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RESUMO 
 
Um dos objetivos do tratamento endodôntico é promover o reparo na região periapical, a 
partir do uso de materiais e técnicas que buscam a assepsia do canal radicular. Assim, na 
Endodontia diversas soluções irrigadoras têm sido aplicadas com as principais funções de 
lubrificação das paredes dentinárias, dissolução de matéria orgânica, remoção de 
microrganismos e de smear layer. O hipoclorito de sódio é a substância mais usada, porém 
possui algumas desvantagens, como a alta toxicidade tecidual. Outras soluções irrigadoras 
alternativas têm sido propostas, como a clorexidina e o vinagre de maçã, que possui adequada 
biocompatibilidade e capacidade de remoção de smear layer. A obturação endodôntica 
apresenta objetivos técnicos, baseados no completo selamento do sistema de canais 
radiculares, assim como biológicos, promovendo o fechamento do forame apical através da 
deposição de tecido mineralizado.  Por muito tempo, a guta-percha associada a um cimento 
tem sido usada, entretanto, com o advento dos materiais adesivos na clínica odontológica, 
alguns surgiram no mercado com emprego em Endodontia, sendo o mais conhecido o sistema 
Resilon/Epiphany.  Assim, o objetivo deste estudo foi avaliar , a partir do método de filtração 
de fluidos, a influência da solução irrigadora e das associações entre materiais obturadores 
(cones e cimentos) na infiltração apical. Foram instrumentados e obturados 112 pré-molares 
inferiores humanos extraídos, divididos inicialmente em 2 grupos controle (n=8) e 8 grupos 
experimentais (n=12) de acordo com a solução irrigadora (H) hipoclorito de sódio, (V) 
vinagre de maçã, e materiais obturadores guta-percha/AH Plus (GA), Resilon/Epiphany (RE), 
guta-percha/Epiphany (GE) e Resilon/AH Plus (RA). Os resultados não mostraram diferenças 
estatísticas em relação às soluções irrigadoras usadas (p>0,05), porém foi observado que os 
grupos obturados com a associação Resilon/AH Plus (H/RA e V/RA) apresentaram 
significantemente mais infiltrações do que os demais grupos. Concluiu-se que a infiltração 
apical foi influenciada apenas pelo material obturador, independente da solução irrigadora. 
 
 
Palavras-chave: Camada de Esfregaço. Materiais Dentários. Obturação do Canal Radicular. 
Infiltração Dentária. 
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ABSTRACT 

 
One of the aims of endodontic treatment is to promote the repair in the periapical region, from 
technical procedures including chemomechanical preparation, represented by the 
instrumentation associated to irrigation and aspiration, in addition to filling the root canal 
system. Thus, in Endodontics several irrigation solutions have been employed with the main 
functions of dentin walls lubrication, organic matter dissolution, removal of microorganisms 
and smear layer removal. Sodium hypochlorite is the most used substance, however, it 
possesses some disadvantages, such as high tissue toxicity. Others irrigation solution 
alternatives have been proposed, such as chlorhexidine and apple vinegar, which has suitable 
biocompatibility and ability to remove the smear layer. The root canal filling presents 
technical objectives, focused on the full sealing of the root canal system, as well as, 
biological, enabling closure of the apical foramen, through the deposition of mineralized 
tissue. For many years, gutta-percha associated with a sealer has been used, however, with the 
advent of adhesive materials in dental clinic, some hit the market with employment in 
Endodontics, the most known Resilon/Epiphany system. Thus, the objective of this study was 
to assess, by fluid filtration method, the influence of irrigation solution and the filling 
materials (cones and sealer) association in the apical root leakage. One hundred twelve lower 
pre-molars human teeth were instrumented and filled, being initially divided into two controls 
groups and 8 groups (n = 12), according to the irrigation solution, (H) sodium hypochlorite, 
(V) apple vinegar, and root canal filling materials, gutta-percha/AH Plus (GA), 
Resilon/Epiphany (RE), gutta-percha/Epiphany (GE) and Resilon/AH Plus (RA). The results 
have showed no statistical difference in relation to the irrigation solutions used (p> 0.05), 
nevertheless, it was found that the groups filled with Resilon/AH Plus (H/RA and V/RA) 
association had significantly more leakage than the other groups (p <0.05). It was concluded 
that the apical leakage were influenced only by the filling material regardless the irrigation 
solution. 
 

Keywords: Smear Layer. Dental Materials. Root Canal Obturation. Dental Leakage. 

 

 

 

 

 

 

 

 

 

 

 



10 
 

LISTA DE ILUSTRAÇÕES 

 
Figura 1 Ilustração esquemática do método de filtração de fluidos....................... 28 

Figura 2 Média ± desvio-padrão (µL/min) das infiltrações apicais apresentadas 

nos grupos experimentais. Letras diferentes (a ou b) indicam que 

houve diferença significante (p<0,05)...................................................... 

 

 

29 

Tabela 1 Divisão dos grupos experimentais (n=12) de acordo com a solução 

irrigadora e o material obturador.............................................................. 

 

 

26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



11 
 

LISTA DE ABREVIATURAS, SIGLAS E SÍMBOLOS 

 

% Porcentagem 

® Marca registrada 

CT Connecticut 

EUA Estados Unidos da América 

EDTA Ácido etilenodiaminotetracético 

kPa Kilopascal 

nº Número 

mm Milímetros 

PVC Cloreto de polivinila 

# Calibre 

mL Mililitros 

º C Graus Celsius 

atm Atmosfera 

± Mais ou menos 

MA Massachusetts 

µL Microlitro 

min Minuto 

p Significância 

> Maior que 

< Menor que 

S.A. Sociedade Anônima 

Ltda Limitada 
 

 
 
 
 

 

 



12 
 

SUMÁRIO 
 
 

1 INTRODUÇÃO GERAL.................................................................................................. 13 

2 PROPOSIÇÃO................................................................................................................... 18 

2.1 Objetivo Geral................................................................................................................... 19 

2.2 Objetivos Específicos ........................................................................................................ 19 

3 CAPITULO........................................................................................................................ 20 

3.1 Capítulo 1........................................................................................................................... 22 

4 CONCLUSÕES GERAIS................................................................................................. 40 

REFERÊNCIAS........................................................................................................................ 42 

ANEXOS.................................................................................................................................... 45 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



13 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 1 1 1 IIIIntroduçãontroduçãontroduçãontrodução    GeralGeralGeralGeral    
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________    

 

 



14 
 

1 INTRODUÇÃO GERAL 
 
 
 

O tratamento do sistema de canais radiculares compreende uma seqüência de 

procedimentos interdependentes entre si, em que todos devem ser realizados com a mesma 

atenção e de maneira satisfatória, para que o sucesso seja alcançado, não só do ponto de vista 

clínico, como também biológico. 

 Dessa forma, a obturação deve selar o mais hermeticamente possível o sistema de 

canais radiculares, após sua desinfecção e modelagem, propriedade já destacada por Fischer 

(1927). Muitos estudos têm demonstrado a íntima relação entre a obturação endodôntica e o 

sucesso no tratamento. Ingle (1956) citou um estudo clínico de 2 anos, onde houve sucesso 

em 97,26% dos casos, o qual seria resultado da tríade: ampliação, esterilização e obturação do 

canal e a maioria dos fracassos estaria relacionada ao seu inadequado selamento. 

 Além de objetivos de natureza técnica, tal como a obliteração de todo o sistema de 

canais radiculares, Leonardo (1992) ainda ressalta os objetivos de natureza biológica, que 

permitem o fechamento do forame apical, por meio da deposição de tecido mineralizado por 

parte do organismo. Para alcançar esses objetivos, deve-se considerar não só a técnica de 

obturação propriamente dita, mas o material obturador, levando sempre em consideração as 

suas propriedades físicas, químicas e biológicas. 

 Assim, a obturação adequada deve ser compacta, completa e realizada com materiais 

inertes ou anti-sépticos, com capacidade de impedir a percolação e micro-infiltração apical 

para o interior do canal e, por conseguinte, impedir a reinfecção, criando um ambiente 

favorável ao processo de reparo dos tecidos periapicais (COHEN; BURNS, 2000). 

 Muitos materiais sólidos têm sido usados na obturação endodôntica, como os cones de 

prata, a guta-percha e, mais recentemente os cones de Resilon, cujo lançamento foi embasado 

nas falhas de adesão da guta-percha às paredes do canal radicular, mesmo considerando ser 

ela empregada há séculos e consagrada mundialmente (SHIPPER et al., 2004; VERISSÍMO; 

VALE; MONTEIRO, 2007; WEDDING et al., 2007).  

       Os cones de Resilon são confeccionados à base de um polímero de poliéster que 

apresentam em sua formulação vidro bioativo, oxicloreto de bismuto e sulfato de bário. São 

fabricados pela empresa Pentron Clinical Technologies (Wallingford, CT, EUA) e 

comercializados como sistema RealSeal® ou Epiphany®. Este sistema deve ser utilizado com 

um cimento resinoso do tipo dual (Epiphany), cujo tempo de trabalho é de 25 minutos.  
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                 Segundo Teixeira et al. (2004) os cones de Resilon representam um avanço na 

Endodontia por ser um material que fortalece a estrutura dental quando unido à dentina, 

formando um monobloco (material obturador/dentina). Também Wedding et al. (2007) 

consideram que ele é uma substância adequada para obturação de canais radiculares, sendo 

seguramente uma opção viável para substituir a guta-percha. 

            Qualquer que seja o material sólido empregado (cone de prata, guta-percha ou 

Resilon) há necessidade de associá-lo a um cimento obturador para minimizar as falhas de 

selamento, quando finalizada a obturação. Eles apresentam-se sob diferentes classificações, 

considerando sua composição química e, portanto, com propriedades físicas, químicas e 

biológicas diversas. Podem ser destacados os cimentos à base e oxido de zinco e eugenol, os 

resinosos, os ionoméricos e os que contêm hidróxido de cálcio (VALERA et al. 2004; 

MARTINS et al., 2006; ALMEIDA et al., 2007; WALTER et al., 2008). 

 Shipper et al. (2004) avaliaram, em dentes humanos, a infiltração in vitro de 

Streptococcus mutans e Enterococcus faecalis através da guta-percha e Resilon usando 

técnicas da condensação lateral e vertical. Concluíram que os dentes obturados com Resilon 

apresentaram significativamente menor infiltração que os espécimes obturados com guta-

percha. 

 Veríssimo,Vale e Monteiro (2007) avaliaram o nível de infiltração apical entre canais 

obturados com guta-percha/AH Plus e Resilon/Epiphany, quando submetidos a duas técnicas 

obturadoras. Usando infiltração por corante, seguida da diafanização dos dentes, concluíram 

que os espécimes obturados com Resilon/Epiphany obtiveram os melhores resultados. 

 Após o preparo químico-mecânico, existe a formação de uma camada de matéria 

inorgânica e orgânica, conhecida como smear layer, aderida à superfície dentinária, 

obliterando os túbulos dentinários. Em casos de polpa necrosada, com infecção bacteriana 

crônica, principalmente, a smear layer possui bactérias que podem induzir ou manter lesões 

periapicais.  

 Esta camada de smear layer pode ser removida pelo uso de substâncias quelantes que 

são largamente empregadas em Endodontia, destacando-se o Ácido Etilenodiaminotetrácetico 

(EDTA). 

 Na constante busca da solução irrigadora mais adequada, outras substâncias requerem 

ser avaliadas. Dentro do contexto, Estrela et al. (2005), têm desenvolvido estudos pioneiros a 

respeito da efetividade do vinagre de maçã sobre a microbiota endodôntica, enfatizando suas 

propriedades fisico-químicas e seu papel no processo de reparação do periápice. Ainda 

destacam que no vinagre de maçã (vinagre de cidra), o ácido málico que é um dos elementos 
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que propicia propriedades terapêuticas, pode fortalecer a resistência do organismo, pois 

representa um dos ácidos do ciclo de Krebs, que constituem um conjunto de reações 

responsáveis pela produção de energia no interior das células, bem como possui em elevado 

teor mineral (potássio, fósforo, magnésio, enxofre, cálcio, flúor e silício). Outros elementos 

como pectina, beta-caroteno, enzimas e aminoácidos também estão presentes no vinagre e 

estas substâncias apresentam capacidade de atacar os radicais livres que interferem na 

imunidade do organismo.  

 O vinagre de maçã também tem sido pesquisado em alguns estudos que avaliam a 

remoção de smear layer dos túbulos dentinários (ESTRELA et al., 2007; ZANDIM et al., 

2004). 

 Com o aparecimento de novos materiais e técnicas obturadoras, existe a necessidade 

de avaliar sua eficácia. Assim, muitos trabalhos (NASSRI; LIA; BOMBANA, 2003; 

VALERA et al., 2004; MARTINS et al., 2006) avaliaram as propriedades físicas e biológicas 

destes materiais, a fim de que possam ser utilizados com sucesso. Das propriedades físicas, 

uma das mais estudada é a capacidade de selamento apical, lateral e cervical, uma vez que o 

vedamento hermético do sistema de canais radiculares é o objetivo da obturação endodôntica. 

 A capacidade de selamento, normalmente, é avaliada por meio de testes de infiltração 

marginal, via apical ou coronária. Segundo Taylor e Lynch (1992), vários métodos são 

utilizados para avaliá-la: uso de bactérias, ar comprimido, marcadores químicos e radioativos, 

estudos eletroquímicos, microscopia eletrônica de varredura, infiltração de fluido e uso de 

penetração de corantes.  

 Atualmente, não existe uma padronização para se avaliar o selamento, havendo dessa 

forma uma variabilidade muito grande de testes (TAYLOR; LYNCH, 1992; BRANDÃO, 

2005). Com isso, muitos resultados não comparáveis são obtidos, assim como muitas 

constatações são alicerçadas por hipóteses, causando grande dificuldade de discernimento 

entre os achados verdadeiros e os ilusórios (BRANDÃO, 2005). 

 O método de filtração de fluidos, relatado por Pashley et al. (1986), Wu e Wesselink 

(1993) e Wu et al. (1993), é um dos testes mais confiáveis de avaliação do selamento em 

obturações endodônticas. Este teste consiste em medir a quantidade de transporte de água da 

porção coronária para apical de canais obturados. O movimento de uma bolha de ar em um 

tubo capilar a uma pressão de 10 kPa conectado aos ápices dos espécimes, serve para a 

medição do transporte de água por meio dos espaços existentes nesses canais obturados, sem 

destruí-los, possibilitando a reprodução dos testes. 
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           Considerando a possibilidade de emprego de várias soluções irrigadoras durante o 

preparo químico-mecânico, de cimentos durante a obturação endodôntica com diferentes 

propriedades físicas, químicas e biológicas que influenciam na qualidade do selamento do 

sistema de canais radiculares, bem como a introdução recente no mercado odontológico de 

um novo material sólido de obturação, o Resilon, é oportuno avaliar, através do método de 

filtração de fluidos a influência do emprego do hipoclorito de sódio a 2,5% e de uma solução 

recentemente testada em Endodontia, o vinagre de maçã, como soluções irrigadoras, bem 

como do tipo de associação de material obturador/cimento endodôntico (guta-percha e 

Resilon / AH Plus e Epiphany) na infiltração apical. 
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2 PROPOSIÇÃO 
 
 

Este trabalho teve como objetivos: 
 

2.1 Objetivo Geral 
 

• Avaliar a infiltração apical de obturações endodônticas, pelo método de filtração de 

fluidos. 

 

2.2 Objetivos Específicos 

 

• Avaliar a influência da solução irrigadora no selamento de obturações endodônticas; 

• Avaliar a influência da associação de materiais obturadores (cones e cimentos) no 

selamento de obturações endodônticas; 

• Avaliar qual a interação solução irrigadora/material obturador favorece o selamento 

apical. 
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3 CAPÍTULO 
 
 
 

Esta dissertação baseia-se no Artigo 46 do Regimento Interno do Programa de Pós-

Graduação em Odontologia da Universidade Federal do Ceará, que regulamenta o formato 

alternativo para dissertações de mestrado e teses de doutorado e permite a inserção de artigos 

científicos de autoria e co-autoria do candidato. Por serem pesquisas envolvendo seres 

humanos, ou partes deles, os projetos de pesquisa destes trabalhos foram submetidos à 

apreciação do Comitê de Ética em Pesquisa da Universidade Federal do Ceará, obtendo 

aprovação (ANEXO 01). Assim sendo, esta dissertação é composta por um capítulo, contendo 

um artigo submetido à publicação ou em fase de redação, conforme descrito na seqüência: 

 

� Capítulo 01 

“Different Irrigation Solutions and Adhesive Filling Materials Associations Influence in 

Apical Sealing – Fluid Filtration Analysis.” Candeiro GTM, Frischkorn H, Vale MS. Este 

artigo será submetido à publicação no periódico International Endodontic Journal. 
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ABSTRACT 
 
 
Aim: To evaluate by fluid filtration method, the influence of the irrigation solution and 

differents filling materials associations in the apical sealing.  

Methodology: 112 lower premolars extracted, human, were divided in 2 control groups (n=8) 

and 8 experimental groups (n=12), according to the irrigation solution; (H) sodium 

hypochlorite, (V) apple vinegar, and according to the root canal filling material, gutta-

percha/AH Plus (GA), Resilon/Epiphany (RE), gutta-percha/Epiphany (GE), Resilon/AH Plus 

(RA). The roots canals were instrumented and filled by Tagger's hybrid technique being 

removed from the filling material, having remained only 4 mm of apical root third to analyze 

the leakage through fluid filtration method. 

Results: The apical leakage means (µL/min) observed in the groups were, H/GA (0,03 ± 

0,09), V/GA (0,04 ± 0,05), H/RE (0,06 ± 0,13), V/RE (0,10 ± 0,20), H/GE (0,08 ± 0,18), 

H/GE (0,16 ± 0,21), H/RA (0,40 ± 0,63) e V/RA (0,57 ± 1,13). It was observed no statistical 

difference regarding the irrigation solutions applied (p>0,05), although the groups irrigated 

with sodium hypochlorite showed the best results. However, regarding the root canal filling 

material used, it was verified that the groups filled with Resilon/AH Plus association (H/RA e 

V/RA) have shown leakage higher significantly than others groups (p<0,05). 

Conclusion The apical leakage was influenced only by the root filling materials, regardless 

the irrigation solution. 

 

Keywords: Irrigation Solutions, Root Canal Filling Materials, Apical Leakage, 

Obturation, Fluid Filtration Method. 
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INTRODUCTION 
  
 
 One of the most important objectives of endodontic obturation is to prevent the 

penetration of remaining bacteria of the periapical tissue inside the root canal. Other 

important objective is to block these bacteria after the endodontic treatment, in order to avoid 

its access to apical regions (von Fraunhofer et al. 2000, Lee et al. 2004). Thus, Schilder 

(1974) introduced the term tridimensional obturation, emphasizing the importance of an 

efficient sealing of the root canals system. 

It is known that the success of the endodontic therapy is directly related to the quality 

of the obturation (Ingle 1956). For too long, the association between gutta-percha and many 

endodontic sealers has been widely used in the sealing of root canals, by this way, being as a 

referential to the development of new materials. However, many studies have attested the 

existence of failures in the interface root canal filling material/dentin, because gutta-percha 

does not have adhesiveness to dentin structures (Shipper et al. 2004, Oliveira et al. 2006).  

New adhesive materials applied in endodontic treatment have emerged, enabling the 

possibility of obtaining a greater adhesive resistance. The Resilon/Epiphany system has the 

capacity to form a “mono-block” between the root surface and the filling material, resulting in 

an ideal sealing, theoretically, representing an alternative to the gutta-percha (Shipper et al. 

2004). Since the launch in the market of Resilon/Epiphany system, many researchers have 

evaluated the efficiency of its adhesion to dentin walls, influencing the resistance of root 

fractures and apical leakage (Teixeira et al. 2004, Wedding et al. 2007).   

Therefore, there has not been a literature consensus over the safety use of adhesive 

systems in endodontics. There has been a concern about the quality of dentin wall treatment 

due to the fact that this tissue is usually found with moist, it is difficult to promote adhesion 

and to form this hybrid layer (De Munck et al. 2005, Schwartz 2006). Regarding the adhesive 

agent, there is a debate over the ideal measure for removing the smear layer, leaving doubts 

over the use of decalcifying agents, whether weak or strong. Strong agents remove completely 

the inorganic substances of the smear layer. However it has the disadvantage of promoting a 

dentin weakness, damaging the mechanical proprieties (Saleh & Ettman.1999, Ari et al. 2004, 

Marending et al. 2007). Thus, a moderate decalcifying effect may represent a good choice, 

avoiding eruption in the dentin surface and protecting the peritubular and intertubular dentin 

(De-Deus et al. 2008). 

The apple vinegar has an appropriate biocompatibility and a considerable capacity of 

removing the smear layer present in the surface of the dentin tubules  (Estrela et al. 2004, 
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Zandim et al. 2004, Estrela et al. 2005, Estrela et al. 2007, Spanó et al. 2009). However, there 

are few studies in the present day that applies the apple vinegar as an auxiliary irrigation 

solution or decalcifying substances in endodontic therapy. 

Nevertheless, the aim of this work was evaluate ex vivo through the fluid filtration 

method the apical leakage in teeth which root canals were irrigated – during the 

chemomechanical preparation – with 2.5% sodium hypochlorite and apple vinegar, and filled 

with Resilon and gutta-percha cones associated to the endodontic sealers epiphany and AH 

Plus. 
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METHODOLOGY 
 
  
Teeth Selection and Storage  

The present research has been initially submitted and approved to the Ethics Committee 

of Federal University of Ceará with the protocol nº 183/09. One hundred twelve lower human 

premolars recently extracted were selected presenting straight root and only one root canal, 

confirmed by radiographs. After extraction, the teeth were kept in physiological solution with 

0.01% Timol for 30 days and subsequently stored in physiological solution, refrigerated until 

its use. 

 

Specimen Preparation and Group Distribution  

 After cleaning the root surfaces with periodontal curettes, the teeth had crown 

removed with carborundum disks using saline solution irrigation. 

 The roots were placed in the center of PVC tubes, with 12 mm height and 7 mm 

diameter, in order to standardize the diameters, performing the inclusion of the roots in acrylic 

resin where 2 mm apical remained outside the PVC tube.  

Afterwards, the specimens selected were randomly distributed in 2 control groups 

(n=8), for obtain the maximum and minimum leakage, and 8 experimental groups (n=12) 

assigned according to the irrigation solution and root canal filling material used (Table 1). 

 

 Irrigation Solution  Cone Material Sealer Abbreviation 
Group 1 2.5% sodium hypochlorite Gutta-percha AH Plus H/GA 
Group 2 apple vinegar Gutta-percha AH Plus V/GA 
Group 3 2.5% sodium hypochlorite Resilon Epiphany H/RE 
Group 4 apple vinegar Resilon Epiphany V/RE 
Group 5 2.5% sodium hypochlorite Gutta-percha Epiphany H/GE 
Group 6 apple vinegar Gutta-percha Epiphany V/GE 
Group 7 2.5% sodium hypochlorite Resilon AH Plus H/RA 
Group 8 apple vinegar Resilon AH Plus V/RA 

 

Table 1 – Division of the experimental groups (n =12), according to the irrigation solution and 
root canal filling material.  

 

The step-down technique was used to chemical-mechanical preparation until the 

Flexofile size 50 (Dentsply, Maillerfer, Ballaigues, Switzerland). The working length was 

established as 1 mm shorter than apical foramen. The cervical preparation was made with 

Gates-Glidden drills #2-4. During the exchange of each instrument, the canals were irrigated 
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with 2 mL of irrigating solution proposal for each group. The foraminal patency was 

confirmed and standardized with the passage of the file size 25 through the foramen and 

visualizing the exit of the irrigation solution during the chemomechanical preparation. 

Subsequently, 2 mL of  trisodic EDTA (Biodinâmica Química e Farmacêutica Ltda, São 

Paulo, Brazil) was applied, during 3 minutes, followed by irrigation with Sodium Hypoclorite 

2,5% in the teeth of groups 1, 3, 5 and 7, and with apple vinegar (Minhoto, São Paulo, Brazil) 

in the groups 2, 4, 6 and 8. The final irrigation was made with 5 mL of physiological solution. 

The specimens had its canals dried with paper points size 50 (Dentsply Maillerfer, Ballaigues, 

Switzerland) in the working length. 

After the choice and adaptation of cones in the working length, the sealers were 

prepared according to the manufacturer’s directions, inserting it using lentulo spiral 

(Dentsply, Maillefer, Ballaigues, Switzerland). The roots were filled using the Tagger’s 

hybrid technique (Tagger 1984), performed with gutta-condensor (Dentsply, Maillefer, 

Ballaigues, Switzerland), hitched to the handpiece in clockwise direction, for 10 seconds. 

Subsequently, the quality of the root filling was confirmed by periapical radiography. A 

heated plugger was used to remove the cervical and medial portions of the endodontic 

obturation, remaining only 4 mm of apical root filling to be evaluated. The specimen were 

kept for one week at 37o C and 100% of humidity for sealer setting and after were submitted 

to the fluid filtration method. 

 

Fluid Filtration Method  

The roots were adjusted in plastic hoses (PVC Chrystal, Plasville Ltda, Joinville, 

Brazil) with approximate 6,4 mm diameter, both sides, using cyanoacrylate (Super Bonder®, 

Henkel Ltda, São Paulo, Brazil) and threads of steel 0,30 mm (Dental Morelli Ltda, Sorocaba, 

Brazil) in order to keep the plastic hoses in the specimen at the cervical and apical regions. 

The system's stability was checked with an air compressor connected to the hose next to the 

cervical part of the specimen, being immersed in water. If there was any leaking or failure in 

the adaptation of hose, there would be air bubbles. 

The fluid filtration method was ensemble based on descriptions made by Wu et al. 

(1993). However, it was used a pressure of 1.0 atm, pushing distilled water in the cervical-

apical direction (Figure 1). During the experiment, the entire system was kept immerse in 

distilled water, under a constant pressure aided by a pressure reducer  (Air Liquid, S.A., Paris, 

France) and a industrial manometer, with accuracy of ±1% (Zürich Indústria e Comércio Ltda, 

São Paulo, Brazil). It was measured in order to quantify the leakage, the displacement of an 
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air bubble injected in a glass capillary (Pyrex, Corning Incorporated, Lowell, MA, EUA) 

attached to the hose in the apical portion of the specimen. The readings of the bubbles 

position were taken at every 2 minutes interval, in 5 times, to estimate the displacement mean 

of the bubble in µL/min. 

Figure 1. Schematic illustration of fluid filtration method. 

 

Statistical Analysis 

 The leakage means in experimental groups were statistically analyzed through the 

program SPSS 15.0, using the nonparametric Kruskal-Wallis test, according to the irrigation 

solutions and filling materials used in the procedure. Significant differences were considered 

when p<0,05. 
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RESULTS 
 
 

The negative control group has not presented apical leakage, attested by the absence of 

bubble movement inside the glass capillary. It was verified an accelerated movement of the 

bubble, where the quantitative analysis becomes difficult, in the positive control group. 

Regarding the experimental groups, the Kruskal-Wallis test revealed a statistical 

difference (p<0,05) between the groups (Figure 2). The means of the apical leakage (µL/min) 

observed in groups 1–8 were the following (Figure 2): H/GA (0,03 ± 0,09), V/GA (0,04 ± 

0,05), H/RE (0,06 ± 0,13), V/RE (0,10 ± 0,20), H/GE (0,08 ± 0,18), H/GE (0,16 ± 0,21), 

H/RA (0,40 ± 0,63) e V/RA (0,57 ± 1,13).  

The group H/GA presented the lowest means of apical leakage, having no statistical 

difference related to groups V/GA, H/RE, V/RE, H/GE, V/GE (p>0,05), where these groups 

exhibit significantly lower leakage (p<0,05) than groups H/RA and V/RA (Figure 2).  

 

Figure 2. Means ± standard-deviation (µL/min) of apical leakage, presented in experimental 

groups. Different letters (a or b) indicate a significant difference (p<0,05). 
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DISCUSSION 
 
 

In fact, the success of the Endodontic treatment is related to factors such as: the 

chemomechanical preparation, through disinfection and dissolution of the organic material, 

preserving the periapical tissues and a tridimensional obturation, using the association of 

gutta-percha and endodontic sealer (Schilder 1974). 

The introduction of adhesive root canal filling material in endodontics, has gained 

higher proportions with the emerge of the Resilon/Epiphany system, idealized in order to keep 

the apical and lateral sealing, and also to reinforce the root structure (Shipper et al. 2004; 

Teixeira et al. 2004). Nevertheless, some research have verified that the Resilon/Epiphany 

system does not present differences neither the sealing nor the resistance to fractures, when 

compared to gutta-percha (Tay et al. 2005, Tunga & Bodrumlu 2006). 

The use of adhesives materials in root canals filling implies a dentin treatment with 

irrigation solutions and chelating agents before the root canal obturation, once that the quality 

of root canal filling is directly related to the grade of dentinal demineralization (De-Deus et 

al. 2008; Nunes et al. 2008). A combination between solutions able to completely remove the 

inorganic components of the smear layer is an interesting procedure in order to promote a 

greater contact between the filling material and the root canal walls. Consequently, it has the 

disadvantage of dentin decalcifying, which can damages its mechanical proprieties (Ari et al. 

2004, Marending et al. 2007). Therefore, an increase in tubular area of dentin, as well as a 

consequent intertubular dentin reduction once promoted due the strong chelating action, is not 

favorable to its adhesion (Schwartz 2006). Thus, a moderated decalcifying effect may 

represent a good choice, preserving the peritubular and intertubular dentin (De-Deus et al. 

2008). 

Studies relate the negative effects of endodontic irrigation over the adhesive strength 

of resin materials to the dentin (García-Godoy et al. 2005, Hayashi et al. 2005). However, it 

becomes necessary to establish the appropriate dentin treatment in order to improve the 

adhesive quality in the root canal, because several variables can interfere in the quality of 

adhesion, as dentin surface treatment and the type of material used in the procedure (Nunes et 

al. 2008). 

The current research evaluated the influence of the irrigation solution in an apical 

leakage in teeth with chemomechanical preparing, under the action of 2.5% sodium 

hypochlorite and apple vinegar, and of the root canal filling material using Resilon and gutta-

percha cones associated to the Epiphany e AH Plus sealers. 
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Regarding the irrigation solution, it has not verified any significant statistical 

difference. Although, the groups irrigated with sodium hypochlorite have presented less 

leakage that the groups irrigated with apple vinegar, when compared to the same root canal 

filling material. It is justified by the fact that the apple vinegar, when used as an irrigation 

solution, associated to EDTA presents a higher capacity of removing the smear layer than the 

sodium hypochlorite associated to EDTA (Estrela et al. 2007). As outcome, there is a higher 

demineralization of the dentin structure and a decrease in the capacity of adhesion of the 

filling material to root canals walls (Schwartz 2006). Thus, this result agrees with De-Deus et 

al. (2008a), because the use of irrigation solutions and chelating agents with lower capacity of 

removing the smear layer optimizes the adhesion, decreasing the leakage in root canals filling 

performed with adhesive materials. 

In the present study, was used the fluid filtration method which is based on the 

penetration of distillated water under a constant pressure, inside the filled root canals, where 

no movement of fluids will be detected if the root canals system was completely sealed. Also, 

the fluid filtration method quantifies the microleakage, being capable to allow repetitive 

measures, due to the lack of necessity of cutting the specimens to perform the analysis (Wu et 

al. 1993). 

A few works ex-vivo compared the different associations between gutta-percha and 

Resilon cones, and between AH Plus and Epiphany endodontic sealers, under some 

methodologies, attesting several results divergences (Shipper et al. 2004, Onay et al. 2006, 

Ungor et al. 2006, Kaya et al. 2007, Sousa-Neto et al. 2008). 

Some authors had verified lower leakage in filled teeth using the Resilon/Epiphany 

system than gutta-percha/AH Plus (Wang et al. 2006, Stratton et al. 2006, Tunga & Bodrumlu 

2006). However the present research, regardless of the irrigation solution adopted, was 

observed a higher capacity of sealing in filled roots using gutta-percha cones and AH Plus 

sealer (groups H/GA and V/GA) when compared to the specimens filled with the 

Resilon/Epiphany system (group H/RE and V/RE), agreeing with others authors (Onay et al. 

2006, Tay et al. 2005, Kaya et al. 2007, Williamson et al. 2009). This outcome is a result of 

the best adhesion of the AH Plus sealer to the dentin walls, also presented for Nunes et al. 

(2008) and Tay et al. (2005), due, probably, to a covalent connection through an open epoxy 

ring exposed to groups amino in the collagen net.  

It has also been related that methacrylate-based materials have a volumetric shrinkage 

during the polymerization process, due to the high C-factor of the root canal space, increasing 

the voids between dentin walls and filling material (Bergmans et al. 2005, Fisher & Bahcall, 
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2007). Therefore, the absence of significant statistical differences between these two materials 

is, mostly, due to the existence of a strong interaction of the Epiphany sealer and the Resilon 

cones, creating a structure with an appropriate capacity of sealing, similar to the association 

gutta-percha/AH Plus. 

The association between gutta-percha cones and the Epiphany sealer, mostly when the 

root canals were irrigated with 2.5% sodium hypochlorite (group H/GE), presented, without 

statistical difference, higher apical leakage when compared to the groups H/GA, V/GA, 

H/RE, and smaller when compared to the leakage of group V/RE.  This fact is due to a 

possible negative interaction of the apple vinegar with the dentin structure, a possible collapse 

of collagen fibers which are important to form a hybrid layer, as previously commented. 

Although some research, whose push-out test and fluid filtration method were used (Ungor et 

al. 2006, Onay et al. 2006, Gulsahi et al. 2007, Sousa-Neto et al. 2008), had related a higher 

adhesion to the dentin when applied the gutta-percha/Epiphany association when compared to 

the gutta-percha/AH Plus and to Resilon/Epiphany, was not observed any disagreement with 

this present study. There were no statistical differences between the groups, unlike Shipper et 

al. (2004) that verified through tests of bacterial diffusion that, root canals filled performed 

with Resilon/Epiphany were statistically better than those performed with gutta-

percha/Epiphany. 

Actually, in these researches, all the root fillings were performed by the lateral 

condensation technique, presenting, according Kaya et al. (2007), results significantly better 

than those obtained by thermoplastic filling techniques. Therefore, a possible justification to 

the less capacity of sealing of the groups H/GE and V/GE may be related with the Tagger's 

hybrid technique. 

The groups which presented higher rates of apical leakage, with significant statistical 

difference when related to the other groups, were represented through the association between 

Resilon cones and AH Plus sealer, not depending on the irrigation solution applied, agreeing 

with some research (Sousa-Neto et al. 2008; Ungor et al. 2006, Onay et al. 2006). All results 

can be explained due a lower capacity of the Resilon cones to filling spaces, allied to the lack 

of interaction of these with the AH Plus sealer (Ungor et al. 2006). Nevertheless, Kaya et al. 

(2007) using the push-out test related that the best outcomes with the Resilon/AH Plus 

association, applying the lateral condensation technique, were inferior only to the gutta-

percha/Epiphany association when submitted to thermoplastic filling techniques. 
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The use of materials and adhesive techniques in many dental specialties is a reality. 

However, quantitative and qualitative additional studies are necessary in order to establish the 

parameters and limitations of these resources in endodontic therapy, safely. 
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CONCLUSIONS 

 

Therefore, facing the employed methodology, it is concluded that: 

• The irrigation solution had no statistical influence in the apical sealing. 

• The obturation presented leakage only due to different associations between filling 

materials.  

• The Resilon/AH Plus association presented regardless irrigating solution higher apical 

leakage. 
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4 CONCLUSÕES GERAIS 
 
 
 

Da avaliação dos resultados obtidos neste trabalho pode-se concluir que: 

 

- Nas condições deste estudo ex vivo, utilizando o método de filtração de fluidos, 

verificou-se que o selamento apical de dentes obturados endodonticamente não sofreu 

influência da solução irrigadora. 

- A infiltração apical foi influenciada apenas pelo material obturador, apresentando 

resultados satisfatórios para as seguintes associações: guta-percha/AH Plus, Resilon/Epiphany 

e guta-percha/Epiphany. 
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Baixar livros de Literatura
Baixar livros de Literatura de Cordel
Baixar livros de Literatura Infantil
Baixar livros de Matemática
Baixar livros de Medicina
Baixar livros de Medicina Veterinária
Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC
Baixar livros Multidisciplinar
Baixar livros de Música
Baixar livros de Psicologia
Baixar livros de Química
Baixar livros de Saúde Coletiva
Baixar livros de Serviço Social
Baixar livros de Sociologia
Baixar livros de Teologia
Baixar livros de Trabalho
Baixar livros de Turismo
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