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1.Resumo

A revascularizacdo pulpar tem sido o tratamento de escolha para os casos de dentes
permanentes jovens com apice aberto que possuem o tecido pulpar necrosado e
periodontite apical. Uma pasta tripla antibidtica composta de ciprofloxacina,
metronidazol e minociclina tem sido o medicamento intracanal de escolha para
realizar a descontaminag¢ao passiva do canal radicular. Porém, a presenca da
minociclina na pasta tem demonstrado, muita vezes, o escurecimento do elemento
dentario. Portanto, o objetivo deste relato de caso clinico é descrever uma proposta de
clareamento interno em dente submetido a revascularizacdo pulpar que se utilizou a
pasta tripla antibidtica. Relato do caso clinico: Um paciente do sexo masculino, 8 anos
de idade, foi acometido de traumatismo dentdrio em acidente ciclistico ocasionando
luxagdo extrusiva nos incisivos centrais superiores. O elemento 11 apresentou fratura
de esmalte, dentina e polpa e o 21 fratura de esmalte e dentina. Ambos os elementos
apresentaram necrose pulpar e apice incompleto com paredes radiculares imaturas, o
que levou a decisdo por um tratamento por meio de revascularizagdo pulpar. No
elemento 11, a medicagao intracanal utilizada foi o hidréxido de calcio associada a
clorexidina gel 2% e notou-se um pequeno escurecimento pela presenga do MTA
disposto cervicalmente. No 21, a medicagdo intracanal utilizada foi a pasta tripla
antibidtica, a qual ocasionou um evidente escurecimento coronario. O clareamento
interno, entdo, foi realizado em ambos os dentes. O agente clareador utilizado foi o
perborato de sédio mediante 3 trocas com intervalos de 7 dias entre as sessdes. A
avaliacdo da cor foi feita com o aparelho VITA Easyshade. Dessa forma, pode-se
concluir que o escurecimento dentario proveniente do uso da pasta tripla antibidtica e
do selamento cervical com MTA nos casos de revascularizacdo pulpar pode ser
frequente levando a um comprometimento estético destes pacientes, no entanto o

clareamento interno convencional pode ser uma alternativa para estes casos.

Palavras chaves: Descoloragdo de dentes, minociclina, revascularizagao pulpar, pasta

tripla antibidtica, MTA, clareamento dental.



2. ABSTRACT

The pulp revascularization has been the treatment of choice for cases of young
permanent teeth with open apex that have necrotic pulp tissue and apical
periodontitis. A paste composed of triple antibiotic ciprofloxacin, metronidazole, and
minocycline has been intracanal medication of choice to perform passive
decontamination of radicular canal. However, the presence of minocycline in the
folder has been shown, many times, the darkening of the tooth. Therefore, the aim of
this case report is to describe a proposed internal tooth bleaching pulp underwent
revascularization for using the triple antibiotic paste. Reports the case: A male patient,
age 8, was stricken with dental trauma in ciclistico accident causing extrusive luxation
in the upper central incisors. The element 11 made of enamel, dentin and pulp
fractures and 21 fracture of enamel and dentin. Both elements showed pulp necrosis
and incomplete apex with immature root walls, which led to the decision for treatment
by pulp revascularization. In element 11, intracanal medication was used calcium
hydroxide associated with 2% chlorhexidine gel and noticed a small dimming by the
presence of MTA provisions cervically. At 21, intracanal medication was used triple
antibiotic paste, which caused a coronal dimming evident. The internal bleaching was
then performed on both teeth. The bleaching agent used was sodium perborate by 3
exchanges with intervals of 7 days between sessions. The color evaluation was made
with the VITA Easyshade device. Thus, it can be concluded that the dental darkening
arising from the use of triple antibiotic pulp and cervical sealing with MTA in cases of
revascularization pulp can often leading to an esthetic effect of these patients,

however, the conventional internal bleaching can be an alternative for these cases .

Key-words: Tooth discoloration, minocycline, pulp revascularization, triple antibiotic

paste, MTA, tooth bleaching.



3. INTRODUGAO GERAL
3.1 Revascularizag¢dao pulpar

A revascularizacdo pulpar tem sido o tratamento de escolha para os casos de
dentes permanentes jovens que possuem o tecido pulpar necrosado, seja por cdrie ou
por trauma (Soares et al, 2013, Reynolds et al, 2009, Windley e Trope 2005, Miller et
al, 2012, Kling et al. 1986, Banchs e trope, 2004, Kottoor e Velmurugan, 2013 ). Este
procedimento reestabelece a vitalidade de dentes nao vitais permitindo o reparo e
regeneracdo de tecidos (Shah et al., 2008). A légica da revascularizacdo se baseia no
fato de que se uma matriz tecidual estéril estiver presente onde células possam
crescer, a vitalidade pulpar pode ser restabelecida, sendo dessa forma definida como a
invaginacao de células indiferenciadas da regido apical de dentes de pacientes jovens
com dpice aberto (Garcia-Godoy e Murray, 2011). Outra vantagem da revascularizacao
pulpar em um dente com apice aberto é o estimulo ao término da formacgao radicular
com espessamento e consequente fortalecimento das paredes radiculares, além do
fechamento apical (Shah et al., 2008; Bansal e Bansal, 2011).

Seus primeiros estudos remetem a 1961, quando Nygaard-Ostby avaliaram o
papel do codgulo sanguineo na terapia endoddntica, em estudo histolégico de cdes.
Observaram que ap6s desinfeccdao do canal radicular, a presenca de sangramento ou
coagulo sanguineo pareceu ser essencial para a formacao de tecido conjuntivo fibroso
em um canal vazio (Nygaard-Ostby, 1961).

De forma semelhante, estudos sobre ampliacdo foraminal em cdes revelaram
gue dentes com apice fechado, submetidos a instrumentagado e alargamento apical, e
posteriormente obturados 3 mm aquém do comprimento do dente, mostraram
invaginacao de tecido conjuntivo para dentro do canal radicular e a formagao de uma
fina camada de cemento nesta regido (Benatti et al., 1985). Desde entdo, varios relatos
de caso com dentes reimplantados ou auto-transplantados (Kling et al., 1986) e
estudos controlados em animais com apice aberto e necrose (Cvek et al. 1990, Ritter et
al. 2004) tem mostrado evidéncia radiografica e histoldgica de sucesso na
revascularizacdo de dentes com rizogénese incompleta e livres de contaminacdo. A
partir dessa possibilidade, tem-se discutido uma terapia de revascularizacdo pulpar de

dentes com necrose e rizogénese incompleta. Nessas situacbes, a revascularizagdo



ocorreria mais previsivelmente quando o apice radiografico mostrasse abertura maior
que 1,1 a 1,5 mm, em dentes com rizogénese incompleta e necrose pulpar secundaria
a um trauma (Bansal e Bansal, 2011), quando a contamina¢do bacteriana fosse
eliminada, pois o novo tecido cessa seu desenvolvimento no nivel em que encontrar
bactéria no espaco do canal (Yanpiset & Trope 2000; Windley et al., 2005), sendo essa
realizada por meio de irrigacdo copiosa associada ou ndo a colocacdo de pasta
antibidtica. E por dltimo, a formagdao de um codgulo associado ao tecido pulpar
necrosado funcionando como um arcabouco (“scaffold”) para o crescimento do novo

tecido (Bansal e Bansal, 2011).

3.2 Pasta Tripla Antibidtica

Considerando a importancia da eliminagao bacteriana e da caracteristica
polimicrobiana presente no tecido pulpar infectado, ha na literatura uma variedade de
protocolos para a terapia por meio de revascularizacdo pulpar. O procedimento padrao
envolve a realizacdo do tratamento em duas sessdes com descontaminacdo passiva do
canal radicular com hipoclorito de sédio na primeira sessdo seguida pela colocac¢do da
pasta antibidtica que permanece no canal radicular no periodo entre sessdes. Essa
pasta foi descrita por Hoshino et al. em 1996, combina ciprofloxacina, metronidazol e
minociclina, e elimina bactérias presentes mesmo nas camadas mais profundas de
dentina infectada demonstrando atuar melhor quando associada (Hoshino et al., 1996;
Sato et al., 1996).

Entretanto, a pasta tripla antibiética apresenta desvantagens como o
escurecimento corondrio possivelmente decorrente da presenca de minociclina. A
minociclina é um derivado semi-sintético da tetraciclina sendo efetiva contra bactérias
gram-positivas e gram-negativas (Windley et al., 2005). Ela reage com ions calcio via
guelacdo formando um complexo insoluvel, que incorporada a matriz dentaria causa o
descoloramento (Tanase et al., 1998). Portanto, a minociclina sé escurece a matriz
dentdria se entrar em contato com a dentina coronaria. Com relagdo a isso, Reynolds
et al. (2009) recomendaram o selamento das paredes internas da camara coronaria
com sistema adesivo e a utilizacdo de um dispositivo especial, o Projetor de Canal

Radicular associado a uma lima tipo K#20 inserida dentro do projetor para manter a
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paténcia. Em concordancia, Kim et al. (2010) compararam a efetividade da utilizacdo
de sistema adesivo previamente a inser¢do de pastas contendo cada um dos
antibidticos que compdem a pasta tripla antibidtica. Observaram que entre as trés
drogas, a minociclina foi a Unica a causar descoloramento. Além disso, a aplicacao de
adesivo reduziu a alteracdo de cor, mas ndo a preveniu, e a reducdao do tempo de
aplicacdo das pastas pode também prevenir esse escurecimento (Kim et al., 2010).
Outro aspecto que poderia contribuir para evitar o escurecimento coronario seria a
diminuicdo no tempo de permanéncia da pasta antibidtica considerando que estudos
experimentais relatam que a aplicacdo desta pasta por 24 a 48 horas é suficiente para
uma desinfecdo efetiva da dentina radicular infectada (Hoshino et al., 1996; Sato et al.,
1996). Entretanto, ainda ndo se sabe se a diminuicdo do periodo de aplicacdo é
suficiente para prevenir o descoloramento uma vez que de acordo com Kim et al.
(2010) ja nas primeiras 24 horas apds a aplicacao, o escurecimento ja pode ser notado.

Além do escurecimento coronario, pensa-se no desenvolvimento de resisténcia
bacteriana considerando a utilizacdo de pasta contendo antibidticos, porém até o
momento nenhum estudo conclusivo avaliou essa possibilidade. Sabe-se apenas que a
combinagao de antibidticos e o seu uso local podem diminuir o desenvolvimento de
amostras bacterianas resistentes (Mohammadi & Abbott, 2009). Outro estudo
mostrou o efeito deletério da pasta tripla antibidtica sobre a viabilidade de células do
ligamento periodontal humano (fibroblastos) e aumento da expressdo de citocinas IL6
pré-inflamatdrias quando comparadas ao hidréxido de calcio. Neste trabalho, a pasta
tripla antibidtica e a minociclina foram os materiais mais citotéxicos, quando
comparados com a pasta dupla antibidtica (contendo apenas metronidazol e
ciprofloxacina) e com o hidréxido de calcio (Yadlapati et al, 2013).

Dessa forma, algumas variacdes da pasta tripla antibidtica original tém sido
sugeridas por meio da ndo utilizacdo da minociclina ou substituindo-a por cefaclor ou
fosfomicina (Kim et al., 2010; Trope, 2010). Em um trabalho recente, Mandras et al,
2013 mostraram a eficacia de combinagdes antibidticas alternativas como a
claritromicina e a fosfomicina em comparacdo com a pasta tripla antibiética. Além de
eliminarem bactérias de canais radiculares infectados, elas foram capazes de evitar o

efeito de coloracdo permanente da coroa. Na tentativa de se contornar estas
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desvantagens, medicacdes intracanais a base de hidréoxido de calcio também tém
demonstrado efetividade em relatos de caso recentes (Soares et al, 2013, Iwaya et al.,
2011; Cehreli et al. 2011). Essas medica¢des podem constituir alternativa promissora a
pasta tripla antibidtica considerando suas propriedades antimicrobianas,
biocompatibilidade, disponibilidade na rotina de atendimento endoddntico e pouca
possiblidade de escurecimento corondrio. Além da variacdo ao protocolo referente a
medicacdo, alguns autores tém demonstrado a possibilidade de se realizar o
procedimento de revascularizacdo pulpar em sessdo Unica. Shin et al. (2009),
realizaram o tratamento de revasculariza¢dao pulpar em sessao Unica, onde irrigaram o
canal com hipoclorito de sdédio 6%, solucdo fisiolégica e clorexidina 2% sem
instrumentacgao, seguida de selamento com MTA e resina composta sem a colocagdo
da pasta. Os autores relataram que obtiveram sucesso no caso havendo o término do
desenvolvimento radicular e o espessamento das paredes dentinarias.

Soares et al, 2013, relataram um protocolo de revascularizacdo pulpar
substituindo a pasta tripla antibidtica por hidréxido de calcio + clorexidina 2% em gel
como medicagao intracanal. Eles observaram diminuicao progressiva do espago do
canal radicular, deposicdo de tecido mineralizado nas paredes do canal radicular e
fechamento apical num controle pds-operatério de 2 anos com tomografia
computadorizada cone-beam, além da auséncia de sinais e sintomas clinicos como

fistula, dor a percussao ou escurecimento coronario.

3.3 MTA (Mineral Tridxido Agregado)

Além da minociclina, outro produto utilizado no protocolo de revascularizacdo
pulpar que também pode causar o escurecimento do dente é o MTA (Mineral Tridxide
Aggregate). Atualmente, o MTA é usado para selamento do terco cervical do dente
apos a formacdo do arcabouco de coagulo sanguineo (“scaffold”). A formulacdo inicial
do mineral triéxido agregado (MTA), um pd cinza, foi logo associado a descoloracdo
coronal do dente. (Karabucak et al, 2005, e Bogen G, Kim JS, Bakland LK, 2008). Outros
estudos também tém relatado descoloracdao apds a colocacdo do MTA , mas ndo
especificou-se o tipo (se branco ou cinza) (Naik S, Hegde AM, 2005 e Jacobovitz M, de

Pontes Lima RK., 2009) .
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Devido a descoloracdo corondria causada pelo MTA cinza, o MTA branco
(WMTA) foi desenvolvido e tem sido comercialmente disponivel a partir de 2002
(AsgaryS, Parirokh M, Eghbal MJ et al, 2005). Esta formulagdo foi considerada
inicialmente como sendo mais adequada para utilizagdo como um material de
cobertura de polpa em regido estética (Bogen G, Kuttler S, 2009 e . Bakland LK, 2009).
Entretanto, a descoloracdo associada com MTA branco também foi descrita em
estudos in vitro e ex vivo, afetando os dentes tanto na sua superficie quanto
internamente (Watts JD, 2007 e Boutsioukis C, Noula G, Lambrianidis T, 2008) . Relatos
de casos subseqlientes também tém descrito a descolora¢do dos dentes coronalmente
associado com MTA branco (Jacobovitz M, de Pontes Lima RK. 2008 , Belobrov |,
Parashos P, 2011). O recente estudo de Felman and Parashos 2013, relata que além de
o MTA branco induzir a coloracdo cinza da coroa do dente, o efeito é agravado na
presenca de sangue. Alguns autores, porém, afirmam que o escurecimento causado
pelo MTA branco seja reversivel com uma técnica simples de clareamento interno
(Belobrov | e Parashos P, 2011, Ji-Hyun Jang et al 2013), e também pode ser prevenida
quando se faz aplicagdo de um agente de unido dentinaria antes do uso do MTA
(Akbari, 2012). Os casos de revascularizacdo pulpar onde ndo houve o escurecimento
coronario podem ser explicados pelo fato de o MTA ter sido inserido apenas no tergo

médio do canal, ndo entrando em contato com a coroa do dente.

3.4 Clareamento Interno

A primeira descricdo da técnica de clareamento interno com uma mistura de
perborato de sddio e agua destilada foi mencionada num congresso por Marsh e
publicado por Salvas em 1938 . Neste procedimento, a mistura foi deixada na cavidade
da polpa durante alguns dias, e o acesso cavitdrio foi selado com cimento provisério. A
mistura de perborato de sddio e agua foi reconsiderada por Spasser et al 1961 e
modificado por Nutting e Poe em 1963, que defendia o uso de 30 % de perdxido de
hidrogénio em vez de 4dgua para melhorar a eficacia de branqueamento da mistura. A
mistura de perborato de sddio e agua ou perdxido de hidrogénio continua a ser usado
hoje em dia, tendo sido descritas muitas vezes como uma técnica de clareamento

interno bem sucedida (Rotstein et al., 1993; Serene et al., 1973 ). Existem inumeros
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estudos que tém relatado o sucesso do uso da técnica de clareamento interno para
corre¢ao de dentes severamente descoloridos pelo uso de derivados da tetraciclina

(Aldecoa e Mayordomo, 1992; Hayashi et al, 1980; Anitua et al, 1990).

Ha também na literatura varias recomendacdes sobre como superar a
descoloracdo causada pelo MTA. Belobrov e Parashos em 2011, relataram um caso em
que o dente foi clareado utilizando perborato de sédio misturado com solugdo salina
para resolver a descoloracdo que ocorreu 17 meses ap6s capeamento pulpar com
MTA. Akbari et al., 2012, observou-se que a aplicacdo de um agente de unido na
dentina antes do MTA poderia evitar a descoloracdo dos dentes. O clareamento
interno é a abordagem mais conservadora, econdmica e segura para o tratamento de
um unico dente descolorido (So Ran Kwon, 2011).

Uma das formas mais precisas para o acompanhamento e registro da alteracdo da
cor tem sido o uso do espectrofotometro compacto VITA EASYSHADE, um dispositivo
gue apresenta alta estabilidade de dados e excelente repetibilidade (Lehmann et al.
2010). A mensura¢do de cor por meio deste aparelho é realizada de acordo com o
Sistema CIE Lab. Nesse sistema, o valor de L corresponde a luminosidade do dente
variando de O (escuro) a 100 (claro). Os valores de a* e b* se referem as coordenadas
cromaticas do dente, variando entre as cores do eixo verde-vermelho (a) e azul-
amarelo (b). A partir dos resultados dessas trés coordenadas, tem-se determinado o
valor de DELTA L, que expressa a cor do dente de uma maneira geral, sendo que,
guanto maior o seu valor, mais claro pode se considerar o dente (Dietschi et al., 2006;

Trakyali et al., 2009).

4. OBJETIVO GERAL
O objetivo deste relato de caso clinico é apresentar uma proposta de
clareamento interno em dente submetido a revascularizacdo pulpar que se utilizou

como medicacdo intracanal a pasta tripla antibidtica.
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5 ARTIGO

Proposal Internal Bleaching after Pulp Revascularization
Procedure with Triple Antibiotic Paste: a Case Report

ABSTRACT

The pulp revascularization has been the treatment of choice for cases of young
permanent teeth with open apex that have necrotic pulp tissue and apical
periodontitis. A paste composed of triple antibiotic ciprofloxacin , metronidazole, and
minocycline has been intracanal medication of choice to perform passive
decontamination of radicular canal. However, the presence of minocycline in the
folder has been shown , many times , the darkening of the tooth. Therefore , the aim
of this case report is to describe a proposed internal tooth bleaching pulp underwent
revascularization for using the triple antibiotic paste. Reports the case: A male patient,
age 8, was stricken with dental trauma in ciclistico accident causing extrusive luxation
in the upper central incisors. The element 11 made of enamel, dentin and pulp
fractures and 21 fracture of enamel and dentin. Both elements showed pulp necrosis
and incomplete apex with immature root walls, which led to the decision for treatment
by pulp revascularization. In element 11, intracanal medication was used calcium
hydroxide associated with 2% chlorhexidine gel and noticed a small dimming by the
presence of MTA provisions cervically. At 21, intracanal medication was used triple
antibiotic paste, which caused a coronal dimming evident. The internal bleaching was
then performed on both teeth. The bleaching agent used was sodium perborate by 3
exchanges with intervals of 7 days between sessions. The color evaluation was made
with the VITA Easyshade device. Thus, it can be concluded that the dental darkening
arising from the use of triple antibiotic pulp and cervical sealing with MTA in cases of
revascularization pulp can often leading to an esthetic effect of these patients,
however, the conventional internal bleaching can be an alternative for these cases .

Key-words: Tooth discoloration, minocycline, pulp revascularization, triple antibiotic

paste, MTA, bleaching tooth.
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INTRODUCTION

Studies have shown that pulp revascularization may be a promising alternative
for the treatment of immature teeth according to animal model studies (1-3) and case
reports (4—10) that showed the continuation of root development with thickening of
root walls and apical closure. Disinfection of the root canal system is considered to be
one of the very important procedures of this type of treatment. Several authors have
used a triple antibiotic mixture (2, 4, 7). This triple antibiotic mixture consists of
ciprofloxacin, metronidazole, and minocycline. However, the disadvantages of this
mixture are not well-known. Among the components of the mixture, minocycline, a
derivative of tetracycline, can induce tooth discoloration after long-term oral use (7-
10).

Another material that can cause darkening of the tooth is the MTA. The Mineral
trioxide aggregate (MTA) has been shown to prevent dye and bacterial leakage and has
a high level of biocompatibility (11, 12). Therefore, is currently widely used for cervical
sealing in cases of pulp revascularization (4, 7, 8). One of the potential drawbacks of
using gray MTA for vital pulp therapy in anterior teeth is the subsequent development
of crown discoloration (13). For this reason, white MTA (WMTA) was developed.
Although it has been shown to be comparable to gray MTA as a pulp capping agent
(14), reports show discoloration of WMTA in vitro and that WMTA discolors primary
teeth in vivo after pulpotomy (15, 16).

The intracoronal bleaching has been the treatment of choice for tooth
discoloration by tetracycline derivatives and MTA (17). The first description of the
walking bleach technique with a mixture of sodium perborate and distilled water was
mentioned in a congress report by Marsh and published by Salvas (18). In this
procedure, the mixture was left in the pulp cavity for a few days, and the access cavity
was sealed with provisional cement. The mixture of sodium perborate and water was
reconsidered by Spasser (19) and modified by Nutting and Poe (20), who advocated
the use of 30% hydrogen peroxide instead of water to improve the bleaching

effectiveness of the mixture. A mixture of sodium perborate and water or hydrogen
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peroxide continues to be used today and has been described many times as a

successful technique for intracoronal bleaching (21-24).

CASE REPORT

The patient, an 8-year-old boy, was referred to the Dental Trauma Service of
the Piracicaba Dental School, State University of Campinas, Piracicaba, S3do Paulo,
Brazil, after falling off a bicycle 6 days before. A clinical examination revealed enamel-
dentin-pulp fracture in the maxillary right central incisor (11) associated with extrusive
luxation that could be diagnosed because of slight clinical a history of gingival bleeding.
The other maxillary central incisor (21) suffered enamel-dentin fracture associated
with extrusive luxation (Fig.1). On the first visit, clinical and radiographic examinations,
removal of semi-rigid containment and restoration with composite resin (2250 Filtek;
3M ESPE, Sumaré, Sao Paulo, Brazil) were made (Fig. 2). After 3 months of clinical
follow-up and radiographic, both teeth showed a response negative sensitivity and
positive to the vertical percussion test. The teeth was diagnosed with pulp necrosis and

it was decided to perform endodontic treatment through the pulp revascularization.

Figure 1. Photograph of maxillary central incisors during the first visit.

Figure 2. Photograph after removal of containment and restoration with composite resin.
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To begin endodontic intervention, the access cavity was prepared in the
element 11. Copious canal irrigation with 3% sodium hypochlorite was performed.
Ciprofloxacin (Cycin; lldong Pharmaceutical Co, Ansan, Korea), metronidazole (Flasinyl;
CJ Cheilledang, Hwaseong, Korea), and minocycline (Minocin; SK Chemicals, Osan,
Korea) were ground into a powder and mixed with distilled water to a creamy
consistency. The tooth was sealed with Coltosol (Coltene Whaledent, Mahwah, NJ) and
composite resin (Z250 Filtek; 3M ESPE, Sumaré, Sdo Paulo, Brazil). The dressing was
left in the root canal for 21 days. During the second visit, stimulate bleeding for clot
formation. Next, mineral trioxide aggregate (MTA; Angelus, Londrina, Parana, Brazil)
with condensers (Konne, Belo Horizonte, Brazil) was used to seal the cervical third of
the root canal, and Coltosol and composite resin (Filtek) were used for coronal sealing
of the tooth. In the tooth 21 the same protocol was followed, but the intracanal
medication was used in the proportion of 1:1 of calcium hydroxide (Biodinamica,
Ibipora, Brazil) and 2% chlorhexidine gel in a creamy consistency (Endogel,
Itapetininga, Brazil) was inserted into the cervical and middle thirds of the root canal
with a lentulo spiral (Dentsply Maillefer). Postoperatively control one month was

noted tooth discoloration (Fig. 3).

Figure 3. Photograph of the postoperatively control one month was noted tooth discoloration

Walking bleaching was planned to improve the esthetic problem. Before
preparation of the access cavity, rubber dam was applied to protect the adjacent
structures. The access cavity was performed to remove the remnants of restorative

materials, without removing the MTA. A hand file was used to measure the clinical
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crown. A new cervical seal with a Coltosol (Coltene Whaledent, Mahwah, NJ) was
made to avoid the contact of root portion with the bleaching agent. Conditioning of
the dentin surface of the access cavity with 37% phosphoric acid (Attaque Gel,
Biodinamica, Brazil) is suggested to remove the smear layer and to open the dentinal
tubules, and it was performed for 15 seconds (Fig. 4). The bleaching agent used was
sodium perborate (Whiteness Perborato, FGM, Joinville, Santa Catarina, Brazil) mixed
with distilled water, and it was set in place and changed twice with a 7-day interval for
3 weeks (Fig. 5). Sealing with composite resin (Filtek) was carried out between

sessions.

Figure 4. Photograph of the conditioning of the dentin surface of the access cavity with 37%

phosphoric acid.

Figure 5. Photograph inserting the bleaching agent sodium perborate.

In each session of bleaching, the shade evaluation was performed with the use
of subjective and objective evaluation methods. The subjective analysis was assessed
visually by two examiners using a value-ordered shade guide (Vitapan Classical Shade

Guide — VITA, Germany) . The objective shade evaluation was performed with a digital
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spectrophotometer (Vita Easyshade, Vita Zahnfabrik) right after the subjective
evaluation. For this procedure, an impression of the maxillary arch was taken and,
from it, it was confectioned a matrix of acetate (Fig. 6) with a window created on its
labial surface, in the cervical third of teeth 11 and 21, to guide the positioning of the
spectrophotometer in all evaluations (Fig. 7). The shades and values of AE and AL were
recorded and described in Table 1. In according to shade evaluation, it could be
observed the evolution of the bleaching treatment, as in subjective evaluation, in
which the first analysis revealed a darker color and the last analysis revealed a lightest
color of scale; as in objective evaluation, in which is possible to visualize the
progressive increasing of AE and AL that indicate an evidence of teeth with lighter

color (Figs 8 e 9).

Figure 6. Photograph of the matrix of acetate.

Figure 7. Photograph do positioning of the spectrophotometer VITA EASYSHADE.
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Figuras 8 e 9. Photograph that indicate an evidence of teeth with lighter color.

Table 1: Summarize of subjective and objective shade evaluation.

Inicial Sess3o 1 Sessdo 2/Final
Subjective | Objective | AE AL | Subjetcive | Objective | AE AL | Subjetcive | Objective | AE AL
11 C3 B4 68.4 | 66.1 C1 B2 724|714 B1 Al 74.6 | 73.7
21 C1 A3 69.8 | 68.3 B2 A2 70.2 | 69.2 B1 Al 736 | 73
DISCUSSION

These results showed that the internal bleaching may be an effective
alternative for the aesthetic problem of tooth discoloration caused by the use of triple
antibiotic paste and the MTA inserted until the cervical third of root canal. However,
more studies are needed about the prevention of tooth discoloration caused by pulp
revascularization treatment.

Reducing the application time of the pastes with minocycline might prevent
tooth discoloration(17). Experimental studies of triple antibiotic therapy reported that
24- to 48-hour application is sufficient for effective disinfection of infected root dentin
(9, 17). However, it is not likely that this short application period is enough to prevent
the discoloration on the basis of the results of the present study, wherein discoloration
began to appear 24 hours after application (17).

Sato et al, 1996 (25) suggested that minocycline should be used only for limited
periods and it is important to find substitutes for minocycline in the triple antibiotic
paste due to the risk of tooth discoloration. They reported that cefaclor and

fosfomycin are possible alternatives for minocycline in terms of their antibiotic
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effectiveness. Further clinical studies should be carried out to demonstrate the efficacy
of these medications in the root canal.

Soares et al 2013 (26) suggested replacing the triple antibiotic paste by calcium
hydroxide and chlorhexidine gel paste 2%. In this study, calcium hydroxide intracanal
medication with 2% chlorhexidine gel was used in the cervical and middle thirds of the
root canal for 21 days, which did not promote coronal discoloration, thereby
preventing esthetic disharmony. The antimicrobial potential of calcium hydroxide and
the distance action of the vehicle chlorhexidine, particularly in dentinal tubules, are
well known (29-31).

Another issue is whether discoloration caused by minocycline has the same
prognosis after bleaching as trauma- or necrosis-induced discoloration. There are few
rigorous scientifically based studies aboout the prognosis of tooth whitening, despite
the many clinical reports. Brown (27) suggested that the discoloration caused by root
canal medication has a dubious prognosis. Kim et al em 2010 (17) reported in their
case report that the cervical shade was unsatisfactory, despite 3 consecutive walking
bleach treatments. In this report the discoloration caused by minocycline had a poor
prognosis because the cervical barrier probably was extended to the cervical third of
coronary portion of tooth. Due to this, minocycline should be limited to the root canal
because of the potential risk of tooth discoloration, despite the biologic success.
Suitable techniques for preventing contact with the coronal dentin can be investigated
and suggested for the safe use of minocycline.

There have been cited several recommendations on how to overcome the
discoloration caused by MTA. Belobrov and Parashos (28) reported on a case in which
the tooth was bleached by using sodium perborate mixed with saline to resolve
discoloration that occurred 17 months after MTA pulp capping. Akbari et al (29)
observed that applying a dentin bonding agent before MTA could prevent tooth
discoloration. Although the incidence of tooth discoloration induced by MTA is
frequent, there have been few published reports addressing this issue.

MTA satisfies many biological requisites for use as a vital pulp therapeutic
material (12, 13). However, tooth discoloration after MTA application is one of its main

shortcomings, and this may be an esthetic concern when used on the anterior teeth.
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Several hypotheses have been proposed for the cause of MTA tooth discoloration (28,
29); however, no report has clearly determined the mechanism.

The solution to prevent the tooth discoloration may be include MTA only the
until the middle third of the root canal. But because of its difficulty in handling, it can
be thought of as replacing the MTA cervical sealing by another material such as
obturator paste based on zinc oxide, 2% chlorhexidine gel and calcium hydroxide
proposed by Soares AJ in 2007 (33). Besides they not cause tooth discoloration, this
folder has properties such as ease of handling and insertion and low cost.

For colour determination, the Vita Easyshade Compact Device was chosen
because of its high data stability and excellent repeatability (30). The tooth color was
recorded at baseline by using a spectrophotometer (VITA Easyshade Advance; Vita
Zahnfabrik, Bad Sackingen, Germany). The measurements were performed by
positioning the spectrophotometer at the cervical area of the teeth, marked by an
acetate matrix. The general analysis of tooth color (AE) and the the AL were analyzed
(Table 1). The value of AL is considered the most important parameter to evaluate
dental bleaching. The lightness represented by AL is perceptible to the human eye,
indicating the color change of the tooth between light and dark, which is a feature of
great clinical relevance. Considering the human eye, changes in lightness are more
easily detected than other color parameters (Aa and Ab) which represent saturation,
present on the CIE Lab system (31, 32). According to the results obtained in this
research, the parameter AE and AL showed a significant variance between the
bleaching sessions presenter progressive higher valus and demonstrating the efficacy

of the treatment.

CONCLUSION

Thus, it can be concluded that the tooth discoloration arising from the use of triple
antibiotic paste in cases of pulp revascularization can often leading to an esthetic
effect of these patients, however, the conventional internal bleaching can be an safety

and effective alternative for these cases.
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6. CONSIDERAGOES FINAIS

O escurecimento dentdario proveniente do uso da pasta tripla antibidtica nos
casos de revascularizacdo pulpar pode ser frequente levando a um comprometimento
estético destes pacientes, no entanto o clareamento interno convencional pode ser

uma alternativa para estes casos.
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