013), sdo mais comuns em molares superiores permanentes do que em pré-
molares e incisivos permanentes (RODRIGUES et al, 2014) e apresentam-se mais comumente na
maxila (SISMAN et al, 2012) e em dentes restaurados e cariados. (RODRIGUES et al., 2014;
KANNAN et al., 2015).

Sabe-se que o sucesso do tratamento endodéntico depende da capacidade de localizar os

condutos, modelar, limpar com precisdo o sistema de canais radiculares e controlar a infeccdo
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(HAMMAD; QUALTROUGH; SILIKAS, 2009). Tendo em vista que NP podem dificultar o
acesso a camara pulpar, é importante que mais estudos investiguem a etiologia das calcificaces,
bem como sua prevaléncia, para que o sucesso do tratamento endoddntico nao seja comprometido
e para que o clinico tenha conhecimento de como intervir nestes casos com maior eficiéncia. Ainda
é importante para compreender em que condigcdes tais calcificagbes podem ocorrer mais
frequentemente, evitando iatrogenias durante a fase de acesso coronério, como a perfuracéo,
desvios ou bloqueio do trajeto original do conduto (PASHLEY; WALTON; SLAVKIN, 2002).

Diversos estudos correlacionam NP com distarbios sistémicos (DS), como doenga
cardiovascular (DC) (EDDS et al., 2005, EZODDINI-ARDAKANI, 2011; KHOJASTEPOUR,
2013; NAYAK et al, 2010; SENER et al, 2009). Entretanto, ndo existem estudos que avaliem a
prevaléncia de NP em dentes integros eliminando os fatores causais que poderiam estar associados
a sua etiologia.

Estudos epidemiol6gicos também confirmam a relacao bidirecional entre DC e NP pois ja
foi demonstrado que NP estdo presentes em 82% dos pacientes com estenose de artéria coronaria,
enquanto que nos pacientes que ndo possuiam estenose, estava presente em apenas 48%
(EZZODINI-ARDAKANI et al., 2011). Em outro estudo semelhante, encontrou-se os valores de
74% e 39%, respectivamente (EDDS et al., 2005). Em outra abordagem, foi relatado que de 122
individuos que possuiam DC, 68.2% tinham NP (KHOJASTEPOUR et al., 2013).

A partir do exposto, nota-se que a maioria dos estudos mantém o foco em pesquisar a
relacdo entre disturbios sistémicos e NP partindo de um grupo previamente selecionado de
pacientes que ja possuem alteragdes sistémicas. A relacdo inversa nédo foi explorada com a mesma
magnitude, ou seja, dentro de um grupo de pacientes com NP, ndo ha evidéncias concretas da
prevaléncia de alteracdes sistémicas que possam estar envolvidas com a patogénese da doenca.
Dessa forma, levantamos a hipdtese de que a partir de exames rotineiros, o cirurgido-dentista
poderia identificar a associacdo dos NP com outras comorbidades tais como hipertensdo, diabetes
e tabagismo.

Tendo em vista a importancia do cirurgido-dentista ter uma visdo mais ampla com relagéo
a saude sistémica do paciente e das dificuldades que os NP podem causar durante 0 acesso
coronario, dificultando o tratamento endoddntico, justifica-se a realizagcdo do presente estudo, que

teve como objetivo descrever, em uma populacéo brasileira, a prevaléncia de NP em dentes integros
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e correlacionar com idade, sexo, elementos dentarios onde sdo mais prevalentes, tabagismo e

possiveis alteracdes sistémicas em uma populacao brasileira.



Capitulo 1: artigo submetido a Journal of Endodontics
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Abstract

Introduction: Pulp Stone (PS) is a mineralized structure common in human dental pulps, and can
occur in one or more teeth, deciduous or permanent. Its prevalence can vary widely in the
population, from 8% to 95%, in erupted teeth and even in unerupted or impacted teeth. The present
study aimed to evaluate, within the Brazilian population, the prevalence of PS in healthy teeth,
exploring correlations with age, sex, tooth most prevalent, smoking and possible systemic
alterations: systemic arterial hypertension (SAH) and diabetes. Methods: Panoramic digital
radiographs of individuals aged 9-75 years, from the Getulio Vargas Dental Polyclinic (University
of Uberaba, Brazil) taken between June 2014-December 2018, were evaluated. The selected
patients had intact teeth with PS in at least 1 tooth of the dental arch. Patients with PS occurring
only in teeth that had restorations and/or dental cavities were excluded. Patients undergoing
orthodontic treatment, or with a history of mechanical trauma and bruxism, were also excluded.
Chi-square test (p<0,05) was performed for each case and evaluated the relationship of PS with
diabetes, SAH and smoking. A total of 5,616 medical records were analyzed. Results: PS were
observed in 263 patients (4.69%). Of the 263 patients, PS were present in healthy teeth in 96
(36.50%). There was a predominance of females (73.96%) aged between 20-29 years (28.13%).
PS were observed in 225 teeth (7.9%), with 133 (4.7%) of these being intact teeth. PS were also
more prevalent in the first and second maxillary molars (p<0,05) and evaluated the relationship of
PS with diabetes, SAH and smoking. Patients with SAH presented with a higher frequency of PS
in 3-4 teeth (p<0,05). The presence of PS in 1 or 2 teeth were also more prevalent in smokers
(p<0,05). Conclusions: The results of the present study suggest that there is a positive association
between the presence of PS and SAH. This relationship could be associated with the amount of PS
found in patients: the more PS there is, the greater the probability of SAH. Other factors, such as

smoking, may also be related to the presence of PS.

Keywords: Pulp stones; systemic arterial hypertension; smoking; diabetes
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Introduction

Pulp stones (PS) are mineralized structures common in human dental pulp, and can occur
in one or more teeth, either deciduous or permanent. Their prevalence can vary widely in the
population, from 8-95% in erupted teeth. PS can also occur in unerupted or impacted teeth (1).

The causes most commonly associated with the presence of PS are caries and restorations
(2,3). However, PS are associated with several other factors, including the following: aging,
orthodontic movement, periodontal disease, systemic diseases, smoking, genetic predisposition,
and bacterial infection (4-9).

However, in many cases PS are present in healthy teeth, without apparent cause. The
presence of PS may be indicative of systemic alterations, such as systemic arterial hypertension
(SAH), kidney stones (10-12); and heart changes (13). A positive correlation has been observed
between systemic disorders and PS (14). This relationship may occur because some systemic
pathological processes can promote imbalances in pulp microcirculation, favoring the pathogenesis
of PS (15).

Most studies making the association between PS and systemic disease use populations who
already have systemic disorders (16, 2,17). It is not known whether within a group of people with
PS with no obvious cause, the presence of PS may indicate some form of systemic alteration. Thus,
the first aim in the present study was to investigate the possible relationship between PS,
hypertension, diabetes, and smoking, within a group of people with PS.

In addition to the possibility that it may indicate some type of systemic disorder, the
presence of PS alters the level of planning needed and the difficulty of carrying out endodontic
treatments in particular, as access to the root canal may be more difficult (19). Therefore, it is
important to evaluate the prevalence of PS, not only in teeth with restorations, cavities or other
local considerations, but also in healthy teeth, and to evaluate the possible factors that may lead to
PS without an obvious cause.

The aims of the present study were to describe the prevalence of PS in a Brazilian

population, and to investigate the possible relationship of PS to systemic alterations.
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Materials and Methods

The present study was conducted in accordance with the declaration of the World Medical
Association of Helsinki and was approved by the Ethics Committee on Human Research at the
University of Uberaba (CAAE/88611318.7.0000.5145).

This retrospective cross-sectional study evaluated the panoramic digital radiographs of
individuals aged between 9-75 years, treated at the Getulio Vargas Dental Polyclinic (University
of Uberaba, Brazil) between June 2014 and December 2018. The radiographs were required to be
of high diagnostic quality and clearly show the maxillary and mandibular dental elements.

All panoramic digital radiographs that met the study requirements were carefully examined
on the Windows 7.0 computer system by one of the authors (Souza, PO), using the same resolution
(1920 x 1200 to 60 Hz) on a 21-inch liquid crystal display (LCD). Each original digital image was
enlarged using the software magnification function, and manipulated by the investigator to improve
image contrast and brightness.

The presence of PS was diagnosed when the operator observed a defined radiopaque mass,
located inside the pulp chamber of anterior and/or posterior radiographically intact permanent
teeth, without apparent fractures or cavities. The teeth were also required to be completely formed.

The teeth were categorized into two groups: a) Intact teeth with PS and b) Teeth with PS
and the presence of restorations elsewhere. The presence or absence of restorations was determined
using panoramic radiographic evaluation. The dental element was categorized as intact when it had
no dentine or enamel restorations, or caries. Individuals with at least one intact dental element
(Figure 1), or more than one intact element (Figure 2), who presented with PS were included in the
study. Patients with PS occurring only in teeth with restorations and/or cavities were excluded from
the study. Patients undergoing orthodontic treatment, or with a history of mechanical trauma
reported in the medical records were also excluded.

Information in the patients’ medical records pertaining to sex, age, cardiovascular disorders,
systemic arterial hypertension, smoking, diabetes, and use of medication was analyzed. The data
obtained were tabulated and the Chi-square test was performed, with a significance level of 0.05.
The prevalence of PS according to age, sex, and the teeth most affected were described using

percentages.
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Results

In total, 5,616 medical records of patients aged between 9-75 years were analyzed. PS were
observed in 263 patients (4.69%). Of the 263, 96 patients had at least one PS in their healthy teeth
(36.50%). Of these patients with PS in intact teeth, 71 were female (73.96%), and 25 (26.04%)
were male, with a predominance of those aged between 20-29 years (28.13%). The NP were more
prevalent in the first and second maxillary molars (p <0.0001) (Table 1).

All 96 patients had at least 23 teeth in the oral cavity. In total, the 96 patients with PS in
their healthy teeth had 2,850 teeth. Within this total, PS were observed in 225 teeth (7.9%), and in
133 of these (4.7%) PS were present in intact teeth.

Of the 96 patients with PS in intact teeth, 48 individuals (50%) had intact teeth with PS in
only one dental element; 26 (27.1%) presented with PS in two teeth; 13 (13.6%) in three teeth; 6
(6.3%) in four teeth; 1 (1%) in five teeth; and 2 (2.1%) in six teeth (Table 2).

It was observed that for both females and males, the presence of PS in 1 or 2 teeth was more
frequent (p <0.0001). There was no significant difference between males and females (p = 0.7931).
In patients with hypertension, the presence of PS in 3-4 teeth was more frequent (p = 0.0021). In
smokers, the presence of PS in 1 or 2 teeth was more frequent (p = 0.005). In diabetic patients, the
presence of PS was not significant (p> 0.05) (Table 3).

No statistically significant difference was observed for arch position (right and left side) in
relation to dental arch (maxilla and mandible) (p = 0.7881) and dental status (p = 0.5917).

Discussion

The aim of the present study was to evaluate, in a Brazilian population, the prevalence of
PS and explore the possible relationship of PS to systemic diseases. The results suggested that there
was a relationship between the presence of PS and arterial hypertension. In other studies, it has also
been observed that individuals with cardiovascular disorders have a high incidence of PS (2). These
findings suggest that hypertension may alter microcirculation and favor the pathogenesis of PS
(15). The results also suggested that patients with a higher amount of PS had a greater possibility
of being hypertensive, further confirming this hypothesis, especially for patients who had 3 or more
teeth with PS.
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The present study evaluated PS in 133 intact teeth out of 2,850 teeth. There are no prior
reports of studies with a similar sample size evaluating the presence of PS in intact teeth while also
eliminating local causal factors such as restorations and trauma. No prior studies have associated
PS in intact teeth with possible systemic changes such as diabetes and hypertension, or conditions
such as smoking that may lead to systemic changes.

Hypertension is one of the most common diseases in humans and can often occur in clinical
silence. Its complications, including Cerebral Vascular Accident (CVA), coronary artery disease,
heart insufficiency, and kidney disease, are the leading causes of morbidity and mortality in the
world, with significant consequences for public health (20). The possibility of confirming the
relationship between PS and systemic diseases through dental radiographic examinations would
allow dentists to have a more holistic view of patients, referring them on to doctors if necessary
and therefore acting directly as health agents.

In addition to its relationship with hypertension, an association between PS and smoking
was observed in the present study. This result was especially evident in patients with 1 or 2 PS in
healthy teeth. Smoking decreases the body's responses to infectious processes, and decreases its
capacity to transport oxygen through blood cells, causing vascular dysfunction (21). In addition,
smoking is associated with microvascular changes and injuries to the endothelial cells of
intrapulpal blood vessels (22).

No association was observed between diabetes and PS, possibly due to the higher
proportion of young people within the present study. It is estimated that 90% of diabetic individuals
have type Il diabetes, and this disease is more common in individuals older than 40 years (27).
However, another study presented similar results, reporting a lower frequency of PS in diabetic
patients in comparison to those with cardiovascular changes (14).

The presence of PS in dental elements make the coronary opening procedure very difficult,
meaning that endodontic treatments in particular require detailed dental radiographic planning. For
this reason, it is important from a clinical point of view to estimate the prevalence of PS and
understand the factors that stimulate the presence of this stones. In the present study, in addition to
smoking, the presence of PS was higher in restored teeth, which were excluded from the analysis
relating to systemic diseases. The relationship between PS and the presence of restorations has

been evidenced in other studies (17, 23).
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Detection of PS using dental radiographs is possible when PS are at least 200 um in
diameter and when one or more calcifications can be found on the same dental element (24).
Therefore, the prevalence observed in the present study could be much higher if it were possible to
perform a histological study.

In the present study, a higher prevalence of PS in the first and second maxillary molars was
observed and this was higher in females. These data have already been observed in other
populations (17, 25). The presence of PS was higher in patients between 20-29 years of age.
However, other studies report that PS are most commonly found in individuals of advanced age
(26). This difference may be associated with the region and population studied.

The results of the present study suggest that there is a positive association between the
presence of PS and SAH. This relationship could be associated with the amount of PS found in
patients: the more PS there is, the greater the probability of SAH. Other factors, such as smoking,
may also be related to the presence of PS.
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Conclusao

Os resultados do presente estudo sugerem que existe uma correlagcdo positiva entre a
presenca de NP e hipertensdo arterial sistémica. Outros fatores, como tabagismo, também
podem estar relacionados a presenca de NP. Estudos adicionais devem ser realizados para

confirmar estes achados.
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Figura 1A e 1B - Panoramic digital radiography evidencing the presence of PS, right (A) and
left (B).
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Figura 2A e 2B - Panoramic radiograph showing the presence of PS, right (A) and left (B)
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Tabela 1. Frequencies observed between dental groups, maxilla and mandible, and female

and male in healthy teeth with PS.

Dental
element

Female

Male
Total teeth

Maxillary

Mandibular

(%)
Maxillary  Mandibular

Central
Incisor
(%)
Lateral
Incisor
(%)
Canine
(%)

10
premolar
(%)
20
premolar
(%)
1° molar
(%)

2° molar
(%)

3°molar
(%)

31 (23.3)

31 (23.3)

6 (4.5)

1(0.8)

4 (3.0)

7 (5.3)

1(0.8) 1(0.8)

1(0.8)

21 (15.8) 1(0.8) 57 (42.9)

23 (17.3) 4 (3.0) 65 (48.9)

3(2.3) 9 (6.8)

Total (%)

68(51.1)

12 (9.02)

47 (35.3) 6 (4.5) 133 (100)
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Tabela 2. Number of teeth with PS in intact teeth by sex.

Total
Number
of teeth 1 2 3 4 5 6
with PS
Female 33 (34.4) 16 (16.7) 7(7.2) 4(4.2) 1(1.0) 1(1.0) 62(64.6)
Male 15 (15.7) 10 (10.4) 6 (6.3) 2(21) o 1(1.0) 34(35.4)

Total (%) 48 (50) 26 (27.1) 13(136) 6(6.3)  1(1.0) 2(2.1) 96 (100)

Tabela 3 - Observed frequencies of number of teeth with PS in intact teeth for sex, hypertension,
smoking and diabetes, and results of the application of the non-parametric chi-square test.

Number of dental elements with PS in healthy

teeth X2
1-2 3-4 >4 P value
Female 49* 11 2 0.0001
Male 25* 8 1 0.0001
Hypertension 03 13* 2 0.0021
Smoking 10* 0 0 0.005
Diabetes 4 1 0 >0,05




