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RESUMO:

Introducdo: A dor durante a injecdo de anestésicos locais € o principal motivo para 0 medo
e a ansiedade. Na clinica odontolégica, métodos e dispositivos anestésicos sdo usados para
controlar a dor durante a injecdo. A nestesia local dental deve ser administrada com a menor
sensacdo de dor possdvel. Assim, o objetivo deste estudo foi mensurar o grau de dor durante
a anestesia, além dos tempos de laténcia e duracdo da anestesia pulpar do método de injecao
“needle free” e do método com seringa tradicional na maxila. Materiais e Métodos: Tratou-
se um estudo controlado, cego, split-mouth e randomizado com 41 voluntarios que
necessitavam de restauracdes classe | em primeiros molares maxilares. A anestesia local foi
realizada com injecéo “needle free” a jato e seringa tradicional (grupo controle) com agulha
curta 30G. A técnica e a lateralidade da maxila foram previamente randomizadas. Em
seguida, os dentes tiveram os tempos de laténcia e duracdo da anestesia aferidos através do
“Pulp Tester” Elétrico (PTE). O primeiro molar foi restaurado apds a afericdo do tempo de
laténcia. A Escala Visual Analdgica (EVA) aferiu o grau de dor experimentado durante os
dois métodos anestésicos. Todos os dados foram tabulados e enviados para anélise estatistica
com nivel de significancia estabelecido em 5%. Resultados: N&o houve diferengas
estatisticamente significativas (p > 0.05) entre os dois métodos anestésicos em relacdo a
EVA e ao limiar basal de estimulacéo elétrica (mA). O tempo de laténcia anestésica foi de 2
minutos para todos os voluntarios. A duracdo da anestesia pulpar para 0 método “needle
free” conferiu mediana de 20 minutos (p < 0.05). Conclus@es: A dor mensurada pela EVA
ndo conferiu diferencas significativas entre os dois métodos anestésicos. O tempo de laténcia
anestésica foi de 2 minutos para todos os individuos submetidos aos dois métodos

anestésicos. A anestesia pulpar com seringa tradicional apresentou maior tempo de duracgéo.

Palavras-chave: Anestesia dentéaria; Polpa dentéria; Dor.



ABSTRACT:

Introduction: Pain due to administration of local anesthetics is the primary reason for
fear and anxiety in patients seeking treatment, and there are methods and devices to minimize
pain caused by the injection. This study aimed to measure the degree of pain during
administration of anesthesia, and to determine latency and pulpal anesthesia duration for two
anesthetic methods used on the maxilla. Materials and Methods: We conducted a controlled,
blind, split-mouth, and randomized study with 41 volunteers who required class | restorations
in the maxillary first molars. Local anesthesia was administered with a needleless jet injection
(needle free) system and with a carpule syringe (traditional anesthesia; control) using a 30
gauge short needle. The technique used and laterality of the maxilla were previously
randomized. The pulp electric tester (PET) measured anesthetic latency and duration. The first
molar was restored after measuring latency. The visual analogue scale (VAS) measured the
level of pain experienced during the anesthetic techniques. All data were tabulated and sent to
a statistician for analysis, and significance level was set as 5%. Results: There was no
statistically significant difference in the basal electrical stimulation threshold (mA) and degree
of pain measured by VAS between the methods (p>0.05). Anesthetic latency was determined
to be 2 minutes for all subjects. Using the Mann-Whitney test, there was a statistically
significant difference in the duration of pulpal anesthesia (minutes) between the two
techniques (p<0.001). Conclusions: The anesthetic latency time was the same for all subjects
that underwent the two anesthetic techniques. The traditional anesthetic method with a carpule
syringe showed longer anesthetic duration. Lastly, the difference in pain measured by VAS for

the two methods was insignificant.

Keywords: Dental anesthesia; Dental pulp; Pain
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1.

INTRODUCAO

O medo e a ansiedade relacionados a dor durante a anestesia Sd0 0s mais notaveis
motivos para desencadear apreensdao ao tratamento dental. E neste contexto a injecdo dos
anestésicos locais € a fase classificada como mais dolorosa do tratamento (Lalabonova.
2015). A anestesia ¢ um importante motivo da interrup¢do e abandono do tratamento dental
(Raghav et al. 2016).

Ha& uma relacdo de proporcionalidade entre a ansiedade, o0 medo e a dor durante a
anestesia dental. O estresse gerado pela ansiedade e pelo medo reduz o limiar de dor do
paciente (Glaesmer et al. 2015). Consequentemente, durante a dor a ansiedade €
potencializada novamente e dessa forma estabelece-se um ciclo (Lalabonova. 2015; Raghav
et al. 2016). A dor desencadeada durante a injecdo do anestésico local através de agulha traz
medo e ansiedade ao paciente dental (Chhabra et al. 2012). A puncdo e a injecdo sao as
fases da anestesia local dental que especificamente causam mais estresse, medo e ansiedade.
Este panorama de alteracdes fisioldgicas desencadeia inclusive variacbes hemodinamicas, a
exemplo do aumento da frequéncia cardiaca e da pressao arterial (Arefian et al. 1972).

O medo e ansiedade desencadeados pela anestesia local durante o tratamento dental
causam um impacto psicolégico negativo ao paciente. A apreensdo sobre o uso de agulha
motiva este paciente a adiar e até mesmo a interromper o tratamento dental comprometendo
sua saude e qualidade de vida (Okawa et al. 2005).

A eficécia dos anestésicos locais e o padrdo de qualidade na fabricacdo das agulhas
progrediram ao longo da histéria. No entanto, o0 método de administracdo dos anestésicos
locais praticamente permaneceu inalterado. Ainda é comum o uso de uma agulha acoplada a
uma seringa carpule (Dabarakis. 2007).

Ainda no século XX, em 1916 Cook concebeu e executou a ideia de seringa
carregada com anestésico local em tubete de vidro. E assim a mais de um século a seringa
carpule € amplamente utilizada como método de injecdo dos anestésicos locais (Kuzin.
2014). No entanto o método traz desconforto durante a sua execucao nas etapas de puncéo e
injecdo (Kuzin. 2014).



O manuseio incorreto da seringa tradicional proporciona desconforto e percepgdes de
dor durante a anestesia (Malamed. 2013). Explica-se que o nivel de distensdo dos tecidos,
com a pressdo excessiva no émbolo e a rapida injecdo de grandes volumes de solugédo
anestésica culminam na geracdo de dor (Rood. 1978). A pressdao hidraulica da solucao
anestésica comprime os tecidos nervosos, 0s quais transmitem os sinais da dor (Kuzin.
2014).

A dor durante o procedimento anestésico € uma sensacdo altamente subjetiva e
consequentemente dificil de ser mensurada (Jensen et al. 1986). O método mais utilizado
para mensuracdo de dor em estudos clinicos é a Escala Visual Analdgica (EVA). Ela é
formada por uma linha de 100 milimetros de comprimento sem nimeros ou demarcagdes. O
paciente deve colocar uma marca vertical no local referido a sua dor (Scott & Huskisson.
1976).

Com a finalidade de minimizar a dor durante a anestesia local, alguns artificios sdo
utilizados. A aplicacdo de anestésicos topicos prévios a injecdo anestésica (Al-Welh &
Andersson. 2007) e o controle manual da velocidade de injecdo sdo exemplos classicos
(Kanaa et al. 2006).

Além disso, equipamentos foram desenvolvidos como os sistemas anestésicos
operados por computador que se tornaram uma alternativa anestésica ao uso de seringa
tradicional carpule para controle da dor durante a injecdo (Friedman & Hochman. 1998).
Estes sistemas anestésicos controlam a pressdo e a velocidade de injecdo da solucgédo
anestésica (Anderson et al. 2003; Malamed. 2013). Por ndo variar velocidade e fluxo da
solucdo anestésica em relacdo as variagdes da resisténcia do tecido de revestimento oral,
estes sistemas alcancam uma injecdo eficaz e possivelmente mais confortavel (Koyuturk et
al. 2009; Ogle & Mahjoubi. 2011)

Outros sistemas anestésicos dispensam o0 uso de agulha e realizam injecdo a jato.
Estes sistemas sdo conhecidos por “needle free” ¢ funcionam através de uma mola interna
que fornece a pressao durante a injecdo sem agulha. Este sistema de injecdo foi idealizado
por John F. Roberts no ano de 1933. No entanto foi somente em 1958 que ocorreu a primeira
publicacdo cientifica sobre a utilizacdo deste sistema anestesico na odontologia. Os estudos
concluiram na época que 0 equipamento realizava anestesia local adequada com a
administracdo de pequenos volumes de solucdo anestésica (Munshi. 2001).

Um equipamento comercial desta modalidade é o Comfort-in'™ (figura 1). Ele é um

injetor a jato “needle free” que segundo as especificagOes do seu fabricante, realiza anestesia



local dentaria eficaz com menores volumes anestésicos em comparacdo ao método

tradicional de anestesia, a seringa tradicional carpule (Mika-Comfort-in'™. 2017).
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Figura 1. Sistema de injecdo “needle free” Comfort-In™

O mecanismo de acdo deste sistema é explicado através da concentragdo de energia
mecanica em uma mola interna. Ela impulsiona o émbolo da ampola e faz a solugédo
anestésica passar por um o estreito orificio com 0,15 milimetros de diametro (Mika-
Comfort-in'™, 2017). Este mecanismo fornece pressdo necessaria para fazer a injecédo
submucosa a jato sem agulha (Gozdemir et al. 2016). A penetracdo da solucdo anestésica no
tecido acontece em fracdo de segundo e com preservacdo do tecido periodontal (Mika-
Comfort-in'™, 2017).

A indicacdo do uso do sistema de injecdo a jato € para anestesia de areas restritas. O
anestésico € administrado de forma submucosa sob pressdo dosada. Por se tratar de um
método “needle free”, que ndo utiliza agulha, as especificacbes do equipamento sugerem
uma possivel reducdo dos niveis de medo e ansiedade ao tratamento odontoldgico pelo
controle da dor durante a anestesia (Mika-Comfort-in®. 2017).

Em razdo do exposto, é de extrema relevancia clinica a realizacdo de estudos que
busquem mensurar 0 grau de dor experimentado durante a anestesia local sem o uso de

agulha.



2. PROPOSICAO:

2.1 OBJETIVOS

2.2 OBJETIVO GERAL
Comparar dois métodos de administracdo de anestesia local odontoldgica quanto a
eficacia da anestesia pulpar e a dor produzida durante a administragdo da solugdo anestésica

na maxila.

2.3 OBJETIVOS ESPECIFICOS
e Aferir os tempos de laténcia e duracdo anestésica pulpar e comparar dois
métodos anestésicos em segundos molares maxilares;
e Aferir o grau de dor experimentado durante os dois métodos de administracao

anestésica.
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3. MATERIAIS E METODO

3.1 Respaldo ético da pesquisa
A pesquisa foi submetida a apreciacdo pelo Comité de Etica e Pesquisa com
Humanos da Universidade Federal de Sergipe e foi aprovada sob o protocolo CAAE
62481316.4.0000.5546 (Anexo A). O Registro Brasileiro de Ensaios Clinicos também
aprovou este estudo através do registro RBR-9V37H9.

3.2 Caracterizacdo da Pesquisa
Tratou-se de um ensaio clinico controlado com seres humanos, cego, split-mouth e

randomizado.

3.3 Periodo da pesquisa
O estudo clinico foi desenvolvido no periodo de janeiro de 2017 a novembro de
2017.

3.4 Populagdo estudada

Participaram da pesquisa 41 voluntarios atendidos no Departamento de Odontologia
da Universidade Federal de Sergipe na cidade de Aracaju — SE que necessitavam de
restauracdes dentarias de profundidade média (exposicao de pelo menos 1 mm de dentina) e
classe 1 em molares maxilares. O calculo amostral apontou a necessidade de 41 voluntarios
para um poder de teste de 80% de chance de detectar uma diferenga de 10 mm na Escala
Visual Analdgica e nivel de significancia de 5% (Lemeshow & Lwanga. 1991; Meechan &
Day.2002).

3.5 Local da Pesquisa

11



A pesquisa foi realizada no Ambulatério de Cirurgia | do Departamento de
Odontologia da Universidade Federal de Sergipe — Aracaju/SE.

3.6  Abordagem da populacéo
Cada voluntério foi abordado individualmente e lhe foi explicado a importancia da
pesquisa. Os voluntarios que aceitaram participar do estudo assinaram o termo de
consentimento livre e esclarecido (TCLE) e somente a partir disso as atividades foram

iniciadas (Anexo B).

3.7  Critérios de Inclusao

e Individuos atendidos no Departamento de Odontologia da Universidade
Federal de Sergipe, de ambos 0s géneros, na faixa etaria de 18 a 40 anos de
idade, ASA I;

e Assinatura do TCLE;

e Individuos que necessitavam de restauracdes classe | de profundidade média
(exposicdo de dentina) no primeiro molar superior direito e esquerdo e que
possuissem segundo molar superior direito e esquerdo higidos, sem histérico
de dor ou trauma e reativos ao estimulo elétrico produzido pelo Pulp Tester
Elétrico (PTE).

3.8 Critérios de ndo Incluséo

e Historia de alergia ou outros eventos decorrentes do uso de qualquer um dos
componentes da solucdo anestésica;

e Pacientes usuérios de toxicos;

e Pacientes em uso de farmacos com acdo no sistema nervoso central,
analgésicos e antiinflamatorios;

e Odontofobicos;

e Pacientes portadores de marca-passo ou aparelhos e bandas ortodénticas;

o Gestantes;

e Nao possuir o primeiro e/ou segundo molar maxilar

3.9 Critérios de excluséo

12



¢ \/oluntérios que por qualquer motivo deixaram de participar do estudo depois

de iniciado.

3.10 Método

3.10.1 Caracterizacéo dos grupos e randomizacgao

Foram selecionados 41 voluntérios para o estudo e a lista de randomizacéo foi criada
pelo avaliador através da pagina www.sealedenvelope.com. O padrdo split-mouth resultou

na formacdo de dois grupos (Sem Agulha e Seringa Tradicional) e atribuiu 0o método
anestésico e a lateralidade na maxila de maneira que todos os voluntarios recebessem os dois
métodos anestésicos. As informagBes sobre a randomizacdo foram contidas no envelope
opaco e foram de conhecimento apenas do operador das injecdes anestésicas, o que conferiu

0 cegamento no estudo.

3.10.2 Métodos anestésicos

A lidocaina 2% (Alphacaine® com epinefrina 1:100.000 — DFL Ind. Com. SA, Rio
de Janeiro, RJ) foi o0 anestésico utilizado para ambos os métodos anestésicas no volume de 1
ml. Este anestésico local é considerado o padrdo ouro na Odontologia e a partir dele todos os
outros anestésicos locais sdo comparados (Malamed. 2013).

Para 0 método anestésico com seringa tradicional carpule foi removido de cada
tubete 0,8 ml de solucéo anestésica com o auxilio de um adaptador e uma ampola. Segundo
Malamed é possivel se obter uma anestesia eficaz para técnicas anestésicas supraperiosteais
em maxila a partir de 0,6 ml de solugdo anestésica (Malamed. 2013).

Neste estudo o método de injecdo tradicional foi realizado com seringa carpule
(Duflex, S.S.White, Rio de Janeiro, RJ) e agulha gengival curta de aco inoxidavel de calibre
30G (Becton Dickinson Sao Paulo, SP). Somente um profissional treinado em cirurgia oral e
em anestesia a jato com o Comfort-in'™ (operador) executou todas as técnicas anestésicas. O
bisel da agulha ficou voltado para a maxila e a regido anatémica de referéncia para insercao
da agulha foi a prega muco-vestibular acima do apice do segundo molar maxilar direito ou
esquerdo (Malamed. 2013).
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N&o houve utilizacdo de anestésico topico prévio para ndo gerar interferéncias na
percepcdo de dor (Meechan & Day.2002). Além disso o tempo total para a injecdo
anestésica com seringa carpule foi definido em 1,5 minutos. Com velocidade lenta de
injecdo ha menos rompimentos de estruturas teciduais em contato com a solucéo anestésica
e possivel diminuic¢do do grau de dor durante a injecdo de anestesia (Malamed. 2013).

Na injecdo a jato sem agulha a solucdo anestésica foi administrada de maneira
fracionada. Quatro ampolas foram utilizadas. A primeira preenchida com 0,1 ml de solucao
anestésica e as trés demais preenchidas até a marcacgédo de 0,3 ml, conforme recomendactes
do fabricante. (Mika-Comfort-in'™. 2017).

O injetor do equipamento foi previamente ajustado para a posi¢cdo 10 ou 30 de
pressurizacdo com auxilio da haste de ago, correspondente aos volumes de solucédo
anestésica de 0,1 e 0,3 ml, respectivamente.

A ampola contendo a solugdo anestésica foi acoplada a um “cap” reto de silicone
para garantir a preservagéo do tecido periodontal durante a anestesia.

O equipamento montado foi posicionado verticalmente (90°) em relacdo a maxila
com leve compressdo junto a faixa de gengiva inserida do segundo molar maxilar (figura 5).
Duas referéncias anatdmicas do tecido periodontal foram utilizadas para a delimitacdo da
gengiva inserida no segundo molar maxilar. Apicalmente foi delimitada pela juncao
mucogengival e coronalmente pela gengiva livre (Lindhe. 2010).

Ap0s o posicionamento do injetor “needle free” na maxila o botdo foi acionado para
liberacdo da solucdo anestésica. O equipamento foi mantido firme na area da injecéo por trés
segundos. Este tempo foi necessario para garantir a integridade do tecido periodontal ap6s a
injecdo (Manual do fabricante-Comfort-in'™, 2017). O voluntério foi informado previamente
sobre o ruido emitido pela liberacdo do liquido para evitar possiveis reac@es reflexas durante

a anestesia.

3.10.3 Analise pelo “pulp tester”

Os segundos molares maxilares foram submetidos a estimulagdo elétrica pelo “Pulp
Tester” Digital Microcontrolado® (MIDIART Informatica Ltda) na primeira sessao para
determinar o valor do limiar basal de estimulacéo elétrica antes da administracdo da solugédo
anestésica. O aparelho funcionou por meio de uma bateria de 9 V alcalina substituida

semanalmente.
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O eletrodo do PTE foi posicionado no terco médio da face vestibular dos segundos
molares maxilares (figura 6). Esta posicdo padrdo evitou interferéncias de variagdes de
espessura de esmalte dentario na passagem de corrente elétrica (Vahatalo et al. 1993).

A primeira etapa para a realizacdo do teste elétrico foi a secagem do dente com jato
de ar e isolamento com roletes de algod&o. O eletrodo foi posicionado e o aparelho iniciou o
funcionamento com a minima amperagem (0 mA) a qual foi gradualmente aumentada até o
individuo referir sensibilidade. Neste momento era definido o valor numérico do limiar
basal. A amperagem méaxima empregada foi de 80 mA (Vahatalo et al. 1993).

Houve um intervalo de dois minutos entre cada teste elétrico para ndo haver
interferéncia na acomodacdo das fibras nervosas em estimulos elétricos repetidos (Bender et
al. 1989, Dal Santo et al. 1992).

Para a avaliacdo anestésica os tempos foram definidos em:

Tempo de laténcia — periodo imediatamente apds a injecdo e o inicio da acdo
anestésica. A auséncia de sensibilidade ao estimulo elétrico em dois ciclos de 80 mA
confirmava o inicio da acdo e eficicia anestésica pulpar e definia o tempo de laténcia aferido
em 2 e 5 minutos. Foi considerado insucesso anestésico quando o voluntario apresentou
sensibilidade ao estimulo elétrico no décimo minuto apds a injecdo da solugdo anestésica
(Silva et al. 2016).

Duracdo do efeito anestésico pulpar — corresponde ao periodo entre o inicio da acdo
anestésica até 0 momento que o dente retorna ao valor numérico do limiar de estimulacao
basal. Assim, os segundos molares maxilares foram testados a cada dez minutos com
aplicacdo de estimulos de 80 mA até retornar ao valor do limiar basal de estimulacéo elétrica
(Silva et al. 2016).

3.10.4 Protocolo clinico do estudo

O protocolo do ensaio clinico necessitou de trés sessdes e ocorreu de janeiro a
novembro do ano de 2017. Apds definicdo do limiar basal de estimulacdo elétrica o
voluntério recebeu a anestesia local através do método anestésico “needle free” ou seringa
tradicional pelo operador. O intervalo entre as sessdes foi definido em sete dias para afastar
a interferéncia da metabolizacdo dos farmacos sobre o limiar de dor (Bender et al. 1989).

No momento da anestesia 0 avaliador ndo esteve presente no ambulatério com a

finalidade de manter o estudo cego. No segundo minuto ap6s a inje¢do anestésica o PTE
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aferiu o tempo de laténcia. Na hip6tese de o dente ainda responder ao estimulo elétrico neste
tempo ele seria novamente estimulado no quinto minuto apés a anestesia.

Ao final de cada método anestésico a dor a inje¢do foi mensurada através da Escala
Analdgica Visual (EVA). O voluntario deveria fazer um traco vertical na linha de 100 mm
no local que refletisse a dor durante a anestesia. Um paquimetro digital mensurou estas
medidas posteriormente.

O cimento de iondmero de vidro (Maxxion R® FGM, Joinville - SC, Brasil) foi o
material empregado para o tratamento restaurador provisorio dos primeiros molares
maxilares. O material foi inserido na cavidade limpa segundo as recomendagdes do
fabricante, acomodado e o ajuste oclusal finalizou o processo.

O procedimento restaurador ndo excedeu o tempo de 10 minutos. Pois a cada 10
minutos novos testes elétricos eram realizados no segundo molar maxilar até retornar ao
valor do limiar basal de estimulacdo elétrica. Dessa forma se aferiu o tempo de duragdo da
anestesia pulpar.

Na terceira e Ultima sessdo clinica o voluntario recebeu tratamento restaurador
definitivo com sistema adesivo (Ambar Universal FGM, Joinville — SC, Brasil) e resina
composta (Filtek-Z350, 3M-ESPE, Sao Paulo — SP, Brasil).

3.11 Tratamento estatistico

As variaveis numéricas foram previamente submetidas aos testes de Shapiro-Wilk
para verificar a normalidade e Bartlet para observar a homocedasticidade de suas variancias.
Com relacdo a distribuicdo dos géneros e a escolha do método anestésico foi aplicada a
analise percentual. Para analisar as diferencas entre os grupos para os valores do limiar
basal de estimulacdo elétrica foi utilizado o teste T. Quanto aos tempos de duracdo
anestésica e a mensuracdo de dor da Escala Visual Analdgica foram comparadas pelo teste
de Mann-Whitney. Todos os testes consideraram um nivel de significAncia de 5% e foram
realizados pelos pacotes estatisticos BioEstat 5.0 (Instituto Mamiraud, Belém, PA, Brasil) e
GraphPad Prism 7.0 (GraphPad software, La Jolla, CA, USA).
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Abstract

Introduction: Pain during injection of local anesthetics is the main reason for fear and
anxiety. Some methods and devices are used to control pain during the injection. The purpose
of this study was to measure the degree of pain during anesthesia, in addition to the latency
times and pulp anesthesia duration in two anesthetic methods in the maxilla. Materials and
Methods: That was a controlled, blind, split-mouth and randomized study with 41 volunteers
who required class | restorations in maxillary first molars. Local anesthesia was performed
with jet injection needleless (needle free) and with Carpule syringe (traditional anesthesia -
control) with 30 gauge short needle. The technique and laterality of the maxilla were
previously randomized. Pulp Electric Tester (PET) measured latency times and anesthetic
duration. The first molar was restored after the measurement of latency time. The Visual
Analogue Scale (VAS) measured the level of pain experienced during anesthetic techniques.
All data were tabulated and sent to a statistician for analysis, and was set 5% as significance
level. Results: There was no statistically significant difference between the methods (p> 0.05)
for the basal electrical stimulation threshold (mA) and degree of pain measured by the VAS.
The anesthetic latency was 2 minutes for all subjects. In Mann-Whitney test, the duration of
pulpal anesthesia in minutes had a statistically significant difference between the two
techniques (p <0.001). Conclusions: The anesthetic latency time was the same for all
subjects submitted to two anesthetic techniques. The traditional anesthetic method with
Carpule syringe showed longer duration. The pain measured by the VAS did not obtain

significant differences comparing the two methods.

Keywords: Dental anesthesia; Dental pulp; Pain.
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Introduction

Fear of pain and anxiety are the most notable reasons for triggering seizure of dental
treatment. In this context, injection of local anesthetics is the most painful phase of
treatment®®, being the reason for its discontinuation and abandonment?®,

There is a proportional relationship between anxiety, fear and pain. The stress
generated by anxiety and fear reduces patient's pain threshold®. Consequently, during pain
sensation, anxiety is potentiated again and a cycle is established!>25.

The efficacy of local anesthetics and the quality standard in needle manufacturing
have progressed over time. However, the method of administration of the local anesthetics
practically remained unchanged. Even today, it is common to use a needle attached to a
nondisposable syringe®.

The execution of anesthetic method with traditional syringe brings discomfort to the
puncture and injection stages!. Incorrect handling of the syringe is the determining factor for
pain?® due to excessive pressure on the plunger and rapid injection of large volumes of
anesthetic solution?’.

In order to minimize painful sensation during local anesthesia, some devices are used.
For example, the application of topical anesthetics prior to injection!, manual control of
injection speed!?, computerized injection systems’ and needleless jet injection system. A
spring coupled to the apparatus generates sufficient pressure to?* push the plunger of the
ampoule® and make the anesthetic solution pass through a micro-orifice at high speed. The
Comfort-In Needle Free Injection System (Mika Medical - Busan - Kor - Republic of Korea) is
an example of jet injection. According to the manufacturer's recommendations, it performs
effective local anesthetic with lower anesthetic volumes compared to the traditional
anesthesia method™°.

By the absence of needle, jet injection can provide a more comfortable anesthesia by
eliminating puncture and injection phases®, considered the most painful step during
traditional anesthesia'®. Approximately one in five adults present with dental anesthesia
phobia that will lead to dental treatment interruption because of fear of injection*3.

Based on this, the aim of this study was to measure the degree of pain experienced
during the administration of anesthesia, the latency times and pulp anesthetic duration in two

anesthetic methods in maxillary molars.

Materials and Methods

Subjects and Ethical considerations
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This study was experimental from a blind, split-mouth, randomized human trial
submitted to the Ethics and Research Committee with Humans of the Federal University of
Sergipe and approved under the protocol CAAE 62481316.4.0000.5546. The Brazilian
Registry of Clinical Trials also approved this study through registry RBR-9V37H9.

The sample-based calculation indicated the need for 41 volunteers for an 80% chance
of detecting a 10-mm difference in the degree of pain measured by the Visual Analogue Scale
(VAS) at a significance level of 5%23, Participants were volunteers attended at the
Department of Dentistry of the Federal University of Sergipe in the city of Aracaju, state of
Sergipe, and who required dental restorations in the maxillary first molars with mid-depth
class | carious lesions and with healthy maxillary second molars reactive to electric
stimulation.

We excluded those individuals who reported histories of allergy or other problems
related to any of the components of the anesthetic solution, alcoholics and drug users, fear of
dental treatment, using analgesic or medications acting in the central nervous system,
pregnancy, treatment with appliances and orthodontic bands.

All patients signed informed consent prior to dental treatment. The randomization list
was created by the evaluator through the page www.sealedenvelope.com. The split-mouth
design resulted in two groups (Needle Free and Traditional Syringe) so that all volunteers
received both anesthetic methods. The information on the randomization was in an opaque

envelope and was only known to the operator, which conferred the blindness in the study.

Anesthetic methods

Nedlle Free corresponded to the technique of jet injection with Confort-In and
Traditional Syringe the local supraperiosteal infiltration technique with Carpule syringe with a
30 gauge short needle. The lidocaine 2% with epinephrine 1: 100,000 (DFL Ind. Com. SA, Rio
de Janeiro, RJ) was the anesthetic used and the volume was standardized in 1.0 ml for both
methods. The anesthetic methods were performed only by the operator previously calibrated
in jet anesthesia and experienced in oral surgery. For traditional anesthesia, 0.8 ml of the
solution of each anesthetic tube was withdrawn with the aid of a standard Comfort-in adapter.
The Carpule syringe (Duflex, S.S.White, Rio de Janeiro, RJ) was coupled with 30 gauge
stainless steel short gingival needle (Becton Dickinson S&o Paulo, SP). The anatomical
reference for insertion of the needle was to the muco-vestibular fold above the apex of the

maxillary second molars®.
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There was no use of previous topical anesthetics in order to avoid interfering with the
perception of pain?®. For this same reason the total time for anesthetic injection was set at 1.5
minutes because with slow injection speed there is less chance of rupture of tissue structures
in contact with the anesthetic solution. As a consequence, there is a possible decrease in
discomfort during injection?.

In the jet method the anesthetic solution was administered in a fractional manner. Four
ampoules were used, being the first filled with 0.1 ml. The other three were filled until the
labeling of 0.3 ml, as recommended by the manufacturer®.

The equipment had the pressurized spring and a silicone cap (recto cap) coupled in
the ampoule containing the anesthetic solution for the preservation of the periodontal tissues.
The jet injection system was positioned 90° in relation to the maxilla with slight compression
next to the gingival band inserted of the second maxillary molar. The inserted gingiva was
delimited by anatomic references (mucogingival junction) and coronal (free gingiva)!’ of the
maxillary second molar.

Anesthesia occurred after the button was pressed to release the anesthetic solution.
The volunteer was previously informed about the noise emitted by the equipment during the

release of the anesthetic solution in order to prevent reflex reactions.

Pulp tester analysis

The second maxillary molars were submitted to electrical stimulation by the
Microcontrolled Digital Pulp Tester (MIDIART Informética Ltda) in the first session to
determine the value of the basal electrical stimulation threshold before anesthetic solution
administration. Only one operator manipulated this device, giving standardization to the study.

The PET electrode was positioned in the middle third of the vestibular face of the
tooth. The equipment started operating with minimum amperage (0 mA) and gradually
increased until the individual reported sensitivity. At this point the numerical value of the basal
threshold was defined. The maximum amperage used was 80 mA?,

For the anesthetic evaluation the times were defined in:

Anesthetic latency time - period immediately after injection and onset of anesthetic
action. The absence of sensitivity to the electrical stimulus in two cycles of 80 mA confirmed
the beginning of the action and pulp anesthetic efficacy and defined the latency time
measured in 2 and 5 minutes. Anesthesia failure was considered when the volunteer showed
sensitivity to the electrical stimulus at the tenth minute after the injection of the anesthetic

solution®.
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Duration of the pulp anesthetic effect - corresponds to the period between the
beginning of the anesthesia action until the moment the tooth returns to the numerical value of
the basal electrical stimulation threshold. Thus, the maxillary second molars were tested every
ten minutes with application of 80 mA stimuli until they returned to the baseline threshold

value®.

Study Clinical Protocol

The protocol of the clinical trial required three sessions and occurred from January to
November of 2017. After defining the basal electrical stimulation threshold, the volunteer
received local anesthesia using the anesthetic method Needle Free or Traditional Syringe by
the operator. The interval between sessions was defined as seven days and the interference
of drug metabolism on the pain threshold was excluded?.

At the time of anesthesia the measurer was not present at the outpatient clinic in order
to keep the study blind. In the second minute after the anesthetic injection the PET measured
the latency time. In the hypothesis that the tooth still responds to the electrical stimulus at this
time it would be stimulated again in the fifth minute after the anesthesia.

At the end of each anesthetic method the injection pain was measured through the
Visual Analogue Scale (VAS). The volunteer should make a vertical line on the 100 mm line at
the point that reflects the pain during anesthesia. A digital caliper measured these values
later.

Glass ionomer cement (Maxxion R ® FGM, Joinville - SC, Brazil) was used as a
temporary restorative treatment of maxillary first molars. The material was inserted into the
clean cavity according to the manufacturer's recommendations, accommodated and the
occlusal adjustment finished the process.

The restorative procedure did not exceed the time of 10 minutes. For every 10 minutes
new electrical tests were performed on the maxillary second molar until it returned to the value
of the basal electrical stimulation threshold. In this way, the duration of pulp anesthesia was
measured.

In the third clinical session, the volunteers received definitive restorative treatment with
adhesive system (Ambar Universal FGM, Joinville - SC, Brazil) and composite resin (Filtek-
Z350, 3M-ESPE, Sao Paulo - SP, Brazil).

Statistical analysis
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The numerical variables were previously submitted to Shapiro-Wilk tests to verify
normality and Bartlet test to observe the homoscedasticity of their variances. Regarding the
distribution of genders and the choice of anesthetic technique, the percentage analysis was
applied. The t-test was used to analyze the differences between the groups for the values of
the basal electrical stimulation threshold. The duration of anesthesia duration and pain
measurement of the Visual Analogue Scale were compared using the Mann-Whitney test. All
tests considered a significance level of 5% and were performed by the BioEstat 5.0 statistical
packages (Instituto Mamiraua, Belém, PA, Brazil) and GraphPad Prism 7.0 (GraphPad
software, La Jolla, CA, USA).

Results

CONSORT 2010 Flow Diagram

Assessed for eligibility (n=41)

Excluded n=0

» e Not meeting inclusion criteria (n=0)
¢ Declined to participate (n=0)

e Other reasons (n=0)
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}

Allocated to intervention (n=41)

|

Allocated to intervention (n=41)

* Received allocated intervention
(n=41)

« Did not receive allocated
intervention (give reasons) (n=0)

|

Lost to follow-up (give reasons) (n=0)
Discontinued intervention (give
reasons) (n=0)

}

Analysed (n=41)
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| | |‘
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Figure 1 — The CONSORT flow diagram of patients enrolled in the clinical trial.

Forty-one volunteers were observed, 23 (56.1%) males and 18 (43.9%) females, and
there was no statistically significant difference (x?, p = 0.53) between the proportions of males

and females in the sample. The mean age was 25.7 (+ 4.4) years. There was no statistically
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significant differences (unpaired t-test, p = 0.43) between the ages of men and women. No
adverse effect was observed during anesthetic procedures. The latency time recorded for the
two anesthetic methods was 2 minutes for all subjects.

Regarding the basal electrical stimulation threshold measured in milliampere (mA), the
t-test did not show any statistically significant difference between the methods (p = 0.188).
The values measured before the traditional anesthesia method presented a higher mean
baseline threshold (41.26 + 13.99 mA) in relation to the method without needle (37.24 + 13.47
mA).
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Figure 2 - Basal electrical stimulation threshold (mean * standard deviation) as a function of
anesthetic method. Test T student, p>0.05.

On the duration of the pulp anesthesia in minutes, the Mann-Whitney test showed a
statistically significant difference between the methods (p <0.001). The methods needle free

and the traditional had a mean of 20.0 and 40.0 minutes, respectively.
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Figure 3 — Duration in minutes of pulpal anesthesia of two anesthetic methods. Center bar =

median, maximum and minimum values. Mann-Whitney test, p<0.001.

Pain measurement was assessed in millimeters (mm) by the Visual Analogue Scale
(VAS) shown in figure 4. The Mann-Whitney test showed no statistically significant differences
(p = 0.571) between the two methods in relation to the pain experienced during the
anesthesia. The median values were 12.2 mm for the needle free method and 12.1 mm for

the traditional syringe.
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Figure 4 — VAS as a function of the degree of pain experienced during the execution of two
anesthetic methods in the maxilla. Center bar = median, maximum and minimum values.
Mann-Whitney test, p>0.05.

No volunteers required additional anesthesia at any stage of the restorative procedure.

Discussion

Local dental anesthesia should be defined according to the context of each clinical
situation and should be administered with the least possible pain sensation!'. Pain control
during anesthesia can produce comfort and anxiety reduction for patients?2. However, pain is
a strictly subjective sensation that can be influenced by emotional factors*?®. The Visual
Analogue Scale (VAS) is an efficient pain measurement method with low variation in
responses by psychomotor factors besides easy reproduction?®.

Pain during dental anesthesia causes negative impacts to the patient. In this study, for
both anesthetic methods the median showed values within the score still considered of low

degree of pain. Differently from the results found in a study that measured pain during
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anesthesia of The WAND electronic system and a needleless jet injection system - Injex - the
mean pain was higher for the needleless jet injection system®°.

For oral mucosa anesthesia, benzocaine is the topical anesthetic agent commercially
available for dental practice??. Some studies have concluded that in commercial
concentrations of 20% this topical anesthetic did not reduce pain during needle anesthesia?.
Meecham further concluded in his review study on topical anesthesia that it does not
guarantee pain-free local dental anesthesia??. On the other hand, the application of topical
anesthetic may exert a positive psychological effect on the patient?'. Because of the lack of
clarity regarding the topical anesthetic power in pain control, our study did not use topical
anesthetic agent, reducing the possibility of interference in the results of pain perception.

The times of latency and duration of anesthesia are important information for the
planning of clinical procedures under local anesthesia. In this study, the anesthetic latency
time measured was 2 minutes for both anesthetic methods. This time is the parameter that
evaluates the speed of onset of anesthetic action and can vary according to the anesthetic
salt as well as in modifications of techniques?®. Lidocaine has a low 7.7 dissociation constant
(pKa) resulting in a low anesthetic latency time?>2, This physical-chemical property of the
local anesthetic gives it a latency time of 2 to 4 minutes?. In this study, the aim was not to
strictly test the drug's latency, but rather to evaluate the anesthetic latency relative to a route
of administration without a needle - the jet injection.

Regarding the duration of pulp anesthetic duration the present study conferred less
time for the jet injection when compared to the traditional syringe injection. The possible
explanation for this event would be in the pharmacokinetic process of the anesthetic solution
after the injection during the tissue diffusion. The greater the initial concentration of the local
anesthetic in the non-ionized form at the injection site the faster the diffusion with unimpeded
migration of this liposoluble molecule towards the nervous fascicles that are contained in the
epineurium?,

Thus, a jet injection that deposits the entire anesthetic volume in fraction of a second
possibly allows a higher rate of diffusion by providing high anesthetic concentration at one
time. When it diffuses into the nerve, the local anesthetic becomes progressively more diluted
by extracellular tissue fluids. At this point one part of the drug is absorbed by nonneural
tissues, other part is diluted by the interstitial fluid and finally other part is removed by
capillaries and lymphatic vessels from the site of infiltration. All these factors affects the
decrease in the concentration of extraneural local anesthetic. However, the concentration of
local anesthetic within the nerve continues to rise as the diffusion progresses?.

There is a phase of equilibrium between the intra and extraneural concentrations of

anesthetic solution. When the anesthetic is absorbed in the extraneural region the balance is
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disrupted, the concentration gradient reverses and the local anesthetic molecules begin to
diffuse out of the nerve. The nerve impulse of the pain only continues interrupted towards the
brain while the local anesthetic remains in the nerve and this time defines the duration of the
anesthesia®.

The possible increase in the speed of all these events due to the high initial
concentration of anesthetic solution after the jet injection can explain the significant difference
in the duration of pulp anesthetic duration compared to the slow infiltration of anesthetic with a
traditional syringe.

One clinical trial assessed the pulp anesthetic duration and gave a mean of 50 + 9.32
minutes (p> 0.001) for the traditional technique with a short needle and Carpule syringe while
jet injection conferred the lowest duration time 20 + 3.53 (p> 0.001)%°. These results are
consistent with those of the present study.

Jet injection needle free eliminates the puncture and needle insertion phases, which
may make injection of the anesthetic less painful. On the other hand, the pulp anesthetic
duration of the present study was considered limiting for dental procedures such as
endodontics and dental removals. Small periodontal clinical procedures and class | dental
restorations can be comfortably concluded under pressure anesthesia, once treatment is
completed within 20 minutes. For this, the professional must have the capacity and clinical
experience.

When properly administered, local anesthesia offers comfort, subject cooperation and
successful dental treatment!!. One study evaluated the anesthetic efficacy of the pressure
injection system and 17.6% of the subjects preferred pressure anesthesia with 52.8%
preferring conventional needle injection method®. Another previous study revealed 93%
acceptance of patients for pressure anesthesia?* while another clinical trial evaluating the
acceptance, preference and efficacy between pressure anesthesia and conventional needle
anesthesia for dental restorative procedures found that 70% of adult subjects preferred
pressure anesthesia®®.

The limitations (bias) of this study are related to the absence of a method to assess
the degree of anxiety of individuals prior to anesthesia and the impossibility of a design in
which the volunteer remained blind during anesthetic methods. In addition, other studies
should be performed to evaluate anesthetic duration with other volumes of lidocaine, other
anesthetic drugs and even extrapolation under pressure anesthesia to areas not only of the
maxilla, but also of the mandible, according to the manufacturer's recommendation. At the
moment the results of our study bring clarification in the lines of research of pain control

during local dental anesthesia.
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Conclusions

The anesthetic latency time was 2 minutes for all subjects submitted to two anesthetic
techniques. The anesthetic method with traditional syringe showed longer duration when
compared to the needle free method. The pain measured by the VAS did not obtain significant

differences when the two anesthetics methods were compared.
Acknowledgments
To Mika Medical that donated jet injection equipment to the Federal University of

Sergipe (UFS). To the Postgraduate Program in Dentistry (PRODONTO) of Federal University
of Sergipe.

28



References

10.

11.

Al-Melh MA, Andersson L. Comparison of topical anesthetics (EMLA/Oraqix vs.
benzocaine) on pain experienced during palatal needle injection. Oral Surgery, Oral
Med Oral Pathol Oral Radiol Endodontology. 2007 May;103(5):e16—20.

Bender IB, Landau MA, Fonsecca S, Trowbridge HO. The optimum placement-site
of the electrode in electric pulp testing of the 12 anterior teeth. J Am Dent Assoc.
1989 Mar;118(3):305-10.

Britto ACS, Oliveira ACA DE, Lima CAA, Souza LM de A, Paixdo MS, Groppo FC, et
al. Comparacgédo da laténcia anestésica de Articaina, Lidocaina, Levobupivacaina e
Ropivacaina através de “Pulp Tester.” Rev Odontol da UNESP. Revista de
Odontologia da UNESP/Universidade Estadual Paulista Julio de Mesquita Filho;
2014 Jan;43(1):8-14.

Collins SL, Moore RA, McQuay HJ. The visual analogue pain intensity scale: what is
moderate pain in millimetres? Pain. 1997 Aug;72(1-2):95-7.

da Silva CB, Groppo FC, dos Santos CP, Serpe L, Franz-Montan M, de Paula E, et
al. Anaesthetic efficacy of unilamellar and multilamellar liposomal formulations of
articaine in inflamed and uninflamed tissue. Br J Oral Maxillofac Surg. 2016
Apr;54(3):295-300.

Dabarakis NN, Alexander V, Tsirlis AT, Parissis NA, Nikolaos M. Needle-less local
anesthesia: clinical evaluation of the effectiveness of the jet anesthesia Injex in local
anesthesia in dentistry. Quintessence Int. 38(10):E572-6.

Friedman MJ, Hochman MN. The AMSA injection: a new concept for local
anesthesia of maxillary teeth using a computer-controlled injection system.
Quintessence Int. 1998 May;29(5):297-303.

Glaesmer H, Geupel H, Haak R. A controlled trial on the effect of hypnosis on dental
anxiety in tooth removal patients. Patient Educ Couns. 2015 Sep;98(9):1112-5.
Gozdemir M, Demircioglu RI, Karabayirli S, Sert H, Muslu B, Usta B, et al. A Needle-
Free Injection System (INJEX™) with lidocaine for epidural needle insertion: A
randomized controlled trial. Pakistan J Med Sci. Professional Medical Publications;
2016;32(3):756—61.

Instruction Manual Comfort-in™. Available in: http://www.comfort-in.com/file/English-
French%20manual.pdf . Access in: 22 Jan.2017

Kammerer PW, Schiegnitz E, von Haussen T, Shabazfar N, Kammerer P,
Willershausen B, et al. Clinical efficacy of a computerised device (STA ™) and a

pressure syringe (VarioJect INTRA ™) for intraligamentary anaesthesia. Eur J Dent

29



12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.
23.

24.

25.

Educ. 2015 Feb 1;19(1):16-22.

Kanaa MD, Meechan JG, Corbett IP, Whitworth JM. Speed of Injection Influences
Efficacy of Inferior Alveolar Nerve Blocks: A Double-Blind Randomized Controlled
Trial in Volunteers. J Endod. 2006 Oct;32(10):919-23.

Kleinknecht RA, Thorndike RM, McGlynn FD, Harkavy J. Factor analysis of the
dental fear survey with cross-validation. J Am Dent Assoc. 1984 Jan;108(1):59-61.
Kuzin A V. [Practical advices in choosing local anesthesia tools in dentistry.
Management of carpule’s quality in local anesthesia in dentistry]. Stomatologiia
(Mosk). 2014;93(2):37-9.

Lalabonova CK. Dental Investigations. Impact Of Dental Anxiety On The Decision
To Have Implant Treatment. Folia Med. 2015 Jan 1;57(2):116-21.

Lemmer B, Wiemers R. Circadian changes in stimulus threshold and in the effect of
a local anaesthetic drug in human teeth: studies with an electronic pulptester.
Chronobiol Int. 1989;6(2):157—62.

Lindhe J, Karring T, Lang NP. Tratado de periodontia clinica e implantologia oral. 5.
ed. Rio de Janeiro: Guanabara Koogan, 2010.

Lwanga SK, Lemeshow S. Sample size determination in health studies:a practical
manual. Geneva, World Health Organization, 1991.

Makade C, Shenoi P, Gunwal M. Comparison of acceptance, preference and
efficacy between pressure anesthesia and classical needle infiltration anesthesia for
dental restorative procedures in adult patients. J Conserv Dent. 2014 Mar;17(2):169.
Malamed SF. Manual de anestesia local. 6. ed. Rio de Janeiro, RJ: Elsevier; 2013.
Martin MD, Ramsay DS, Whitney C, Fiset L, Weinstein P. Topical anesthesia:
differentiating the pharmacological and psychological contributions to efficacy.
Anesth Prog. American Dental Society of Anesthesiology; 1994;41(2):40-7.
Meechan J. Intra-oral topical anaesthetics: a review. J Dent. 2000 Jan;28(1):3-14.
Meechan JG, Day PF. A comparison of intraoral injection discomfort produced by
plain and epinephrine-containing lidocaine local anesthetic solutions: a randomized,
double-blind, split-mouth, volunteer investigation. Anesth Prog. American Dental
Society of Anesthesiology; 2002;49(2):44-8.

Munshi AK, Hegde A, Bashir N. Clinical evaluation of the efficacy of anesthesia and
patient preference using the needle-less jet syringe in pediatric dental practice. J
Clin Pediatr Dent. 2001;25(2):131-6.

Nusstein JM, Beck M. Effectiveness of 20% benzocaine as a topical anesthetic for
intraoral injections. Anesth Prog. American Dental Society of Anesthesiology;
2003;50(4):159-63.

30



26.

27.

28.

Raghav K, Van Wijk A, Abdullah F, Islam MN, Bernatchez M, De Jongh A. Efficacy
of virtual reality exposure therapy for treatment of dental phobia: a randomized
control trial. BMC Oral Health. 2016 Dec 27;16(1):25.

Rood JP. The pressures created by inferior alveolar injections. Br Dent J. 1978 May
2;144(9):280-2.

Strichartz GR, Sanchez V, Arthur GR, Chafetz R, Martin D. Fundamental properties
of local anesthetics. Il. Measured octanol:buffer partition coefficients and pKa values
of clinically used drugs. Anesth Analg. 1990 Aug;71(2):158-70.

29. Vahatalo K, Antila H, Lehtinen R. Articaine and Lidocaine for Maxillary Infiltration

Anesthesia. Anesth Prog. American Dental Society of Anesthesiology;
1993;40(4):114-6.

30. Zarzecka J, Gonczowski K, Kesek B, Darczuk D, Zapata J. [Comparison of the

systems used for providing local anesthesia in dentistry--the Wand (Milestone
Scientific) and Injex (Rosch)]. Przegl Lek. 2006;63(12):1304-9.

31



5. CONSIDERACOES FINAIS

O tempo de laténcia anestésica foi de 2 minutos para todos o0s sujeitos submetidos
aos dois metodos anestésicos. O método anestésico com seringa tradicional carpule mostrou
maior tempo de duracdo de anestesia pulpar comparada com o método anestésico “needle
free”. A dor durante a injecdo mensurada pela EVA ndo obteve diferengas significativas
quando os dois métodos anestésicos foram comparados.

O método de anestesia sem uso de agulha apresentou curto tempo de duragdo
anestésica pulpar para procedimentos comuns da clinica odontoldgica. O que pode limitar a

difusdo do equipamento na rotina clinica.
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6. COMUNICADO DE IMPRENSA

Os relatos de dor ao tratamento odontoldgicos estdo em grande parte associados a dor
durante a execucdo da anestesia local. Assim a anestesia odontologica e o controle de dor
durante a anestesia sdo tematicas da linha de pesquisa desenvolvida pela professora Dr2
Liane Maciel de Almeida Souza no Programa de Pos-graduacdo em Odontologia
(PRODONTO) da Universidade Federal de Sergipe. A empresa Mika doou ao PRODONTO
um sistema anestésico que realiza anestesia odontoldgica sem o uso de agulha (Comfort-in™
“Needle free”) sendo possivel a realizagdo de estudos clinicos no controle da dor durante a
anestesia odontoldgica. Neste estudo o grau de dor aferido ap0s a anestesia com este sistema
foi considerado em escore de baixo grau de dor. J& o tempo de duracdo da anestesia pulpar a
média aferida foi de 20 minuntos, um tempo relativamente curto para a execugdo de

procedimentos clinicos odontoldgicos sob anestesial local.
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ANEXOS

Anexo A

Termo De Consentimento Livre e Esclarecido

UNIVERSIDADE FEDERAL DE SERGIPE
PROGRAMA DE POS-GRADUACAO EM ODONTOLOGIA

PRODONTO

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

| — Dados de Identificacao.

Nome do Participante:

Documento de Identidade n°: Data de Nascimento: __ /  /
Endereco:
Cidade: UF: CEP:

Il — Dados dos Pesquisadores
Allan Carlos Araujo de Oliveira Telefone: 79-99937-8153
Liane Maciel de Almeida Souza (Orientador) Telefone: 79-2105-1827

Il — Dados sobre a pesquisa cientifica

Titulo: EFICACIA, LATENCIA, DURACAO E PROFUNDIDADE ANESTESICA DO METODO
TRADIOCIONAL DE ANESTESIA E UM SISTEMA DE INJECAO ANESTESICA SEM AGULHA
COMFORT-IN EM MOLARES MAXILARES ATRAVES DO PULP TESTER.

Justificativas e Objetivos: O procedimento que envolve anestesia dos tecidos pode impedir que
0s pacientes procurem atendimento odontolégico; na maioria das vezes essa situagdo esta
associada ao medo da sensacao de penetracéo da agulha e da dor durante a injecéo. A fim de
uma avaliacdo e padronizacdo quanto ao tempo em que 0 anestésico promove o bloqueio da
dor, a pesquisa tem o objetivo de determinar um tempo padrdo para o inicio do procedimento, e
assim, tornar o tratamento odontoldgico adequado e 0 menos traumatico possivel.
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» Pesquisa: A pesquisa somente tera inicio ap0s a assinatura deste termo de
consentimento. Antes da anestesia, realizar-se-4 um sorteio para sele¢do do sistema
anestésico a ser utilizado. Ao término da injecdo da solucdo anestésica, uma corrente
elétrica em ciclos de 2 minutos utilizando-se do “Pulp Tester” sera realizada. Sera
considerado insucesso anestésico nos casos em que o0 paciente ainda estiver sensivel,
decorridos 10 minutos.

» Participacao Voluntaria: A participacdo do paciente nesta pesquisa sera absolutamente
voluntaria. O mesmo tera o direito de recusa de participacdo, sem qualquer penalidade.

» Confidencialidade: As informacdes coletadas durante a pesquisa serdo publicadas em
periédicos cientificos — revistas na area odontoldgica. A identidade do paciente sera

preservada; somente os resultados serdo divulgados.

» Assinaturas:

Para a aderéncia ao estudo, o paciente devera assinar um termo de consentimento livre
e esclarecido, estando informado quanto aos tdpicos que se seguem:

e As informacbes sobre a pesquisa foram lidas e entendidas pelo paciente e
esclarecidas satisfatoriamente em caso de didvidas. O paciente teve tempo para
pensar quanto a participacdo ou ndo do estudo em questéo.

e O paciente concordou em participar da pesquisa voluntariamente e sendo assim, o
mesmo acatara aos procedimentos do estudo.

e O paciente recebera uma cépia do Termo de Consentimento Livre e Esclarecido

que permaneceré com O mesmao.

Data: [

Assinatura do sujeito da pesquisa

Data: [

Assinatura do responsavel pela pesquisa
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Anexo B

Parecer do Comité de Etica em Pesquisas com Humanos

UNIVERSITARIO DE ARACAJU 4 asil
DA UNIVERSIDADE FEDERAL
PARECER CONSUBSTANCIADO DO CEP

UFS - HOSPITAL G glebarorme

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: EFICACIA, LATENCIA, DURACAO E PROFUNDIDADE ANESTESICA DO METODO
TRADIOCIONAL DE ANESTESIA E UM SISTEMA DE INJECAO ANESTESICA SEM AGULHA COMFORT-IN
EM MOLARES MAXILARES ATRAVES DO PULP TESTER. Pesquisador: LIANE MACIEL DE ALMEIDA
SOUZA Area Temética:

Versao: 1
CAAE: 62481316.4.0000.5546

Instituicdo Proponente: FUNDACAO UNIVERSIDADE FEDERAL DE SERGIPE
Patrocinador Principal: Financiamento Préprio

DADOS DO PARECER NUmero do Parecer: 1.885.459

Apresentacao do Projeto:
O projeto pertence ao Depto. de Odontologia da UFS e pretende estudar um método mais eficaz no

combate a dor em procedimentos de restauracdes dentdrias.

Objetivo da Pesquisa:

Comparar clinicamente a administracdo de lidocaina 2% associado a epinefrina 1:100.000 através
da técnica tradicional de injecao anestésica com o sistema de inje¢do sob pressdao, Comfort-in.
Objetivo Secundario:

Avaliar o periodo de laténcia, profundidade anestésica e duragdo do efeito anestésico; Avaliar o

grau de dor experimentado durante o procedimento anestésico.

Avaliacdo dos Riscos e Beneficios:
O PRESENTE PROJETO NAO APRESENTA RISCO ADICIONAIS ALEM DAQUELES INERENTES A
ANESTESIA LOCAL E A AO TRATAMENTO RESTAURADOR, JA CONSAGRADOS.

Beneficios:
PROPORCIONAR TRATAMENTO RESTAURADOR AO PACIENTES.
INCLUIR UM NOVO PROTOCOLO ANESTESICO SEM O USO DE AGULHAS.
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Comentérios e Considerac¢8es sobre a Pesquisa:

30 pacientes do ambulatério de Odontologia da UFS, que necessitam de restauracdes dentarias; os
guais receberao dois protocolos anestésicos. Uma anestesia infiltrativa

subperidstea com seringa carpule e uma outra injecao a jato sob pressdo com o Comfort-in, na
altura do segundo molar superior com intervalo minimo de uma semana entre os procedimentos.
Para a determinacdo do limiar de estimulacao os segundos molares superiores serdao submetido a

estimulacdo elétrica pelo pulp tester para assim estabelecé-lo em cada sessao.

Considerac¢fes sobre os Termos de apresentacéo obrigatoéria:

Termos apresentados.

Recomendacdes:

N3ao se aplicam.

Conclusdes ou Pendéncias e Lista de Inadequagdes:

N3o se aplicam.

Consideracdes Finais a critério do CEP:

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Arquivo Postagem Autor Situagao
Documento
InformacBes  [PB_INFORMACOES_BASICAS DO_P| 28/11/2016 Aceito
Basicas do ROJETO_815326.pdf 13:30:03
Projeto
Folha de Rosto |Doc3.docx 28/11/2016 ALLAN Aceito
13:25:01 CARLOS
ARAUJO DE
OLIVEIRA
Projeto PROJETO.doc 28/11/2016 ALLAN Aceito
Detalhado / 13:15:55 CARLOS
Brochura ARAUJO DE
Investigador OLIVEIRA
TCLE / Termos |TCLE.docx 28/11/2016 ALLAN Aceito
de 13:11:49 CARLOS
Assentimento / ARAUJO DE
Justificativa de OLIVEIRA
Auséncia
Situacdo do Parecer:
Aprovado

Necessita Apreciacdo da CONEP:
Nao
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ARACAIJU, 04 de Janeiro de 2017

Assinado por:
Anita Herminia Oliveira Souza
(Coordenador)
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