
 

 

UNIVERSIDADE FEDERAL DE SANTA MARIA 
CENTRO DE CIÊNCIAS DA SAÚDE 

PROGRAMA DE PÓS-GRADUAÇÃO EM 
CIÊNCIAS ODONTOLÓGICAS 

 
 
 
 
 
 
 
 

Mônica Pagliarini Buligon 
 
 
 
 
 
 
 
 

 INFLUÊNCIA DE FATORES ENDODÔNTICOS E CORONÁRIOS NO 
STATUS PERIAPICAL: ESTUDO TRANSVERSAL EM UMA 

POPULAÇÃO RURAL DO SUL DO BRASIL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Santa Maria, RS 
2019 

 



 

 

Mônica Pagliarini Buligon 
 
 
 
 
 
 
 

INFLUÊNCIA DE FATORES ENDODÔNTICOS E CORONÁRIOS NO STATUS 

PERIAPICAL: ESTUDO TRANSVERSAL EM UMA POPULAÇÃO RURAL DO SUL 

DO BRASIL 

 
 
 
 
 
 
 

Dissertação apresentada ao Curso de Mestrado 
do Programa de Pós-Graduação em Ciências 
Odontológicas, Área de Concentração em 
Odontologia, Ênfase em Endodontia, da 
Universidade Federal de Santa Maria (UFSM, 
RS), como requisito parcial à obtenção do título 
de Mestre em Ciências Odontológicas. 

 
 
 
 
 
 
 
 
 
 

Orientadora: Profª. Drª. Renata Dornelles Morgental 
Coorientadora: Profª. Drª. Gabriela Salatino Liedke 

 
 
 
 
 
 
 
 

 
Santa Maria, RS 

2019  



                    Sistema de geração automática de ficha catalográfica da UFSM. Dados fornecidos pelo 
                    autor(a). Sob supervisão da Direção da Divisão de Processos Técnicos da Biblioteca 
                    Central. Bibliotecária responsável Paula Schoenfeldt Patta CRB 10/1728. 

Buligon, Mônica
   INFLUÊNCIA DE FATORES ENDODÔNTICOS E CORONÁRIOS NO
STATUS PERIAPICAL: ESTUDO TRANSVERSAL EM UMA POPULAÇÃO
RURAL DO SUL DO BRASIL / Mônica Buligon.- 2019.
   62 p.; 30 cm

   Orientadora: Renata Dornelles Morgental
   Dissertação (mestrado) - Universidade Federal de Santa
Maria, Centro de Ciências da Saúde, Programa de Pós
Graduação em Ciências Odontológicas, RS, 2019

   1. Endodontia 2. Estudos Transversais 3. Periodontite
Apical 4. População Rural I. Dornelles Morgental, Renata
II. Título.

         
          



 

 

Mônica Pagliarini Buligon 
 
 
 
 
 
 
 

INFLUÊNCIA DE FATORES ENDODÔNTICOS E CORONÁRIOS NO STATUS 
PERIAPICAL: ESTUDO TRANSVERSAL EM UMA POPULAÇÃO RURAL DO SUL 

DO BRASIL 
 
 
 
 
 
 
 

Dissertação apresentada ao Curso de Mestrado 
do Programa de Pós-Graduação em Ciências 
Odontológicas, Área de Concentração em 
Odontologia, Ênfase em Endodontia, da 
Universidade Federal de Santa Maria (UFSM, 
RS), como requisito parcial à obtenção do título 
de Mestre em Ciências Odontológicas. 

 
 
 

 
 

Aprovado em 19 de julho de 2019: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Santa Maria, RS 
2019 



 

 

AGRADECIMENTOS 

 

Inicio meus agradecimentos pela minha família, ao meu pai Jorge e minha mãe Nara, 

pela dedicação, amor incondicional e por sempre se fazerem presentes, me apoiando, me 

guiando e por nunca medirem esforços para me ver feliz. Agradeço também aos meus irmãos 

Rodrigo e Marcelo pela infância maravilhosa, pelo companheirismo, cumplicidade, amizade e 

confiança. Agradeço ao meu irmão Eduardo, que sempre se esforçou para estar perto da nossa 

família. 

Ao meu namorado Vinícius, por ser o meu companheiro de todas as horas. Pelo carinho 

e preocupação demonstrados, pela paciência nos momentos em que me fiz ausente, pelos 

momentos felizes, por sempre me ajudar e apoiar quando precisei. 

Ao meu “cãopanheirinho” Bartolomeu, sempre ao meu lado em todas as madrugadas de 

estudo. Há 3 anos alegrando todos os dias da minha vida! 

Às minhas amigas, Andressa, Bruna, Daiana, Jenifer e Silvia por todas as palavras de 

apoio, todos os momentos compartilhados, risadas, choros e comemorações em todos esses anos 

de amizade. Tenho certeza que ela é de outras vidas! 

Às minhas “yogamates” Bruna e Monique, que junto com o yoga, trouxeram novos 

propósitos à minha vida. Precisamos estar cercados de pessoas de bem e que nos fazem acreditar 

que nossos sonhos são possíveis.  

Aos meus colegas do Grupo de Endodontia do PPGCO-UFSM, por todos os 

conhecimentos teóricos e clínicos compartilhados, pela parceria nas viagens aos congressos, 

além dos momentos de descontração e diversão. 

Aos meus queridos professores do curso de Especialização em Endodontia da Uningá 

Eleva Santa Maria, Prof. Carlos F. B. Wolle, Prof. Charles Pereira e Prof.ª Janice A. Marin pela 

carinho e dedicação ao ensinar, pela paciência nas longas noites de quintas-feiras e sextas-feiras 

de cada mês em que eu era sempre a última a ir embora... Esses dois anos de convivência 

passaram muito rápido! Sentirei saudades! 

Também não poderia deixar de agradecer aos Professores Kívia Linhares Ferrazzo e 

Vilmar A. Ferrazzo, meus pais “odontológicos”. Querida Prof. Kívia que me guiou para a vida 

de pesquisadora e que sempre acreditou na minha capacidade. Minha gratidão eterna a todas as 

oportunidades que vocês me proporcionaram e ainda proporcionam! 

Aos Professores Carlos Alexandre Souza Bier, Carlos Heitor C. Moreira e Janice A. 

Marin pela confiança em disponibilizar os dados desse levantamento para a elaboração da 

minha dissertação. 



 

 

Aproveito esse espaço para agradecer imensamente e também para parabenizar toda a 

equipe que participou do levantamento epidemiológico. Sem a dedicação de vocês esse trabalho 

não existiria! 

Agradeço à minha orientadora, Renata Dornelles Morgental, pela oportunidade de ser 

sua orientada, pela atenção, dedicação e paciência. És um exemplo para mim! 

Agradeço à minha coorientadora, Gabriela Salatino Liedke por toda ajuda durante a 

realização desse trabalho, principalmente na fase de análise e por sempre estar disposta a sanar 

minhas dúvidas, independente do horário. Muito obrigada! 

Finalmente, a todos aqueles que de alguma forma contribuíram para a minha formação, 

professores, pacientes, servidores da UFSM, deixo aqui o meu agradecimento! 

 

 
 



 

 

RESUMO 
 
 

INFLUÊNCIA DE FATORES ENDODÔNTICOS E CORONÁRIOS NO STATUS 
PERIAPICAL: ESTUDO TRANSVERSAL EM UMA POPULAÇÃO RURAL DO SUL 

DO BRASIL 
 
 

AUTORA: Mônica Pagliarini Buligon 
ORIENTADORA: Renata Dornelles Morgental 

 
 

No Brasil, cerca de 15% da população vive em áreas rurais, totalizando mais de 30 milhões de 
pessoas. Estudos sobre as condições de saúde bucal dessa população são escassos, 
especialmente em relação à periodontite apical (PA) e tratamento endodôntico (TE). O objetivo 
desta pesquisa foi identificar possíveis associações entre PA e as condições endodônticas e 
coronárias dos dentes, dentre outras variáveis, em uma amostra representativa da população 
rural de Rosário do Sul/RS. Este estudo transversal faz parte de um levantamento 
epidemiológico, conduzido no período de maio de 2015 a maio de 2016. Foram avaliados 584 
indivíduos adultos, não edêntulos, apresentando levantamento radiográfico periapical 
completo. A análise do status periapical foi realizada por meio do Índice Periapical (PAI), uma 
escala ordinal com 5 escores, onde 1 e 2 são considerados “saúde” (PA ausente) e os demais 
são considerados “doença” (PA presente). A condição endodôntica (presença e qualidade de 
TE) foi categorizada, considerando a ocorrência de espaços vazios na massa obturadora e o 
limite apical da obturação. A presença de retentor intrarradicular também foi registrada. Em 
dentes multirradiculares, a pontuação atribuída para PA e TE foi a da raiz com pior cenário. A 
condição coronária foi classificada de acordo com a existência de cáries, restaurações, coroas 
protéticas e a qualidade das mesmas. Variáveis socioeconômicas e demográficas também foram 
avaliadas. Os dados foram analisados de forma descritiva e pelo teste Qui-quadrado (α=5%). A 
prevalência de PA nessa amostra foi elevada (60,45%), tendo associação significativa com 
gênero, idade, cor da pele, escolaridade e renda. Dos 10396 dentes avaliados, 868 (8,35%) 
apresentavam PA, a qual se mostrou significativamente associada ao grupo dentário, arcada 
dentária, posição dentária, presença de TE, retentor intrarradicular e condição coronária. A 
prevalência de PA em dentes tratados endodonticamente foi de 56,87%, sendo que 71,56% das 
obturações foram consideradas inadequadas. Quando os dados da qualidade do TE e condição 
coronária foram agrupados, a associação com PA foi estatisticamente significativa. Os 
resultados revelaram que a combinação da qualidade do TE e condição coronária impactaram 
no status periapical dos dentes tratados endodonticamente. PA foi predominante em dentes com 
TE inadequado e condição coronária inadequada. 
  
 
Palavras-chave: Endodontia. Estudos Transversais. Periodontite Apical. População Rural. 
 
 



 

 

ABSTRACT 
 

 
INFLUENCE OF ENDODONTIC AND CORONAL FACTORS ON THE 

PERIAPICAL STATUS: CROSS-SECTIONAL STUDY IN A SOUTHERN 
BRAZILIAN RURAL POPULATION  

 
 

AUTHOR: Mônica Pagliarini Buligon 
ADVISOR: Renata Dornelles Morgental 

 
 

Brazil has approximately 15% of the population living in rural areas, totalizing more than 30 
million people. Studies about oral health conditions in this population are scarce, especially in 
relation to apical periodontitis (AP) and endodontic treatment (ET). The aim of this research 
was to identify possible associations between AP and endodontic and coronal conditions of 
teeth, among other variables, in a representative sample of the rural population of Rosario do 
Sul/RS. This cross-sectional study is part of an epidemiological survey carried out from May 
2015 to May 2016. The sample consisted of 584 non-edentulous adult individuals who 
presented complete periapical radiographic survey. Periapical status analysis was performed 
using the Periapical Index (PAI), an ordinal scale with 5 scores, in which 1 and 2 are considered 
as “health” (absent AP) and the others are considered as “disease” (present AP). The endodontic 
condition (presence and quality of ET) was categorized, considering the occurrence of voids in 
the filling material and the root filling length. The presence of intracanal post was also 
registered. In multi-rooted teeth, the score attributed to AP and ET was the one of the root with 
the worse scenario. The coronal condition was classified in accordance with the existence of 
caries, restorations, prosthetic crowns and their qualities. Socioeconomic and demographic 
variables were also evaluated. Data were analysed descriptively and by the Chi-squared test 
(α=5%). The prevalence of AP in this sample was high (60.45%), showing a significant 
association with gender, age, skin colour, education level and household income. Of the 10,396 
evaluated teeth, 868 (8.35%) presented AP, which was significantly associated with dental 
group, dental arch, tooth position, presence of ET, intracanal post and coronal condition. The 
prevalence of AP in endodontically treated teeth was 56.87% and 71.56% of the root fillings 
were considered inadequate. When the variables ET quality and coronal condition were 
grouped, the association with AP was statistically significant. The results revealed that ET 
quality and coronal condition combined impacted the periapical status of endodontically treated 
teeth. AP was predominant in teeth with inadequate ET and inadequate coronal condition.  
 
 
Keywords: Endodontics. Cross-sectional Studies. Apical Periodontitis. Rural Population. 
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1 INTRODUÇÃO 

 

O termo “periodontite apical” (PA) é geralmente utilizado para descrever e agrupar as 

várias condições inflamatórias periapicais que ocorrem frente a uma infecção endodôntica em 

um dente com polpa necrótica (ABBOTT, 2005). A PA pode assumir um caráter agudo ou 

crônico, dependendo de fatores diversos, como a virulência dos agentes microbianos e as 

condições imunológicas do hospedeiro (SANTOS et al., 2011). Frequentemente, tal patologia 

segue um curso assintomático, originando lesões periapicais caracterizadas por significativa 

reabsorção óssea (NAIR; PAJAROLA; SCHROEDER, 1996).  

O exame radiográfico é indispensável para o diagnóstico de PA, pois permite a 

visualização de alterações que afetam o dente e as estruturas de suporte adjacentes, as quais não 

podem ser vistas clinicamente (SOARES; GOLDBERG, 2011). A tomografia computadorizada 

de feixe cônico (TCFC) permite uma análise tridimensional das estruturas supracitadas e é 

identificada como o exame radiográfico mais sensível para a detecção de PA, quando se 

utilizam achados histopatológicos como padrão-ouro  (KANAGASINGAM et al., 2016). No 

entanto, esse exame não é solicitado rotineiramente por utilizar maior dose de radiação e possuir 

custo elevado. Nesse contexto, o exame de eleição é a radiografia periapical, a qual possui 

maior sensibilidade no diagnóstico de PA, se comparada à radiografia panorâmica (ESTRELA 

et al., 2008a). 

Em estudos epidemiológicos que avaliam o status da região periapical, o método de 

classificação proposto por Ørstavik, Kerekes e Eriksen (1986), conhecido como “Periapical 

Index” (PAI), é o mais empregado (ALEKSEJUNIENE et al., 2000; BERLINCK et al., 2015; 

CRAVEIRO et al., 2015; DUGAS et al., 2003; GÜNDÜZ et al., 2011; HEBLING et al., 2014; 

KALENDER et al., 2013; KHULLAR et al., 2013; MASLAMANI; KHALAF; MITRA, 2017; 

SEGURA-EGEA et al., 2004; THAMPIBUL; JANTARAT; ARAYASANTIPARB, 2018; 

UREYEN KAYA et al., 2013). O Índice PAI consiste em uma escala ordinal visual com cinco 

categorias, que variam de estruturas ósseas adjacentes saudáveis à PA grave com características 

exacerbantes (ANEXO A). Tal índice pode ser dicotomizado, sendo os escores PAI 1 e 2 

considerados “saúde” (PA ausente) e os escores PAI ≥ 3 considerados “doença” (PA presente) 

(KIRKEVANG et al., 2001). 

A prevalência de PA tem se mostrado elevada na população mundial, podendo estar 

relacionada a fatores individuais, tais como: idade, gênero, saúde sistêmica e status 

socioeconômico (PERSOON; ÖZOK, 2017). Vários autores já descreveram a prevalência de 

PA pelo mundo: 70% na Lituânia (ALEKSEJUNIENE et al., 2000); 61% na Alemanha 



 

 

9 

(WEIGER et al., 1997), 40% na Bélgica (MOOR et al., 2000), 39% na Holanda (CLEEN et al., 

1993) e 27% na Finlândia (HUUMONEN; SUOMINEN; VEHKALAHTI, 2017). No Brasil, 

ainda existem poucos estudos epidemiológicos em Endodontia, apesar de ser percebido um 

maior volume de publicações nessa área nas duas últimas décadas (BUENO; ESTRELA, 2008; 

GUIMARÃES et al., 2018). As prevalências de PA variam de 42,9% a 67,5% em diferentes 

regiões brasileiras, sendo que a maioria das investigações envolve amostras de conveniência 

provenientes de universidades ou clínicas particulares localizadas em áreas urbanas (Tabela 1). 

O tratamento endodôntico (TE) é o tratamento de escolha em casos de PA e consiste na 

remoção do agente causador através da limpeza, modelagem e preenchimento dos canais 

radiculares com materiais biocompatíveis (MOOR et al., 2000). É bem aceito que o sucesso do 

TE está positivamente relacionado à qualidade técnica da obturação endodôntica (SJÖGREN 

et al., 1990; NAIR, 2006). Pesquisadores têm discutido a influência da qualidade do TE e da 

restauração coronária no status dos tecidos periapicais, tentando estabelecer qual delas seria o 

fator mais importante para o melhor prognóstico (GILLEN et al., 2011). Alguns trabalhos 

revelam que a qualidade do TE é mais crítica para a prevalência de PA pós-tratamento do que 

a qualidade da restauração (GÜNDÜZ et al., 2011; RICUCCI; BERGENHOLTZ, 2003; 

SIQUEIRA et al., 2005). Em estudos brasileiros, dentes tratados endodonticamente apresentam 

taxas de prevalência de PA variando entre 16,7% e 65,1% (Tabela 1), de forma semelhante a 

outros países (SEGURA-EGEA et al., 2004; UREYEN KAYA et al., 2013). Os tratamentos 

com baixa qualidade técnica tendem ao fracasso (CHALA; ABOUQAL; ABDALLAOUI, 

2011; CRAVEIRO et al., 2015; ESTRELA et al., 2008b; KIRKEVANG; WENZEL, 2003; 

MORENO et al., 2013), pois permitem a permanência de microrganismos ou a reinfecção do 

sistema de canais radiculares (NAIR, 2006).  

Infecções endodônticas secundárias são causadas por bactérias que não estavam 

presentes na cavidade pulpar antes do TE e que ganham acesso ao local, por exemplo, por uma 

falha da restauração coronária (VIEIRA et al., 2012). Estudos in vitro demonstram que dentes 

deixados sem selamento da porção coronária, com franca exposição do material obturador 

endodôntico à saliva, se tornam contaminados com bactérias ao longo de todo o comprimento 

radicular em um período entre 30 e 60 dias (TORABINEJAD et al., 1990; SIQUEIRA et al., 

2000). Desta forma, a perda ou falha do selamento coronário poderia influenciar no status dos 

tecidos periapicais (KAKEHASHI; STANLEY; FITZGERALD, 1965; MÖLLER et al., 2004), 

comprometendo o sucesso do TE (SRITHARAN, 2002). 



 

 

10 

Tabela 1 – Prevalência de periodontite apical (PA) e tratamento endodôntico (TE) em estudos transversais no Brasil. 

 

Autor Local 
Técnica 

radiográfica 
Critérios de  

avaliação da PA 
Idade  
(anos) 

Pacientes 
(N) 

Dentes 
(N) 

PA em 
pacientes 

(%) 

PA em 
dentes 

(%) 

Faixa etária 
mais afetada 

(anos) 

Grupo dental 
mais afetado 

TE em 
pacientes 

(%) 

TE em 
dentes 

(%) 

PA em 
dentes 

com TE 
(%) 

Siqueira et 
al. 2005 

Arquivos da 
Universidade Estácio de 

Sá, Rio de Janeiro/RJ 

Periapical ou 
panorâmica 

Presença de radiolucidez 
perirradicular (avaliou 
apenas dentes com TE) 

N.I. 1139 2051 N.I. N.I. N.I. N.I. N.I. N.I. 50,3 
 

Terças et al. 
2006 

Arquivos de 4 
protesistas e 5 

periodontistas, São 
Luís/MA 

Periapical Índice PAI* >20 200 5008 67,5 5,9% ≥60 Incisivos 
superiores N.I. 11 42,5 

Estrela et 
al. 2008b 

Arquivos da Associação 
Brasileira de 
Odontologia, 
Goiânia/GO 

Periapical 
Presença de PA (avaliou 

apenas dentes com 
TE)** 

18-60 N.I. 1372 N.I. N.I. N.I. N.I. N.I. N.I. 37,9 

Hollanda et 
al. 2008 

Arquivos de clínica 
privada de Radiologia, 

Cuiabá/MT 
Panorâmica 

N.I. 
(avaliou apenas TE) N.I. 1401 29467 N.I. N.I. N.I. N.I. N.I. 21,4 N.I. 

Fernandes 
et al. 2013 

Arquivos de clínica 
privada de Radiologia, 

Bauru/SP 

Tomografia 
Cone Beam 

Índice CBCT-PAI*** 
>12 

(média 
41,5) 

300 5585 51,4 3,4% 60-69 Molares 
inferiores 

N.I. 7,4 41,2 

Hebling et 
al. 2014 

Arquivos de 2 
instituições geriátricas, 

Piracicaba SP 
Periapical Índice PAI* 

60-94 
(média 74) 98 942 42,9 12,1% N.I. N.I. 49% 13,4 65,1 

Berlinck et 
al. 2015 

Arquivos da 
Universidade Estadual 
do Rio de Janeiro, Rio 

de Janeiro/RJ 

Periapical Índice PAI* Média 37,1 1126 25292 N.I. 7,87% 30-49 
Incisivos 
superiores N.I. 6,9 16,7 

Pedro et al. 
2016 

Arquivos de clínica 
privada de Radiologia, 

Cuiabá/MT 
Panorâmica Índice PAI* 

15-65 
(média 
34,9) 

1398 37928 N.I. N.I. N.I. Molares N.I. 6,1 52,4 

Oliveira et 
al. 2017 

Arquivos da 
Universidade Federal de 
Pernambuco, Recife/PE 

Periapical 
Presença de PA (avaliou 
apenas dentes com TE) N.I. 1346 N.I. 42,6 N.I. ≥60 

Incisivos 
superiores e 
pré-molares 
inferiores 

N.I. N.I. 40,1 

Marin et al. 
2018 

Amostra representativa 
da população rural, 
Rosário do Sul/RS 

Periapical Índice PAI* 
18-93 
(média 
47,3) 

584 11600 60,3 5,4 50-59 
Pré-molares 
superiores N.I. 1,2 50,7 

 
CBCT-PAI: Índice Periapical adaptado para uso em Tomografia Cone Beam (ESTRELA et al., 2008c). N.I.: Não informado. PA: Periodontite apical. PAI: Índice Periapical (ØRSTAVIK; KEREKES; ERIKSEN, 1986). TE: Tratamento endodôntico. 
*Escores 1 e 2 considerados saúde; escores 3 a 5 considerados doença (periodontite apical). **PA foi considerada presente em casos de: mudanças no espaço do ligamento periodontal, perda de integridade da lâmina dura, alterações na estrutura óssea 
com áreas radiolúcidas bem definidas. ***Escore 0 considerado saúde; escores 1 a 5 considerados doença (PA). 
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Neste contexto, o estudo retrospectivo de Ray e Trope (1995) avaliou 1010 radiografias 

periapicais de dentes tratados endodonticamente e concluiu que a qualidade da restauração 

coronária seria significativamente mais importante do que a qualidade do TE para o sucesso 

terapêutico. Seus achados surpreenderam os endodontistas e causaram grande discussão na 

comunidade científica (SRITHARAN, 2002). Os autores justificaram seus resultados, 

afirmando que mesmo quando o TE está adequado, os produtos tóxicos provenientes de 

bactérias presentes na coroa podem se deslocar até o ápice radicular, estimulando uma resposta 

inflamatória. Entretanto, a revisão sistemática e meta-análise realizada por Gillen et al. (2011), 

comparando o impacto da qualidade do TE versus qualidade da restauração no sucesso do 

tratamento, verificou que ambas têm a mesma importância. Os autores compilaram os 

resultados de 9 estudos, incluindo a pesquisa de Ray e Trope (1995). Seus achados 

demonstraram que as chances de reparo periapical reduziram com as duas combinações – TE 

inadequado/restauração adequada e TE adequado/restauração inadequada – sem diferença entre 

elas.  

A grande maioria dos estudos propõe que a combinação TE adequado/restauração 

adequada é a que apresenta o melhor prognóstico (KHULLAR et al., 2013; MORENO et al., 

2013; RAY; TROPE, 1995; SEGURA-EGEA et al., 2004; SONG et al., 2014; THAMPIBUL; 

JANTARAT; ARAYASANTIPARB, 2018; UREYEN KAYA et al., 2013). Craveiro et al. 

(2015), em um estudo de coorte retrospectivo, com 523 dentes tratados endodonticamente e 

acompanhados por um período de 2 a 10 anos, relataram que dentes com TE 

inadequado/restauração inadequada tiveram 16,15 vezes maior chance de falha do que dentes 

com TE adequado/restauração adequada. Uma revisão sistemática descreveu que ambos, o 

preenchimento radicular sem espaços vazios com extensão de no máximo 2 mm do ápice 

radiográfico e a presença de restauração coronária bem adaptada, melhoraram 

significativamente o sucesso do TE (NG et al., 2008).  

A maioria dos estudos aqui citados avaliou a prevalência de PA e sua relação com 

fatores endodônticos e coronários em pacientes provenientes de áreas urbanas.  No Brasil, o 

censo nacional demonstrou que 15,6% da população vive em áreas rurais, totalizando 

aproximadamente 30 milhões de pessoas (IBGE, 2010). A maioria das localidades rurais não 

possui um serviço de saúde especializado em suas proximidades, principalmente devido às 

dificuldades de acesso, precariedade nos serviços de transporte e distância entre as propriedades 

(ARRUDA; MAIA; ALVES, 2018; SALIBA et al., 2010). Esse também pode ser apontado 

como um dos motivos para a escassez de estudos envolvendo a população rural. Na tentativa 
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de traçar um perfil epidemiológico das condições de saúde bucal dessa população, percebem-

se ainda poucos trabalhos publicados na literatura (CASARIN, 2018; CAVALCANTI; 

SILVEIRA; GOES, 2012; COHEN-CARNEIRO et al., 2010; FERREIRA et al., 2019; MARIN, 

2018; MELLO; ANTUNES, 2004; MOURA et al., 2014; NICO et al., 2016; SALIBA et al., 

2010; SANTILLO et al., 2014). A falta de informações sobre a população rural compromete a 

prevenção e tratamento de doenças crônicas, inclusive as de origem dentária. 

Ao analisar os dados de indicadores sociais brasileiros (renda, escolaridade e 

saneamento básico), os piores achados estão concentrados em áreas rurais (IBGE, 2016). 

Populações com baixos indicadores sociais tendem a ter maior prevalência de doenças bucais, 

como a cárie dentária, quando comparadas às localidades com melhores condições de vida 

(MELLO; ANTUNES, 2004). Os estudos conduzidos em populações rurais revelam valores 

elevados para o índice CPO-D e para a média de dentes perdidos em diferentes faixas etárias 

(ALVES et al., 2008; SALIBA et al., 2010; SANTILLO et al., 2013, 2014). No trabalho de 

Saliba et al. (2010), foi relatado que 17,8% dos trabalhadores rurais avaliados eram edêntulos 

totais, sendo que mais da metade dos indivíduos acima de 45 anos utilizavam próteses totais 

nas arcadas superior e inferior. Além disso, dados da Pesquisa Nacional de Saúde, que avaliou 

a saúde bucal autorreferida da população brasileira, demonstraram que indivíduos residentes 

em áreas rurais apresentam piores indicadores em relação àqueles residentes em áreas urbanas. 

Apenas 56,6% avaliaram a sua saúde bucal como boa ou muito boa, 30,4% relataram possuir 

escova de dente, creme dental e fio dental para realizar a higiene bucal e 33,1% relataram perda 

de treze ou mais dentes (NICO et al., 2016). 

No campo da Endodontia, os estudos também são escassos. Marin (2018) avaliou a 

prevalência de PA em uma amostra representativa de uma população rural do sul do Brasil. A 

prevalência foi elevada, compreendendo 60,3% dos indivíduos e 5,4% dos dentes analisados. 

Quando considerados apenas os dentes tratados endodonticamente, a prevalência de PA 

aumentou para 50,7%. Gündüz et al. (2011) avaliaram o mesmo desfecho em uma amostra de 

conveniência da área rural da Turquia. Foram examinados apenas dentes com TE, dos quais 

67,9% apresentavam PA. Neste estudo, os autores concluíram que a qualidade técnica da 

obturação endodôntica é o fator-chave para um prognóstico mais favorável pós-tratamento. 

A epidemiologia é parte importante para as boas práticas em saúde pública. Estudos 

transversais permitem analisar a prevalência de doenças e tratamentos em uma determinada 

população e em determinado tempo, revelando o contexto atual daquela população. O 

delineamento transversal, no entanto, não permite avaliar se a doença, no caso a PA, está ativa 
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ou em processo de reparo (MORENO et al., 2013). Quando coletados em amostras 

representativas, os dados fornecem informações relevantes sobre as condições de vida da 

população avaliada e a qualidade dos serviços odontológicos prestados nessas áreas 

(ERIKSEN; KIRKEVANG; PETERSSON, 2002; THAMPIBUL; JANTARAT; 

ARAYASANTIPARB, 2018). Assim, os dados descobertos podem servir como ferramentas 

para planejamento, avaliação e monitoramento das intervenções em saúde bucal (NICO et al., 

2016). 

Diante do exposto, esse trabalho, que faz parte de um levantamento epidemiológico 

realizado na área rural da cidade de Rosário do Sul/RS, avaliou as possíveis associações entre 

PA e as condições endodônticas e coronárias dos dentes, dentre outras variáveis, em uma 

amostra representativa dessa população. A hipótese científica apresentada é que as condições 

endodônticas e coronárias estão significativamente associadas à prevalência de PA. 

  



 

 
 

14 

2 ARTIGO – APICAL PERIODONTITIS RELATED TO ENDODONTIC 

TREATMENT AND CORONAL CONDITION: A CROSS-SECTIONAL STUDY IN A 

SOUTHERN BRAZILIAN RURAL POPULATION 
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Abstract 

 

Aim: Identify possible associations between apical periodontitis (AP) and endodontic treatment 

(ET) and coronal conditions of teeth, among other variables, in a representative sample of a 

Brazilian rural population, from an epidemiological survey. 

Methodology: The sample of this cross-sectional study consisted of 584 non-edentulous adult 

individuals who presented complete periapical radiographic survey. Periapical status analysis 

was performed using the Periapical Index (PAI), an ordinal scale with 5 scores, in which 1 and 

2 are considered as “health” (absent AP) and the others are considered as “disease” (present 

AP). The endodontic condition (presence and quality of ET) was categorized, considering the 

occurrence of voids in the filling material and the root filling length. The presence of intracanal 

post was also registered. In multi-rooted teeth, the score attributed to AP and ET was the one 

of the root with the worse scenario. The coronal condition was classified in accordance with 

the existence of caries, restorations, prosthetic crowns and their qualities. Socioeconomic and 

demographic variables were also evaluated. Data were analysed descriptively and by the Chi-

squared test (α=5%). 

Results: The prevalence of AP in this sample was high (60.45%), showing a significant 

association with gender, age, skin colour, education level and household income. Of the 10,396 

evaluated teeth, 868 (8.35%) presented AP, which was significantly associated with dental 

group, dental arch, tooth position, presence of ET, intracanal post and coronal condition. The 

prevalence of AP in endodontically treated teeth was 56.87% and 71.56% of the root fillings 

were considered inadequate. When the variables ET quality and coronal condition were 

grouped, the association with AP was statistically significant. 

Conclusions: The results of this study suggest that ET quality and coronal condition combined 

impact the periapical status of endodontically treated teeth. AP was predominant in teeth with 

inadequate ET and inadequate coronal condition. 
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Introduction 

 

Apical periodontitis (AP) is a worrisome chronic inflammatory disorder (Fillipo et al. 

2014) that occurs in response to the presence of microorganisms within the root canal system 

of a necrotic tooth (Kakehashi et al. 1965, Sundovist 1976). It can be associated with individual-

related factors, such as: age, gender, systemic health and socioeconomic status (Persoon & 

Özok 2017). Several epidemiological studies have described the prevalence of apical 

periodontitis (AP) in different populations worldwide, with values between 27% and 70% 

(Cleen et al. 1993, Weiger et al. 1997, Aleksejuniene et al. 2000, Moor et al. 2000, Dugas et 

al. 2003, Huumonen et al. 2017).  

Endodontic treatment (ET) is the elective therapy for teeth with AP (Moor et al. 2000). 

Its goal is to ensure the reduction of apical radiolucencies until complete bone healing by 

eliminating endodontic microbiota (Ørstavik & Ford 2007). It is well-known that intracanal 

infection or reinfection are correlated with ET failure and persistent AP (Sjögren et al. 1990, 

Nair 2006, Craveiro et al. 2015). These microorganisms could remain within the root canal 

system or gain access to this site due to a failure of the coronal restoration (Vieira et al. 2012). 

Different authors have investigated the influence of ET quality and coronal condition in 

the post-treatment periapical status with contradictory results. Several studies disclosed that ET 

quality is the most important factor for periapical health (Kirkevang & Wenzel 2003, Chala et 

al. 2011, Moreno et al. 2013). However, Ray & Trope (1995) revealed that the coronal 

restoration quality had a higher impact on the periapical condition than ET quality, justifying 

that even with an adequate ET, bacteria and their toxic products present in the crown may reach 

the root apex, stimulating an inflammatory response. The data presented by these authors 

challenged the rationale of endodontics and stimulated intense discussions in the scientific 

community (Sritharan 2002, Williams & Williams 2010). Currently, it is reasonable to say that 

endodontic and coronal conditions are equally important for periapical health (Gillen et al. 

2011). 

The majority of the aforementioned studies on the prevalence of AP and associated 

factors were conducted using convenience samples from universities, hospitals or private 

practices in urban areas of different countries. In Brazil approximately 15% of the population 

live in rural areas (IBGE 2010). Most of these places do not have specialized health services, 

mainly due to access difficulties, precarious transportation services and distance between 

properties (Saliba et al. 2010, Arruda et al. 2018), which could also be pointed as a reason for 
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the scarcity of endodontic studies involving the rural population (Gündüz et al. 2011; Marin 

2018). These areas are likely to show poor values for social indicators, high prevalence of 

chronic diseases and consequently worse quality of life (Meit et al. 2014, Bortolotto et al. 

2018).  

Cross-sectional studies have inherent limitations but help to understand the current 

context of a specific population (Eriksen et al. 2002, Thampibul et al. 2018). When studying a 

representative sample, as Huumonen et al. (2017), data may provide relevant information about 

the life conditions of this population, the prevalence of diseases and the efficiency of health 

services (Eriksen et al. 2002). Then, the findings can be used as tools for planning, evaluating 

and monitoring oral health interventions. The aim of the present study was to evaluate the 

possible associations between AP and endodontic and coronal conditions of teeth, among other 

variables, in a representative sample of a southern Brazilian rural population. 

 

Materials and Methods 

 

Ethical considerations  

 

This cross-sectional study is part of an epidemiological survey carried out in the city of 

Rosário do Sul/RS – Brazil (Ferreira et al. 2019), previously approved by the Ethics Committee 

in Research of the Federal University of Santa Maria (CAAE: 37862414.5.0000.5346; ANEXO 

C). Individuals who agreed to participate signed an informed consent form. All participants 

received a written report detailing their oral health status and were referred for treatment 

whenever an oral pathology was observed. 

 

Subjects 

 

Detailed information about data collection can be found in Ferreira et al. (2019). Briefly, 

a representative sample of the individuals was obtained by a multistage probability sampling 

method. Of the eligible individuals (n = 1087), 688 agreed to participate in the study. Of these, 

584 had valid radiographs exams and composed the sample of the present study. The eligibility 

criteria were: subjects aged 18 years and older, who had at least one of their natural teeth, 

submitted to clinical examination and periapical radiographic survey. The exclusion criteria 

were: edentulous subjects, without clinical evaluation and those with invalid radiographic 
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exams (incomplete images of dental or support structures and images presenting insufficient 

quality for evaluation) (Marin 2018) (Figure 1).  

The socioeconomic and demographic profile of the individuals was evaluated through 

specific questionnaires, including information about gender, age, skin colour, education level 

and household income. The skin colour variable was dichotomized as “white” and “non-white” 

(IBGE 2010). The educational level was also categorized dichotomously as whether the subject 

had completed at least 8 years of formal education (which corresponds to primary school in 

Brazil). Household income records were based on the Brazilian monthly minimum wage 

(approximately USD 277). 

 

Radiographic examination 

 

Radiographic exams were performed in a mobile unit, consisting of a trailer equipped 

with a complete dental unit (dental chair, artificial light, compressor, dental x-ray machine and 

other basic amenities) following radioprotection and biosafety principles. An x-ray device 

(ProDental Equipamentos Odontológicos, São Paulo, SP, Brazil) operating at 70 kVp and 10 

mA was used, with exposure times ranging from 0.5 s to 0.8 s. A periapical radiograph per 

dental group (incisors, canines, premolars and molars) was taken using an intraoral digital x-

ray sensor (RVG 5100/#1; Carestream Dental, Atlanta, GA, USA), coupled to a radiographic 

positioner (XCP-DS; Dentsply Rinn, York, PA, USA). The Kodak Dental Imaging Software 

version 6 (Carestream Dental, Atlanta, GA, USA) was used to visualize the radiographic images 

on a computer with 20-inch screen, 1600 x 900-pixel resolution and 60 Hz (AOC, Manaus, AM, 

Brazil). The observers were free to apply any image enhancement function (sharpness, 

brightness, contrast, negative and colour changes) to obtain the best possible assessment, as 

described by Huumonen et al. (2017). 

 

Apical periodontitis 

 

Periapical status analysis was performed in a previous study (Marin 2018). The 

Periapical Index (PAI) was used as the classification method (Ørstavik et al. 1986) (Table 1). 

Teeth with PAI index 1 or 2 were considered healthy and those that obtained PAI index ≥ 3 

were considered diseased (Kirkevang et al. 2001). The root with the worst score of all was used 

to represent the PAI index for multirooted teeth. Cases of root remnant were also classified. 



 

 
 

20 

Third molars were excluded from the analysis, as well as teeth that had no visible apical 

structure in the radiographic images even after applying enhancement filters. 

 

Endodontic treatment and coronal conditions  

 

For the evaluation of endodontic and coronal conditions of teeth, the digital radiographs 

were analysed in the same way, using the same tools mentioned in the AP assessment, in a dark 

room using a 20-inch monitor with 1600x900 resolution and 60 Hz frequency (AOC, Manaus, 

AM, Brazil). Such conditions were categorized according to the parameters described in Table 

1, adapted from Kirkevang et al. (2001). Regarding ET quality, the “length of root filling” 

variable was assessed by measuring the distance from the root filling end to the radiographic 

apex by means of an inbuilt measurement tool in the Kodak Dental Imaging Software. For the 

evaluation of ET quality in multirooted teeth, the score of the root with the “worst scenario” 

was selected. Both variables for ET quality (lateral sealing and length) were dichotomized in 

adequate or inadequate and then were grouped to help statistical analysis. Lateral sealing of 

root filling was considered adequate only when code 0 was registered. When codes 1, 2 and 3 

were recorded, the lateral sealing was considered inadequate. Length of root filling was 

considered adequate for codes 0 and 2. All the other codes were registered as inadequate. 

Finally, ET was considered adequate when both lateral sealing and length of root filling were 

adequate. When one of these parameters were inadequate, ET was considered inadequate. The 

coronal condition was also dichotomized for statistical analysis. Codes 0, 1 and 5 were 

adequate, while 2, 3, 4, 6, 7 and 8 were inadequate (Table 1). 

 

Training and calibration of observers  

 

For radiographic examination, an experienced radiologist previously trained the 

examiners regarding the use of the intraoral digital x-ray sensor, positioners and software from 

complete periapical radiographs of three individuals (Ferreira et al. 2019). 

 For evaluations of AP, endodontic and coronal conditions, two observers were 

previously trained and calibrated by the same radiologist. One observer was responsible for the 

assessment of AP and the other for evaluating the endodontic and coronal conditions. From the 

database, 30 periapical radiographs were randomly selected (www.randomizer.com) to perform 

the calibration. The intra and inter-examiner Kappa coefficients for AP were 0.70 and 0.80, 
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respectively (Marin 2018). For endodontic conditions, Kappa coefficients were as follows: 1.00 

(intra) and 1.00 (inter) for presence of ET; 1.00 (intra) and 1.00 (inter) for presence of intracanal 

post; 0.68 (intra) and 0.83 (inter) for lateral sealing of root filling; 0.90 (intra) and 0.88 (inter) 

for length of root filling (adequate/inadequate). Intraclass correlation coefficients (ICC) were 

0.94 (intra) and 0.96 (inter) for length measurement, i.e. the distance between the root filling 

end and the radiographic apex. Finally, Kappa coefficients for the coronal condition were 0.83 

(intra) and 0.70 (inter) (SPSS Statistics v. 24; IBM SPSS Inc., Chicago, IL, USA). 

 

Statistical analysis 

 

Statistical analyses were conducted by using the SPSS software (Statistical Package for 

the Social Sciences, version 24.0; IBM, Chicago, IL). Descriptive data were obtained as 

frequencies of the categories within each variable. Chi-square tests were used to identify 

associations between AP and individual-related factors (gender, age, skin colour, education and 

household income) or tooth-related factors (dental group, dental arch, tooth position, presence 

and quality of ET, presence of intracanal post and coronal condition). The significance level 

was set at 5%. 

 

Results 

 

A total of 584 patients were evaluated. Their socioeconomic and demographic 

characteristics are described in Table 2. Male subjects comprised 50.51% of the sample. Their 

age ranged from 18 to 93 years, with an average of 47.23 (± 15.39) years. The most prevalent 

age was 50 – 59 years (25.34%). Patients were predominantly white (68.49%), had ≤ 8 years of 

schooling (78.18%) and lived with a household income of > 1 Brazilian minimum wage 

(62.76%).   

The prevalence of AP in this sample was 60.45% (n = 353). The number of lesions 

varied from 0 to 12 in the same subject, with a mean of 1.52 (± 1.82) per individual. The 

prevalence of ET was 20.72% (n = 121). The minimum and maximum numbers of treatment 

per patient were 0 and 8, respectively, with a mean of 0.36 (± 0.81). There was a significant 

association between AP and gender (P = 0.048), with men presenting a prevalence of 63.73%. 

Also, there was a significant association between AP and age (P < 0.001) and ET and age (P = 

0.016). The prevalence of AP was higher in subjects between 50 – 59 years (71.62%) and those 
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between 40 – 49 years had more ET (30.16%). AP was associated with skin colour (P = 0.045), 

education (P = 0.025) and household income (P = 0.003), while ET was associated with 

education (P < 0.001) and household income (P < 0.001) (Table 3). 

In total, 10,396 teeth were evaluated. Of these, 281 (2,70%) were classified as root 

remnants. The mean number of teeth per individual was 17.80 (± 6.76, min 1, max 28). Of all, 

868 teeth presented AP (8.35%) and 211 had ET (2.03%). There was a significant association 

between AP and dental group (P < 0.001) or AP and tooth position (P < 0.001), where posterior 

teeth were the most affected (9.50%). In relation to the dental arch, AP was more prevalent in 

upper teeth (11.33%) (P < 0.001), as described in Table 4.  

 When considering the presence of ET (P < 0.001), there was a significant association 

with AP, with 56.87% of the root-filled teeth presenting the pathology. The presence of 

intracanal post was visualized in 61 cases and three teeth had intracanal post without ET. When 

teeth with intracanal post were considered, the prevalence of AP was 73.77%, with a significant 

association between the two variables (P < 0.001). Regarding coronal condition, 60.13% of the 

teeth presented a healthy crown. Of these, only 1.81% had AP. On the other hand, in teeth with 

inadequate radiopaque restoration (open margins) and unadapted prosthetic crowns the 

prevalence of AP was 23.59% and 53.33%, respectively. The association between AP and 

coronal condition was significant (P < 0.001). When this variable was dichotomized into 

adequate and inadequate, the association between AP and coronal condition remain significant 

(P < 0.001); the inadequate category had higher prevalence of AP (27.59%) (Table 4).  

 Table 5 shows the distribution of AP prevalence according to ET quality and coronal 

condition in endodontically treated teeth (n = 211). Root filling quality was considered 

inadequate in 71.56% of these teeth, with inadequate lateral sealing and/or inadequate length. 

Most of the coronal restorations were also recorded as inadequate (59.72%). There was not a 

significant association between AP and ET quality (P = 0.513). However, a significant 

association was detected between AP and coronal condition, with the highest prevalence in 

teeth with inadequate restoration (62.70%). Also, when ET quality and coronal condition were 

combined, the association with AP was significant (P = 0.025). The category with inadequate 

ET and inadequate restoration had the highest prevalence (68.18 %) (Table 5).  
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Discussion 
  

 The present study showed that AP is highly frequent in this Brazilian rural population 

(60.45%), suggesting a high caries experience (Mello & Antunes 2004) and the lack of access 

to specialized dental centres (Ahn et al. 2011).These results are similar to those of other studies 

performed in different geographic locations (Cleen et al. 1993, Weiger et al. 1997, 

Aleksejuniene et al. 2000, Dugas et al. 2003, Moor et al. 2000), but are more expressive than 

those observed in some studies conducted in Scandinavian countries (Eriksen et al. 1995; 

Huumonen et al. 2017), where better socioeconomic status is verified. Although, the findings 

of these investigations should be compared with caution due to variations in sampling 

procedures, selection of participants, examination methods and criteria for diagnosing 

endodontic/coronal conditions (Chala et al. 2011). 

 A significant association between AP and gender was found, with men presenting higher 

prevalence (63.73%) than women (55.71%). The results of this study are in agreement with 

other reports (Berlinck et al. 2015, Huumonen et al. 2017). Individuals aged between 50 – 59 

years had higher prevalence of AP (71.62%), suggesting an increase in the prevalence with 

increasing patient age, as proposed for many authors (Kirkevang et al. 2001, Eriksen et al. 2002, 

Segura-Egea et al. 2004). For ET, subjects aged between 40 – 49 years showed higher 

prevalence of AP (30.16%), probably because individuals in this age range seek dental service 

more frequently.  

 The socioeconomic and demographic variables in the present study provide an overall 

picture of the patients of this rural population. In this study, AP was significantly associated 

with skin colour, education and household income, while ET was significantly associated with 

the last two variables. Although it is well-known that dental variables are more strongly 

associated with AP, it is pertinent to remember that socioeconomic variables indirectly affect 

the occurrence of AP and the possibility of treatment and maintenance of teeth (Berlinck et al. 

2015). Individuals with less years of education and less household income have greater 

prevalence of caries (Costa et al. 2012), which is the main etiological factor of AP. Furthermore, 

race and income level disparities are well-documented and represent a persistent problem 

(Agency for Healthcare Research and Quality 2016). Adults living with low income are likely 

to receive less dental care than wealthier adults (Fos & Hutchison 2017), also many indicators 

of health, access to care and health care quality are worse in racial minorities than whites (CDC 

2017). 
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 Posterior teeth presented significantly higher prevalence of AP, as showed earlier 

(Kirkevang et al. 2001; Hommez et al. 2002; Huumonen et al. 2017). In this study, AP was 

predominant in the molar group and the maxilla was more affected than the mandible. This fact 

can be related to the complex anatomy of these teeth, which contributes to a higher risk of dental 

caries due to plaque accumulation, and to the spongy nature of the maxillary bone, which 

favours the faster development of a periapical lesion. Also, because of the position of these 

teeth in the arch, it becomes more difficult to perform an efficient dental hygiene (Fernandes et 

al. 2013; Huumonen et al. 2017). 

 The outcomes of the present study also show a significant association between AP and 

the presence of ET, with a greater prevalence of AP in endodontically treated teeth (56.87%), 

when compared to those without any endodontic intervention (7.23%). These values are similar 

to those obtained in previous studies (Siqueira et al. 2005, Pedro et al. 2016). Other 

investigation conducted in a rural population showed even higher prevalence of AP in root-

filled teeth (67.9%) (Gündüz et al. 2011). However, it is important to mention that their study 

used a convenience sample in the rural area of Turkey, consisted only of men. 

 When analysing ET quality, technical variables were considered – homogeneity of 

filling material and length of root filling – as recommended previously (Ng et al. 2008, 

Kirkevang et al. 2001). Even so, it is important to remember that the radiographic image is not 

sufficient to evaluate how all intraoperative endodontic procedures were conducted, especially 

the disinfection of the root canal system (Kabak & Abbot 2005), which has major influence on 

the outcome of ET (Sjögren et al. 1997). ET quality was disappointing in this population, with 

only 28.44% of adequate root fillings. Previous studies have reported high frequencies of 

periradicular lesions in poorly filled root canals (Kirkevang et al. 2001, Segura-Egea et al. 2004, 

Kayahan et al. 2008, Moreno et al. 2013). The prevalence of AP in inadequate ET was 58.28%, 

but there was no significant association between these two variables.  

 Some studies have reported that an appropriate coronal seal is also important to improve 

endodontic success (Ray & Trope 1995, Hommez et al. 2002). The frank exposure of root 

fillings to microorganisms and their products present in saliva and oral cavity may lead to 

reinfection of the root canal system in less than 60 days (Torabinejad et al. 1990, Saunders & 

Saunders, 1994). Ray & Trope (1995) suggested that the coronal condition had a greater impact 

in the periapical status than ET quality. However, other studies have suggested that endodontic 

success rates depend equally on ET and coronal restoration qualities (Gillen et al. 2011). In this 

study, a significant association was found between the prevalence of AP and coronal condition 
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when all teeth were considered, showing that 27.59% of the teeth with inadequate coronal 

condition had AP, while only 2.78% of the teeth with an adequate condition were affected. 

These findings are also reported by Hommez et al. (2002) and Moreno et al. (2013). When only 

root-filled were considered, the coronal condition was also significantly associated with AP, as 

reported by Segura-Egea et al. (2004), Chala et al. (2011), and Craveiro et al. (2015). 

 Furthermore, the results of the present research indicate that ET quality and coronal 

condition were statically associated with AP when these variables were combined. When both 

ET and coronal conditions were considered inadequate, the prevalence of AP was 68.18%, 

showing that the sum of the two inadequate dental conditions could favour the chance of 

developing a periapical lesion. AP was also influenced by the presence of an intracanal post. 

This is in agreement with other authors (Eckerbom et al. 1991, Saunders et al. 1997, Boucher 

et al. 2002). 

 Digital periapical radiographs were used in this study to detect AP. They have greater 

sensibility when compared with panoramic radiographs for screening this pathology 

(Muhammed & Manson-Hing 1982). It is well-known that cone beam computed tomography 

(CBCT) is the most accurate method for identifying AP when histopathological findings are 

used as gold-standard (Kanagasingam et al. 2016, Estrela et al. 2008). However, the space of 

the periodontal ligament of teeth with healthy pulp is sometimes increased when viewed by 

CBCT and this may lead to misinterpretations when CBCT is used as a diagnostic method for 

periapical changes (Pope et al. 2014). Moreover, because it is an expensive exam and expose 

the patient to a higher dose of radiation, this is not the first-choice method for epidemiological 

studies. In addition, in populations with difficult access, as the one evaluated here, it is not 

possible to use a CBCT machine. 

Most epidemiological studies use just the radiographic method for evaluating AP, ET 

and coronal restoration quality, although it is clear that this 2-dimensional exam have 

limitations. For coronal restorations, clinical assessment could contribute, adding possible 

information on microleakage in occlusal margins, cracks, and perforations, that sometimes are 

not observed in radiographs (Craveiro et al. 2015). Clinical aspects related to ET, as pain 

symptoms, sinus tract, edema or exudation, were also not evaluated here. Few studies evaluated 

both clinical and radiographic conditions (Hommez et al. 2002, Dugas et al. 2003, Craveiro et 

al. 2015) and they warn about some inconsistencies and poor agreement between clinical and 

radiographic assessments. 

Cross-sectional studies have weak strength of causal inference but strong external 
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validity (Eriksen et al. 2002). Data are collected and analysed just once, at one given time point, 

so they are vulnerable to interpretation bias. For evaluation of AP, as carried out in this study, 

it is impossible to distinguish whether it is a case in healing process or the maintenance of a 

chronic injury. Only the patient's dental history or studies with a longitudinal design could 

provide this information (Huumonen et al. 2017). 

To the best of authors’ knowledge, this cross-section study is part of the first 

epidemiological survey (Ferreira et al. 2019) to assess oral health conditions in a representative 

sample of a Brazilian rural population. The investigation of these conditions in rural inhabitants 

is required especially due to the difficult access to medical and oral care of these populations 

(Skillman et al. 2010), since the improvement of oral health is strongly associated with better 

reach to health care services (Ahn et al. 2011). Also, this kind of research, with a representative 

population-based sample, is rare in endodontics (Eriksen et al. 2002; Huumonen et al. 2017). 

So, the data collected here reinforce the body of evidence on the prevalence of AP and 

associated factors, which can be useful in the planning and improvement of oral health policies. 

 
Conclusions 

 

Findings from this Brazilian rural population agree with those from other countries and 

show a high prevalence of AP, especially in areas with low socioeconomic indicators. Here, the 

prevalence of AP was significantly associated with gender, age, skin colour, education level 

and household income, when the patient was considered as experimental unit. Additionally, AP 

was significantly associated with dental group, dental arch, tooth position, presence of ET, 

intracanal post and coronal condition, when the tooth was considered as experimental unit. The 

results also confirmed that the quality of ET and coronal condition combined impacted the 

periapical status. AP was predominant in teeth with inadequate ET and inadequate coronal 

condition. 
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Tables 

 

Table 1 Parameters, registrations and codes with relation to the endodontic and coronal 
conditions. 
 

Parameters  Registrations and codes 

Endodontic 
condition 

Endodontic treatment 
 0 = absent 

1= present 

Lateral sealing of root filling 
(adequate = no voids) 

 0 = adequate ½ coronal e adequate ½ apical 
1 = adequate ½ coronal e inadequate ½ apical 
2 = inadequate ½ coronal e adequate ½ apical 
3 = inadequate ½ coronal e inadequate ½ apical 

Length of root filling 

 0 = adequate ≤ 2 mm from radiographic apex 
1 = inadequate > 2mm from radiographic apex 
2 = flush, root filling ending at the radiographic apex  
3 = overfilling, root filling material in the periapical area 
4 = pulpotomy, material seen only in the pulp chamber 

Intracanal post  0 = absent 
1 = present 

Coronal condition 

 0 = healthy 
1 = adequate radiopaque restoration 
2 = inadequate radiopaque restoration (overhangs) 
3 = inadequate radiopaque restoration (open margins) 
4 = radiolucent restoration/caries/open cavity 
5 = adapted prosthetic crown 
6 = unadapted prosthetic crown 
7 = root rest 
8 = non carious lesions 

Periapical index (PAI) (Ørstavik et al. 1986) 

 1 = Normal periapical structures 
 2 = Small changes in bone structures 
 3 = Changes in bone structures with some mineral loss 
 4 = Periodontitis with well-defined radiolucent area 
 5 = Severe periodontitis with exacerbating features 

Adapted from Kirkevang et al. 2001. 
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Table 2 Sample characteristics (n = 584). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Variable N % 
Gender   
Female 289 49.49 
Male 295 50.51 

Age 
  

18 – 29 82 14.04 
30 – 39 107 18.32 
40 – 49 126 21.58 
50 – 59 148 25.34 
60 ≥ 121 20.72 

Skin colour 
  

White 400 68.49 
Non-white 184 31.51 

Education 
  

£ 8 years  455 78.18 
> 8 years 127 21.82 

Household income 
  

£ 1 BMW* 216 37.24 
> 1 BMW* 364 62.76 

For some variables, “n” does not add up to 584 due to missing data. 
*BMW: Brazilian minimal wage in 2016 (approximately USD 277 
when data were gathered). 
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Table 3 Prevalence of apical periodontitis (AP) and endodontic treatment (ET) according to 
individual-related factors (n = 584). 
 

 

*BMW: Brazilian minimal wage in 2016 (approximately USD 277 when data were gathered). 

  

Variable Prevalence of 
AP 

n (%) 

P (Chi-square 
test) 

Prevalence of ET 
 n (%) 

P (Chi-square 
test) 

Gender  0.048  0.296 
Female 163 (55.71)  65 (22.49)  
Male 190 (63.73)  56 (18.28)  

Age 
 

< 0.001  0.016 
18 – 29 33 (40.24)  12 (14.63)  
30 – 39 58 (54.21)  24 (22.43)  
40 – 49 79 (62.70)  38 (30.16)  
50 – 59 106 (71.62)  30 (20.27)  
60 ≥ 73 (60.33)  17 (14.05)  

Skin colour 
 

0.045  0.365 
White 228 (57.00)  87 (21.75)  
Non-white 121 (65.76)  34 (18.48)  

Education  0.025  <0.001 
£ 8 years 283 (62.20)  74 (16.26)  
> 8 years 65 (51.18)  46 (36.22)  

Household income  0.003  <0.001 
£ 1 BMW* 146 (67.59)  27 (12.50)  
> 1 BMW* 201 (55.22)  93 (25.55)  
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Table 4 Prevalence of apical periodontitis as influenced by tooth-related factors (n = 10,396). 
 
Variable Total teeth  

n (%) 
Prevalence of apical 
periodontitis n (%) 

P (Chi-square test) 

Dental group   < 0.001 
Incisors 3,464 (33.32) 311 (8.98)  
Canine 1,839 (17.69) 73 (3.97)  
Premolar 3,317 (31.91) 281 (8.47)  
Molar 1,776 (17.08) 203 (11.43)  

Dental arch   < 0.001 
Upper 4,915 (47.28) 557 (11.33)  
Lower 5,481 (52.72) 311 (5.67)  

Tooth position   < 0.001 
Anterior 5,303 (51.01) 384 (7.24)  
Posterior 5,093 (48.99) 484 (9.50)  

Endodontic treatment   < 0.001 
Present 211 (2.03) 120 (56.87)  
Absent 10,185 (97.97) 748 (7.34)  

Intracanal post   < 0.001 
Present  61 (0.59) 45 (73.77)  
Absent 10,335 (99.41) 823 (7.96)  

Coronal condition   < 0.001 
Healthy 6,251 (60.13) 113 (1.81)  
Adequate radiopaque 
restoration 

1,799 (17.30) 110 (6.11)  

Inadequate radiopaque 
restoration (overhangs) 

68 (0.65) 13 (19.12)  

Inadequate radiopaque 
restoration (open margins) 

407 (3.91) 96 (23.59)  

Radiolucent 
restoration/caries/open cavity 

1,035 (9.96) 231 (22.32)  

Adapted prosthetic crown 12 (0.12) 1 (8.33)  
Unadapted prosthetic crown 15 (0.14) 8 (53.33)  
Root remnant 281 (2.70) 263 (93.59)  
Non carious lesion 528 (5.08) 33 (6.25)  

Coronal condition 
(dichotomized) 

  < 0.001 

Adequate 8,062 (77.55) 224 (2.78)  
Inadequate 2,334 (22.45)  644 (27.59)  
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Table 5 Prevalence of apical periodontitis as influenced by endodontic treatment quality and 
coronal condition (n = 211). 
 
Variable Total teeth  

n (%) 
Prevalence of apical 
periodontitis n (%) 

P (Chi-square test) 

Root canal filling 
(lateral seal of root 
filling - voids) 

  0.602 

Adequate 100 (47.39) 55 (55.00)  
Inadequate 111 (52.61) 65 (58.56)  

Root canal filling 
(length of root filling) 

  0.102 

Adequate 121 (57.35) 63 (52.07)  
Inadequate 90 (42.65) 57 (63.33)  

Root canal filling 
(lateral sealing + 
length) 

  0.513 

Adequate 60 (28.44) 32 (53.33)  
Inadequate 151 (71.56) 88 (58.28)  

Coronal condition   0.037 
Adequate 85 (40.28) 41 (48.24)  
Inadequate 126 (59.72) 79 (62.70)  

Coronal condition and 
root canal filling 

  0.025 

Adequate and 
adequate 

22 (10.43) 13 (59.09)  

Adequate and 
inadequate 

38 (18.01) 19 (50.00)  

Inadequate and 
adequate 

63 (29.86) 28 (44.44)  

Inadequate and 
inadequate 

88 (41.71) 60 (68.18)  
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Figures 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Flowchart (subjects included in the study). 

 

Enrolled subjects 
(n=1087) 

Eligible subjects 
(n=688) 

Ineligible subjects 
(n=399) 

Excluded (n=104) 
 

23 < 18 years old 
68 Edentulous subjects 
3 Without clinical examination 
7 Without radiographic examination 
3 Invalid radiographic examination 

 

Subjects included 
(n=584) 

Adapted from Marin 2018. 
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3 CONCLUSÃO 

 

Considerando a metodologia aplicada e as limitações do trabalho, conclui-se que: 

 

• A prevalência de periodontite apical (PA) foi elevada, atingindo 60,45% dos indivíduos 

(n = 584) e 8,35% dos dentes avaliados (n = 10396); 

• A prevalência de tratamento endodôntico (TE) foi moderada, abrangendo 20,72% dos 

indivíduos e 2,03% dos dentes; 

• Dos dentes tratados endodonticamente, a maioria apresentou obturação do canal 

radicular inadequada (71,56%) e condição coronária inadequada (59,72%); 

• Quando o indivíduo foi considerado como unidade experimental, houve associação 

significativa entre PA e gênero, idade, cor de pele, escolaridade e renda familiar; 

• Quando o dente foi considerado como unidade de análise, houve associação 

significativa entre PA e grupo dentário, arcada dentária, posição dentária, presença de 

TE, de retentor intrarradicular e condição coronária. 

• PA foi significativamente associada aos dentes que apresentavam obturação do canal 

inadequada e condição coronária inadequada. 

 

  



 

 
 

39 

REFERÊNCIAS 

 

ABBOTT, P. V. Classification, diagnosis and clinical manifestations of apical periodontitis. 
Endodontic Topics, v. 8, n. 1, p. 36–54, 2005.  
 
ALEKSEJUNIENE, J. et al. Apical periodontitis and related factors in an adult Lithuanian 
population. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and 
Endodontology, v. 90, n. 1, p. 95–101, 2000. 
 
ALVES, R. H. da S. et al. Cárie dentária em população ribeirinha do estado de Rondônia, 
região amazônica, Brasil, 2005/2006. Cadernos de Saúde Pública, v. 24, n. 10, p. 2347–
2353, 2008.  
 
ARRUDA, N. M.; MAIA, A. G.; ALVES, L. C. Desigualdade no acesso à saúde entre as 
áreas urbanas e rurais do Brasil: uma decomposição de fatores entre 1998 a 2008. Cadernos 
de Saúde Pública, v. 34, n. 6, p. 1–14, 2018. 
 
BERLINCK, T. et al. Epidemiological evaluation of apical periodontitis prevalence in an 
urban Brazilian population. Brazilian Oral Research, v. 29, n. 1, p. 1–7, 2015. 
 
BUENO, M. R.; ESTRELA, C. Prevalência de tratamento endodôntico e periodontite apical 
em várias populações do mundo, detectada por radiografias panorâmicas, periapicais e 
tomografias computadorizadas cone beam. Robrac, v. 17, n. 43, p. 79–90, 2008. 
 
CASARIN, M. Prevalência de recessão gengival e fatores associados em uma população 
rural do sul do brasil. 2018. xv, 99 f. Tese (Doutorado em Ciências Odontológicas)–
Universidade Federal de Santa Maria, Santa Maria, RS, 2018. 
 
CAVALCANTI, R. P.; GASPAR, G. da S.; GOES, P. S. A. de. Utilização e acesso aos 
serviços de saúde bucal do SUS - uma comparação entre populações rurais e urbanas. 
Pesquisa Brasileira em Odontopediatria e Clínica Integrada, v. 12, n. 1, p. 121–126, 
2012.  
 
CHALA, S.; ABOUQAL, R.; ABDALLAOUI, F. Prevalence of apical periodontitis and 
factors associated with the periradicular status. Acta Odontologica Scandinavica, v. 69, n. 6, 
p. 355–359, 2011.  
 
CLEEN, M. J. H. D. et al. Periapical status and prevalence of endodontic treatment in an adult 
Dutch population. International Endodontic Journal, v. 26, n. 2, p. 112–119, 1993.  
 
COHEN-CARNEIRO, F. et al. Psychometric properties of the OHIP-14 and prevalence and 
severity of oral health impacts. Cadernos de Saúde Pública, v. 26, n. 6, p. 1122–1130, 2010.  
 
CRAVEIRO, M. A. et al. Influence of coronal restoration and root canal filling quality on 
periapical status: Clinical and radiographic evaluation. Journal of Endodontics, v. 41, n. 6, 
p. 1–5, 2015.  
 
DUGAS, N. N. et al. Periapical health and treatment quality assessment of root-filled teeth in 
two Canadian populations. International Endodontic Journal, v. 36, p. 181–192, 2003.  



 

 
 

40 

ERIKSEN, H. M.; KIRKEVANG, L.-L.; PETERSSON, K. Endodontic epidemiology and 
treatment outcome: general considerations. Endodontic Topics, v. 2, p. 1–9, 2002.  
 
ESTRELA, C. et al. Accuracy of cone beam computed tomography and panoramic and 
periapical radiography for detection of apical periodontitis. Journal of Endodontics, v. 34, n. 
3, p. 273–279, 2008. a.  
 
ESTRELA, C. et al. Prevalence and risk factors of apical periodontitis in endodontically 
treated teeth in a selected population of Brazilian adults. Brazilian Dental Journal, v. 19, n. 
1, p. 34–39, 2008. b.  
 
ESTRELA, C. et al. A new periapical index based on cone beam computed tomography. 
Journal of Endodontics, v. 34, n. 11, p. 1325–1331, 2008. c. 
 
FERNANDES, L. M. P. S. R. et al. Prevalence of apical periodontitis detected in cone beam 
CT images of a Brazilian subpopulation. Dentomaxillofacial Radiology, v. 42, p. 1–6, 2013.  
 
FERREIRA, T. G. M. et al. Sampling strategy of an epidemiological survey using a satellite 
image program. Cadernos de Saúde Pública, v. 53, p. 1–11, 2019. 
 
GILLEN, B. M. et al. Impact of the quality of coronal restoration versus the quality of root 
canal fillings on success of root canal treatment: a systematic review and meta-analysis. 
Journal of Endodontics, v. 37, p. 895–902, 2011. 
 
GUIMARÃES, M. R. F. de S. G. et al. Evaluation of the relationship between obturation 
length and presence of apical periodontitis by CBCT : an observational cross-sectional study. 
Clinical Oral Investigations, v. 10, p. 1–5, 2018.  
 
GÜNDÜZ, K. et al. Cross-sectional evaluation of the periapical status as related to quality of 
root canal fillings and coronal restorations in a rural adult male population of Turkey. BMC 
Oral Health, v. 11, n. 1, p. 1–6, 2011.  
 
HEBLING, E. et al. Periapical status and prevalence of endodontic treatment in 
institutionalized elderly. Brazilian Dental Journal, v. 25, n. 2, p. 123–128, 2014.  
 
HOLLANDA, A. C. B. et al. Prevalence of endodontically treated teeth in a Brazilian adult 
population. Brazilian Dental Journal, v. 19, n. 4, p. 313–317, 2008.  
 
HUUMONEN, S.; SUOMINEN, A. L.; VEHKALAHTI, M. M. Prevalence of apical 
periodontitis in root filled teeth: findings from a nationwide survey in Finland. International 
Endodontic Journal, v. 50, n. 3, p. 229–236, 2017.  
 
INSTITUTO BRASILEIRO DE GEOGRAFIA E ESTATÍSTICA. Sinopse do censo 
demográfico 2010. Rio de Janeiro, 2010. Disponível em: 
<https://censo2010.ibge.gov.br/sinopse/index.php?dados=8>. Acesso em: 20 abr. 2019. 
 
INSTITUTO BRASILEIRO DE GEOGRAFIA E ESTATÍSTICA. Síntese de indicadores 
sociais: uma análise das condições de vida da população brasileira. Rio de Janeiro, 2016. 
Disponível em: <https://biblioteca.ibge.gov.br/visualizacao/livros/liv98965.pdf>. Acesso em: 
20 abr. 2019.  



 

 
 

41 

KAKEHASHI, S.; STANLEY, H. R.; FITZGERALD, R. J. The effects of surgical exposures 
of dental pulps in germ-free and conventional laboratory rats. Oral Surgery, Oral Medicine, 
Oral Pathology, v. 20, n. 3, p. 340–349, 1965.  
 
KALENDER, A. et al. Influence of the quality of endodontic treatment and coronal 
restorations on the prevalence of apical periodontitis in a turkish cypriot population. Medical 
Principles and Practice, v. 22, n. 2, p. 173–177, 2013.  
 
KANAGASINGAM, S. et al. Diagnostic accuracy of periapical radiography and cone beam 
computed tomography in detecting apical periodontitis using histopathological findings as a 
reference standard. International Endodontic Journal, v. 50, n. 5, p. 1–10, 2016.  
 
KHULLAR, P. et al. A survey report on effect of root canal fillings and coronal restorations 
on the periapical status of endodontically treated teeth in a selected group of population. 
International Journal of Clinical Pediatric Dentistry, v. 6, n. 2, p. 89–94, 2013. 
 
KIRKEVANG, L.-L. et al. A comparison of the quality of root canal treatment in two Danish 
subpopulations examined 1974-75 and 1997-98. International Endodontic Journal, v. 34, n. 
8, p. 607–612, 2001.  
 
KIRKEVANG, L.-L.; WENZEL, A. Risk indicators for apical periodontitis. Community 
dentistry and oral epidemiology, v. 31, n. 1, p. 59–67, 2003. 
 
MARIN, J. A. Prevalência de periodontite apical de população rural e de uma 
subpopulação urbana. 2018. xv, 94 f. Tese (Doutorado em Ciências Odontológicas)–
Universidade Federal de Santa Maria, Santa Maria, RS, 2018. 
 
MASLAMANI, M.; KHALAF, M.; MITRA, A. Association of quality of coronal filling with 
the outcome of endodontic treatment: a follow-up study. Dentistry Journal, v. 5, n. 5, p. 1–8, 
2017. 
 
MELLO, T. R. de C.; ANTUNES, J. L. F. Prevalência de cárie dentária em escolares da 
região rural de Itapetininga, São Paulo, Brasil. Cadernos de Saúde Pública, v. 20, n. 3, p. 
829–835, 2004. 
 
MÖLLER, Å. J. R. et al. Apical periodontitis development and bacterial response to 
endodontic treatment. Experimental root canal infections in monkeys with selected bacterial 
strains. European Journal of Oral Sciences, v. 112, n. 3, p. 207–215, 2004.  
 
MOOR, R. J. G. De et al. Periapical health related to the quality of root canal treatment in a 
Belgian population. International Endodontic Journal, v. 33, p. 113–120, 2000.  
 
MORENO, J. O. et al. Periradicular status and quality of root canal fillings and coronal 
restorations in an urban colombian population. Journal of Endodontics, v. 39, n. 5, p. 600–
604, 2013.  
 
MOURA, C. et al. Autoavaliação da saúde bucal e fatores associados entre adultos em áreas 
de assentamento rural, Estado de Pernambuco, Brasil. Cadernos de Saúde Pública, v. 30, n. 
3, p. 611–622, 2014.  
 



 

 
 

42 

NAIR, P. N. R. On the causes of persistent apical periodontitis - a review. International 
Endodontic Journal, v. 39, n. 4, p. 249–81, 2006.  
 
NAIR, P. N. R.; PAJAROLA, G.; SCHROEDER, H. E. Types and incidence of human 
periapical lesions obtained with extracted teeth. Oral Surgery, Oral Medicine, Oral 
Pathology, Oral Radiology, and Endodontology, v. 81, n. 1, p. 93–102, 1996. 
 
NG, Y.-L. et al. Outcome of primary root canal treatment: systematic review of the literature - 
Part 2. Influence of clinical factors. International Endodontic Journal, v. 41, n. 1, p. 6–31, 
2008.  
 
NICO, L. S. et al. Saúde bucal autorreferida da população adulta brasileira: resultados da 
Pesquisa Nacional de Saúde 2013. Ciência & Saúde Coletiva, v. 21, n. 2, p. 389–398, 2016. 
 
OLIVEIRA, B.P., CÂMARA, A.C., AGUIAR, C.M. Prevalence of Asymptomatic Apical 
Periodontitis and its Association with Coronary Artery Disease in a Brazilian. Acta 
Stomatologica Croatica, v. 51, p. 106–112, 2017.  
 
ØRSTAVIK, D.; KEREKES, K.; ERIKSEN, H. M. The periapical index: a scoring system for 
radiographic assessment of apical periodontitis. Dental Traumatology, v. 2, n. 1, p. 20–34, 
1986.  
 
PEDRO, F. M. et al. Status of endodontic treatment and the correlations to the quality of root 
canal filling and coronal restoration. Journal of Contemporary Dental Practice, v. 17, n. 
10, p. 830–836, 2016.  
 
PERSOON, I. F.; ÖZOK, A. R. Definitions and epidemiology of endodontic infections. 
Current Oral Health Reports, v. 4, n. 4, p. 278–285, 2017. 
 
RAY, H. A.; TROPE, M. Periapical status of endodontically treated teeth in relation to the 
technical quality of the root filling and the coronal restoration. International Endodontic 
Journal, v. 28, n. 1, p. 12–18, 1995.  
 
RICUCCI, D.; BERGENHOLTZ, G. Bacterial status in root filled teeth exposed to the oral 
environment by loss of restauration and fracture or caries – a histobacteriologocal study of 
treated cases. International Endodontic Journal, v. 36, p. 787–802, 2003.  
 
SALIBA, N. A. et al. Perda dentária em uma população rural e as metas estabelecidas pela 
Organização Mundial de Saúde. Ciência & Saúde Coletiva, v. 15, n. supl.1, p. 1857–1864, 
2010. 
 
SANTILLO, P. M. H. et al. Impacto biopsicossocial da perda dentária em trabalhadores 
brasileiros de área rural. Pesquisas e Práticas Psicossociais, v. 8, n. 2, p. 234–249, 2013. 
 
SANTILLO, P. M. H. et al. Fatores associados às perdas dentárias entre adultos em áreas 
rurais do estado de Pernambuco, Brasil. Ciência & Saúde Coletiva, v. 19, n. 2, p. 581–590, 
2014.  
 
SANTOS, A. L. et al. Comparing the bacterial diversity of acute and chronic dental root canal 
infections. PLoS ONE, v. 6, n. 11, p. 14–21, 2011.  



 

 
 

43 

SEGURA-EGEA, J. et al. Periapical status and quality of root fillings and coronal restorations 
in an adult Spanish population. International Endodontic Journal, v. 37, p. 525–530, 2004.  
 
SIQUEIRA, J. F. et al. Bacterial leakage in coronally unsealed root canals obturated with 3 
different techniques. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and 
Endodontology, v. 90, p. 369–374, 2005. 
 
SIQUEIRA, J. F. et al. Periradicular status related to the quality of coronal restorations and 
root canal fillings in a Brazilian population. Oral Surgery, Oral Medicine, Oral Pathology, 
Oral Radiology, and Endodontology, v. 100, n. 3, p. 647–650, 2000. 
 
SOARES, J. I.; GOLDBERG, F. Endodontia Técnica e Fundamentos. 2 edição ed. Porto 
Alegre: Artmed, 2011. 505 p. 
 
SONG, M. et al. Periapical status related to the quality of coronal restorations and root fillings 
in a Korean population. Journal of Endodontics, v. 40, n. 2, p. 182–186, 2014. 
 
SJÖGREN, U. et al. Factors affecting the long-term results of endodontic treatment. Journal 
of Endodontics, v. 16, n. 10, p. 498–504, 1990. 
 
SRITHARAN, A. Discuss that the coronal seal is more important than the apical seal for 
endodontic success. Australian Endodontic Journal, v. 28, n. 3, p. 112–115, 2002.  
 
TERÇAS, A. G. et al. Radiographic study of the prevalence of apical periodontitis and 
endodontic treatment in the adult population of São Luís, MA, Brazil. Journal of Applied 
Oral Science, v. 14, n. 3, p. 183–187, 2006.  
 
THAMPIBUL, P.; JANTARAT, J.; ARAYASANTIPARB, R. Post-treatment apical 
periodontitis related to the technical quality of root fillings and restorations in Thai 
population. Australian Endodontic Journal, p. 1–8, 2018.  
 
TORABINEJAD, M.; UNG, B.; KETTERING, J. D. In vitro bacterial penetration of 
coronally unsealed endodontically treated teeth. Journal of Endodontics, v. 16, n. 12, p. 
566–569, 1990.  
 
UREYEN KAYA, B. et al. A retrospective radiographic study of coronal-periapical status and 
root canal filling quality in a selected adult turkish population. Medical Principles and 
Practice, v. 22, n. 4, p. 334–339, 2013.  
 
VIEIRA, A. R. et al. Dentinal tubule infection as the cause of recurrent disease and late 
endodontic treatment failure: a case report. Journal of Endodontics, v. 38, n. 2, p. 250–254, 
2012.  
 
WEIGER, R. et al. Periapical status, quality of root canal fillings and estimated endodontic 
treatment needs in an urban German population. Endodontics & Dental Traumatology, v. 
13, p. 69–74, 1997.  
 
  



 

 
 

44 

ANEXO A – ÍNDICE PAI (PERIAPICAL INDEX)  
 

 
 
Índice Periapical proposto por Ørstavik, Kerekes e Eriksen (1986): 
 
PAI 1 – Estrutura óssea periapical normal; 
PAI 2 – Pequenas mudanças na estrutura óssea sem desmineralização; 
PAI 3 – Mudanças na estrutura óssea com alguma perda mineral difusa; 
PAI 4 – Lesão periapical com área radiolúcida bem definida; 
PAI 5 – Lesão periapical severa com características exacerbadas. 
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ANEXO B – NORMAS PARA PUBLICAÇÃO NO PERIÓDICO INTERNATIONAL 
ENDODONTIC JOURNAL 
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ANEXO C – PARECER DO COMITÊ DE ÉTICA EM PESQUISA 
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