
 

1 

                                                                                          

UNIVERSIDADE FEDERAL DE SANTA CATARINA 

CENTRO DE CIÊNCIAS DA SAÚDE 

PROGRAMA DE PÓS-GRADUAÇÃO EM ODONTOLOGIA 

 

 

 

 

 

 

 

CHRISTIANE CABRAL LEITE 

 

 

 

 

 

 

 

 

 

 

 

CLOREXIDINA EM ENDODONTIA: UMA ANÁLISE BIBLIOMÉTRICA DOS 100 

ARTIGOS MAIS CITADOS 

 

 

 

 

 

 

 

 

 

 

 

 

 

Florianópolis 

2024 

 



3 
5  

 

 

 

CHRISTIANE CABRAL LEITE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CLOREXIDINA EM ENDODONTIA: UMA ANÁLISE BIBLIOMÉTRICA DOS 100 

ARTIGOS MAIS CITADOS 

 

 

 

 

 

 

 

 

 
Dissertação submetida ao Programa de Pós- 

Graduação em Odontologia, Departamento de 

Odontologia da Universidade Federal de Santa 

Catarina para a obtenção do título de Mestre em 

Endodontia. 

Orientadora: Prof.ª Dr.ª Juliana Silva Ribeiro de 

Andrade 

Coorientadora: Prof.ª Dr.ª Thaís Mageste Duque 

 

 

 

 

 

 

 

 

 

 

Florianópolis 

2024 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ficha de identificação da obra 



6 
 

 

Christiane Cabral Leite 

 

CLOREXIDINA EM ENDODONTIA: UMA ANÁLISE BIBLIOMÉTRICA DOS 100 

ARTIGOS MAIS CITADOS 

 

O presente trabalho em nível de mestrado foi avaliado e aprovado por banca 

examinadora composta pelos seguintes membros: 

 

Prof.ª Dra. Sheila Carvalho Stolf 

Universidade Federal de Santa Catarina 

 

Dr.ª Carla Lucía David Pena 

Universidade Federal de Pelotas 

 

Prof.ª Dr.ª Ana Paula Martins 

Universidade Federal de Santa Catarina 

 

Certificamos que esta é a versão original e final do trabalho de conclusão que foi 

julgado adequado para obtenção do título de Mestre em Odontologia. 

 

Coordenação do Programa de Pós-Graduação 

 

 

 

 
 

Prof.(a) Dr.(a) Mariane Cardoso 

 

 
 

Orientador(a) 

Prof.(a) Dr.(a) Juliana Silva Ribeiro de Andrade 

 

 

 

 

 

Florianópolis, 2024 



 

7 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dedico este trabalho à minha querida tia Edinha (in memoriam) . 

 

 

 

 

 

 

 



9 
 

 

AGRADECIMENTOS 

 

 

A realização deste trabalho não teria sido possível sem o apoio e a colaboração de 

várias pessoas, às quais expresso minha profunda gratidão. 

Agradeço imensamente à primeira mestra da minha vida, minha tia Irmã Maria 

Auxiliadora do Puríssimo Sangue (in memoriam), que me guiou, incentivou e mostrou a 

importância da educação. Serei eternamente grata pelo privilégio de ter percorrido uma parte 

do meu caminho a seu lado. 

À minha orientadora, Profª. Drª. Juliana Silva Ribeiro de Andrade, agradeço pela 

oportunidade de integrar sua equipe, pela paciência, por me apresentar um novo mundo repleto 

de possibilidades, por desejar meu sucesso, por compartilhar seu vasto conhecimento. Sua 

orientação foi essencial para o desenvolvimento desse trabalho. 

À minha coorientadora, Profª. Drª. Thaís Mageste Duque, agradeço pelo 

conhecimento compartilhado, pelo apoio, pela paciência com minhas dificuldades, por 

reconhecer meus pontos fortes, por sempre ter uma palavra de incentivo e por ser uma das 

pessoas mais gentis que já conheci. 

Ao meu amigo Lucas Anjos, que enxergou o quanto eu estava perdida na primeira 

aula que tivemos juntos e me ofereceu ajuda, ajuda essa que nunca cessou. Obrigada por ter me 

ensinado tanto, por ter corrigido meus slides, por ter me acolhido quando eu ainda era aluna 

especial, por co-escrever esse artigo comigo, por ter me feito rir, por ser tão humano e caloroso. 

Ao meu amigo Aurélio Rocha, que me ensinou tanto, que me fez começar a escrever 

(embora eu ainda não consiga produzir uma revisão de literatura em dois dias), que me serve de 

inspiração, que foi amigo tanto nas horas boas como nas difíceis, por ser tão querido. 

À minha amiga de longa data Greice Heiden, por ter dividido toda essa trajetória comigo, desde 

os tempos de aluna especial, por não ter deixado eu ser a única “perdida” nesse meio acadêmico, por ter me 

ajudado a segurar a ansiedade, por não ter deixado eu me acovardar diante de injustiças, por me lembrar que 

pessoas boas existem. 

À Andressa da Silva Barboza, por paticipar da realização desse trabalho, por ter 

compartilhado todo seu saber, por estar sempre presente. Obrigada por ter me acompanhado 

nos experimentos e por ter me ajudado a compreender um pouco mais o meio acadêmico. Com 

certeza meu mestrado teria sido muito difícil e angustiante sem você por perto. Obrigada por 

ser essa pessoa amiga e divertida. 

À Adriana Poli Dugaich, pela parceria, por toda ajuda e por todas as trocas que tivemos 



 

10 

 

 

 

 

nesse tempo juntas. 

Aos meus colegas discentes, com quem pude dividir medos, ansiedades, inseguranças, 

mas também ideias de pesquisa, risadas, conquistas. Um agradecimento especial às minhas 

“Danis” (Riggo e Março), Mel, Fernada Zatt, Nathy. 

Aos professores do meu grupo de pesquisa, Profa. Dra. Sheila Cristina Stolf, Profa. 

Dra. Ana Paula Martins, Prof. Dr. Maurício Malheiros Badaró agradeço pelas discussões 

enriquecedoras e pelo apoio durante todo o processo. Suas contribuições foram fundamentais para 

o enriquecimento da minha trajetória acadêmica. 

Aos alunos que me proporcionaram a oportunidade de compartilhar meus 

conhecimentos em aulas teóricas e práticas, e aos meus coorientados, que me deram o privilégio 

de fazer parte de algo tão importante em suas vidas. 

Por fim, agradeço à banca examinadora. Fica aqui o meu muito obrigada desde já, por 

aceitarem o convite e disponibilizarem tempo para ler o meu trabalho e fazer parte desse 

momento de extrema importância para mim. Com certeza será uma contribuição muito 

enriquecedora para essa dissertação. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

"Todas as substâncias são venenos, não existe 

nada que não seja veneno. Somente a dose 

correta diferencia o veneno do remédio.” 

 

 

Paracelso. 



11 

 

 

12  

 

 

RESUMO 

 

O objetivo deste estudo foi identificar e analisar os 100 artigos mais citados sobre o uso de 

clorexidina em endodontia. Foi realizada uma busca bibliográfica na base de dados Web of 

Science Core-Collection (WoSCC) até setembro de 2023. O número de citações foi cruzado 

com as contagens de citações Scopus (S) e Google Scholar (GS). Os dados coletados incluem 

número e densidade de citações, autoria, ano e periódico de publicação, desenho e tema do 

estudo, palavras-chave, instituição e país de origem. A correlação de Spearman foi utilizada 

para determinar a correlação entre os números de citações de diferentes bases de dados e os 

fatores de impacto. O software VOSviewer foi utilizado para gerar mapas de rede colaborativos 

para autores e palavras-chave. O número de citações variou de 65 a 953 e os artigos foram 

publicados entre 1993 e 2022. Os desenhos e temas de estudo mais frequentes foram estudos 

laboratoriais (14%) e irrigantes endodônticos (69%), respectivamente. Gomes BPFA (13%) e 

Haapasalo M (12%) foram os autores com maior número de artigos. Os países com mais artigos 

foram Brasil (27%) e Estados Unidos (18%). A Universidade Estadual de Campinas (12%) e a 

Universidade Estácio de Sá (8%), ambas no Brasil, foram as instituições com mais artigos. 

Correlações positivas foram encontradas entre o número de citações nas três bases de dados. 

Os 100 artigos mais citados relacionados ao uso da clorexidina em endodontia foram publicados 

principalmente no Brasil, com foco em estudos laboratoriais relacionados ao uso da clorexidina 

como solução irrigante. 

 

Palavras-chave: gluconato de clorexidina; endodontia; irrigante endodôntico; análise 

bibliométrica. 



 

 

ABSTRACT 

 

 

The objective of this study was to identify and analyze the 100 most cited articles on the use of 

chlorhexidine in endodontics. A bibliographic search was carried out using the Web of Science 

Core-Collection (WoSCC) database until September 2023. The number of citations was cross- 

referenced with Scopus (S) and Google Scholar (GS) citation counts. The collected data include 

the number and density of citations, authorship, year and periodical of publication, study design 

and theme, keywords, institution, and country of origin. Spearman's correlation was used to 

determine the correlation between the citation numbers from different databases and impact 

factors. VOSviewer software was used to generate collaborative network maps for authors and 

keywords. The number of citations ranged from 65 to 953, and articles were published between 

1993 and 2022. The most frequent study designs and themes were laboratory-based studies 

(14%) and endodontic irrigants (69%), respectively. Gomes BPFA (13%) and Haapasalo M 

(12%) were the authors with the largest number of articles. The countries with the most articles 

were Brazil (27%) and the United States (18%). Campinas State University (12%) and Estacio 

de Sá University (8%), both in Brazil, were the institutions with the most articles. Positive 

correlations were found between the number of citations in the three databases. The 100 most 

cited articles related to the use of chlorhexidine in endodontics were mainly published in Brazil, 

focusing on laboratory-based studies related to the use of chlorhexidine as an irrigating solution. 

 

Keywords: chlorhexidine gluconate; endodontics; root canal irrigant; bibliometric analysis. 
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1 CONTEXTUALIZAÇÃO 

 

1.1 CLOREXIDINA 

 

A persistência de microrganismos dentro do sistema de canais radiculares é a razão 

mais comum para explicar o fracasso do tratamento endodôntico (LIM et al., 2020). Assim 

sendo, a desinfecção desse sistema de canais é essencial para o sucesso do tratamento 

endodôntico (NASCIMENTO et al., 2014). Devido à complexidade do espaço endodôntico, 

para conseguir obter uma desinfecção adequada, é necessário fazer o preparo biomecânico do 

canal radicular, que inclui o uso de meios químicos, físicos e mecânicos durante o tratamento 

endodôntico (LIM et al., 2020). 

Com relação aos métodos químicos, as soluções irrigadoras são utilizadas como 

auxiliares no preparo biomecânico, pois podem remover detritos e microrganismos das áreas 

que não são alcançadas mecanicamente, removendo-os antes de serem empurrados mais 

profundamente em direção apical (ASLANTAS et al., 2014; POGGIO et al., 2015). Assim, o 

uso de soluções irrigadoras neste processo é essencial para garantir a redução dos 

microrganismos (ÖNÇAĞ et al., 2003). Embora a população de microrganismos seja 

significativamente reduzida após o preparo químico-mecânico do sistema de canais radiculares, 

não é possível fazer a remoção total dos mesmos (POGGIO et al., 2015). 

É importante ressaltar que os microrganismos se organizam em biofilmes na 

microbiota dental, o que representa um modo de crescimento protegido, que permite a 

sobrevivência em um ambiente hostil (MOHAMMADI; ABBOTT, 2009). As bactérias em tal 

ambiente diferem quando comparadas com suas formas planctônicas e são muito menos 

suscetíveis à ação antimicrobiana (MOHAMMADI; ABBOTT, 2009). Tem sido relatado que 

microrganismos cultivados em biofilmes podem ser de 2 a 1000 vezes mais resistentes do que 

a forma planctônica equivalente dos mesmos (HAJIHASSANI et al., 2022). 

Tradicionalmente convencionou-se que as propriedades ideais de um irrigante 

endodôntico são: ser solvente de tecido orgânico e inorgânico, ter ação antimicrobiana, ser 

atóxico, possuir baixa tensão superficial e ser um bom lubrificante, no entanto, atualmente 

nenhuma solução atende a todos esses requisitos (POGGIO et al., 2011). Dentre as soluções 

irrigadoras, o hipoclorito de sódio (NaOCl) é a mais utilizada para o preparo químico-mecânico 

(ESTRELA et al., 2002). A boa aceitação desta solução para irrigação deve-se às suas 

excelentes  propriedades,  como:  capacidade  de  dissolver  tecidos  orgânicos,  efeito 



16 
 

 

antimicrobiano, possuir pH alcalino, promover o clareamento, ser desodorizante e ter baixa 

tensão superficial (GONÇALVES et al., 2016). Contudo, o NaOCl apresenta efeito citotóxico 

quando em contato com os tecidos periapicais e possui gosto e cheiro desagradáveis, além de 

manchar roupas (BUKHARI; BATO, 2016; GONÇALVES et al., 2016). 

Em consequência disso, outras soluções têm sido estudadas como alternativa ao 

hipoclorito de sódio para serem utilizadas de forma mais biocompatível e com menos efeitos 

adversos, sendo a CHX uma das mais recomendadas (GOMES et al., 2013). O Gluconato de 

clorexidina (CHX) (1,1'-hexamethylene bi [5-(p-chlorophenyl) biguanide] di-D-gluconate) é 

um composto de biguanida de natureza catiônica que foi desenvolvido na década de 1940 pela 

Imperial Chemical Industries Co. de Macclesfield (Reino Unido), sendo comercializada desde 

1954 para uso clínico (BROOKES et al., 2020). Sua atividade antimicrobiana de amplo espectro 

causa ruptura das membranas celulares de diferentes bactérias, vírus e fungos (GILBERT; 

MOORE, 2005). Atualmente essa substância vem sendo utilizada como agente desinfetante 

para limpeza de tecidos vivos e não vivos e pode ser utilizada como enxaguatório bucal 

antisséptico para prevenir o acúmulo de placa bacteriana (JANAKIRAM et al., 2020). Além 

disso, devido às suas propriedades antimicrobianas, sais de clorexidina estão disponíveis em 

várias formulações para diversas aplicações odontológicas, principalmente em procedimentos 

de cirurgia, periodontia e endodontia (BROOKES et al., 2020). 

Quando comparadas às formas de apresentação da CHX a 2%, apesar de terem 

propriedades antimicrobianas, substantividade e biocompatibilidade semelhantes, o gel de CHX 

tem várias vantagens sobre a forma líquida (FERRAZ et al, 2007). O gel de CHX lubrifica as 

paredes do canal radicular, o que reduz o atrito entre a lima e a superfície da dentina, facilitando 

a instrumentação e diminuindo os riscos de quebra do instrumento dentro do conduto (FERRAZ 

et al, 2001). Ainda é relatado na literatura que, devido à tixotropia do gel de CHX, os detritos 

ficam em suspensão, reduzindo a formação da smear layer, o que não ocorre na apresentação 

líquida da clorexidina (FERRAZ et al., 2001; FERRAZ et al., 2007; GOMES et al., 2013). 

A CHX pode ser utilizada no tratamento endodôntico como agente antimicrobiano 

durante o preparo do canal radicular, para desinfecção do campo operatório, acesso aos canais 

radiculares, irrigação, medicação intracanal, desinfecção de cones de guta-percha, retratamento 

endodôntico e regeneração pulpar (GOMES et al., 2013; GONÇALVES et al., 2016). 

Considerando sua versatilidade na endodontia, inúmeras pesquisas vêm sendo realizadas para 

investigar o uso atual e novas perspectivas da CHX em endodontia (MOHAMMADI; 
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ABBOTT, 2009; RUKSAKIET et al., 2020). Dessa forma, surge a necessidade de um estudo 

que analise quali-quantitativamente as principais características e o perfil científico dos estudos 

relacionados ao uso da CHX em endodontia. Assim, uma revisão bibliométrica com essa 

temática torna-se essencial. 

 

1.2 REVISÃO BIBLIOMÉTRICA 

 

A análise bibliométrica é um desenho de estudo baseado em informações quantitativas 

que avalia e delimita o perfil científico de um determinado campo do conhecimento (DOS 

ANJOS et al., 2023). Essa análise costuma agrupar um grande conjunto de estudos e extrair os 

principais dados, demonstrando dessa forma as principais tendências e exibindo as principais 

lacunas que precisam ser exploradas para um maior desenvolvimento da área em questão 

(LIMA et al., 2023). Nessa revisão são utilizados técnicas e métodos bibliométricos para 

identificar, coletar e analisar dados bibliográficos, como o número de citações, frequência de 

publicações, autores mais produtivos, periódicos mais influentes e padrões de colaboração entre 

pesquisadores (SHEHANI et al., 2023). 

O objetivo principal da revisão bibliométrica é apresentar uma visão panorâmica da 

produção científica em uma área específica, permitindo que pesquisadores, instituições e 

tomadores de decisão avaliem a evolução do conhecimento em determinado campo, 

identifiquem tendências, lacunas e áreas de interesse crescente (AHMAD et al., 2019). Além 

disso, pode ajudar a identificar redes de colaboração e a visualizar a influência de um 

determinado trabalho ou autor dentro da comunidade científica (AHMAD et al., 2019). Para 

realizar uma revisão bibliométrica, é necessário utilizar bases de dados bibliográficas - sendo 

a Web of Science Core Collection a mais indicada – e então aplicar técnicas e métricas 

bibliométricas adequadas, como índices de citação (como o índice h ou o fator de impacto), 

análises de cocitação e coocorrência de palavras-chave (KOLAHI & KHAZAEI, 2016). Com 

a finalidade de cruzar os dados e fazer uma análise de citações mais completa, utiliza-se outras 

bases para complementar os achados na WoS, sendo que neste estudo escolheu-se as bases de 

dados Scopus e Google Scholar. 

A análise de citações é uma análise básica em que se contabiliza o número de vezes 

que um artigo, autor ou periódico foi citado em outras publicações, podendo ajudar a identificar 

trabalhos ou autores altamente influentes dentro de um campo de estudo (KUMAR, 2016). Já 

os índices de citação, são métricas que buscam quantificar o impacto de um artigo, autor ou 
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periódico com base no número de citações recebidas (TANG et al., 2014). O índice h (índice 

Hirsch) é um exemplo comum, serve para quantificar a produtividade e o impacto de 

pesquisadores baseando-se nos seus artigos mais citados, apesar de ter dificuldade de analisar 

aqueles em início de carreira ou com baixa produção (CAMACHO et al., 2023). 

O fator de impacto de periódicos é uma medida que avalia a importância relativa de 

um periódico em função do número médio de citações recebidas pelos artigos publicados nesse 

periódico em um determinado período (GÓRSKI et al., 2021). Já a análise de citações é uma 

forma de análise bibliométrica que se concentra na investigação das citações presentes em 

artigos científicos ou outras publicações acadêmicas, visando entender como os trabalhos 

acadêmicos estão interconectados por meio de referências e citações cruzadas (CHIANG et al., 

2020). 

O avanço na construção de pesquisas científicas em uma determinada temática pode 

ser analisado através de um conjunto de métodos bibliométricos como a análise do número de 

citações (DONTHU et al., 2021). É considerado influente no avanço do conhecimento científico 

artigos que possuem alto número de citações (GARFIELD et al., 2019). Artigos que somam 

100 citações ou mais, podem ser considerados “clássicos” em um campo específico da ciência 

(FEIJOO et al., 2014). 

A análise bibliométrica auxilia os pesquisadores a identificar tendências de pesquisa, 

instituições, países, autores e periódicos mais prevalentes (CELESTE et al., 2016). Uma parcela 

dos artigos de revisão bibliométrica excluem artigos de editoriais e resumos de congresso por 

não serem estudos que passaram por uma revisão crítica por pares, o que pode comprometer a 

confiabilidade dos resultados (AHMAD et al., 2020; ARAKERI et al., 2021). 

Inúmeras análises bibliométricas foram realizadas em endodontia (SHAMSZADEH et 

al., 2019; ORDINOLA-ZAPATA et al., 2020; BRITO et al., 2022; LIMA et al., 2023; DE 

ARAÚJO et al., 2022). No entanto, nenhuma revisão avaliou o perfil científico do uso da CHX 

dentro dessa especialidade odontológica. 
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2 JUSTIFICATIVA 

A clorexidina é amplamente utilizada em endodontia por suas propriedades 

antimicrobianas e de desinfecção. Contudo, atualmente, não existe um levantamento 

bibliométrico específico sobre o uso da clorexidina em endodontia. A falta de uma análise 

bibliométrica detalhada impede uma compreensão completa do desenvolvimento histórico e 

das tendências emergentes relacionadas ao tema. Assim sendo, essa análise bibliométrica visa 

delinear o perfil das publicações sobre o uso a clorexidina em endodontia, bem como nortear 

estudos futuros sobre esse tema. 
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3 OBJETIVOS 

3.1 OBJETIVO GERAL 

Identificar e analisar as principais características dos 100 artigos mais citados sobre 

clorexidina em endodontia. 

 

3.2 OBJETIVOS ESPECÍFICOS 

• Analisar os 100 artigos com maior número de citações publicados por autores 

nacionais e internacionais em periódicos de Odontologia, com a finalidade de 

destacar as principais características destes estudos; 

• Verificar em cada artigo os seguintes parâmetros bibliométricos: título, número e 

densidade de citações, ano de publicação, autoria, país, periódico, temática e desenho 

do estudo; 

• Comparar o número e densidade de citações entre os bancos de dados nas bases Web 

of Science, Scopus e Google Scholar e verificar se há discrepância entre os valores 

encontrados; 

• Verificar a correlação entre o número de citações nas diferentes bases de dados (Web 

of Science, Scopus e Google Scholar); 

• Verificar a correlação entre a o número de citações na Web of Science e o fator de 

impacto do periódico; 

• Verificar a correlação entre a o número de citações na Web of Science e o ano de 

publicação do artigo; 

• Criar e analisar as redes bibliométricas através do software VOSviewer comparando 

palavras-chave mais usadas e autores que mais publicaram. 
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4 ARTIGO 

 

 

O presente artigo foi submetido para a revista Brazilian Dental Journal e encontra-se em 

fase de revisão. 
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Chlorhexidine in endodontics: A bibliometric analysis of the top 100 most-cited articles 

 

 

 

Abstract 

 

 

This review aimed to analyze the scientific profile of the 100 most-cited articles on the use of 

chlorhexidine (CHX) in endodontics. A bibliographic search was carried out using the Web of 

Science Core-Collection (WoSCC) database until September 2023. Citation counts were cross- 

referenced with Scopus (S) and Google Scholar (GS). Data encompassed citations, authorship, 

publication year, study design, themes, keywords, institutions, and countries of origin. 

Spearman's correlation assessed correlations between citation numbers and impact factors, 

while VOSviewer software generated collaborative network maps for authors and keywords. 

The number of citations ranged from 65 to 953, and articles were published between 1993 and 

2022. The most frequent study designs and themes were laboratory-based studies (14%) and 

endodontic irrigants (69%), respectively. Gomes BPFA (13%) and Haapasalo M (12%) were 

the authors with the largest number of articles. The countries with the most articles were Brazil 

(27%) and the United States (18%). Campinas State University (12%) and Estacio de Sá 

University (8%), both in Brazil, were the institutions with the most articles. Positive correlations 

were found between the number of citations in the three databases. The 100 most-cited articles 

related to the use of chlorhexidine in endodontics were mainly published in Brazil, focusing on 

laboratory-based studies related to the use of chlorhexidine as an irrigating solution. 

 

Keywords: Chlorhexidine gluconate, Endodontics, Root canal irrigant, Bibliometric analysis. 
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Introduction 

Chlorhexidine gluconate (1,1'-hexamethylene bi[5-(p-chlorophenyl) biguanide] di-D- 

gluconate) is a cationic biguanide compound developed in the 1940s by Imperial Chemical 

Industries Co. from Macclesfield (United Kingdom) and marketed since 1954 for clinical use 

(1). Its broad-spectrum antimicrobial activity leads to disruption of the cell membranes of 

different bacteria, viruses, and fungi. Currently, this substance is used as a disinfectant agent 

for living and non-living tissues and as an antiseptic mouthwash to prevent plaque accumulation 

(2). Furthermore, due to its antimicrobial properties, chlorhexidine salts are formulated for 

various dental applications, especially in surgery, periodontics, and endodontics procedures (1). 

In endodontics, CHX can be applied as a liquid or gel, and serves as an antimicrobial 

agent during root canal preparation, disinfection of the operative field, access to root canals, 

irrigation, intracanal medication, disinfection of gutta-percha cones, endodontic retreatment, 

and in pulp regeneration process (3). CHX gel is formulated by a gel base (1% natrosol, a 

hydroxyethylcellulose, pH 6-9) and chlorhexidine gluconate (4), with a pH of 5.5 to 7.0 which 

is considered ideal. Despite presenting similar substantivity, antimicrobial properties and 

biocompatibility, the 2% CHX gel has numerous other advantages when compared to the 

solution, such as better lubrication of the conduit walls and reduces the formation of smears (5). 

The persistence of microbial infection in the root canal system, particularly in the 

periradicular area, is a key factor in endodontic therapy failure8. Microorganisms and dentin 

debris may persist in canal irregularities even after meticulous mechanical preparation, 

necessitating the use of auxiliary chemical substances (3). Considering the versatility of CHX, 

studies have investigated its current use and new perspectives in endodontics as an auxiliary 

chemical substance (6-7). 

Bibliometric analysis is a quantitative study design that assesses and defines the 

scientific profile of a particular field of knowledge (8). This analysis aggregates numerous 

studies, extracting main data to showcase trends and identifying gaps for further development 

in the field (9). While several bibliometric analyses have been conducted in endodontics (9,10- 

12), none have specifically reviewed the scientific profile of CHX use in this dental specialty. 

Given the topic’s relevance in endodontics, the study aims to analyze the scientific profile and 

define trends in CHX use in endodontics through bibliometric analysis. 
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Methods 

An electronic search was conducted on September 23, 2023, in the Web of Science Core 

Collection (WoSCC) database. The search strategy included terms related to endodontics and 

CHX: [All=(endodontic* OR pulpectom* OR pulpotom* OR “pulp therap*” OR “pulp 

treatment*” OR “pulp capping” OR “endodontic treatment*” OR “endodontic therap*” OR 

“vital pulp therap*” OR “dentin-pulp complex therap*” OR “root canal treatment” OR “root 

canal therap*” OR “root treatment” OR “canal treatment”) AND (“CHG” OR “chlorhexidine*” 

OR “chlorhexidine gluconate” OR “chlorhexidine digluconate” OR “chlorhexidine 

hydrochloride”)]. No filters, date restrictions, or language limitations were applied. Conference 

articles and studies unrelated to the main theme were excluded. 

Articles were selected based on the absolute number of citations, with the top 100 most- 

cited articles reviewed by three independent reviewers (CCL, LMA, and AOR). Disagreements 

were resolved by consensus with a fourth reviewer (JSR). The selected articles’ citation counts 

were cross-checked with Scopus (S) and Google Scholar (GS) databases. In the case of citation 

ties, the position in the list was determined by the highest density (number of citations per year) 

in WoSCC. 

Bibliometric data extracted from each article included title, contributing authors, year 

and journal of publication, number and density of citations, institution, country, and continent 

of origin (corresponding author), impact factor of the journal in 2022 (Journal Citation Reports), 

keywords, study design, and topic of study. Study designs were classified as systematic reviews, 

literature reviews, case reports, laboratory-based studies, observational studies, and clinical 

trials. Articles were grouped based on prevalent topics such as “endodontic irrigants”, 

“intracanal medication”, “regenerative endodontics”, “scientific state”, and “effect on MTA 

properties”. 

A specific command of the Visualization of Similarities Viewer (VOSviewer, version 

1.6.17.0, Netherlands) was used to identify and determine the number of occurrences of 

keywords and contributing authors. The other data were manually identified and counted. All 

data were double-checked by two independent reviewers. Additionally, VOSviewer was used 

to generate a graphical representation of existing bibliometric networks, identifying the 

connections among authors (only authors with at least two occurrences were included), as well 

as the most prevalent keywords (only keywords with at least three occurrences were included). 

In the networking analysis, the terms corresponding to the largest foci and fonts, and more 

evident colors (close to red) showed greater occurrence or correlation between the terms. On 
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the other hand, the lower the focus, font, or color tone (closer to yellow), the lower the 

occurrence of the associated term. 

Spearman's correlation was applied to check for correlations between citation numbers 

in different databases, as well as between the WoSCC citations, impact factor, and year of 

publication. The Kolmogorov-Smirnov test confirmed non-normal data distribution, justifying 

the use of Spearman's correlation coefficient test was used. Statistical analysis was performed 

using the SPSS for Windows (SPSS, version 24.0; IBM Corp). 

 

Results 

 

Search results 

The search strategy yielded a total of 1,256 articles, organized in descending order of 

the number of citations. To identify the top 100 most-cited articles related to the use of 

chlorhexidine in endodontics, the first 117 documents were analyzed, excluding 17 that did not 

address the proposed topic. After the selection process, the top 100 most-cited articles related 

to chlorhexidine in endodontics were identified (Supplementary Table 1). 

 

Citation analysis 

The top 100 articles received a total of 12,751 citations in the WoSCC. The number of 

citations ranged from 65 to 953. Self-citations accounted for 4.3% (n = 550) of WoSCC 

citations. Fifty-two articles were cited more than 100 times. In the other two databases, a greater 

number of citations were observed, with 16,245 (ranging from 77 to 1,203) in S and 38,930 

(ranging from 123 to 2,483) in GS. There was a strong positive correlation between the number 

of citations in WoSCC/GS (Rho = 0.832) and between S/GS (Rho = 0.895). A very strong 

correlation was observed between WoSCC/S (Rho = 0.960). However, a very weak positive 

correlation was observed between WoSCC/IF (Rho = 0.009) and a very weak negative 

correlation between WoSCC/Year of publication (Rho = -0.137). 

The most-cited article with the highest citation density (13) (56,06) in the WoSCC (953 

citations) was “Root canal irrigants”, a literature review published in the Journal of 

Endodontics, accumulating a mean of 56.06 citations per year, being also the most-cited in S 

(1,203 citations) and GS (2,843 citations). The second most-cited article (14) in the WoSCC 

was titled “Enterococcus faecalis: Its Role in Root Canal Treatment Failure and Current 

Concepts in Retreatment”, a literature review, published in the Journal of Endodontics, 
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accumulating a mean of 34.53 citations per year, being also the second most-cited in S (745 

citations) and GS (1,680 citations). The third most-cited article (15) in the WoSCC (392 

citations) was “A prospective study of the factors affecting outcomes of nonsurgical root canal 

treatment: part 1: periapical health”, an observational study, published in the International 

Endodontic Journal, accumulating an average of 32,67 citations per year, also being the third 

most cited in S (483 citations) and GS (960 citations). 

 

Year of publication 

The oldest article was published in 1993, titled “Antibacterial effects of various 

endodontic irrigants on selected anaerobic-bacteria” (16). The most recent article was published 

in 2020, titled “The Influence of Enterococcus faecalis as a Dental Root Canal Pathogen on 

Endodontic Treatment: A Systematic Review” (17). The 100 most-cited articles (64%) were 

published mainly in the decade 2003 to 2012. However, the decade with the highest number of 

citations was between 2013 and 2022. The description of the number of publications each year 

can be seen in Figure 1. 

 

Contributing journals and impact factor 

The journals in which the 100 most-cited articles were published are shown in Table 1. 

The Journal of Endodontics was the top one, with 58 articles (7,633 citations), followed by the 

International Endodontic Journal (24%) (3,076 citations) and Oral Surgery, Oral Medicine, 

Oral Pathology, and Oral Radiology (10%) (1,090 citations). According to the journal citation 

reports, the journals with the highest impact factor (IF) in 2022 linked to chlorhexidine in 

endodontics were linked: International Endodontic Journal (IF 5.0), Journal of Endodontics 

(IF 4.2), and Oral Surgery, Oral Medicine, Oral Pathology, and Oral Radiology (IF 2.9). 

 

Study design and topics 

Most articles were laboratory-based (68 articles; 7,778 citations), followed by 

interventional studies (14 articles; 1,242 citations), literature reviews (12 articles; 2,901 

citations), case reports (2 articles; 218 citations), systematic reviews (2 articles; 146 citations), 

observational study (1 article; 392 citations), and interventional/laboratory (1 article; 74 

citations). Most studies addressed the topic “endodontic irrigants” (69 articles; 8,739 citations), 

followed by “intracanal medication” (20 articles; 2,646 citations), “regenerative endodontics” 
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(7 articles; 779 citations), “scientific state” (2 articles; 312 citations) and “effect on MTA 

properties” (2 articles; 275 citations). 

 

Countries and continents 

A total of 22 countries contributed to the top 100 most-cited articles. Considering the 

number of publications per country, the top three countries were: Brazil with 27 articles and 

2,781 citations, United States of America with 18 articles and 2,688 citations, and Canada with 

12 articles and 1,360 citations. Among the continents with the most articles in the top 100 

(Figure 2), North America stands out (30 articles), which consequently has the highest number 

of citations in WoSCC (4,048), S (5,041), and GS (11,754); followed by South America (27 

articles; 2,781 citations), and Europe (24 articles; 3,709 citations). 

 

Contribution institutions 

A total of 54 institutions contributed to the top 100 most-cited articles. Table 2 shows 

the top 10 institutions with the highest number of publications. The top four belong to Campinas 

State University (Brazil) with 12 articles and 1,404 citations, Estacio de Sá University (Brazil) 

with 8 articles and 745 citations, University of British Columbia (Canada) with 7 articles and 

861 citations, and University of Oslo (Norway) with 7 articles and 792 citations. 

 

Contributing authors 

A total of 314 authors contributed to the top 100 most-cited articles. In Supplementary 

Table 3, the top 10 authors with the highest number of publications are presented. Gomes BPFA 

(1,493 citations) (State University of Campinas, Brazil) was the most frequent author with 

thirteen documents, followed by Haapasalo M (1,485 citations) (University British Columbia, 

Canada) Zaia AA (973 citations) (State University of Campinas, Brazil), and Siqueira JF(947 

citations) (University of Estácio de Sá, Brazil) with nine documents each. The frequency they 

appear and the co-authorship relationship between them are represented in Figure 3. The names 

(3 or more occurrences) that are connected by bibliometric networks with the same color are 

authors who showed collaboration between the studies. Authors associated with the largest 

circles published a greater number of studies. 
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Keywords 

A total of 425 keywords were identified in the top 100 most-cited articles. The most 

prevalent was “Sodium-hypochlorite” (n = 52), followed by “Chlorhexidine” (n = 45), “In- 

vitro” (n = 39), and “Calcium hypochlorite” (n = 38). Figure 4 shows the most prevalent 

keywords and the relationship between them. Names written in a prominent font and 

corresponding to red/orange coloring are associated with the most frequent keywords. On the 

other hand, the names associated with the color green/blue correspond to the keywords with the 

lowest occurrence. Keywords with 5 or more occurrences were inserted in the image. Keywords 

present in the same cluster indicate collaboration between them in the same study. 

 

 

 

Discussion 

It is undeniable that there has been a progressive use of chlorhexidine and its derivatives 

as an auxiliary chemical substance in endodontics. Due to this, numerous scientific studies can 

be observed in the literature investigating its use in endodontic treatment. However, no 

bibliometric review analyzing this topic was observed in the literature. Therefore, the objective 

of this study was to select and analyze the scientific profile of the 100 most-cited articles that 

address the use of chlorhexidine in endodontic applications. The most-cited articles were 

mainly of the laboratory type, developed mostly at the State University of Campinas (Brazil), 

normally addressing the use of CHX as an endodontic irrigant. 

The number of citations can indicate the relevance of studies and is commonly used to 

assess their impact on the scientific community. In certain fields of research, an article with 

more than 100 citations can be considered a classic. Highlighting the relevance of the use of 

CHX in endodontics, it was observed that in this top 100, 52 articles obtained 100 or more 

citations in WoSCC, 74 in S and all articles received more than 100 citations in GS. Compared 

to other bibliometric analyses, this study identified a relatively low number of self-citations 

(9,18). Self-citation has been interpreted as “the hallmark of productive authors”, as the more 

articles an author publishes, the greater the probability of self-citation. On the other hand, 

unethical practices such as excessive and superfluous self-citation are frowned upon for 

artificially inflating metrics based on self-promotion. 

The article with the highest number of citations was “Root canal irrigants”, a literature 

review published by Zehnder (2006) (13). In addition to being published 17 years ago, this 

article is a compilation of the different irrigating solutions used in endodontics, facts that justify 
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the highlight in the number of citations in this article. However, coincidentally, this study also 

led with the highest density of citations, which states that its merit in citations is not linked to 

its long years of publication but rather to the relevance and breadth of the subject covered. A 

bibliometric review carried out by Ordinola-Zapata et al (2020) to investigate research interests 

in endodontics, corroborates this result since the aforementioned article also occupied a 

prominent position among the most-cited (10). The largest number of publications among the 

100 most-cited articles occurred in the decade between 2003-2012. As a result, the highest 

number of citations was observed in the following decade, between 2013-2022. 

Launched in 1975, the Journal of Endodontics (JOE), the official journal of the 

American Association of Endodontists, was the journal that published the most studies related 

to CHX. According to the ISI Journal Report 2017 citation, JOE ranks 13th among 91 Dentistry, 

Oral Surgery, and Medicine journals (IF 4.2). This journal publishes the latest advances in 

endodontic techniques. The second place was taken by the International Endodontic Journal 

(IEJ). For more than 50 years, this journal has been committed to publishing innovative research 

and clinical reports in endodontics. The importance of these journals for the clinical and 

scientific community justifies their intense occurrence in this and other bibliometric analyses 

(8). 

Laboratory research seeks to reduce the margins of error and control the environment in 

which a study will be carried out. This type of study is essential for the in vitro and in vivo 

testing of new techniques and drugs before application in humans (19). Considering the 

versatility of the use of CHX in endodontics and the increasing evolution and innovation of its 

use, this study design predominated among the 100 most cited. In contrast, only two systematic 

reviews were identified. Systematic reviews can have a strong influence on researchers and 

professionals, creating changes in clinical practice, and representing the most reliable evidence 

(26). A possible explanation for the reduced number of systematic reviews is that they are 

prepared, preferably using data collected from RCTs and they were not so frequent. Given this, 

the need for more clinical studies and consequently systematic reviews on the clinical use of 

CHX in endodontics is suggested. 

The most studied topic of CHX in endodontics among the 100 most cited is an irrigating 

solution. Antibacterial irrigation is essential for treating endodontic infections. Sodium 

hypochlorite (NaOCl, 0.5%–5.25%) has been the substance most used as an irrigating solution 

in endodontics, with greater action observed in high concentrations. However, studies 

demonstrate that high concentrations of NaOCl have negative effects on vital tissue (20, 21). 
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Considering the low tissue irritation and substantivity of CHX, this substance has stood out as 

an efficient endodontic irrigant. However, CHX does not have tissue dissolution capacity when 

compared to NaOCl. Despite this, clinical studies comparing the antibacterial efficacy of 

NaOCl (2.5%–5.25%) with CHX (0.12%–2%) in the treatment of single-rooted teeth with 

primary infection have shown conflicting results (21,22). The fact that CHX is a strong 

candidate to replace the use of NaOCl as a solution for irrigation in endodontics justifies the 

highlight of the most-cited research evaluating this substance as a solution for endodontic 

irrigation. 

According to the results of this bibliometric review, Brazil ranked first in research on 

Chlorhexidine. The most likely explanation for this data may be the fact that three Brazilian 

universities are among the top ten institutions with the highest number of publications. 

Furthermore, the State University of Campinas and the Estácio de Sá University, both based in 

Brazil, led the ranking among institutions, occupying first and second place, respectively. As 

well, there was an emphasis on Brazilian authors. Brazil and its institutions remain among the 

most-cited countries and with the highest number of publications in global dental research due 

to the commitment of professionals and government funding (23). 

The most prominent author among the 100 most cited was Gomes BPFA, mainly 

researching the use of CHX as a solution for irrigation through laboratory studies and 

randomized clinical trials. Next was Haapasalo M, who carried out mostly laboratory research 

normally analyzing the use of CHX as an irrigating solution. Next, Zaia AA investigated the 

use of CHX as an irrigating solution through laboratory studies and Siqueira JF analyzed the 

use of CHX as an irrigating solution and intracanal medication through a randomized clinical 

trial and laboratory studies. 

Surprisingly, the most prevalent keyword was “sodium hypochlorite”. Since sodium 

hypochlorite is the most used irrigating solution in endodontics and that is why this solution is 

present in studies that address CHX as an irrigating solution, which were the majority of studies 

according to the most prevalent theme. Another possible cause may be the fact that CHX has 

different names in the literature such as gluconate, digluconate, and chlorhexidine acetate, 

“diluted” its forms of mention as a keyword among studies. Secondly, the term “chlorhexidine” 

was observed, which is associated with the main objective of the study, and then “in vitro”, 

corroborating the results of this study, which showed a predominance for laboratory studies. 

The bibliometric analysis sheds light on the extensive body of research surrounding the 

use of chlorhexidine (CHX) in endodontics, offering insights into its scientific profile and 
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impact. While the majority of the top-cited articles focus on laboratory-based studies, 

particularly investigating CHX as an irrigating substance, this study presents several novel 

contributions. Firstly, it fills a notable gap in the literature by providing the first bibliometric 

review specifically addressing CHX use in endodontics, highlighting its prominence and 

relevance within the field. Moreover, the analysis underscores the enduring significance of 

CHX in endodontic research, as evidenced by the consistently high citation counts across 

different databases. Notably, the study identifies key authors, institutions, and journals driving 

research in this area, with notable concentrations in Brazil, signaling the country's significant 

contributions to global dental research. Furthermore, the prevalence of laboratory-based 

research underscores the need for more clinical studies and systematic reviews to bridge the 

gap between experimental findings and clinical practice. This study also highlights the ongoing 

debate regarding the comparative efficacy of CHX and sodium hypochlorite (NaOCl) as 

irrigating solutions, suggesting avenues for further investigation and potential clinical 

applications. Overall, the findings provide valuable insights that can inform future research 

directions, facilitate evidence-based practice, and ultimately enhance patient care outcomes in 

endodontics. 

The detailed analysis of the main characteristics of the 100 most-cited articles 

constitutes one of the study's greatest strengths. Furthermore, no year or language filters were 

used, allowing a broad search in the literature. WoSCC is considered the most prestigious 

database for carrying out bibliometric studies. The decision to use only WoSCC as the basis for 

the main search can be considered a limitation of this study. However, this decision was based 

on other important bibliometric analyses in dentistry (24,25). 

This bibliometric analysis not only sheds light on the extensive research regarding 

chlorhexidine (CHX) in endodontics but also highlights its significance and relevance within 

the field. Addressing a notable gap in the literature, this study represents the first bibliometric 

review specifically focusing on CHX use in endodontics, emphasizing its prominence. 

Furthermore, the enduring significance of CHX in endodontic research is evident from 

consistently high citation counts across various databases. Additionally, the prevalence of 

laboratory-based research underscores the necessity for more clinical studies and systematic 

reviews to bridge experimental findings with clinical practice. This study also brings attention 

to the ongoing debate surrounding the comparative efficacy of CHX and sodium hypochlorite 

(NaOCl) as irrigating solutions, suggesting avenues for further investigation and potential 

clinical applications. Overall, these findings offer valuable insights that can shape future 



33 
 

 

 

research directions, facilitate evidence-based practice, and ultimately improve patient care 

outcomes in endodontics. While the decision to solely use the WoSCC database may be viewed 

as a limitation, it was based on the precedence set by other important bibliometric analyses in 

dentistry, as WoSCC is considered the most prestigious database for such studies. Despite the 

emphasis on CHX, a limited number of observational studies and systematic reviews were 

identified, indicating potential areas for further research. This underscores the substantial 

interest in the utilization of chlorhexidine in endodontics, affirming the relevance of this review 

and indicating avenues for future exploration and clinical application. 

 

Conclusion 

This bibliometric review provides insight into the current state and trends of research 

related to the use of chlorhexidine in endodontics. Based on the presented results, it is possible 

to perceive an increasing research interest in North America, although Brazil stands out as the 

country with the highest number of articles on the subject. Most works were published in the 

Journal of Endodontics, predominantly comprising laboratory-based research projects that 

primarily investigated chlorhexidine as an irrigating substance. Despite this emphasis, a limited 

number of observational studies and systematic reviews were identified concerning the use of 

chlorhexidine in endodontics, suggesting potential perspectives of research. Consequently, it is 

evident that there is substantial interest in the utilization of chlorhexidine in endodontics, 

underscoring the relevance of this review. 
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Table 2. Top 10 journals that contributed to the100 most-cited articles on chlorhexidine in 

endodontics 

Source Title Number of 

papers 

Number of 

citations 

Impact fator* 

(2022) 

Journal of Endodontics 58 7,633 4.2 

International Endodontic Journal 24 3,076 5.0 

Oral Surgery Oral Medicine Oral Pathology Oral 

Radiology 

10 1,090 2.9 

Dental Traumatology 5 628 2.5 

Australian Dental Journal 1 178 2.1 

Cureus Journal of Medical Science 1 73 1.2 

Oral Microbiology And Immunology 1 73 0.0 

 

 

 

 

Table 3. Top 10 institutions with the highest number of papers among the 100 most cited 
 

Institution Country Number of 

papers 

Number of 

citations 

Campinas State University Brazil 12 1,404 

Estacio de Sa University Brazil 8 745 

University of British Columbia Canada 7 861 

University of Oslo Norway 7 792 

University of Texas USA 6 1,537 

Selcuk University Turkey 4 384 

University of Toronto Canada 3 314 

University of São Paulo Brazil 3 261 

Eastman Dent Inst United Kingdom 2 466 

University of Zurich Switzerland 2 280 
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Table 4. Top 10 authors with the most papers among the 100 most cited 
 

 

 

Authors 

Number of 

papers 

between 100 

most-cited 

Number of 

citations 

between 100 

and most-cited 

Number of 

papers in 

WoSCC 

Number of 

citations in 

WoSCC 

 

 

H-Index 

Gomes BPFA 13 1,493 258 7,749 48 

Haapasalo M 12 1,485 238 10,448 59 

Zaia AA 9 973 140 4,341 39 

Siqueira JF 9 947 242 13,211 65 

Ferraz CCR 7 974 148 5,196 39 

Vianna ME 7 843 34 1,750 22 

Shen Y 6 729 164 6,257 47 

De Souza FJ 5 497 31 943 13 

Orstavik D 5 624 75 4,234 37 

Rocas IN 5 446 63 1,295 22 
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FIGURE LEGENDS 

Figure 1. Distribution of the number of publications over the years. 

Figure 2. Distribution of the origin of CHX publications around the world. 

Figure 3. Main groups/authors that have researched CHX. Names written in a larger font and 

associated with the largest points are the most frequent authors. Authors associated with blue 

points are related to older studies and those closer to yellow are related to more recent studies, 

as the scale indicates. 

Figure 4. Frequency and interaction of the main keywords associated with the study. Terms 

associated with larger points and written in a larger font appeared more often. The lines joining 

the points indicate the relationship and use of these words in the same studies. Points with the 

same color indicate greater collaboration between the terms. 
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Figure 1. Distribution of the number of publications over the years. 
 

 

 

 

 

Figure 2. Distribution of the origin of CHX publications around the world. 



53 
 

 

 

 

 

 

Figure 3. Main groups/authors that have researched CHX. Names written in a larger font and 

associated with the largest points are the most frequent authors. Authors associated with blue 

points are related to older studies and those closer to yellow are related to more recent studies, 

as the scale indicates. 
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Figure 4. Frequency and interaction of the main keywords associated with the study. Terms 

associated with larger points and written in a larger font appeared more often. The lines joining 

the points indicate the relationship and use of these words in the same studies. Points with the 

same color indicate greater collaboration between the terms. 
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5 CONSIDERAÇÕES FINAIS 

 

Esta revisão bibliométrica fornece informações sobre o estado atual e as tendências das 

pesquisas relacionadas ao uso da clorexidina em endodontia. Com base nos resultados 

apresentados, é possível perceber um crescente interesse de pesquisa na América do Norte, 

embora o Brasil se destaque como o país com maior número de artigos sobre o tema. A maioria 

dos trabalhos foi publicada no Journal of Endodontics, compreendendo predominantemente 

projetos de pesquisa laboratorial que investigaram principalmente a clorexidina como solução 

irrigadora. Apesar dessa ênfase, um número limitado de estudos observacionais e revisões 

sistemáticas foram identificados sobre o uso da clorexidina em endodontia, sugerindo 

potenciais perspectivas de pesquisa. Consequentemente, é evidente que há um interesse 

substancial na utilização da clorexidina em endodontia, ressaltando a relevância desta revisão. 



56 
 

 

REFERÊNCIAS 

 

AHMAD, P.; DUMMER, P. M. H.; NOORANI, T. Y.; ASIF, J. A. The top 50 most-cited 

articles published in the International Endodontic Journal. International Endodontic Journal, 

v. 52, n. 6, p. 803-818, jun. 2019. DOI: 10.1111/iej.13083. 

 

 

AHMAD, P.; ABBOTT, P. V.; ALAM, M. K.; ASIF, J. A. A bibliometric analysis of the top 

50 most cited articles published in the Dental Traumatology. Dental Traumatology, v. 36, n. 

2, p. 89-99, 2020. DOI: 10.1111/edt.12534. 

 

ARAKERI, G.; PATIL, S.; QUADRI, M. F. A.; ALQAHTANI, K. M.; RAO, U. S. V.; PAIVA 

FONSECA, F.; BRENNAN, P. A. A bibliometric analysis of the top 100 most-cited articles in 

the Journal of Oral Pathology & Medicine (1972-2020). Journal of Oral Pathology & 

Medicine, v. 50, n. 7, p. 649-659, ago. 2021. DOI: 10.1111/jop.13181. 

 

ASLANTAS, E. E.; BUZOGLU, H. D.; ALTUNDASAR, E.; SERPER, A. Effect of EDTA, 

sodium hypochlorite, and chlorhexidine gluconate with or without surface modifiers on dentin 

microhardness. Journal of Endodontics, v. 40, n. 6, p. 876-879, jun. 2014. DOI: 

10.1016/j.joen.2013.10.041. 

 

BRITO, L. S.; SANTOS, M. C. V.; ALMEIDA, W. C.; FALCÃO, L. F.; FALCÃO, D. F.; 

FEITOSA, G. T.; PEREIRA, R. M.; FERRAZ, M. A. Microscopy in Endodontics: A 

Bibliometric Survey. Iranian Journal of Public Health, v. 51, n. 7, p. 1568-1575, jul. 2022. 

DOI: 10.18502/ijph.v51i7.10090. 

 

BROOKES, Z. L. S.; BESCOS, R.; BELFIELD, L. A.; ALI, K.; ROBERTS, A. Current uses 

of chlorhexidine for management of oral disease: a narrative review. Journal of Dentistry, v. 

103, p. 103497, dez. 2020. DOI: 10.1016/j.jdent.2020.103497. 

 

BUKHARY, S.; BALTO, H. Antibacterial efficacy of Octenisept, Alexidine, Chlorhexidine, 

and Sodium Hypochlorite against Enterococcus faecalis biofilms. Journal of Endodontics, v. 

43, n. 4, p. 643-647, abr. 2017. DOI: 10.1016/j.joen.2016.09.013. 



57 
 

 

 

CAMACHO, E.; DRAGOTAKES, Q.; HARTSHORN, I.; CASADEVALL, A.; BUCCINO, D. 

L. Civilidade científica e desempenho acadêmico. bioRxiv [Preprint], 27:2023.01.26.525747, 

2023. DOI: 10.1101/2023.01.26.525747. 

 

CELESTE, R. K.; BROADBENT, J. M.; MOYSES, S. J. Half-century of Dental Public Health 

research: bibliometric analysis of world scientific trends. Community Dentistry and Oral 

Epidemiology, v. 44, n. 6, p. 557-563, dez. 2016. DOI: 10.1111/cdoe.12249. 

 

CHIANG, H. S.; TSAI, Y. C.; HUANG, R. Y.; WENG, P. W.; MAU, L. P.; NGUYEN, T. T.; 

COCHRAN, D. L.; SUNG, C. E.; CHUNG, C. H.; SHIEH, Y. S.; CHENG, W. C. Citation 

characteristics of H-Classics articles in Implant Dentistry: A Citation Analysis Using H- 

Classics Method. International Journal of Oral and Maxillofacial Implants, v. 35, n. 5, p. 

900-909, set./out. 2020. DOI: 10.11607/jomi.8129. 

 

DE ARAÚJO, L. P.; DA ROSA, W. L. O.; GOBBO, L. B.; DA SILVA, T. A.; DE ALMEIDA, 

J. F. A.; FERRAZ, C. C. R. Global research trends on photodynamic therapy in endodontics: A 

bibliometric analysis. Photodiagnosis and Photodynamic Therapy, v. 40, p. 103039, dez. 

2022. DOI: 10.1016/j.pdpdt.2022.103039. 

 

DONTHU, N.; KUMAR, S.; PANDEY, N.; LIM, W. M. Research constituents, intellectual 

structure, and collaboration patterns in Journal of International Marketing: An analytical 

retrospective. Journal of International Marketing. DOI: 10.1177/1069031X211004234. 

 

DOS ANJOS, L. M.; ROCHA, A. O.; MAGRIN, G. L.; KAMMER, P. V.; BENFATTI, C. A. 

M.; MATIAS DE SOUZA, J. C.; SANZ, M.; HENRIQUES, B. A. P. C. Bibliometric analysis 

of the 100 most cited articles on bone grafting in dentistry. Clinical Oral Implants Research, 

v. 34, n. 11, p. 1198-1216, nov. 2023. DOI: 10.1111/clr.14152. 

 

 

ESTRELA, C.; ESTRELA, C. R.; BARBIN, E. L.; SPANÓ, J. C.; MARCHESAN, M. A.; 

PÉCORA, J. D. Mechanism of action of sodium hypochlorite. Brazilian Dental Journal, v. 

13, n. 2, p. 113-117, 2002. DOI: 10.1590/s0103-64402002000200007. 



58 
 

 

FEIJOO, J. F.; LIMERES, J.; FERNÁNDEZ-VARELA, M.; RAMOS, I.; DIZ, P. The 100 most 

cited articles in dentistry. Clinical Oral Investigations, v. 18, n. 3, p. 699-706, abr. 2014. DOI: 

10.1007/s00784-013-1017-0. 

 

FERRAZ, C. C.; GOMES, B. P.; ZAIA, A. A.; TEIXEIRA, F. B.; SOUZA-FILHO, F. J. 

Comparative study of the antimicrobial efficacy of chlorhexidine gel, chlorhexidine solution 

and sodium hypochlorite as endodontic irrigants. Brazilian Dental Journal, v. 18, n. 4, p. 294- 

298, 2007. DOI: 10.1590/s0103-64402007000400004. 

 

FERRAZ, C. C.; GOMES, B. P.; ZAIA, A. A.; TEIXEIRA, F. B.; SOUZA-FILHO, F. J. In 

vitro assessment of the antimicrobial action and the mechanical ability of chlorhexidine gel as 

an endodontic irrigant. Journal of Endodontics, v. 27, n. 7, p. 452-455, jul. 2001. DOI: 

10.1097/00004770-200107000-00004. 

 

GARFIELD, E. What is a citation classic? Disponível em: 

http://garfield.library.upenn.edu/classics.html. Acesso em: 11 out. 2019. 

 

GILBERT, P.; MOORE, L. E. Cationic antiseptics: diversity of action under a common epithet. 

Journal of Applied Microbiology, v. 99, n. 4, p. 703-715, 2005. DOI: 10.1111/j.1365- 

2672.2005.02664.x. 

 

GOMES, B. P.; VIANNA, M. E.; ZAIA, A. A.; ALMEIDA, J. F.; SOUZA-FILHO, F. J.; 

FERRAZ, C. C. Chlorhexidine in endodontics. Brazilian Dental Journal, v. 24, n. 2, p. 89- 

102, 2013. DOI: 10.1590/0103-6440201302188. 

 

GONÇALVES, L. S.; RODRIGUES, R. C.; ANDRADE JUNIOR, C. V.; SOARES, R. G.; 

VETTORE, M. V.; RAMOS-JORGE, M. L.; BOTTAN, E. R. The 100 most-cited papers in 

endodontic journals: A bibliometric analysis. International Endodontic Journal, v. 54, n. 5, 

p. 672-682, mai. 2021. DOI: 10.1111/iej.13444. 

 

 

GÓRSKI, A.; ZIMECKI, M.; KROTKIEWSKI, H. Journal Impact Factor and Self-Citations. 

Archives of Immunology and Therapy Experimentalis, v. 69, n. 1, p. 21, 2021. DOI: 

10.1007/s00005-021-00621-w. PMID: 34338896. 

http://garfield.library.upenn.edu/classics.html


59 
 

 

 

 

HAJIHASSANI, N.; ALAVI, O.; KARAMSHAHI, M.; MARASHI, S. M. A.; KHADEMI, A.; 

MOHAMMADI, N. Antibacterial effect of nano-chlorhexidine on Enterococcus faecalis 

biofilm in root canal system: An in vitro study. Dental Research Journal (Isfahan), v. 19, p. 

80, 2022. PMID: 36407778; PMCID: PMC9667490. 

 

JANAKIRAM, C.; VENKITACHALAM, R.; FONTELO, P.; IAFOLLA, T. J.; DYE, B. A. 

Effectiveness of herbal oral care products in reducing dental plaque & gingivitis - a systematic 

review and meta-analysis. BMC Complementary Medicine and Therapies, v. 20, n. 1, p. 43, 

2020. DOI: 10.1186/s12906-020-2812-1. PMID: 32046707; PMCID: PMC7076867. 

 

KOLAHI, J.; KHAZAEI, S. Altmetric: Top 50 dental articles in 2014. British Dental Journal, 

v. 220, n. 11, p. 569-74, 2016. DOI: 10.1038/sj.bdj.2016.411. PMID: 27283563. 

 

 

KUMAR, S. Structure and Dynamics of Signed Citation Networks. In: Proceedings of the 25th 

International Conference Companion on World Wide Web—WWW '16 Companion. ACM 

Press, 2016. 

 

LIM, B. S. H.; PAROLIA, A.; CHIA, M. S. Y.; JAYARAMAN, J.; NAGENDRABABU, V. 

Antimicrobial efficacy of QMix on Enterococcus faecalis infected root canals: a systematic 

review of in vitro studies. Restorative Dentistry & Endodontics, v. 45, n. 2, e23, 2020. DOI: 

10.5395/rde.2020.45.e23. PMID: 32483540; PMCID: PMC7239686. 

 

LIMA, T. O.; ROCHA, A. O.; DOS ANJOS, L. M.; MENESES JÚNIOR, N. S.; HUNGARO 

DUARTE, M. A.; ALCALDE, M. P.; CARDOSO, M.; VIVAN, R. R. A Global Overview of 

Guided Endodontics: A Bibliometric Analysis. Journal of Endodontics, v. 50, n. 1, p. 10-16, 

2024. DOI: 10.1016/j.joen.2023.10.002. 

 

MOHAMMADI, Z.; ABBOTT, P. V. The properties and applications of chlorhexidine in 

endodontics. International Endodontic Journal, v. 42, n. 4, p. 288-302, 2009. DOI: 

10.1111/j.1365-2591.2008.01540.x. PMID: 19220510. 



60 
 

 

NASCIMENTO, C. A.; TANOMARU-FILHO, M.; FARIA-JUNIOR, N. B.; FARIA, G.; 

GUERREIRO-TANOMARU, J. M. Antimicrobial activity of root canal irrigants associated 

with cetrimide against biofilm and planktonic Enterococcus faecalis. Journal of 

Contemporary Dental Practice, v. 15, n. 5, p. 603-7, 2014. DOI: 10.5005/jp-journals-10024- 

1586. PMID: 25707833. 

 

 

ONÇAĞ,  O.;  HOŞGÖR,  M.;  HILMIOĞLU,  S.;  ZEKIOĞLU,  O.;  ERONAT,  C.; 

BURHANOĞLU, D. Comparison of antibacterial and toxic effects of various root canal 

irrigants.  International  Endodontic  Journal,  v.  36,  n.  6,  p.  423-32,  2003.  DOI: 

10.1046/j.1365-2591.2003.00673.x. PMID: 12801290. 

 

 

ORDINOLA-ZAPATA, R.; PETERS, O. A.; NAGENDRABABU, V.; AZEVEDO, B.; 

DUMMER, P. M. H.; NEELAKANTAN, P. What is of interest in Endodontology? A 

bibliometric review of research published in the International Endodontic Journal and the 

Journal of Endodontics from 1980 to 2019. International Endodontic Journal, v. 53, n. 1, p. 

36-52, 2020. DOI: 10.1111/iej.13210. 

 

POGGIO, C.; COLOMBO, M.; SCRIBANTE, A.; SFORZA, D.; BIANCHI, S. In vitro 

antibacterial activity of different endodontic irrigants. Dental Traumatology, v. 28, n. 3, p. 

205-9, 2012. DOI: 10.1111/j.1600-9657.2011.01074.x. PMID: 22051159. 

 

POGGIO, C.; CECI, M.; BELTRAMI, R.; COLOMBO, M.; DAGNA, A. Viscosity of 

endodontic irrigants: Influence of temperature. Dental Research Journal (Isfahan), v. 12, n. 

5, p. 425-30, 2015. DOI: 10.4103/1735-3327.166189. PMID: 26604955; PMCID: 

PMC4630705. 

 

RUKSAKIET, K.; HANÁK, L.; FARKAS, N.; HEGYI, P.; SADAENG, W.; CZUMBEL, L. 

M.; SANG-NGOEN, T.; GARAMI, A.; MIKÓ, A.; VARGA, G.; LOHINAI, Z. Antimicrobial 

Efficacy of Chlorhexidine and Sodium Hypochlorite in Root Canal Disinfection: A Systematic 

Review and Meta-analysis of Randomized Controlled Trials. Journal of Endodontics, v. 46, 

n. 8, p. 1032-1041.e7, 2020. DOI: 10.1016/j.joen.2020.05.002. PMID: 32413440. 



61 
 

 

 

SHAMSZADEH, S.; ASGARY, S.; NOSRAT, A. Regenerative Endodontics: A Scientometric 

and Bibliometric Analysis. Journal of Endodontics, v. 45, n. 3, p. 272-280, 2019. DOI: 

10.1016/j.joen.2018.11.010. 

 

SHEHANI, A. F.; PONRAJ, S.; RAMAR, K.; A, V. S.; S, R.; J, G. Non-pharmacological 

Behavior Management Techniques in Pediatric Dentistry: A Bibliometric Analysis. Cureus, v. 

15, n. 7, e41329, 2023. DOI: 10.7759/cureus.41329. PMID: 37539414; PMCID: 

PMC10396316. 

 

TANG, K. Y.; TSAI, C. C.; LIN, T. C. Contemporary intellectual structure of CSCL research 

(2006–2013): a co-citation network analysis with an education focus. International Journal of 

Computer-Supported Collaborative Learning, v. 9, p. 335–363, 2014. 

 

VIANNA, M. E.; GOMES, B. P.; BERBER, V. B.; ZAIA, A. A.; FERREIRA, E. L.; SOUZA- 

FILHO, F. J. In vitro evaluation of the antimicrobial activity of chlorhexidine and sodium 

hypochlorite. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and 

Endodontology, v. 97, n. 1, p. 79-84, jan. 2004. DOI: 10.1016/S1079-2104(03)00254-6. 


		2024-10-31T16:41:02-0300


		2024-11-01T18:02:26-0300




