\/
XA UNIVERSIDADE ESTADUAL PAULISTA

u nesp " 40L10 DE MESQUITA FILHO"

Campus de Sao José dos Campos
Instituto de Ciéncia e Tecnologia

DIEGO GUILHERME DIAS DE RABELLO

EFICACIA CLINICA DOS PROTOCOLOS DE PREPARO ENDODONTICO
E DA MEDICACAO INTRACANAL NA REDUGCAO DE ENDOTOXINAS E
BACTERIAS CULTIVAVEIS NOS CANAIS RADICULARES DE
PACIENTES QUE FORAM SUBMETIDOS A IRRADIACAO DE CABECA E
PESCOCO

2019



DIEGO GUILHERME DIAS DE RABELLO

EFICACIA CLINICA DOS PROTOCOLOS DE PREPARO
ENDODONTICO E DA MEDICACAO INTRACANAL NA REDUCAO DE
ENDOTOXINAS E BACTERIAS CULTIVAVEIS NOS CANAIS
RADICULARES DE PACIENTES QUE FORAM SUBMETIDOS A
IRRADIACAO DE CABECA E PESCOCO

Tese apresentada ao curso de Odontologia do Instituto de Ciéncia e Tecnologia,
Universidade Estadual Paulista (Unesp), Campus de Sao José dos Campos, como
parte dos requisitos para obtencdo do titulo de DOUTOR, pelo Programa de Pos-
Graduagio em ODONTOLOGIA RESTAURADORA, Area de Endodontia.

Orientador: Prof. Dr. Claudio Antonio Talge Carvalho

S&o José dos Campos
2019



BANCA EXAMINADORA

Prof. Adj. Claudio Anténio Talge Carvalho (Orientador)
Universidade Estadual Paulista (Unesp)
Instituto de Ciéncia e Tecnologia do Campus

Campus de Sao José dos Campos

Profa. Dra. Carla Renata Sipert
Universidade de Séo Paulo - USP

Campus de Sé&o Paulo

Profa.Dra. Flavia Goulart da Rosa Cardoso
Universidade do Vale do Paraiba - UNIVAP

S&o José dos Campos

Prof. Dra. Méarcia Carneiro Valera Garakis
Universidade Estadual Paulista (Unesp)
Instituto de Ciéncia e Tecnologia do Campus

Campus de Sao José dos Campos

Prof. Dr. Lucio Murilo dos Santos
Universidade Estadual Paulista (Unesp)
Instituto de Ciéncia e Tecnologia do Campus
Campus de Séo José dos Campos

Séo José dos Campos, 11 de dezembro de 2019.



DEDICATORIA

Dedico este traballho

A minha esposa, Nadia, minha companheira e meu amor por todo seu apoio em
mais uma etapa que temos caminhado juntos nestes 25 anos. Estar ao seu lado

sempre sera a melhor parte da minha vida.

Aos meus pais, Osvaldo e Teresinha, por todo carinho e dedicacdo. Através de
muito esforco e trabalho nos deram tudo que precisamos e sempre nos

ensinaram o caminho do bem.

As minhas queridas irméas, Leticia e Carmem, de quem eu tenho tanto orgulho
pela coragem e determinacdo. Vocés foram o0s presentes mais especiais que

NOSsos pais poderiam me dar.



AGRADECIMENTOS

Deus, obrigado por suas gragas durante minha jornada. Minha vida tem sido
marcada por maravilhas, que muitas vezes n&o dou o devido valor, mas eu sei

gue a bencao do Senhor esta presente em toda minha existéncia.

Ao meu orientador, Prof. Dr. Claudio Antonio Talge Carvalho, que me guiou
durante o doutorado, demonstrando ser uma pessoa calma e sempre prestativa
e que no andar destes Ultimos 13 anos, sempre se mostrou um excelente

professor .

Ao Instituto de Ciéncias e Tecnologia da Universidade Estadual Paulista em
nome do Coordenador do Programa de PoOs-graduacdo em Odontologia
Restauradora, Prof. Dr. Alexandre Luiz Souto Borges, por oferecer a
possibilidade de poder evoluir como profissionais, com muito respeito e

adimiracdo por todos os funcionarios que sempre nos ajudaram.

A Prof. Tit. Dra. Marcia Carneiro Valera Garakis. Primeiro me deu a
oportunidade de me especializar, mas me ensinou muito mais do que isto,
demonstrou o que é ser professor, ao ter a paciéncia de se dedicar tanto tempo

ao nNosso ensino ao longo destes quase 13 anos.

Ao meu ex-orientador e amigo, Prof. Dr. Frederico Canato Martinho por idealizar

este projeto e mesmo de longe me ajudar com a ciéncia.

Ao Prof. Dr. Lucio Murilo dos Santos. Sua dedicagdo a clinica de oncologia é

algo emocionante e muito inspirador para todos os alunos.

A toda equipe de Oncologia, especialmente Prof. Dr. Maximiliano Piero Neisser
pela dedicacdo aos pacientes e alunos. Aos meus amigos Marcus, Rosana, Ana,

Tatiana, Gabriela, Pedro, Victoria, Claudio, Gustavo, Jéssica, Danielle, Cinthya,



Talita, Dani, Reginaldo, Leticia, Ana Luiza, Jo&o, isis, Danillo, Dan, Larissa, Livia
e Gabriela que sempre foram prestativos e companheiros.

A Prof. Dra. Ana Paula Martins Gomes e assim como nas clinicas, desde a
época de especializacdo, sempre disposta a acrescentar com seu enorme

conhecimento e experiéncia nos atendimentos aos pacientes.

A Prof. Dra. Flavia Goulart da Rosa Cardoso por seu companheirismo nestes 5

anos de clinica integrada.

Ao Prof. Dr. Gustavo Giacomelli Nascimento da University of Aarhus pelo

exemplo de dedicacao a pesquisa.

Ao Prof. Dr. Carlos Ferreira dos Santos e com isto representando toda a querida

instituicdo USP Bauru, me norteando desde a época de graduacéao.

A minha amiga e companheira de pds-graduacdo e que foi minha primeira
coorientada de iniciacao cientifica, Bruna Jordao Motta Corazza.

Aos meus amigos da pdés-graduacado, Alessandra Manchini Cardoso, Amjad Abu
Hasna, Cassia Cestari Toia, Daniel Oliveira Castanho, Esteban Isai Flores
Orozco, Felipe de Souza Matos, Prof. Dra. Flavia Cardoso, Giovanna Minhoto,
Miguel Christian Castillo, Monique Costa Moreira Franca, Rayana Duarte
Khoury. Vocés sdo amigos especiais e € sempre uma alegria estarmos juntos.
Fizeram todas as dificuldades do doutorado ficarem menos arduas quando
estavam presentes. Obrigado pela amizade e ajuda de cada um. Sucesso a
todos nos.

Aos alunos da graduacdo, que se esforcam tanto para serem Otimos
profissionais. Vocés sao a razdo de tentarmos melhorar a cada dia o meu

aprender para ser professor.

Aos pacientes, principalmente aos pacientes de oncologia, pela paciéncia e

calma em nossos atendimentos. Meu respeito sempre.



“Senhor, dai-me for¢ca para mudar o que pode ser mudado...
Resignacao para aceitar o que néo pode ser mudado...
E sabedoria para distinguir uma coisa da outra”.

(Sao Francisco de Assis)



SUMARIO

RESUMO . eeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeeeeees e eseeeeeeeeeeeeeeeeeeeeessemeeeeeseeeeeeeeeeeesre 8
F-Y=13 77 Vo (O 9
AINTRODUGAD oo eeeeeee e eeeeeeeeeeeeeeeeeeeeesesseeeeeeeeeeeseeeeeee 10
2 ARTIGOS .oooveeeeeeeeeeeeeeeeemmmeeeseeseeessesssssseseemeeeese s eeessseesseeseseeeesee e sseemseeseeseeeseseeseeee 12

2.1 Artigo — Rabello DGD, Martinho FC, Corazza BJ, Valera MCG, Carvalho,
CAT. Eficacia clinica de protocolos endododnticos na redugdo de bactérias e
endotoxina em canais radiculares infectados em pacientes que se
submeteram a radioterapia em cabecga e pescogo / Clinical efficacy of
endodontic protocols on reduction of cultivable bacteria and endotoxin in
infected root canal in patients who have undergone radiation therapy to the

L L=r= Lo 0= T Lo 1= o ol 12
3 CONSIDERAGOES GERAIS ...ttt tssss s ssssssssssssssss s sssssessssassssssssssaesessssasnses 29
REFERENCIAS ......oeoeeeeeeeeeeeeeeeeeseeseeseseesssessnessesasmesssssessesssessesasmessenesmesssnesasessaesseassessenanmees 32

L 0 37



Rabello DGD. Eficacia clinica dos protocolos de preparo endodontico e da
medicacao intracanal na reduc@o de endotoxinas e bactérias cultivaveis nos canais
radiculares de pacientes que foram submetidos a irradiacdo de cabeca e pescoco.
[tese]. S&o José dos Campos (SP): Universidade Estadual Paulista (Unesp), Instituto
de Ciéncia e Tecnologia; 2019.

RESUMO

Este estudo clinico foi conduzido para comparar a eficacia de protocolos do preparo
endodontico biomecanico, assim como da medicacéo intracanal em pacientes que
foram submetidos a radioterapia. 22 dentes com infec¢do endoddéntica em pacientes
que se submeteram a radioterapia de cabeca e pescoco foram selecionados e
canais foram preparados com movimento reciprocante. Entdo como protocolo de
irrigagao suplementar, randomizadadamente divididos em 2 grupos de 11 pacientes:
G1, pressao apical positiva e G2, irrigacdo ultrasonica passiva. Ambos grupos
envolveram multiplas sessdes com colocagcdo de medicacdo a base de Ca(OH)2 por
14 dias. Amostras foram coletadas antes e apés procedimentos endodénticos. Teste
LAL foi usado para quantificar endotoxinas. Teste de culturas foram realizados para
guantificar carga bacteriana. Porcentagem foi calculada apo6s entre grupos usando
ANOVA com Tukey com nivel de significancia de 5%. Houve uma média de 16
meses de acompanhmento pos-cirargico. Dos 22 casos, 21 (95%) foram
considerados sucesso. Em um caso foi detectado sinus tractus apos 12 meses. Nao
houve ocorréncia de osteorradionecrose. Endotoxinas e bactérias cultivaveis foram
encontrados em todas as amostras iniciais. Todos os protocolos de tratamento foram
estatisticamente significante em reduzir carga bacteriana e endotoxinas dos canais
infectados (todos, P < .05): G1 (95.41%), G2 (97.86%) e apOs medicacéo intracanal
G1 ap6s Ca(OH)2 (97.41%), e G2 apoOs Ca(OH)2 (98.95%). Nao houve difernca
estatisticamente significante entre os grupos tratados (P > .05). Todos os protocolos
de tratamento foram estatisticamente efecicazes em reduzir os niveis iniciais de
endotoxinas. Reducdo média: G1 de 78.61 % e para G2, 86.04% (P < .05). Além do
mais, medicac¢dao intracanal com Ca(OH)2 reduziu niveis de endotoxinas em 94.87%
(G1) e em 95.34% (G2) (todos, P < .05). Este estudo clinico demonstrou que
tratamento endoddntico em pacientes irradiados podem ser eficazes. O preparo com
movimentos reciprocantes e suplementacdo com irrigacdo tanto com ultrassom
quanto com seringa, sdo capazes de reduzir o conteudo contaminante dos canais
radiculares. O uso de medicac¢éao intracanal com Ca(OH)2 nesta situacdo também se
mostrou bastante eficiente na reducéo de carga bacteriana e niveis de endotoxinas.

Palavras-chave: Periodontite periapical. Tratamento do canal radicular. Endotoxina.
Radioterapia. Ultrassom. Cancer.



Rabello DGD. Clinical efficacy of endodontic biomechanical preparation protocols, as
well as the intracanal medication on the reduction of endotoxins and cultivable
bacteria of infected root canal in patients who have received irradiation to the head
and neck. [doctorate thesis]. Sdo José dos Campos (SP): Séao Paulo State
University, Institute of Science and Technology; 2019.

ABSTRACT

Objective: this clinical study was conducted to compare the efficacy of endodontic
biomechanical preparation protocols, as well as the intracanal medication on the
reduction of endotoxins and cultivable bacteria of infected root canal in patients who
have received irradiation to the head and neck. Methods: twenty-two infected root
canals in patients who have undergone radiation therapy to the head and neck
were selected and canals were prepared by reciprocating motion. Then, as
supplementary irrigation protocol, randomly divided into 2 groups of 11 patients:
G1, apical positive pressure (APP) and G2, passive ultrasonic irrigation (PUI).
Both groups involved 2-visit treatment with the placement of Ca(OH)2 medication
for 14 days. Samples were collected before and after clinical procedures. A
chromogenic LAL assay test was used to quantify endotoxins. Culture techniques
were used to determine bacterial counts. The mean percentage after the
procedures was compared statistically between groups using the ANOVA post hoc
Tukey test with a significance level set at 5%. Results: there was a mean follow-up
period of 16 months. Of 22 cases, 21 (95%) were considered successful. One
was found with sinus tractus after 12 months. There were no occurrences of
osteoradionecrosis. Endotoxins and cultivable bacteria were detected in 100% of the
initial samples. All treatment protocols were statistically effective in reducing
bacterial load from infected root canals (all, P < .05): G1 (95.41%), G2
(97.86%) and after intracanal medication the bacterial load was G1 after
Ca(OH)2 (97.41%), and G2 after Ca(OH)2 (98.95%). No differences were
found in bacterial load reduction when comparing the treatment groups (P > .05). All
treatment protocols were statistically effective in reducing endotoxin from initial
levels. Median reduction for G1 was 78.61 % and for G2, 86.04% (P < .05).
Furthermore, intracanal medication with Ca(OH)2 reduced level of endotoxin in
94.87% (G1) and in  95.34% (G2) (all, P < .05).
Conclusions: our clinical study demonstrated that endodontic treatment in
irradiated patients may be efficacious. The reciprocating preparation and
supplemental irrigation with either ultrasonic or syringe demonstrated efficacy in
reducing the contaminant contents of root canal. The use of intracanal medication
with Ca(OH)2 in this situation was also very efficient regarding the bacterial load
and endotoxins levels.

Keywords: Periapical periodontits. Endodontic treatment. Endotoxins.
Radiation therapy. Ultrasonic. Cancer.
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1 INTRODUCAO

A prevaléncia de cancer na regido de cabeca e pescoco € de
aproximadamente 30 pessoas a cada 100.000 nos Estados Unidos, o que
representa cerca de 4% de todos os tipos de cancer, sendo que em cerca de 2/3 sao
homens e sédo diagnosticados na maior parte do tempo em maiores de 50 anos (US
National Cancer Institute). O tratamento de cancer nesta regidao do corpo pode ser
realizada através de diferentes métodos, como cirurgia, radioterapia, quimioterapia
ou uma combinacao de tratamentos.

Quando opta-se pela radioterapia, a maior parte dos oncologistas tratam
seus pacientes com fracionamento convencional, que consiste de uma dose total de
50 — 72 Gy de radiacdo de alta energia em fracfes diarias de 2 Gy durante 5 a 7
semanas, 5 dias por semana (Scully, Epstein, 1996; Karthaus et al., 1999).

Pacientes que sdo submetidos a radioterapia de cabeca e pescoco para
tratamento de cancer sao passiveis de varias alteracdes teciduais. Estas alteracoes
incluem mudancgas da mucosa (Sonis et al., 1999), muscular (Goldstein et al., 1999),
vascular e tecidos 6sseos (Stevenson-Moore, 1990; Jansma et al., 1992) e dentarios
(Springer et al., 2005). Alteracdes das glandulas salivares sdo comuns e incluem a
gueda da producdo de serina e mucina, com uma subsequente diminuicdo do pH
salivar (Eisbruch et al.,, 1999). Acompanhando esta alteracdo em pH estd a
transformacao da microflora oral, resultando em maior concentracdo de bactérias
cariogénicas (Schigdt, Hermund, 2002). Estas mudancas transformam as pessoas
submetidas a radioterapia em pacientes de alto risco de carie.

Em pacientes que nao sao irradiados, ha dois tipos de tratamentos
alternativos para caries que resultam em pulpite irreversivel ou necrose pulpar:
Terapia endodontica ou exodontia. No entanto, aqueles pacientes irradiados, a
extracdo dentaria esta associada a alta incidéncia de desenvolvimento de
osteorradionecrose (Sulaiman et al, 2003). Osteoradionecrose e seus tratamento
pode ser debilitador, pode desfigurar a face e ser doloroso (Thorn et al., 2000;
Kanatas et al., 2002). Por esta razado extracdo em pacientes irradiados deve ser
evitada. As alternativas para dentes em situacdes como essa € 0 tratamento

endodontico.
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Em casos de periodontite apical, o tratamento indicado é a endodontia,
porém a taxa de sucesso em pacientes que receberam terapia endodontica apos
irradiacdo ndo é amplamente conhecido. Enquanto alguns autores relatam alta taxa
de insucesso com possiblidade deste fator de baixa taxa de cura estar relacionado
com reducao do potencial reparador de ossos irradiados (Cox, 1976; Lilly et al.,1998;
Markitziu et al., 1981; Seto et al., 1985).

Dentre os fatores que podem dificultar o sucesso do tratamento endodontico,
estdo as complexas estruturas anatémicas que podem hospedar microorganismos e
seus subprodutos, tais quais as ramificagdes apicais, canais laterais, istmos (Chan
et al., 2019; Carr et al., 2009).
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2 ARTIGOS

2.1 Artigo — Rabello DGD, Martinho FC, Corazza BJ, Valera MCG, Carvalho,
CAT. Eficacia clinica de protocolos endodénticos na reducdo de bactérias e
endotoxina em canais radiculares infectados em pacientes que se submeteram
a radioterapia em cabeca e pescoco / Clinical efficacy of endodontic protocols
on reduction of cultivable bacteria and endotoxin in infected root canal in

patients who have undergone radiation therapy to the head and neck*

RESUMO

Este estudo clinico foi conduzido para comparar a eficacia de protocolos do preparo
endodontico biomecanico, assim como da medicacéo intracanal em pacientes que
foram submetidos a radioterapia. 22 dentes com infec¢cdo endoddéntica em pacientes
que se submeteram a radioterapia de cabeca e pescoco foram selecionados e
canais foram preparados com movimento reciprocante. Entdo como protocolo de
irrigagao suplementar, randomizadadamente divididos em 2 grupos de 11 pacientes:
G1, pressao apical positiva e G2, irrigacdo ultrasonica passiva. Ambos grupos
envolveram multiplas sessdes com colocagdo de medicacdo a base de Ca(OH)2 por
14 dias. Amostras foram coletadas antes e apds procedimentos endodénticos. Teste
LAL foi usado para quantificar endotoxinas. Teste de culturas foram realizados para
quantificar carga bacteriana. Porcentagem foi calculada apés entre grupos usando
ANOVA com Tukey com nivel de significancia de 5%. Houve uma média de 16
meses de acompanhmento pés-cirdrgico. Dos 22 casos, 21 (95%) foram
considerados sucesso. Em um caso foi detectado sinus tractus apos 12 meses. Nao
houve ocorréncia de osteorradionecrose. Endotoxinas e bactérias cultivaveis foram
encontrados em todas as amostras iniciais. Todos os protocolos de tratamento foram
estatisticamente significante em reduzir carga bacteriana e endotoxinas dos canais
infectados (todos, P < .05): G1 (95.41%), G2 (97.86%) e apOs medicacéao intracanal
G1 apés Ca(OH)2 (97.41%), e G2 apds Ca(OH)2 (98.95%). Nao houve diferenca
estatisticamente significante entre os grupos tratados na reducdo de carga
bacteriana (P > .05). Todos os protocolos de tratamento foram estatisticamente
eficazes em reduzir os niveis iniciais de endotoxinas. Reducdo média: G1 de 78.61
% e para G2, 86.04% (P < .05). Além do mais, medicacgéo intracanal com Ca(OH)2
reduziu niveis de endotoxinas em 94.87% (G1) e em 95.34% (G2) (todos, P < .05).
Este estudo clinico demonstrou que tratamento endodontico em pacientes irradiados
podem ser eficazes. O preparo com movimentos reciprocantes e suplementacao
com irrigacao tanto com ultrassom quanto com seringa, sdo capazes de reduzir o
contetdo contaminante dos canais radiculares. O uso de medicacao intracanal com
Ca(OH)2 nesta situacdo se mostrou bastante eficiente na reducdo de carga
bacteriana e niveis de endotoxinas e deve ser utilizado nesta situacao.

Palavras-chave: Periodontite periapical, Tratamento do canal radicular, Endotoxina,
Radioterapia, Ultrassom, Cancer.

*Artigo elaborado de acordo com as normas do Periédico Journal of Endodontics. A ser submetido em 11.2019.
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ABSTRACT

Objective: this clinical study was conducted to compare the efficacy of endodontic
biomechanical preparation protocols, as well as the intracanal medication on the
reduction of endotoxins and cultivable bacteria of infected root canal in patients who
have received irradiation to the head and neck.

Methods: twenty-two infected root canals in patients who have undergone radiation
therapy to the head and neck were selected and canals were prepared by
reciprocating motion. Then, as supplementary irrigation protocol, randomly divided
into 2 groups of 11 patients: G1, apical positive pressure (APP) and G2, passive
ultrasonic irrigation (PUI). Both groups involved 2-visit treatment with the placement
of Ca(OH)2 medication for 14 days. Samples were collected before and after clinical
procedures. A chromogenic LAL assay test was used to quantify endotoxins. Culture
techniques were used to determine bacterial counts. The mean percentage after the
procedures was compared statistically between groups using the ANOVA post hoc
Tukey test with a significance level set at 5%.

Results: there was a mean follow-up period of 16 months. Of 22 cases, 21 (95%)
were considered successful. One was found with sinus tractus after 12 months.
There were no occurrences of osteoradionecrosis. Endotoxins and cultivable bacteria
were detected in 100% of the initial samples. All treatment protocols were statistically
effective in reducing bacterial load from infected root canals (all, P < .05): G1
(95.41%), G2 (97.86%) and after intracanal medication the bacterial load was G1
after Ca(OH)2 (97.41%), and G2 after Ca(OH)2 (98.95%). No differences were
found in bacterial load reduction when comparing the treatment groups (P > .05). All
treatment protocols were statistically effective in reducing endotoxin from initial
levels. Median reduction for G1 was 78.61 % and for G2, 86.04% (P < .05).
Furthermore, intracanal medication with Ca(OH)2 reduced level of endotoxin in
94.87% (G1) and in 95.34% (G2) (all, P <.05).

Conclusions: our clinical study demonstrated that endodontic treatment in irradiated
patients may be efficacious. The reciprocating preparation and supplemental
irrigation with either ultrasonic or syringe demonstrated efficacy in reducing the
endodontic contaminant contents and the use of intracanal medication with Ca(OH)2
was efficient regarding the bacterial load and endotoxins levels and should be
performed in irradiated patients with infected root canals.

Keywords: Endodontic treatment, Endotoxins, Radiation therapy, Ultrasonic, Cancer.
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Introduction

Radiation therapy (RT) for the treatment of cancer in the head and neck affects the
mucosal, muscular, vascular, dental and osseous tissues, leading to mucositis,
xerostomia, trismus, radiation caries, and osteoradionecrosis (1,2). Radiation caries
is a severe dental disease caused by hyposalivation and diminution of saliva pH after
RT in the head and neck region (3) associated to alteration of dental hard tissues
(4,5). The radiation caries often leads to root canal infection (6,7).

The infectious disease in root canal is a complex dynamic process related to the
number of bacterial cells, microbial virulence, and immunologic system (8). In
patients who undergo RT, the bone is due to be compromised (9) and so definitely,
optimal endodontic therapy for teeth with apical periodontitis should be able to
eradicate bacteria (10, 11) and its virulence factors (12,13).

Endotoxin is a toxic constituent of gram-negative bacteria and has a central role in
the endodontic lesion (14). Clinical studies have revealed the presence of endotoxin
in every root canal with apical periodontitis (15-24), with high levels related to the
development of clinical symptoms and larger area of bone destruction (17, 19, 20-24)
and therefore, the elimination of endotoxin during the root canal treatment is
assumed to be important for healing process.

During endodontic biomechanical preparation, the irrigation is an important step in
neutralizing microbes and their by-products (25). However, controversy exists on
whether the passive ultrasonic instrumentation is more efficient than standard
irrigation using a needle adapted to a syringe associated with apical positive
pressure (26-28).

Furthermore, calcium hydroxide, the most used intracanal medication, has been
proven to be effective against endotoxins as demonstrated by in vitro (29-30) and in
vivo studies (31-38). Nevertheless, no clinical study has demonstrated the efficiency
of Ca(OH)2 in patients submitted to radiotherapy in the head and neck region.

There is presently no study showing the efficiency of endodontic treatment protocols
from infected root canals in patients who undergo RT to the head and neck.
Therefore, this clinical research aimed to compare biomechanical preparation
complemented by either ultrasonic or syringe as well as intracanal medication in
reducing endotoxins and cultivable bacteria from infected root canals in irradiated
patients.
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Materials and Methods

Study Design and Patient Selection

This single-blinded and randomized clinical study in irradiated patients compared
biomechanical preparation complemented by passive ultrasonic irrigation and apical
positive pressure with manual irrigation and also intracanal medication concerning
the bacterial load and endotoxin reduction from root canals after biomechanical
preparation.

Twenty two patients who have undergone radiation therapy of at least 50 Gy for
malign tumor in the head and neck needing primary endodontic treatment were
included in this clinical research. The time from the last radiation session had to be a
minimum of 6 months. All the patients were attending the S&o José dos Campos
Dental School (UNESP), Sao José dos Campos (SP), Brazil.

Complete dental history and signed consent form was obtained from every patient
after approval of the human research ethics committee of the Sdo José dos Campos
Dental School (UNESP) (CAAE: 02236718.9.0000.0077). Patients under antibiotic
treatment in the last 3 months could not be included in this clinical study.

Only single-rooted teeth with diagnostic of primary endodontic infection that was
confirmed by a negative response to cold thermal testing with
difluorodichloromethane at -50°C (EndoFrost; Roeko, Langenau, Germany) were
selected. A further requirement was the nonexistences of periodontal pockets deeper
than 4 mm. Teeth not able to be isolated with rubber dam were excluded.

Sampling Procedures

All the instruments used in this study were apyrogenic after Co60 gamma radiation
(EMBRARAD, SP, Brazil). Disinfection of the operative field has been already
reported (33). In resume, after rubber dam isolation, the crown and adjacent area
were disinfected with 30% H202, for 30 seconds, then 2.5% NaOCI (for 30s) and
finally inactivated with 5% sodium thiosulfate.

Endodontic access was made under irrigation with sterile saline solution and by using
high-speed diamond bur. The first step removed carious lesion and restoration and
before accessing pulp chamber, the area was disinfected again as detailed above.
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Sampling was done by inserting apyrogenic paper points (size #15; Dentsply-
Maillefer, Balaigues, Switzerland) into the full length of the canal, determined by
periapical radiography, and maintained in place for 60 seconds.

The first sample was to determine endotoxin and placed in an apyrogenic tube
containing 1 mL of limulus amebocyte lysate (LAL) water of the kinetic chromogenic
LAL (Lonza, Walkersville, MD) assay. Then sampling was repeated with three paper
points that were deposited in a sterile tube containing 1 mL VMGA Il transport
medium (39) for microbial cultivation.

Afterwards, the root canal length was established by using an apex locator
(RomiApex A-15; Romidan, Kiryat-Ono, Israel). The biomechanical preparation with
reciprocating motion was determined according to the root canal anatomy and
previously described (40). In summary, the nonresistance entrance of K-file (VDW,
Minchen, Germany) #30 or #20 to the working length (WL), determined 1 mm short
of the apex, allowed canals to be prepared with, respectively the R50 or R40
Reciproc file (VDW, Munchen, Germany). If the K-file #20 was not manageable to
reach the WL, than Reciproc R25 file was used instead. The instrument was used in
an in-and-out pecking motion. After three pecking movements, the instrument was
removed from the canal and irrigated with 2.5% NaOCI. By the end of reciprocating
motion, a total of 10 mL of 2.5% NaOCI irrigation liquid by means of a syringe and
30-gauge NaviTip (Ultradent, South Jordan, USA) was used in every root canal.
Then, canal was irrigated with 5 mL sterile/apyrogenic saline solution, followed by
17% EDTA that was agitated with hand K-files #20 for 3 minutes. Finally, canals were
rinsed with 5 mL sterile/apyrogenic saline solution.

From this point, teeth were randomly divided into 2 groups of 11 patients to evaluate
the efficiency of final irrigation protocols: G1, apical positive pressure (APP) and G2,
passive ultrasonic irrigation (PUI).

For APP group (G1), 5 mL of 2.5% hypochlorite irrigated the canal positioning the
NaviTip up to 2 mm coronal of the WL, with a pecking motion for 2 minutes.

For PUI group (G2), an E1 Irrisonic tip (Helse, SP, Brazil) installed on an ultrasonic
unit (MMO Emisonic 230, MMOptics, Sdo Paulo, Brazil), set at frequency of 30 Hz
was used in combination with 0.5 mL of 2.5% hypochlorite. The tip was placed 2 mm
short to the WL, and an in-and-out passive motion for a period of 20 seconds. The
canals were then irrigated with 1.5 mL of 2.5% NaOCI and activated for another 20 s.
A total of 3 cycles using PUI was conducted for every canal. Refill of the irrigant
solution was done by means of a syringe and 30-gauge NaviTip.

NaOCI was neutralized with 5 mL of 0.5% sodium thiosulfate for 1 minute and
removed with 5 mL sterile/apyrogenic water. After complete biomechanical
preparation the second sampling was accomplished with paper points as described
above for evaluation of endotoxin and microbial account.
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Later the canals were filled with mixed paste of Ca(OH)2 in saline solution for 14
days. The paste was inserted into the canals by a lentulo spiral. Provisional
restorations with ionomer cement followed by composite were placed.

After 14 days with intracanal medication, teeth were isolated, disinfected as
described before and temporary restorations were displaced. Root canals were
washed with 10 mL saline solution, and calcium hydroxide was inactivated with 0.5%
citric acid. Then, the third sampling of endotoxins and bacterial material was
accomplished in the same manner as previously described.

Quantification of endotoxin concentration: kinetic chromogenic LAL assay

The methodology for measuring the endotoxin levels has been clarified (15). 1 mL of
limulus amebocyte lysate (LAL) water of the kinetic chromogenic LAL assay (Lonza,
Walkersville, MD) was pipetted to each tube containing the paper point sampled and
the endotoxin extraction was achieved by vortex for 60 s. Afterwards, the content
was serially diluted to 10-1. To quantify endotoxins, Escherichia coli endotoxin was
used as pattern. 100 mL of apyrogenic water (blank), an endotoxin scale
(concentration from 0.005 to 50 endotoxin units in EU/mL), root canal samples, and
positive controls (ex vivo teeth had canal contaminated with a pre-determined
endotoxin level) were added to a 96- well apyrogenic plate (Easypath, S&o Paulo,
SP, Brazil). The tests were executed in triplicate. Afterl0 min incubation at 37°C,
plate was measured in a KineticQCL reader employing the WIinKQCL software
(Lonza). After that, 100 mL of the chromogenic reagent was pipetted to each well.
For the kinetic test, wave’s absorbance at 405 nm could calculate relation between
reaction time of each standard solution and corresponding endotoxin concentration.

Quantification of total cultivable bacterial counts

The method used for bacterial culture procedures has been published (40). Shortly,
after vortex of the transport media carrying the root canal samples for 60 seconds,
concentration of samples were diluted up to 10™ in tubes with fastidious anaerobe
broth (FAB; Lab M, Bury, UK). 50 puL of the resultants was pipetted on 5%
defibrinated sheep blood fastidious anaerobe agar (FAA; LabM) and incubated at
37°C in anaerobic atmosphere for up to 14 days to grow nonselectively obligate
anaerobes and facultative anaerobes. Then, colony-forming units (CFUs) could be
quantified.
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Statistical analysis

The obtained data (endotoxin level and bacterial count) were statistically analyzed by
using the Graph Pad Prism 8 for Windows (Graph Pad Software, San Diego, CA,
USA). In intragroup evaluation, repeated measure ANOVA and Tukey’s tests were
used, while for intergroup the One-Way ANOVA and Tukey’s test was employed. The
significance level was set at 5% (P < .05).

Results:

In this clinical study, 22 patients comprehending 15 males and 7 females, were
included in this research and randomly divided in two groups of 11 patients. In the G1
(7 males and 4 females) and in the G2 (8 males and 3 females) took part (Table 1).
The age of patients had a median of 46 years, ranging from 40 to 58. Participants
were selected from February/ 2017 until February/ 2019 and the flow chart is
demonstrated in Figure 1.

Effect of endodontic treatment protocols on bacterial counts

In every initial sample of the 22 primarily infected root canals investigated bacteria
were detected, with total bacterial load with a range from 1.2 x 10* to 7.6 x 10°
CFU/mL (median value, 3.7 x 10° CFU/mL). In table 2 the values of median and
range are described.

After biomechanical preparation and final irrigation protocol using apical positive
pressure in group G1, reduction of the median value of total bacterial load (from 3.1
x 10° to 1.4 x 10® CFU/mL) (p<.05) and after intracanal medication with Ca(OH)2
(from 1.4 x 10° to 8.0 x 102 CFU/mL) (p>.05).

Bacterial load after passive ultrasonic irrigation (PUI) in group G2 had a median
value reduction of total bacterial load from 4.3 x 10* to 9.2 x 10? CFU/mL (p<.05) and
after intracanal medication with Ca(OH)2 from 9.2 x 10? to 4.5 x 10° CFU/mL (p>.05).

Comparison of total CFU counts found after biomechanical preparation and different
irrigation protocols showed no difference between apical positive pressure and
passive ultrasonic irrigation groups (p>.05).
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The bacterial reductions in APP group (G1) were 95.41% after biomechanical
preparation and and 97.42% after intracanal medication (Table 2). Bacteria could be
detected from canals after complete biomechanical preparation (10/11) and after
intracanal medication (10/11) groups.

In group 2, the biomechanical preparation supplemented by PUI significantly
decreased the percentage values of bacterial reductions to 97.86% and after
intracanal medication to 98.95% and decreased the number of root canals producing
positive culture (10/11) after biomechanical preparation complemented by PUI and
(9/11) after 14 days of calcium hydroxide dressing (Table 2).

Effect of endodontic treatment protocols on endotoxin

After reaching standard curve linearity (r=1), LAL assay showed the presence of
endotoxins in all the initial root canal samples (22/22), with a median value of 35.000
EU/mL (ranging from 3.100 to 80.700 EU/mL). Median and range values of endotoxin
levels found in the groups are shown in Table 3.

With regard to the biomechanical preparation, supplemented with final irrigation
protocol using apical positive pressure in group G1 reduced the median levels of
endotoxin from 37.400 to 8.000 EU/mL (p<.05) and after intracanal medication for 14
days from 8.000 to 1.920 EU/mL (p>.05) (Table 3). The median percentage values
of endotoxin reduction were 78.61% and 94.87%, respectively (Table 3).

Endotoxin after passive ultrasonic irrigation (PUI) in group G2 had a median value
reduction of endotoxin level from 32.600 to 4.500 EU/mL (p<.05) and after intracanal
medication with Ca(OH)2 (from 4.500 to 1.520 EU/mL) (p>.05).

In group 2, the biomechanical preparation supplemented by PUI significantly
decreased the median percentage values of endotoxin to 86.04% and after intracanal
medication to 95.34% (Table 3).

In both groups, despite reduction of endotoxin levels, endotoxins were still detected
in 100% (22/22) of the root canal samples.

Discussion

Despite high radiation doses to the head and neck, the patients selected in this
clinical research had no osteoradionecroses correlated to root canal therapy. It
seems that endodontic treatment is a safe procedure in patients who have been
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through radiation therapy to the head and neck cancer (41, 42), when compared to
the high incidence of ORN seen after teeth extraction in irradiated patients (43-45).

The patients who participated in this clinical investigation had an average 16 months
follow up. Of 22 cases, 21 (95%) were considered successful. One was found with
sinus tractus after 12 months and the high success rate is in agreement to other
clinical study (42). In contrast, some clinical studies (46, 47) presented lower success
rate. It has been shown a higher incidence of ORN to the molar region of the lower
jaw, and in the molar region of the upper jaw (48). None of the teeth treated in this
research was a molar or multi-rooted teeth, but rather anterior teeth and single-
rooted premolar, which might explain some different outcomes from other studies.
Single-rooted teeth were chosen for the different treatment protocols to be performed
in anatomical similarities.

Multiple studies demonstrated alterations in the organization and micro hardness of
enamel and dentin after radiation therapy (4,5). Dental biomechanical characteristics
are often collapsed and higher obliteration of the dentin tubules, preceded by a
degeneration of the odontoblast processes is described (49). Due to this fragile
dental hard tissue, the usage of topic fluorine, a pre-RT dental procedure and dental
checkups after RT are important in the prevention of ORN (48, 50). Even though
patients treated in this study were scheduled to return every 6 months after root
canal treatment and use of fluorine were prescribed, dental caries occurred after RT
and advanced rapidly in some of the patients (11 out of 22) which was also found in
other studies (48, 51).

One of the patients presented sinus tractus after 12 months of root canal treatment.
The canal was retreated and after new biomechanical preparation and intracanal
medication for 14 days, clinical sign of infection disappeared. It is important to point
out that the coronal sealing of this tooth was missing by the time of sinus tractus
detection, which might be due to radiation effect on nano-mechanical properties and
chemical composition of enamel and dentine(4-7).

In this clinical study, patients have been irradiated to the head and neck with a dose
of 50 to 60 Gy (54 Gy in average). Radiation dosage higher than 50 Gy to the head
and neck and the occurrence of osteoradionecrosis (ORN) have been associated
(52). In addition, the occurrence of postradiation xerostomia was evaluated in this
study and all the patients were totally or partially affected. Radiation exposure of
salivary glands can have an impact on the risk of xerostomia and ORN (2, 53) and
help understand the high incidence of dental caries.

This clinical study aimed to compare the antimicrobial efficacy of endodontic
treatment in irradiated patients. Data obtained in this research disclosed that
biomechanical protocol with reciprocation motion, complemented by 2,5% NaOCI
irrigation, either with apical positive pressure or passive ultrasonic irrigation, resulted
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in statistically significant improvement of bacterial load and endotoxin removal from
primarily infected root canals in patients who have undergone radiation therapy.

Initial samples were positive for the presence of bacteria in 100% of the canals
evaluated with total bacterial count ranging from 1.2 x 10* to 7.6 x 10° CFU/mL
(median value, 3.7 x 10° CFU/mL) presenting similarities to other studies in no
irradiated patients (11, 31, 54- 57).

Meaningful bacterial load reduction was achieved by biomechanical preparation
(higher than 95% in both groups). The efficacy of the reciprocating motion associated
to the 2.5% NaOCI solution has been demonstrated (10, 58, 59). Regarding bacterial
load, in this investigation, no statistic difference was found between the group treated
with ultrasonic device and manual irrigation. Although ultrasonic is more effective
than syringe irrigation in the removal of the rest of pulp tissue and smear layer (59,
60), contradictory results were found in microbiological studies (57, 62-64).

In the present study, endotoxin reduction using passive ultrasonic irrigation was not
statistically significant in decrease the remaining LPS levels when compared to the
apical positive pressure. This result is in contrast with a previous research (65), but
compatible with a clinical trial that evaluated the efficacy of ultrasonic activation in
lowering endotoxin levels in infected root canals (57), even though, none of them
were in patients with the same characteristics, named irradiated patients.

After 14 days of intracanal medication with Ca(OH)2 a further decrease of endotoxin
levels could be detected in both groups, especially when compared to G1 that used
syringe, which is in agreement with other studies (31-38, 57). The use of calcium
hydroxide also lowered levels of bacteria. The action of calcium hydroxide over
bacterial protein, DNA and cytoplasmic membranes were previously demonstrated
(66). LPS or endotoxins are affected by the extremely basic pH that causes the
hydrolysis of lipid A (67). However, even after intracanal medication in most of the
root canals lower level of bacteria and endotoxin could be recovered which was also
observed in other clinical studies (31-38).

A logistic regression analysis revealed the radiation dose as a significant predictor of
apical periodontitis (68). Damage to the extracellular matrix and fibroatrophy
increases the risk of late reactivated inflammation in the event of local injury of the
bone (69). Furthermore, it was revealed that the diversity of root canal microflora
increases significantly after head-neck radiotherapy (70). Therefore, future studies in
irradiated patients should demand efforts for further evaluation on the antimicrobial
effect and healing of apical periodontitis in teeth with multiple root canals, especially
in the lower jaw molars can bring to light an important aspect of endodontic treatment
in irradiated patients.
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Figure 2. Distribution of percentage values of endotoxin and cultivable
bacteria reduction found in primary root canal infection in irradiated
patients after endodontic treatments.

Table 2. Efficacy of endodontic biomechanical preparation protocols and intracanal medication on the reduction cultivable bacteria
(CFU/mL)

G1 - Apical positive pressure

Bacterial Load (CFU/mL) Median % # of root canals with
Samping times Median/ Range values of reduction positive cultures
Before biomechanical preparation 3.1x 105 (1.3 x 10° - 1.7 x 10%) Aa X 11/11
After biomechanical preparation 1.4 x 10% (0 - 3.98 x 10°%) Bb 95.41% 10/11
After Ca(OH)2 intracanal medication 8.0x 107 (0 - 1.2 x 10%) Bb 97.42% 10/11
G2 - Passive ultrasonic Irrigation
Bacterial Load (CFU/mL) Median % # of root canals with
Samping times Median/ Range values of reduction positive cultures
Before biomechanical preparation 4.3 x 104 (1.12 x 10° - 7.6 x 10°) Aa X 11/11
After biomechanical preparation 9.2x102(0-2.6x 103} Bb 97.86% 10/11
After Ca(OH)2 intracanal medication 4.5x 107 (0 - 1.4 x 10%) Bb 98.95% 10/11

Table 3. Efficacy of endodontic biomechanical preparation protocols and intracanal medication on the endotoxin reduction (EU/mL)

G1 - Apical positive pressure

Endotoxin contents (EU/mL) Median % #of root canals
Sampling Median/ Range values ofreduction | positive for endotoxins
Before biomechanical preparation 37.400 (5.500-80.700) Aa X 11/11
After biomechanical preparation 8.000 (0.283-51.300) Bb 78.61% 11/11
After Ca(OH)2 intracanal medication 1.920 (0.195-14.200)Bb 94.87% 11/11
G2- Passive ultrasonic irrigation
Endotoxin contents (EU/mL) Median % #of root canals
Sampling Median/ Range values ofreduction | positive for endotoxins
Before biomechanical preparation| 32.600 (3.900 - 45.400) Aa X 11/11
After biomechanical preparation | 4.550(0.190-35.600) Bb 86.04% 11/11
After Ca(OH)2 intracanal medication 1.520 (0.019-2.500)Bb 95.34% 11/11

- Intra-group analysis - different capital letters =p<.05.
-Inter-group analysis - different lower case letters = p<.05.
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3 CONSIDERACOES GERAIS

A taxa de carie em dentes de pacientes irradiados é consideravelmente
mais alta do que em pacientes ndo irradiados, porém a taxa de periodontite
apical é parecida, o que sugere uma alteracdo no padrdo da microbiota e/ou
mudanca na celularidade e vascularizacdo do osso irradiado (Hommez et al.,
2008).

Apesar das altas taxas de irradiacdo na regido de cabeca e pescoco, 0s
pacientes selecionados neste estudo clinico ndo tiveram osteorradionecrose
associado a terapia endoddntica. Aparentemente o tratamento endodontico € um
procedimento seguro para os pacientes que foram submetidos a radiacdo de
cabeca e pescoco (41,42) quando se compara com taxas mais altas de ORN vista
apos extracdo dentaria (43-45).

Infeccdo endodobntica primaria é uma infeccdo polimicrobiana (Fabricius
et al., 1982; Martinho et al., 2010; Martinho et al., 2014b) causada
predominantemente por bactérias gra-negativas anaerdbicas que apresentam
lipopolissacarideos (LPS), conhecidos como endotoxinas, em suas paredes
celulares ( Siqueira et al., 2011; Martinho et al., 2014b; Martinho et al., 2014 c).
Ao ser liberado, LPS é capaz de penetrar nos tecidos periradiculares levando a
inflamacéo periradicular e destruicdo 6ssea ( Lim et al., 1994; Hong et al., 2004;
Martinho, Gomes, 2008; Martinho et al., 2011a, 2012a; 2014a).

Os pacientes que participaram desta investigacdo clinica tiveram um
acompanhamento pds-operatorio médio de 16 meses. Dos 22 casos, 21(95%)
foram considerados sucesso. Um foi encontrado com fistula apos 12 meses e a
alta taxa de sucesso estd em acordo com outro estudo clinico (42). Em contraste,
alguns estudos clinicos (46, 47) apresentaram menores taxas de sucesso. Foi
demonstrado uma maior taxa de ORN na regido molar da mandibula e maxila

(48). Nenhum dos dentes tratados nesta pesquisa foram realizados em
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multirradiculares ou molars, mas sim em dentes anteriores e unirradiculares, o
que pode explicar as diferencas de resultado em relacdo a outros estudos. Dentes
unirradiculares foram escolhidos para haver maior padronizac¢do anatémico.

Multiplos estudos demonstraram alteragbes na organizacdo e
microdureza de esmalte e dentina apés terapia de radiacdo (Kielbassa et al.,
1997, 1999). Caracteristicas dentarias biomecanicas sdo frequentemente
colapsadas e maior obliteracdo dos tdbulos dentinérios, precedidos de
degeneracdo dos processos odontoblasticos sdo descritos (Grotz et al., 1997).
Devido a esta fragilidade do tecido dentario, o uso de fldor tépico e consultas
regulares sao importantes na prevencao de ORN (Kojima et al, 2017; Katsura et
al.,, 2008). Apesar dos pacientes que participaram deste estudo retornaram
aproximadamente a cada 6 meses ap0s terapia endodontica e da prescricdo de
uso de fluor, caries ocorreram apos radioterapia e avangaram rapidamente em
alguns pacientes (11 dos 22) o que se encontrou em outros estudos tambem
(Kojima et al, 2017, Thariat et al., 2012).

Um dos pacientes apresentou fistula ap0s 12 meses do tratamento
endoddntico. O canal foi retratado e apdés novo prepare biomecanico e
medicacéo intracanal por 14 dias, sinais clinicos de infeccdo desapareceram. e
importante salientar que o selamento coronario ndo estava presente no momento
de deteccdo da fistula, que pode ser devido ao efeito da radiacdo nas
propriedades nano-mecanicas e composi¢cdo quimica do esmalte e dentina
(Kielbassa et al., 1997, 1999; Campos et al., 2017; Springer et al., 2005).

Neste estudo clinic, pacientes foram irradiados na regicao de cabeca e
pescoco com dose entre 50 e 70 Gy (54 Gy em média). Dose de radiacdo maior
que 50 Gy na cabeca e pescogo tem sido associado com maior risco de ORN
(Tasi et al., 2013). Em adicdo, a ocorréncia de xerostomia pos irradiacdo foi
avaliada neste estudo e todos os pacientes foram total ou parcialmente afetados.

A exposicdo a radiacdo das glandulas salivares podem ter impacto no risco de
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xerostomia e ORN (Kielbassa et al., 2006; Wang et al., 2011) e ajuda a entender

a alta incidéncia de caries.

Investigacdes clinicas de infecgbes endodonticas primarias tem
elucidado uma forte correlacdo entre a presenca de periodontite apical e LPS
bacteriana oral. Além disso, altas concentracdes de endotoxinas no peridpice de
canais radiculares contribuem para aumento de substancias vasoativas e
neurotransmissores nas terminacdes nervosas ( Seltzer et al., 1994) e por isso
sdo associados com dores expontaneas e sinais e sintomas clinicos tais quais
dores na palpacéo, sensibilidade a percussdo e presenca de exudatos ( Schein,
Schilder, 1975; Horiba et al., 1989; Jacinto et al., 2005; Martinho & Gomes
2008; Martinho et al., 2010; Martinho et al., 2011b).

Devido a estes problemas citados, pesquisadores e clinicos avaliam as
mais eficientes combinag6es de tratamentos quimico-mecénico na endodontia a
fim de eliminar os microorganismos e seus subprodutos (Bystrom, Sundgvist,
1981; Tronstad et al., 1990).

Este estudo clinico teve por objetivo comparar a eficacia antimicrobiana
do tratamento endodOntico em pacientes irradiados. Dados obtidos nesta
pesquisa demonstram que o0s protocolos biomecanicos com movimentos
reciprocantes, complementados com irrigacdo de hioclorito de sédio 2,5%, tanto
com irrigacdo com seringa, quanto por irrigacao ultrassonica passiva, resultaram
em melhora estatisticamente significante na carga bacteriana e na remocéo de
endotoxinas dos canais com infeccdo priméaria em pacientes irradiados.

Amostras iniciais foram positivas para presenca bacteriana em 100% dos
canais avaliados com contagem bacteriana total variando de 1.2 x 10° to 7.6 x
10° CFU/mL (valor médio de 3.7 x 10° CFU/mL) apresentando valores
proximos de outros estudos clinicos em pacientes ndo irradiados (Martinho et
al., 2008; Vianna et al., 2007; Siqueira et al., 2007a 2007b; Cardoso et al.,
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2019; Nakamura et al., 2018).

Significante reducdo de carga bacteriana foi alcancado por preparo
biomecanico (maior que 95% em ambos 0s grupos). A eficacia do movimento
reciprocante associado a solucédo 2.5% NaOCI tem sido demonstrado (Rogas et
al., 2011; Martinho et al., 2014; Vianna et al., 2006). Em relacdo a carga
bacteriana, nesta investigacdo, ndo foi encontrada diferenca estatisticamente
significante entre os grupos tratados com irrigagdo manual e com ultrassom.
Apesar do ultrassom ser mais efetivo que uso exclusivo da seringa na remogao
de restos pulpares e lama dentinaria (Vianna et al., 2006; Neelakantan et al.,
2016 ), resultados conflitantes foram vistos em estudo microbiologicos
(Nakamura et al., 2018, Cheng et al., 2017).

No presente estudo, reducdo de endotoxina usando irrigacdo ultrassonica
passiva ndo foi estatisticamente significante na diminuicdo de niveis de LPS
comparado a irrigacdo exclusiva com seringa. Este resultado esta em contraste
com prévio estudo (Herrera et al., 2016), mas compativel com um ensaio clinico
que avaliou a eficacia da ativacdo ultrassénica em reduzir os niveis de
endotoxinas dos canais radiculares (Nakamura et al., 2018), contudo em nenhum
dos estudos foi realizado em pacientes com caracteristica semelhantes, que € a
terapia de irradiacéo prévia.

O hipoclorito de sédio é o irrigante mais utilizado como auxiliar no
preparo quimico-mecanico, e apresenta Otimas caracteristicas de dissolucéo
tecidual (Senia et al., 1971; Cunningham, Balekjian, 1980; Naenni et al., 1994),
acdo antimicrobiana (Gomes et al., 2001; Vianna et al., 2004), no entanto, com
reduzida eficacia na inativacdo de endotoxinas (Tanomaru et al., 2003; Xavier et
al., 2013).

Ativacdo por ultrassom melhora aspectos mecanicos e quimicos da
irrigacdo, como mostrado in vitro (Jiang et al., 2010; Macedo et al., 2010; Chan
et al., 2019).
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Ap0s 14 dias de medicacao intracanal com Ca(OH)2, uma reducéo maior
de niveis de endotoxinas pode ser detectada em ambos 0s grupos, especialmente
quando comparado com G1 que irrigou exclusivamente com seringa, 0 que esta
em acordo comoutros estudos (Vianna et al., 2007; Oliveira et al., 2012; Xavier
et al., 2013; Sousa et al., 2014; Marinho et al., 2014, 2015; AdI et al 2015;
Nakamura et al., 2018). O uso do hidroxido de calcio também diminuiu os niveis
de bactérias. Ca(OH)2 tem sido a medicacéo intracanal de escolha devido ao seu
potencial sobre proteina, DNA e membrana citoplasmatica antimicrobiana, sua
capacidade de dissolver tecido, de induzir a mineralizacdo, bem como por seu
efeito anti-inflamatorio (Camargo et al., 2006; Maekawa et al., 2011) e por
inativar lipopolissacarideos devido seu Ph basico que causa hidrolise de Lipidio
A (Silva et al., 2002; Marinho et al, 2014). Contudo, mesmo apds uso de
medicacdo intracanal menores niveis de bactérias e endotoxinas puderam ser
recuperadas, o0 que pode ser observado também em outros estudo clinicos
(Vianna et al., 2007; Oliveira et al., 2012; Xavier et al., 2013; Sousa et al., 2014;
Marinho et al., 2014, 2015; Adl et al 2015).

Em casos de dentes com necrose pulpar e lesdo endoddntica primaria, a
realizacdo de paténcia foraminal € indicada por muitas escolas de odontologia
(Cailleteau, Mullaney, 1997) para remocdo de debris da regido do éapice
foraminal, pois 0s mesmos podem prevenir a reparacdo tecidual ( Buchanan,
1989).

Porém, para pacientes irradiados, a ampliacdo foraminal pode ser um
risco maior de osteorradionecrose por se tratar de um procedimento mais
invasivo em uma estrutura Ossea que esta comprometido na fisiologia de
reparacédo tecidual (Stevenson-Moore, 1990; Jansma et al., 1992), e por isso foi
determinado comprimento de trabalho 1 mm do apex.

Uma regressdo logistica revelou que altas doses de radiacdo apresentam

significante predisposicdo para periodontite apical (Hommez et al., 2008).
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Danos a matriz extracelular e fibroatrofia aumentam o risco tardio de reativar
inflamacdo no local da lesdo dssea (Chrcanovic et al., 2010). Além dos mais, foi
revelado que a diversidade da micro-flora do canal radicular aumenta
sigificantemente apos terapia de irradicdo (Hommez et al., 2008). Portanto,
futuros estudos em pacientes irradiados devem ser realizados para avaliar efeitos
sobre bactérias e na recuperacdo de lesBes apicais em dentes molares
especialmente na regido de mandibula em pacienes que foram submetidos a

radiacdo de cabeca e pescoco.
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endoddntico em dentes com necrose pulpar em pacientes que foram submetidos a radioterapia de cabeca e
pecogo em diversos aspectos, tais quais: 1) Investigar a microbiota e endotoxina presente nas lesdes
periapicais de dentes com infecgbes

endoddnticas primarias, correlacionando com a presenca de sintomatologia clinica; 2) Analisar as mudancas
microbiologicas e de endotoxinas apés o preparo quimico-mecéanico; 3) Analisar as mudancas
microbiolégicas e de endotoxinas apds a medicagéo intracanal. 4) Correlacionar microbiota encontrada na
saliva com microbiotapresente no sistema de canais radiculares.
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Objetivo da Pesquisa:

Objetivo Primario:

A proposta deste estudo € verificar taxas de sucesso em pacientes que receberam terapia endoddntica em
casos clinicos que apresentam necrose pulpar em pessoas que foram previamente submetidos a
radioterapia. Sera estudado quais

microorganismos séo predominantes no processo de infeccdo endoddntica, bem como os niveis de
endotoxinas.Objetivo Secundario:

Qutro objetivo deste trabalho é comparar taxa de reducé@o de microorganismos antes e apds preparo
quimico-mecénico, assim como apés

medicacéo intracanal com hidroxido de calcio.Por ultimo, sera feito uma comparacgéo das caracteristicas dos
microorganismos coletados na saliva com o que € encontrado no interior do conduto radicular.

Avaliagdo dos Riscos e Beneficios:

Riscos:

Nenhum paciente vai ser submetido a algum tratamento diferente do recomendado para qualquer paciente
que & submetido a tratamento endoddntico nesta Universidade. Portanto, os riscos sdo aqueles que todos
os pacientes submetidos a terapia endoddntica se submete: risco de eventual processo de inflamac&o apos
o tratamento.

Beneficios:Os pacientes serdo submetidos a terapia endodéntica para solucionar um problema ja
estabelecido de necrose pulpar e infecgéo ja presente.

Principalmente em pacientes submetidos a radioterapia a solucédo de processo infeccioso é fundamental na
prevencdo de osteorradionecrose

Comentarios e Consideractes sobre a Pesquisa:

O estudoira verificar taxas de sucesso em pacientes que receberam terapia endodéntica em casos clinicos
que apresentam necrose pulpar em pessoas que foram previamente submetidos & radioterapia. Sera
estudado quais microorganismos sdo predominantes no processo de

infecgdo endoddntica, bem como os niveis de endotoxinas.

Consideragbes sobre os Termos de apresentacao obrigatoria:
O TCLE, foi reformulado, inserindo os riscos, conforme solicitado no parecer anterior, bem como na
Plataforma Brasil foi alterado a op¢do de sim para ndo, com relagédo a dispensa do TCLE.
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Conclusédes ou Pendéncias e Lista de Inadequacgoes:
Como o pesquisador atendeu as pendéncias anotadas anteriormente, o protocolo podera ser aprovado.

Consideragoes Finais a critério do CEP:

O Colegiado acata o parecer do(a) Relator(a).
O (a) pesquisador(a) ira receber e-mail da Secretaria do CEPh-ICT-CAMPUS DE SUCAMPOS-UNESP, para
envio de relatérios parciais/final, para néo incorrer na penalidade de ndo o fazendo, em nao ter novas
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submissdes avaliada pelo Comité de Etica, até que sane a pendéncia de envio do relatério, na forma de

notificacdo através do sistema da Plataforma Brasil. Obs:- No site https://www2.ict.unesp.br/ — Sobre o ICT —

Comissdes e Comités - Comite de Etica Envolvendo Seres Humanos, encontrara o formulario para envio do

Relatério parcialffinal.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacdo
Informacgdes Béasicas|PB_INFORMACOES_BASICAS_DO_P | 26/11/2018 Aceito
do Projeto ROJETO_1248808.pdf 11:57:28
Qutros formularioresppend.doc 26/11/2018 | Claudio Antonio Aceito

11:56:52 | Talge Carvalho
TCLE / Termos de | TCLE_reformulado.doc 26/11/2018 | Claudio Antonio Aceito
Assentimento / 11:54:38 | Talge Carvalho
Justificativa de
Auséncia
Folha de Rosto folha_de_rosto.pdf 31/10/2018 | Claudio Antonio Aceito
17:38:14 | Talge Carvalho
Projeto Detalhado/ |PROJETO.doc 31/10/2018 | Claudio Antonio Aceito
Brochura 11:45:59 | Talge Carvalho
Investigador

Situacao do Parecer:
Aprovado

Necessita Apreciacdao da CONEP:

Nao

Enderego:
Bairro: Jardim S&0 Dimas
UF: SP

Telefone: (12)3947-9078

Municipio:

Av.Eng® Francisco José Longo 777

CEP:
SAQ JOSE DOS CAMPOS
Fax: (12)3947-9010

12.245-000

E-mail:

ceph.ict@unesp.br
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Assinado por:
Denise Nicodemo
(Coordenador(a))
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APENDICE A - Termo de Consentimento Livre e Esclarecido

AVa
AVAVAY

unesp™

UNIVERSIDADE ESTADUAL PAULISTA
'JULIO DE MESQUITA FILHO

Caro(a) Senhor(a)

Eu, Claudio Antonio Talge Carvalho, professor da Disciplina de Endodontia do Instituto de
Ciéncia e Tecnologia de Sdo José dos Campos-ICT/ UNESP , portador do CPF 407.872.573-20,
estabelecido a Avenida Eng. Francisco José Longo, 777, na cidade de Sdo José dos Campos-SP,
telefone para contato (12) 3947 9048, sou responsavel pela pesquisa cujo titulo é “Investigacédo da
condicdo bacteriana endoddntica em pacientes oncololdgicos submetidos a radioterapia” o
que significa que iremos realizar o tratamento de uma doenca dentéria e verificar as mudancgas dos

microorganismos (bactérias) ao longo do tratamento.

O objetivo deste estudo clinico é avaliar o efeito do tratamento endodéntico na doenga
periapical provocado por microorganismos, ou seja, na regido do canal e do osso proximo ao dente.
Para esta avaliagdo, sera coletado com um papel absorvente, liquido presente no interior do canal do
dente a ser tratado e, em seguida, em laborat6rio, 0 material coletado sera submetido a analise e

relacionaremos estes fatores com sintomatologia clinica.

O projeto ndo acarretard nenhum risco para a salde do paciente, além de um eventual
processo de inflamagédo apds o tratamento e trard o beneficio de tratar uma doencga dentéria e 6ssea
provocada por infec¢do microbioldgica (bacteriana). Todos os procedimentos serdo realizados dentro
das normas de biosseguranca (normas que assegurem as condicdes para que ndo haja
contaminagdo). Serdo necessérios 2 atendimentos ( 1 hora cada sessdo). O paciente recebera
namero de telefone para entrar em contato em caso de dor do dente em tratamento e sera atendido
imediatamente. Os pacientes serdo chamados para acompanhamento ap6és 1 ano do tratamento

finalizado.

Se houver alguma consideracao ou davida sobre a ética da pesquisa, entre em contato com o Comité
de Etica (CEP) do Instituto de Ciéncia e Tecnologia de S&o José dos Campos-ICT/ UNESP, situada
na Av. Eng® Francisco José Longo, 777 — CEP 12245000, em S&o José dos Campos-SP, tel (12)
3947 9076 aos cuidados de Denise Nicodemo. Informo que sera garantida a liberdade da retirada do
consentimento a qualquer momento e assim deixar de participar do estudo. Também nao havera

custo nem pagamento pela colaboragéo.
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Termo de Consentimento Livre e Esclarecido

Acredito ter sido esclarecido(a) a respeito das informagdes que leram para
mim, descrevendo o estudo a ser realizado e concordo em receber atendimento em
consultério odontologico. Declaro conhecer o0s propositos do estudo, o0s
procedimentos a serem realizados, as garantias de confidencialidade e de
esclarecimentos permanentes, e que minha participagdo ndo implicara em nenhuma

despesa.

NOME/RESPONSAVEL
RG CPF
ENDERECO COMPLETO

Assinatura Responsavel Assinatura Pesquisador



