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“Nao confunda derrotas com fracasso nem vitdrias
com sucesso. Na vida de um campedo sempre
havera algumas derrotas, assim como na vida de
um perdedor sempre havera vitorias. A diferenca é
que, enquanto os campedes crescem nas derrotas,

os perdedores se acomodam nas vitdrias™.

Roberto Shinyashiki



RESUMO

O objetivo deste ensaio clinico controlado randomizado multicéntrico (Porto Alegre e
Brasilia) foi avaliar a efetividade de uma abordagem alternativa em lesdes de carie profundas
ap6s dois anos de acompanhamento. O tratamento consistiu na remoc¢ao parcial de dentina
cariada e restaura¢do em unica sessdo (RPDC). Participaram do estudo individuos a partir de
nove anos de idade, com molares permanentes com lesdes de carie profundas, auséncia de
alteracdo periapical (exame radiografico), sensibilidade pulpar positiva (teste térmico),
auséncia de dor espontanea e sensibilidade a percussdo negativa. Os individuos foram
randomicamente atribuidos ao grupo teste - RPDC, ou grupo controle - tratamento expectante
(TE). O TE consistiu na remog¢ao parcial de dentina cariada, capeamento pulpar indireto com
cimento de hidréxido de calcio, restauragdo provisoria, reabertura da cavidade apos 60 dias,
remocao da dentina cariada remanescente e restauracdo. Todas as cavidades foram forradas
com cimento de iondmero de vidro e restauradas com resina composta ou amalgama. Foram
executados 293 tratamentos, 146 RPDC e 147 TE. Nao houve diferenca entre os grupos em
relacdo as varidveis basais (género, idade e renda familiar). No segundo ano de
acompanhamento, foram realizadas 113 avaliagcdes. Os resultados foram obtidos a partir de
parametros indicadores de vitalidade pulpar: sensibilidade pulpar (teste térmico) e auséncia de
lesdo periapical (exame radiografico). A taxa de sucesso ap6s dois anos foi de 87% e 73% na
RPDC e no TE, respectivamente (p<0,05). Motivos de insucesso: RPDC - 2 hiperemias, 3
pulpites e 2 necroses; TE - 12 pulpites, 3 necroses, 1 tratamento endoddntico e 1 extragao.
Nao houve associagdo significativa entre as variaveis analisadas (género, idade, tratamento,
material restaurador e nimero de superficies restauradas) e o desfecho clinico. Os resultados
sugerem que RPDC ¢ o tratamento de eleicdo para lesdes de carie profundas quando
comparada ao TE. CNPq (403420/04-0) FAPERGS (04/1531-8), apoio financeiro da DFL,
Ivoclar/Vivadent e SDI.

Palavras-chaves: Lesoes profundas, lesdes de carie profundas, remogdo parcial de dentina

cariada, capeamento pulpar indireto, tratamento expectante.



ABSTRACT

The aim of this multicenter randomized controlled clinical trial was to evaluate the
effectiveness of an alternative approach for deep caries lesions in Brazil (Porto Alegre and
Brasilia) after 2-year of follow-up. The treatment consisted of partial caries removal followed
by restoration in a single session (PCR). Inclusion criteria: patients who were > nine years old
presenting permanent molars with primary deep lesion reaching inner half of dentine, absence
of periapical alterations (radiographic exam), pulpal sensibility (cold test), absence of
spontaneous pain and negative percussion test. The subjects were randomly assigned to test
group - PCR, or control group - stepwise excavation (SE). SE consisted of partial removal of
carious dentine, indirect pulp capping with calcium hydroxide cement, temporary filling,
cavity re-opening after 60 days, removal of the remaining soft carious dentine and filling. All
cavities were lined with glass ionomer cement and restored with resin composite or amalgam.
Two hundred and ninety three treatments were performed, 146 PCR and 147 SE. There were
no differences between the groups regarding baseline characteristics (gender, age and family
income). The outcome was defined as pulp sensibility to cold test and absence of periapical
alterations, assuming those parameters are indicators of pulp vitality. After two years 113
teeth were evaluated showing a success rate of showing 87% and 73% in PCR and SE,
respectively (p<0.05). Reasons for failures: PCR - 2 hyperemias, 3 pulpitis and 2 necrosis; SE
- 12 pulpitis, 3 necrosis, 1 endodontic treatment and 1 extraction. None variable (gender, age,
treatment, restorative material and number of restored surfaces) was significantly associated
with the outcome. The results suggest that PCR seems to be the preferred treatment for deep
caries lesions when compared with SE. Grants: CNPq (403420/04-0) FAPERGS (04/1531-8),
financial support from Ivoclar/Vivadent, DFL and SDI.

Key words: Deep caries, deep caries lesions, partial caries removal, indirect pulp capping,

stepwise excavation.
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ANTECEDENTES E JUSTIFICATIVA

A doenca céarie ¢ a maior responsavel pela perda dentaria em todas as idades
(BAELUM et al., 1997). Apesar do aperfeicoamento dos métodos ¢ critérios de diagnostico
bem como da disponibilidade de recursos para o controle da atividade cariogénica, lesdes
cariosas em estagios avancados de progressdo ainda estdo presentes na pratica clinica. O
tratamento dessas lesdes visa possibilitar o controle mecanico do biofilme e restabelecer
funcao e estética ao dente através da restauracao das estruturas perdidas (KIDD, 2004).

O tratamento restaurador tradicional tem como etapa fundamental a remog¢ao completa
de dentina cariada baseada no critério clinico de dureza. Essa técnica objetiva a paralisacao do
processo carioso pela eliminacdo das bactérias vidveis durante o preparo cavitario. Entretanto,
¢ sabido que o critério de dureza clinica ndo assegura a auséncia de microrganismos
(MACGREGOR; MARSLAND; BATTY, 1956; WHITEHEAD; MACGREGOR;
MARSLAND, 1960; SHOVELTON, 1968), e que esses sdo rotineiramente selados sob
restauracoes.

O manejo tradicional da dentina cariada em lesdes de carie profundas pode resultar em
exposicao pulpar, exigindo medidas de tratamento mais invasivas como capeamento pulpar
direto, pulpotomia ou pulpectomia, o que torna o progndstico menos previsivel (BARTHEL et
al., 2000). A remogao de dentina cariada em duas etapas, também chamada de tratamento
expectante, tem sido sugerida para minimizar a ocorréncia de exposicao pulpar e, por
conseguinte, destas possiveis complicagdes. Este tratamento consiste na remocdo total da
dentina cariada localizada nas paredes circundantes da cavidade e na remocao superficial da
dentina cariada presente na parede pulpar seguida do selamento temporario da cavidade. Apds
um periodo de 45 dias a nove meses, sdo realizadas a escavagdo do tecido cariado
remanescente e a restauragdo. Durante o periodo de selamento temporario, ¢ esperado que
ocorram reacdes fisiologicas do complexo dentino-pulpar representadas pela esclerose
dentinaria e deposicdo de dentina tercidria, proporcionando prote¢do a polpa durante a
reinterven¢do (KING; CRAWFORD; LINDAHL, 1965; MASSLER, 1978). Estudo realizado
em denticdo decidua observou maior freqiiéncia de exposi¢ao pulpar durante a escavacao de
dentina cariada em Unica etapa comparada a sua execugdo através do tratamento expectante
(MAGNUSSON; SUNDELL, 1977). Em dentes permanentes jovens, foi registrado um indice
de 40% de exposicao pulpar quando realizado o tratamento tradicional e de 17,5% durante a

remogao de dentina cariada em duas etapas (LEKSELL et al.,1996).
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Apesar destes resultados favordveis ao tratamento expectante, a necessidade de
reintervencdo na cavidade pode ser considerada uma desvantagem, pois aumenta o custo
necessario para conclusdo do tratamento e gera risco de exposicao pulpar durante a remocao
do material provisorio ou durante a escavagdo final da dentina cariada. Estudo realizado na
Universidade Federal do Rio Grande do Sul, no qual o sucesso do tratamento expectante
executado por alunos de graduacao foi avaliado, indicou a baixa freqiiéncia de retorno do
paciente, a fratura da restauracdo provisoria e o conseqiiente agravamento do quadro clinico
como precursores do insucesso deste tratamento e da possivel perda dentaria (PAROLO,
2003).

O selamento da dentina cariada como parte do protocolo de execugdo do tratamento
expectante levou ao desenvolvimento de diversos estudos clinicos, de microdureza,
radiograficos e microbiologicos, a fim de avaliar as possiveis alteragdes na lesdo cariosa
selada sob a restauracdo. Os resultados clinicos indicaram modificagdo na coloragdo e
consisténcia da dentina cariada remanescente, que se tornou similar a de lesdes inativas de
acordo com os critérios de coloracao e dureza (BJORNDAL; LARSEN; THYLSTRUP, 1997;
BJORNDAL; THYLSTRUP, 1998; PINTO et al., 2006; MALTZ et al., 2002). Essas
alteracdes foram confirmadas através de andlises laboratoriais de microdureza em dentes
deciduos esfoliados (MARCHI et al., 2008; FRANZON et al., 2009). Em estudo radiografico
foi observado o aumento da radiopacidade na zona radiolucida abaixo da restauracao,
sugerindo aumento do conteido mineral na dentina cariada (MALTZ et al., 2002; ALVES et
al., 2009). As analises microbiologicas indicaram a redugdo na quantidade de bactérias
vidveis na dentina cariada ap6s o seu selamento, possivelmente resultante da falta de
disponibilidade de nutrientes (BJORNDAL; LARSEN; THYLSTRUP, 1997; BJORNDAL,;
LARSEN, 2000; MALTZ et al., 2002; PINTO et al., 2006; WAMBIER et al., 2007;
ORHAN; OZCELIK; ORHAN, 2008). BJORNDAL e LARSEN (2000) observaram
alteragdes microbioldgicas qualitativas, em que a microbiota tornou-se menos complexa apos
seu isolamento do meio ambiente bucal. Um estudo longitudinal acompanhou por 10 anos
pacientes submetidos ao selamento de lesdes cariosas restritas a metade externa da dentina,
observando uma taxa de sucesso de 86% (MERTZ-FAIRHURST et al., 1998). Esse resultado
demonstra que os sinais e sintomas de paralisagdo do processo carioso, ja observados poucos
meses apds o selamento da dentina cariada, sdo mantidos ao longo do tempo.

Recentemente, tem sido questionada na literatura a necessidade de reintervengdo para
escavacao final da dentina cariada selada em lesdes de carie profundas (KIDD, 2004;

RICKETTS et al., 2008). Existem poucos estudos que avaliam a realizacdo de remogdo
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parcial de dentina cariada e restauragdo definitiva em Unica sessdo. Na denticdo decidua, a
execucao dessa técnica ¢ denominada capeamento pulpar indireto (KING; CRAWFORD;
LINDAHL, 1965) e sua indicag@o tem sido justificada pelo fato de que o dente deciduo tem
restrito periodo de permanéncia na cavidade bucal (RIBEIRO et al., 1999; FALSTER et al.,
2002; PINTO et al., 2006; FRANZON et al., 2007, CASAGRANDE et al., 2008).

Uma série de publicagdes (MALTZ et al., 2002; 2007, OLIVEIRA et al., 2006;
ALVES, 2009) analisou a remocao parcial de dentina cariada em lesdes de carie profundas na
denticdo permanente. Mediante a analise clinica e radiografica, foi registrada uma taxa de
sucesso de 63% apods 10 anos de acompanhamento dos pacientes, demonstrando a manutengao
da sensibilidade pulpar na maioria dos casos tratados (ALVES, 2009).

Apesar de todas estas evidéncias demonstrando a paralisacdo do processo carioso apds
o selamento da dentina cariada em dentes deciduos e permanentes, em lesdes cariosas
superficiais e profundas, com variados periodos de selamento e acompanhamento dos
pacientes, e utilizando diferentes metodologias para avaliagdo das alteragdes na dentina
selada, ndo estdo disponiveis na literatura ensaios clinicos randomizados controlados que
avaliem a efetividade da remocao parcial de dentina cariada como uma etapa definitiva do
tratamento restaurador. E esperada, através da execugdo dessa técnica, a eliminagdo das
possiveis complicacdes originadas pela escavagdo dentinaria em duas etapas e um desfecho

clinico de manuten¢do da sensibilidade pulpar.
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INTRODUCTION

The conventional treatment of deep caries lesions involves complete removal of
carious dentine followed by tooth restoration. In this technique, there is a potential risk
of iatrogenic pulp exposure making the course of the treatment less predictable.
Alternative approaches have been proposed to preserve pulp sensibility, such as indirect
pulp capping (1) and stepwise excavation (2). This latter method consists in the removal
of decayed tissue in two sessions. At the first appointment a layer of soft and humid
dentine is left over the cavity floor and the tooth is temporarily filled. After variable
time intervals, the residual carious dentine is removed before the placement of the
definitive restoration. The aim of caries excavation in two steps is to allow the
occurrence of physiological reactions in the pulp-dentine complex represented by
dentine sclerosis and tertiary dentine formation (1, 3), ensuring protection to pulp tissue
on the re-entry. Some studies had presented favorable results for this treatment (4, 5).
However, disadvantages related to the need of reopening for further excavation have
been described, as the risk of pulp exposure while re-entering the cavity, the failure of
the temporary filling leading to caries progression, the default of the patient at the
second appointment and additional costs and discomfort to the patient.

Recently, the real need to re-enter the cavity has been questioned in the literature
(6, 7), taking into account the evidences of caries arrestment after its isolation from the
oral environment. Several studies have shown clinical, microhardness, radiographic and
microbiological modifications at the carious dentine after its sealing: (a) clinical signs
of darkening and hardening (5, 8, 9), which was confirmed by microhardness

measurements (10, 11); (b) radiographic increase of the mineral content (9, 12, 13, 14)
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and (c) substantial reduction of bacterial contamination due to the lack of nutrition (8-
10). On a long-term basis, a 10-year follow-up study showed the control of caries
process by sealants placed on caries lesions restricted to the outer half of dentine,
recording a success rate of 86% (15). Based on the all the evidences described above, it
has been suggested that the partial caries removal technique and the placement of the
definitive restoration can be done at a single appointment, eliminating the possible
complications of the stepwise excavation (6, 7).

A series of publication derived from a single-arm clinical trial showed favorable
results of the partial caries removal in deep lesions (9, 13, 14, 16). After 10 years of
monitoring, the success rate was 63% (16). Despite the importance of this study due to
its long-term follow-up period and low drop-out rate, the lack of a control group
impedes the assessment of the effectiveness of this treatment, turning essential the
development of randomized controlled clinical trials.

The aim of the present study was to assess longitudinally patients with deep caries
lesions submitted to partial caries removal after a period of 2-year, regarding tooth

sensibility.

MATERIAL AND METHODS

This multicenter randomized controlled clinical trial (registration number at
www.clinicaltrials.gov NCT00887952) was conducted with patients submitted to a
conservative approach to treat deep caries lesions in the permanent dentition. Clinical
procedures were carried out in the Federal University of Rio Grande do Sul, Faculty of

Sciences Health of the University of Brasilia and Public Health Services. This study
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was approved by the Ethics Committees of Federal University of Rio Grande do Sul and
University of Brasilia. All patients were included in a preventive/therapeutic program.
They or their legal guardians signed a free informed consent.

The initial sample consisted of 293 permanent posterior teeth with deep caries
lesion from 234 patients (9 - 53 years of age). The inclusion criteria were: radiographic
image of caries lesion in the inner half of dentine, positive response to the cold test with
-20° refrigerated gas (Aerojet, Rio de Janeiro, RJ, Brazil), negative sensitivity to
percussion test, no history of spontaneous pain, radiographic absence of a periapical
lesion and absence of cuspal loss.

The patients were randomly assigned by raffle to: (1) test group - partial caries
removal and restoration in one session (PCR) and (2) control group - stepwise
excavation (SE). The raffle was performed by an assistant during the clinical procedure.
Each of the groups was divided according to the filling material, determined at weekly

basis, alternating between amalgam and resin composite.

Clinical procedures

The patients were submitted to the following procedures: anesthesia and rubber
dam isolation of the area to be treated; access to the affected area using rotator
instruments, if necessary; complete caries removal from the surrounding cavity walls
according to hardness criteria (rotator instruments and/or hand excavator); removal of
the necrotic disorganized dentine from the cavity floor (hand excavator); washing of the
cavity with distilled water; drying with sterile filter paper; group randomization. The
tooth of the PCR received: partial filling of the cavity with glass ionomer cement (Vitro

Fil, DFL, Rio de Janeiro, RJ, Brazil); restoration using amalgam (SDI, Bayswater WA,
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Australia) or resin composite (Ivoclar Vivadent, Sdo Paulo, SP, Brazil). The tooth of the
SE received: indirect pulp capping with calcium hydroxide cement (Dycal,
Caulk/Dentsply, Rio de Janeiro, RJ, Brazil) and temporary filling with a modified zinc
oxide-eugenol cement (IRM, Caulk/Dentsply, Rio de Janeiro, RJ, Brazil); cavity
reopening after 60 days, followed by removal of the remaining decayed dentine and

filling according to the same procedures described to PCR.

Clinic and radiographic evaluation

The treatment was evaluated after one and two years using the clinical and
radiographic criteria. Pulp sensitivity was assessed by cold test and patients were asked
about the occurrence of pain or sensitivity during percussion, assuming those
parameters as indicators of pulp sensibility. Periapical radiographs were taken to
analyze the integrity of the periapical region. All evaluations were performed by a

trained examiner.

Statistical data processing

Qui-square test and Mann-Whitney test were used to compare PCR and SE
according to baseline characteristics.

Survival analyses were performed to estimate therapy success rate at different
time points (1-year and 2-year follow-up). The time to failure was displayed through
Kaplan-Meier survival curves. Log-rank test was used to compare the experimental

groups.
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Logistic regression analysis was used to investigate possible associations
between dichotomous outcome variable (success vs. failure) and independent variables:
treatment, number of restored surfaces, age and gender.

Qui-square test or Mann-Whitney test were used to compare patients followed-
up after two years and patients lost to recall.

A p-value less lower 0.05 was considered statistically significant.

Statistical analyses were conducted using the Statistical Package for Social

Science (SPSS) software, version 13.0, for Windows.

RESULTS

There were 293 treatments performed, 146 PCR and 147 SE.

There were no differences between the groups regarding baseline characteristics:
age, gender and family income (Table 1).

During the performance of the SE three cases of pulp exposure were observed.
These cases were treated with direct pulp capping.

The number of evaluated teeth after 1 and 2 years follow-ups is shown in table 2.

A total of 24 therapeutic failures were observed, 7 in the PCR and 17 in the SE.
Reasons for failure in the PCR were pulpitis (n=3), necrosis (n=2), hyperemia (n=2). In
SE, failures occurred due to pulpitis (n=12), necrosis (n=3), extraction (n=1) and
endodontics treatment (n=1). There is no information regarding the reason for the
extraction and endodontic treatment in the SE.

After 2 years of follow-up, therapy survival rates of PCR and SE was 87% and

74%, respectively (p<0.05) (Figure 1).
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At the logistic regression analysis, there was no significant association between
the variables age, gender, family income, restorative material, number of restored
surfaces and treatment included in the model, and the outcomes (Table 3).

The cumulative drop-out rate was 51%. There were no differences between the
evaluated patients and those lost to recall regarding family income, gender, restorative
material and number of restored surface. However, differences were found regarding

age and treatment (Table 4).

DISCUSSION

In the present study, two treatments were performed: partial caries removal and
stepwise excavation. After the clinical procedures, annual assessments have been
carried out in order to monitor patients regarding pulp sensitivity.

Current evidences in the literature have shown the control of caries progression
by means of the sealing of carious dentine. The indirect pulp capping is usually the
treatment indicated to of deep caries lesions in primary dentition, in which a thin layer
of carious dentine is left over the pulp to avoid pulp exposure. This technique has been
studied at a long-term basis. The study with the longest time of patients monitoring
showed a success rate of 88% after five years (17). In permanent dentition, there are
only two longitudinal studies on the sealing of carious dentine as a definitive therapy.
Mertz-Fairhurst et. al. (15) performed the sealing of shallow caries lesions and showed a
success rate of 86% after 10 years. In deep caries lesions, Alves (16) showed a success

rate of 63% at the same time interval.
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Although studies present favorable results to partial caries removal both in
primary and permanent dentition, there is no randomized controlled clinical trial
evaluating this approach. The great advantage of the present study is the inclusion of a
control group to evaluate the efficiency of the partial caries removal in deep caries
lesions in permanent teeth. Stepwise excavation was chosen as the control group due to
the high success rate found in several studies. Long-term study showed a success rate of
92% following 3.5-4.5 years of monitoring (18). In our study, however, after 2 years of
follow-up, a success rate of 73% was reached. The occurrence of pulp exposure during
final excavation and no return of the patient to the re-enter were the most common
complications recorded in this period. In this study, three cases of pulp exposure were
recorded during the removal of the residual carious dentine, showing that although
stepwise excavation decrease the risk of pulp exposure, this complication may occur.
Complete caries removal, on the other hand, presents a high rate of pulp exposure (4),
being direct pulp capping is the eligible treatment in order to preserve tooth sensitivity.
However, despite this ultimate goal, long-term studies have shown unfavorable results
regarding the maintenance of pulp vitality when direct pulp capping was performed to
carious exposed pulp. In a 3-year study, only 33.3% of these cases remained vital (19).
In a retrospective study, the pulp capped teeth showed a success rate of 55.5% after five
years and 13% after 10 years of follow-up (20). These findings suggest that the stepwise
excavation technique is more successful on a long-term basis than capping an exposed
pulp.

In the present study, the stepwise excavation group recorded a high number of
patients that no return to conclude the treatment in the second appointment, highlighting

the difficulty of using this approach in the clinical practice. It is well known that the
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failure of the temporary restoration may lead to caries progression and endodontic
complications after a certain period of time. The dependence of patients’ return to
conclude the stepwise excavation, coupled with the lack of evidence of the need of
cavity reopening for final excavation suggest that the treatment in a single appointment
may be preferable.

Longitudinal clinical studies require patient collaboration to attending follow-up
sessions. Out the 293 patients treated, 171 were monitored after one year and 113 after
two years. In order to assess the possible inclusion of a bias, patients who attended the
2-year follow-up were compared with those lost to recall. The two variables which were
significantly different from one another were age and treatment at the two years recall.
Regarding age, the monitoring of patients older than those lost to recall does not seem
to compromise our results. Considering that it is suggested that younger pulps react
better against an injury than older ones, the inclusion of the younger lost patients could,
at most, improve our results. Regarding treatment, the higher drop-out rate observed in
the stepwise excavation, which presented worse success rate, emphasizes its inferiority.
It could be expected that the more patients in this group are evaluated, the greater the
failure rate is.

Based on the present findings, it is possible to conclude that the partial caries
removal and restoration in a single session is a more successful therapy than stepwise
excavation after two years. This result suggests that it is unnecessary to completely

remove carious dentine prior to a restoration in order to maintain pulp sensibility.



22

ACKNOWLEDGEMENTS

We thank the support of National Coordination of Post-graduate Education
(CAPES), Brazilian Ministry of Science and Technology through its agency National
Council of Research (CNPq - Process number: 40.3420/04-0), Research Support Fund
of Rio Grande do Sul (FAPERGS - Process number: 04/1531-8) and the support of the
industries DFL (Rio de Janeiro, Brazil), Ivoclair/Vivadent (Sao Paulo, Brazil) and SDI

(Bayswater WA, Australia).



23

REFERENCES

1. King JB, Crawford JJ, Lindahl RL. Indirect pulp capping: a bacteriologic study of
deep carious dentin in human teeth. Oral Surg Oral Med Oral Pathol 1965; 20:663-671.
2. Magnusson BO, Sundell SO. Stepwise excavation of deep carious lesions in primary
molars. J Int Assoc Dent Child 1977; 8:36-40.

3. Massler M. Treatment of profound caries to prevent pulpal damage. J Pedod 1978;
2:99-105.

4. Leksell E, Ridell K, Cvek ME, Megjare 1. Pulp exposure after stepwise versus direct
complete excavation of deep carious lesions in young posterior permanent teeth. Endod
Dent Traumatol 1996; 12:192-6.

5. Bjorndal L, Thylstrup A. A practice-based study on stepwise excavation of deep
carious lesions in permanent teeth: a 1-year follow-up study. Community Dent Oral
Epidemiol 1998; 26:122-8.

6. Kidd EAM. How ‘clean’ must a cavity be before restoration? Caries Res 2004;
38:305-313.

7. Ricketts D, Kidd EA, Innes NPT, Clarkson JE. Complete or ultraconservative
removal of decayed tissue in unfilled teeth. The Cochrane Library 2008, issue 4.
Oxford: Update Software.

8. Bjorndal L, Larsen T, Thylstrup A. A clinical and microbiological study of deep
carious lesions during stepwise excavation using long treatment intervals. Caries Res

1997; 31:411-17.



24

9. Maltz M, Oliveira EF, Fontanella V, Bianchi R. A clinical, microbiologic, and
radiographic study of deep lesions after incomplete caries removal. Quintessence Int
2002; 33:151-59.

10. Marchi JJ, Froner AM, Aratjo FB, Alves HLR, Bergmann CP. Analysis of primary
tooth dentin after indirect pulp capping. J Dent Child 2008; 75:160-165.

11. Franzon R, Pitoni CM, Gomes M, Bergmann CP, Araujo FB. Dentine rehardening
after indirect pulp treatment in primary teeth. J Dent Child 2009; in press.

12. Maltz M, Oliveira EF, Fontanella V, Carminatti G. Deep caries lesions after
incomplete dentine caries removal: 40-month follow-up study. Caries Res 2007;
41:493-6.

13. Oliveira EF, Carminatti G, Fontanella V, Maltz M. The monitoring of deep caries
lesions after incomplete caries removal: results after 14-18 months. Clin Oral Invest
2006; 10:134-139.

14. Alves LS, Fontanella V, Damo AC, Oliveira EF, Maltz M. Qualitative and
quantitative radiographic assessment of sealed carious dentine: a 10-year prospective
study. Oral Surg Oral Med Oral Pathol Oral Radiol and Endodont 2010. In press.

15. Mertz-Fairhurst EJ, Curtis Jr JW, Ergle JW, Rueggeberg FA, Adair SM.
Ultraconservative and cariostatic sealed restorations: Results at year 10. J] Am Dent
Assoc 1998; 129:55-66.

16. Alves, LS. Avaliagdo longitudinal do selamento de dentina cariada em lesdes
profundas de carie. [Dissertation] Porto Alegre: Faculdade de Odontologia,
Universidade Federal do Rio Grande do Sul; 2009.

17. Casagrande L, Falster CA, Hipolito V, Goés MF, Straffon LH, Nor JE, Aratjo FB.

Effect of adhesive restorations over incomplete dentin caries removal: 5-year follow-up



25

study in primary teeth. J Dent Child 2009; 76:74-79.

18. Bjorndal L. A long-term follow-up study on stepwise excavation of deep carious
lesions in permanent teeth. Caries Res 1999; 33:314. Abstr. 98.

19. Al-Hiyasat AS, Barrieshi-Nusair KM, Al-Omari MA. The radiographic outcomes of
direct pulp-capping procedures performed by dental students: a retrospective study. J
Am Dent Assoc 2006; 137:1699-1705.

20. Barthel CR, Rosenkranz B, Leuenberg A, Roulet JF. Pulp capping of carious
exposure: treatment outcome after 5 and 10 years: A retrospective study. J Endod 2000;

26:525-8.



26

TABLES

TABLE 1. Subjects baseline characteristics according to the treatments.

GROUP/ N  AGE(YEARS) MALE FEMALE FAMILY INCOME (R$)
VARIABLE MEAN=+SD 1R$ =2,90 US$
MEDIAN (QUARTILES 75 AND
25)
SE 147 16.6£7.5 56 91 600.00 (800.00-380.00)
PCR 146 16.3+7.2 49 97 600.00 (960.00-380.00)

There were no differences between the groups at baseline (p>0.05).

TABLE 2. Number of evaluated teeth and outcomes.

PCR TE
TIME /
RATINGS TOTAL
SUCCESS  INSUCESS  SUCCESS  INSUCESS
| YEAR 94 ! 60 16 171

2 YEARS 62 6 44 1 113




TABLE 3. Differences between the

baseline characteristics.

27

experimental groups according to the subjects

VARIABLE p*
GENDER 0.265
AGE 0.813
TREATMENT 0.254
RESTORATIVE MATERIAL 0.223
NUMBER OF RESTORED SURFACES 0.124

TABLE 4. Differences between the

experimental group and the non-respondents

according to the subjects baseline characteristics.

VARIABLE p*
GENDER 0.638
AGE 0.029
FAMILY INCOME 0.146
TREATMENT 0.015
RESTORATIVE MATERIAL 0.245
NUMBER OF RESTORED SURFACES 0.068
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CONSIDERACOES FINAIS

Baseado no resultado do presente estudo podemos concluir que a remocao parcial de
dentina cariada em unica sessdo apresenta melhor prognostico que o tratamento expectante.
Os resultados sugerem que ¢ desnecessaria a remog¢ao completa de dentina cariada antes da

colocacdo da restauracdo para a manutencdo da sensibilidade pulpar.
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