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1. RESUMO

Dentes com necrose pulpar e rizogénese incompleta tém sido tratados mais recentemente
por meio da revascularizagao pulpar. Trata-se de uma alternativa de tratamento promissora
que promove tanto o fechamento apical quanto o término do desenvolvimento radicular.
Pode ser definida como a diferenciagéo de células progenitoras da por¢ao apical de dentes
jovens que passam a colonizar o canal radicular e depositar tecido mineralizado em suas
paredes com o0 objetivo de fortalecé-las. Até 0 momento varios relatos de caso com diversos
protocolos tém sido descritos, entretanto pouco se sabe sobre o sucesso por meio da
instrumentacao mecénica e do uso de medicacdes a base de hidroxido de calcio nos casos
com indicagdo de revascularizagdo pulpar. Com isso, o objetivo do presente trabalho &
descrever um caso clinico de revascularizacao pulpar realizado com uma nova proposta de
descontaminacdo do canal radicular. Uma paciente de 9 anos foi acometida por uma
luxagdo intrusiva no incisivo central esquerdo, levando a necrose do referido dente. Este se
apresentava com rizogénese incompleta e paredes radiculares delgadas, o que levou a
decisdo por um tratamento por meio de revascularizagdo pulpar. Este envolveu a
descontaminacao mecanica dos tercos cervical e médio com brocas Gates-glidden e limas
manuais sob presenca de clorexidina gel 2% e irrigagdo com solugéo fisiolégica. O dente foi
mantido com medicacao intranacal a base de hidroxido de calcio e veiculo clorexidina gel
2% por 21 dias. Na segunda sessdo, sangramento foi induzido e o dente foi selado
cervicalmente com MTA, e coronalmente com coltosol e resina composta. Os controles
periédicos revelaram deposicao progressiva de material mineralizado nas paredes internas
radiculares e em dois anos de acompanhamento ainda se observa auséncia de sinais e
sintomas de qualquer patologia. Dessa forma, pode-se concluir que essa nova proposta de
descontaminacao parece também ser eficaz no tratamento de dentes com apice aberto e
necrose pulpar. Além disso, mais estudos sdo necessérios na tentativa de se padronizar o
melhor protocolo para essas condicoes.

Palavras-chave: revascularizagdo pulpar; rizogénese incompleta; clorexidina; hidroxido

célcio.



2. ABSTRACT

Immature teeth with necrotic pulp tissue have been recently treated with pulp
revascularization. It is a promising alternative treatment to promote apical closure and root
end development. It is suggested that progenitors cells from apical portion of immature teeth
may colonize root canal, and deposit mineralized tissue at its internal walls, with the aim of
strengthen them. To date, several case reports with a variety of protocols have been
described, however little is known about the success of using mechanical instrumentation
associated with calcium hydroxide dressing in the cases of pulp revascularization. With this,
the aim of the present work is to describe a case report of pulp revascularization performed
with a new proposal of root canal decontamination. A 9-year-old patient suffered an intrusive
luxation at left central incisor, which underwent pulp necrosis. This tooth presented open
apex and thin root walls, which lead to the decision for a treatment with pulp
revascularization. The therapy involved mechanical decontamination of cervical and medium
thirds with gates-glidden burs and manual files under the presence of 2% chlorexidine gel
and irrigation with sodium solution. The tooth was kept with a dressing composed of calcium
hydroxide and 2% gel chlorexidine vehicle for 21 days. At second session, bleeding was
induced and the tooth was sealed at cervical third with MTA, and coronally with coltosol and
composite resin. Periodical controls revealed progressive deposition of mineralized material
at internal root walls and during two years proservation it still may be observed absence of
any pathological signals and symptoms. Therefore, it may be concluded that this new
proposal of decontamination also shows efficacy at the treatment of immature teeth with
necrotic pulp. Additionally, more studies are necessary in the attempt of standardize a

protocol for these conditions.

Key-words: pulp revascularization; immature teeth; chlorexidine; calcium hydroxide.



3. INTRODUCAO GERAL

O tratamento endoddntico de dentes com rizogénese incompleta traz um desafio
para os profissionais considerando que a necrose do tecido pulpar cessa o desenvolvimento
radicular. Nestas situagbes, a terapia endodoéntica convencional por meio de
descontaminacdo mecanica das paredes dentinarias e obturacao precisam ser adequadas
uma vez que uma instrumentacdo muito vigorosa pode fragilizar ainda mais as paredes
dentinarias com pequena espessura €, a obturagdo convencional pode levar a um
extravasamento excessivo de material obturador.

A literatura tradicional tem descrito o tratamento por meio de apicificacao para essa
condi¢do, podendo ser realizada de duas formas, uma por meio da colocagédo em sesséo
Unica de um anteparo (“plug”) de MTA na porcao apical, permitindo a obturacdo posterior
com gutta-percha e a outra mais amplamente empregada que se refere a apicificagdo com
trocas periddicas de medicagao intracanal. Este ultimo envolve a permanéncia por um longo
tempo de medicagéo a base de hidroxido de célcio para induzir o fechamento apical (Rafter,
2005). Entretanto, a apicificacdo induzida por hidroxido de calcio apresenta algumas
limitagdes como o tempo requerido para a formagao de barreira apical, que varia de 6 a 24
meses; sendo a barreira de consisténcia porosa e nao continua, e, além disso, ndo induz o
término da formacao radicular, mas apenas o fechamento apical (Shah et al., 2008).
Adicionalmente, relata-se que a permanéncia por longos periodos com a medicagdo pode
fragilizar a raiz devido as suas propriedade higroscépicas e proteoliticas (Andreasen et al.,
2002).

Recentemente, evidéncias tém indicado que a revascularizagdo pulpar parece ser
uma alternativa mais promissora para esses dentes, pois se refere a um procedimento que
reestabelece a vitalidade de dentes n&o vitais permitindo o reparo e regeneracéo de tecidos
(Shah et al., 2008). A l6gica da revascularizacao se baseia no fato de que se uma matriz
tecidual estéril estiver presente onde células possam crescer, a vitalidade pulpar pode ser

restabelecida (Shah et al., 2008), sendo dessa forma definida como a invaginacdo de



células indiferenciadas da regido apical de dentes de pacientes jovens com apice aberto
(Garcia-Godoy e Murray, 2011). Traz vantagens quando comparada a apicificacao, pois
requer menor tempo clinico, pode ser concluida em uma ou duas sessdes apds o controle
da infecgdo, o custo beneficio € favoravel uma vez que ndo sao necessarias muitas visitas,
nem materiais adicionais, e por ultimo, a maior vantagem refere-se ao estimulo ao término
da formacédo radicular com espessamento e consequentemente o fortalecimento das
paredes radiculares (Shah et al., 2008; Bansal e Bansal, 2011).

Seus primeiros estudos remetem a 1961, quando Nygaard-Ostby avaliaram o papel
do coagulo sanguineo na terapia endodontica, em estudo histolégico de caes (Nygaard-
Ostby, 1961). Observaram que apds desinfeccdo do canal radicular, a presenga de
sangramento ou coagulo sanguineo pareceu ser essencial para a formacdo de tecido
conjuntivo fibroso em um canal vazio. Mais tarde, 0 mesmo autor referiu-se pela primeira
vez a regeneragao pulpar, entretanto na época nao obtiveram sucesso devido a limitagdes
pela falta de tecnologia, instrumentos e materiais. (Nygaard-Ostby e Hjortdal, 1971). De
forma semelhante, estudos sobre ampliagdo foraminal em caes revelaram que dentes com
apice fechado, submetidos a instrumentacdo e alargamento apical, e posteriormente
obturados 3 mm aquém do comprimento do dente, mostraram invaginagdo de tecido
conjuntivo para dentro do canal radicular e a formagdo 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. 1990a,b, Ritter et al. 2004) tem mostrado evidéncia
radiogréfica e histologica de sucesso na revascularizagdo de dentes com rizogénese
incompleta e livres de contaminagdo. A partir dessa possibilidade, tem-se discutido uma
terapia de revascularizagao pulpar de dentes com necrose e rizogénese incompleta. Nessas
situagdes, a revascularizacao 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 contaminagao

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 irrigacao copiosa associada ou nao a colocacao de pasta
antibiética. E por ultimo, a formacao de um coagulo associado ao tecido pulpar necrosado
funcionando como um arcabouco (“scaffold”) para o crescimento do novo tecido (Bansal e
Bansal, 2011).

Apesar do respeito a esses fatores demonstrar ocorréncia de revascularizacao, ainda
nao se definiu a origem e 0 mecanismo pelo qual esse processo acontece. Ha na literatura
algumas sugestdes com relagdo ao mecanismo de acao da revascularizacdo. Sugere-se
que células pulpares vitais possam sobreviver na porcao apical da raiz as quais podem
proliferar sobre a matriz formada dentro do canal radicular e se diferenciar em odontoblastos
sob estimulo das células dos restos epiteliais de Mallassez (Banchs e Trope, 2004). A
segunda possibilidade sugere que células mesenquimais indiferenciadas podem ser
abundantes em dentes com rizogénese incompleta, as quais podem se aderir as paredes
radiculares internas e se diferenciar em odontoblastos que secretariam dentina nesta regiao
(Gronthos et al., 2002). Outra possibilidade poderia ser atribuida a presenca de células
mesenquimais indiferenciadas no ligamento periodontal, as quais podem proliferar na
porcdo apical e se diferenciar em cementoblastos e depositar tecido mineralizado nas
paredes dentinarias (Lieberman e Trowbridge, 1983). O quarto possivel mecanismo poderia
ser atribuido as células mesenquimais indiferenciadas da papila apical ou do osso medular,
as quais quando estimuladas com um instrumento além da extensao do canal radicular por
possuirem alta capacidade proliferativa, podem formar tecido mineralizado dentro do canal
(Gronthos et al., 2000).

Considerando a importancia da eliminagdo 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 realizagcdo do tratamento em duas sessdes com descontaminacédo passiva do
canal radicular com hipoclorito de so6dio na primeira sessao seguida pela colocacdo da pasta

antibidtica que permanece no canal radicular no periodo entre sessbes. Essa pasta foi



descrita por Hoshino et al. (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, apresenta desvantagens como o0 escurecimento corondrio possivelmente
decorrente da presenga de minociclina. Dessa forma, algumas varia¢gdes da pasta tripla
antibiética original tém sido sugeridas por meio ou da nao utilizagcdo desse antibi6tico ou
substituindo-o por cefaclor ou fosfomicina (Kim et al., 2010; Trope, 2010). 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 quelacao formando um
complexo insoluvel, que incorporada a matriz dentaria causa o descoloramento (Tanase et
al., 1998). Portanto, a minociclina s6 escure a matriz dentaria se entrar em contato com a
dentina coronaria. Com relacao 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 paténcia. Em concordancia, Kim et al. (2010) compararam
a efetividade da utilizacao de sistema adesivo previamente a insercao de pastas contendo
cada um dos antibi6ticos 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 alteracao de cor, mas nao a preveniu, e a reducao do tempo de aplicacao
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
aplicacao desta pasta por 24 a 48 horas é suficiente para uma desinfecao efetiva da dentina
radicular infectada (Hoshino et al., 1996; Sato et al., 1996). Entretanto, ainda nao se sabe se
a diminuicao do periodo de aplicacao é suficiente para prevenir o descoloramento uma vez
que de acordo com Kim et al. (2010) ja nas primeiras 24 horas apd6s a aplicacao, o
escurecimento ja pode ser notado. Além do escurecimento corondrio, pensa-se no

desenvolvimento de resisténcia bacteriana considerando a utilizagdo de pasta contendo



antibiodticos, porém até o momento nenhum estudo conclusivo avaliou essa possibilidade.
Sabe-se apenas que a combinacdo de antibidticos e o seu uso local podem diminuir o
desenvolvimento de amostras bacterianas resistentes (Mohammadi & Abbott, 2009). Na
tentativa de se contornar essa desvantagem, medicacgdes intracanais a base de hidroxido de
calcio também tem demonstrado efetividade em relatos de caso recentes (Ilwaya et al., 2011;
Cehreli et al. 2011). Essas medicagdes podem constituir alternativa promissora a pasta
antibiética considerando suas propriedades antimicrobianas, biocompatibilidade,
disponibilidade na rotina de atendimento endodbntico e pouca possiblidade de
escurecimento coronario. Além da variacao ao protocolo referente a medicacao, diferentes
irrigantes podem igualmente contribuir para a descontaminagdo passiva desses canais.
Nesse contexto, tem sido testada a clorexidina 2%, considerando sua agao residual
(substantividade), suas propriedades antimicrobianas e a baixa toxicidade (Greenstein et al.
1986, Jeansonne & White 1994; Shin et al., 2009; Reynolds et al., 2009). Diante das
limitacbes ainda presentes na maioria dos protocolos de revascularizacao pulpar relatados,

mais estudos sdo necessarios com substancias quimicas alternativas.

4. OBJETIVO GERAL
O objetivo desse trabalho € apresentar um artigo de relato de caso com uma nova
proposta de revascularizagcdo pulpar, por meio de descontaminacdo mecéanica leve e

medicacao intracanal.
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PULP REVASCULARIZATION: NEW PROPOSAL TO ROOT CANAL

DECONTAMINATION
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ABSTRACT

Introduction: Pulp revascularization may be considered a promising alternative for necrotic
immature teeth. Most of the studies employed decontamination without mechanical
instrumentation associated with an antibiotic paste. Recently some researchers used calcium
hydroxide medication and achieved clinical and radiographic success in some case reports.
To date, no report evaluated calcium hydroxide associated with 2% chlorexidine gel for
revascularization therapy. The aim of this case report was to describe a new proposal of pulp
revascularization with mechanical decontamination and intracanal medication composed by
calcium hydroxide and 2% chlorexidine gel. Methods: A 9-year-old patient suffered an
intrusion associated with a pulp exposure due to an enamel-dentin fracture at her maxillary
central left incisive. After the diagnosis, revascularization therapy was planned with gentle
manual instrumentation of cervical and medium thirds of the root. With this, the tooth was
kept with intracanal medication composed by calcium hydroxide and 2% chlorexidine gel
which remained for 21 days. At the second session, blood clot was stimulated till the cervical
third of the root canal which was sealed with MTA, and coronary the tooth was sealed with
temporary filling material and composite resin. Results: During the follow-up period, the root
canal space showed progressive decrease of width, with deposition of mineralized tissue at
root canal walls. Conclusion: This new proposal for revascularization therapy may be used

for the treatment of necrotic immature root canals.

Key-words: immature teeth; pulp revascularization; chlorexidine

INTRODUCTION

Studies have shown that pulp revascularization may be a promising alternative to the

treatment of immature teeth, according to animal model studies (1-6) and case reports (7-11)



which demonstrate respectively, histologic repair and remission of clinical and radiographic
signals and symptoms in this kind of teeth. This modality of therapy promotes invagination of
stem cells from the apical region of young patients with open apex (12). It brings advantages
when compared to apexification, because it has been suggested that promotes stimulation of
root development with mineralized tissue deposition at root walls, besides the apical closure
(13,14).

Literature reports that revascularization is more predictable in immature teeth with
pulp necrosis followed by trauma (14), in open apex with diameters broader than 1,25 mm
(12), when the contamination is eliminated without mechanical instrumentation but with
chemical substances irrigation such as sodium hypoclorite and EDTA (12,15,16) in
association or not with an antibiotic paste dressing (8) and finally, in the presence of a
scaffold where the invaginated cells could be growning (17). Histological studies in animals
tried to identify the cell type that gets into the open apex and starts to settle root canal. These
articles observed the presence of cementoblasts-like cells, associated with a continuous
layer of cementum which seems to be connected to external cementum, as well as
periodontal ligament-like cells and some bone tissue (5,6). It has been suggested that the
presence of odontoblasts adhered to canal wall are more related to the surviving of these
cells and not to the development of a new tissue (5). Moreover, to date no study showed
pulp tissue or dentin formation at the root walls after revascularization therapy.

A variety of decontamination protocols of root canals have been employed at several
case reports (9,11,18,19), mainly through passive decontamination with irrigants (10,15,20)
in an attempt of maintaining viability of the cells which could differentiate and stimulate root
ending development, in association with a intracanal dressing. The most investigated
intracanal dressing till this moment refers to a paste containing three antibiotics
(metronidazole, minocycline and ciprofloxacin) which demonstrated antimicrobial ability
against the main endodontic pathogens (3) and root ending development in case reports (18-
21).  However, this paste may present some disadvantages such as development of

bacterial resistance, allergic reactions, and one of its components (minocycline) may produce



crown discoloration (10). Regarding these facts, it is known that endodontic therapy makes
use of intracanal dressing composed by calcium hydroxide known to be effective against
mainly endodontic microorganisms (22,23), which would facilitate its application in clinical
routine. Recently, some case reports demonstrated satisfactory results with use of calcium
hydroxide medications with aqueous vehicles (11,24,25). Meantime, to date no study showed
remission of symptomatology and root development through the use of endodontic
instruments in the root canals in association with intracanal dressing composed by calcium
hydroxide and 2% chlorexidine gel. Thus, this paper aims to report a clinical case treated

with a new proposal of root decontamination to pulp revascularization therapy.

CASE REPORT

A 9-year-old female patient was referred to Dental trauma service of Piracicaba
Dental School — State University of Campinas/Brazil had suffered a bicycle fall one day ago.
Clinical examination revealed enamel-dentin-pulp fracture at left maxillary central incisor
associated with an intrusion luxation, and the another maxillary central incisor underwent a
subluxation. There was no mobility, neither root fracture nor bone fractures at the teeth. At
radiographic examination, incomplete root formation of the affected teeth was observed, and
periodontal ligament space was apparently intact (Figure 1A). At this first visit, left incisor
was sealed with calcium hydroxide on the pulp exposure, temporary restored with glass
ionomer cement (SSWhite Dental Materials™, Rio de Janeiro, Brazil) and no endodontic
procedure was performed, considering the recent occurrence of trauma and questionable
pulp tests. After 3 weeks, sensitivity cold test (Endo-Frost, Roeko™, Langenau, Germany)
and electric pulp test (Pulp Tester™, Analytic Technology, Redmond, USA) were performed,
being observed negative response for left central incisor and positive response to right
central incisor. In addition, only the left central incisor showed positive sensibility to

percussion test and none of them with tenderness. Right central incisor prognosis was



favorable, and so, it was decided to follow-up the case. On the other hand, considering the
pulp exposure and severity of intrusion luxation suffered by left central incisor, it was decided
to perform endodontic treatment. In this case, root formation was incomplete, and it required
a treatment that could promote its development. After complete explanation of the treatment
procedure, risks and benefits, an informed consent was obtained from the patient’s legal
guardians, and the treatment of choice was a new proposal of pulp revascularization in two
sessions. After rubber dam isolation, an access cavity was prepared by using a diamond bur
(KG Sorensen™, Barueri, Brazil) and a high-speed handpiece with copious sterile
physiologic solution. Pulp and necrotic tissue of the medium and cervical thirds were
removed with Gates Glidden drills sizes #5, 4, 3 and 2 (Dentsply Maillefer™, Tulsa, OK), and
manual endodontic K-files size # 55, 50 and 45 (Dentsply Maillefer™, Tulsa, OK), under the
presence of 2% chlorexidine gel (Endogel, Itapetininga, Brazil) and irrigated with sterile
physiologic solution. No treatment was performed at apical third for the preservation of
unindifferented cells that could be present. After this cleaning, calcium hydroxide dressing
medication (Biodinamica™, Ibipora, Brazil) with 2% chlorexidine gel (Endogel, ltapetininga,
Brazil) was inserted at root canal with lentulo bur (Dentsply Maillefer™, Tulsa, OK). Tooth
was sealed with coltosol (Coltene/Whaledent™, New Jersey, USA) and composite resin
(Filtek 3M Espe™, Sumaré, Brazil) and the medication remained in the root canal for 21
days, when the second session of pulp revascularization therapy was performed. Intracanal
dressing was removed with manual k-files (Maillefer/Dentsply™, Balaigues, Swiss) under
physiological solution irrigation. Root canal space was properly dried and the bleeding for the
clot formation was stimulated with manual k-files (Maillefer/Dentsply™, Balaigues, Swiss).
Soon after, MTA (Angelus™, Londrina, Brazil) was condensed to the cervical third with
condensators (Konne™, Belo Horizonte, Brazil), and the tooth was sealed with coltosol
(Coltene/Whaledent™, New Jersey, USA) and composite resin (Filtek 3M Espe™, Sumaré,
Brazil) (Figure 1B). In all the follow-up visits (1, 3, 6, 9, 12, 15 and 24 mouths), the patient
showed no signals and symptoms and the radiographic examinations demonstrated good

conditions of periodontal tissues, with continuity of root formation and apical closure (Figures



1C-F). Cold sensibility test, percussion and palpation tests were performed in all visits and

the left central incisor always responded negatively.

DISCUSSION

In this case report, the patient suffered an intrusive luxation that may be considered
one of the most uncommon and severe injuries, corresponding to 0,9-1,3% of the traumatic
lesions (26). lts severity could be attributed to the rupture of periodontal fibers, of
neurovascular bundle, and of alveolar bone (27). With this, pulp necrosis refers to the most
frequent post-traumatic complication in this type of trauma, corresponding to 73,3% of the
sequels (28). Combined to intrusion luxation, there was enamel-dentin fracture with pulp
exposure which also contributed to the pulp tissue contamination.

Considering necrosis diagnosis, the anatomic condition with open apex and thin
radicular walls, it was decided for pulp revascularization, since several case reports in the
literature showed satisfactory clinical and radiographic results with this therapy, including in
intrusion luxation situations (9,18,21). The classic protocol of revascularization in most of the
studies employs passive decontamination with sodium hypochlorite without any mechanical
instrumentation for the prevention of cell destruction, mainly those responsible for
mineralized tissue deposition at internal root walls (7,9,20). On the contrary of most of the
researches, the present case report employed mechanical instrumentation of cervical and
medium thirds of root radicular with manual k-files to remove pulp tissue and facilitate the
insertion of intracanal medication and of the sealing material, which did not interfere in the
revascularization process. In addition to irrigation, literature reports the use of intracanal
dressing materials mainly those composed by the antibiotics metronidazole, ciprofloxacin
and minocycline to contribute with the decontamination (10,18,20,21), which have been
demonstrated antimicrobial action against endodontic pathogens, besides satisfactory results

with root development in pulp revascularization (3,8). Meantime, this paste may promote



some side effects such as coronary discoloration, bacterial resistance and allergic reactions
(18). In the present study, it was employed calcium hydroxide intracanal medication with 2%
chlorexidine gel in the cervical and medium thirds of the root canal for 21 days, which did not
promote coronary discoloration preventing esthetic disharmony. It is known about
antimicrobial potential of calcium hydroxide and the distance action of the vehicle
chlorexidine mainly in dentinal tubules (29-32). Nevertheless, some authors have related
harmful action of calcium hydroxide in pulp revascularization (8). It has been suggested that
because of its high pH, it will necrose tissue immediately in contact with it, destroying tissues
with the potential to differentiate into new pulp (8). On the other hand, some recent case
reports showed favorable results with its use (11,24,25). In the present report, it was
observed increased thickness of root wall and apical closure with the use of this medication,
which is already employed in endodontic routine, not presenting cytotoxic effects, which
would facilitate clinical applicability of this therapy.

During all the follow-up period, apical closure and radicular increasing thickness could
be noted from 9-month control being quite remarkable at the subsequent controls, which also
was found by previous reports (8,15,24,33). This period of time is quite similar to that
required for apexification, which only promotes apical barrier formation, without increasing
the dentinal walls thickness (13,34,35). Similarly to another reports, longer periods of control
showed partial canal obliteration, finding also observed in this report (7,10,11,24). At the
follow-up period, tooth showed no positive response to sensitivity and vitality test, probably
because the tissue invaginated into the canal space was not innervated or more likely due to
the presence of MTA sealing and because root canal space was partially obliterated. Most of
the studies have suggested the development of a periodontal-like tissue, with differentiated
potential cells (36) however, more researches characterizing the developed tissue are
necessary, to understand the mechanism of it and to the clinical application of this promising
therapy. Besides it, comparative studies with different proposals of pulp revascularization,

and more clinical controlled researches would contribute for the best form of actuation of this



therapy, as well as case reports with longer follow-up periods would elucidate some

questions related to the prognosis of these teeth treated with regenerative therapy.

CONCLUSION

This report of pulp revascularization in traumatized tooth enabled to notice that
mechanical instrumentation of cervical and medium thirds of root canal in association with
intracanal dressing composed of calcium hydroxide and 2% chlorexidine gel may present
satisfactory results at root decontamination and may favor root development in necrotic

immature teeth.
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FIGURE

Figure 1. (A) Initial radiograph showing open apex of left central incisor. (B) Pulp
revascularization sealed with MTA, coltosol and composite resin. (C) 3-month follow-up. (D)

9-month follow-up. (E) 12-month follow-up. (F) 24-month follow-up.



6. CONSIDERACOES FINAIS

A revascularizagao pulpar pode ser uma alternativa promissora no tratamento de
dentes necroticos com rizogénese incompleta, por meio de espessamento das paredes
radiculares e fechamento apical. A descontaminagdo mecéanica sob presenga de substancia
quimica auxiliar clorexidina gel 2%, associada a medicacao intracanal composta por
hidroxido de calcio e clorexidina gel 2% pareceram eficazes no favorecimento da
revascularizacdo. Mais estudos sao necessarios para se conhecer o prognéstico a longo
prazo de dentes tratados por meio dessa terapia além de serem importantes na

padronizagédo do melhor protocolo para essas condi¢des.
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