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ABSTRACT

An alternative approach in the management of deep caries lesions is the indirect pulp treatment, without re-entry in the cavity. It has 
been shown that the complete removal of the carious dentin became unnecessary after the total tooth sealing, because the remaining 
microorganisms of the affected dentin would stop proliferating and/or die. This case report describes the management of a deep caries lesion 
of an 11-year-old girl with great coronary destruction in the left mandibular permanent first molar. Infected dentinal walls were excavated with 
manual instruments and the remainder affected dentin was filled with ionomer glass cement and composite resin. After 36 months of follow-
up, no clinical and radiographic signs and symptoms of pulp damage were observed. In conclusion, the indirect pulp treatment was considered 
a good alternative for the treatment of deep caries lesions as it reduced the risk of pulp exposure by not reopening the cavity, saved the patient 
and the dentist clinical time and arrested the lesion progression with radiographic density increase and absence of any pain symptoms.

Indexing terms: Dental caries. Dental pulp capping. Longitudinal studies. Permanent dentition. 

RESUMO

Um novo conceito clínico no tratamento de lesões de cárie profunda é o tratamento pulpar indireto sem reabertura da cavidade. Tem sido 
demonstrado que a remoção completa da dentina cariada tornou-se desnecessária após selamento total do dente, pois os microorganismos 
remanescentes da dentina afetada não se proliferariam ou morreriam. Este relato de caso descreve o tratamento de lesões de cárie profunda 
de uma menina de 11 anos de idade com grande destruição coronária no primeiro molar permanente mandibular. As paredes dentinárias 
infectadas foram removidas com instrumentos manuais e a dentina afetada remanescente foi preenchida com cimento de ionômero de vidro 
e resina composta. Após 36 meses de acompanhamento, não se observou nenhum sinal e sintoma clínico e radiográfico de dano pulpar. Em 
conclusão, o tratamento pulpar indireto foi considerado uma boa alternativa para o tratamento de lesões de carie profunda, já que reduziu 
o risco de exposição pulpar, devido a não reabertura da cavidade, economizou tempo clínico para o paciente e o dentista e paralisou a 
progressão da lesão com aumento da densidade radiográfica e ausência de qualquer sintomatologia dolorosa.

Termos de indexação: Cárie dentária. Capeamento da polpa dentária. Estudos longitudinais. Dentição permanente. 

INTRODUCTION

Dental caries is recognized as an infectious-
contagious disease that results in a located minerals loss 
from affected teeth, caused by organic acids proceeding 
from dietary carbohydrate microbial fermentation. This 
chronic disease has a multifactorial aspect and depends 
on the interaction between the teeth, saliva, microbiota 
and dietary habits1. In deep caries lesion treatment, two 
methods have been suggested: Indirect pulp-capping 
procedure and Stepwise excavation (two-stage excavation

procedure). In the indirect pulp-capping procedure, the 
carious dentin is almost completely removed, leaving 
a thin layer of residual demineralized dentin and the re-
entry is not undertaken2-5. This procedure is somewhat 
invasive and the accidental pulp exposure is expected. On 
the other hand, in the stepwise excavation the carious 
dentin is partially removed, the tooth is sealed with glass-
ionomer cement and resin for about 45 - 60 days, when 
reparative or sclerotic dentin is expected to be formed. 
After that period, the cavity is reopened and the remaining 
carious dentin is completely removed so the cavity can be 
permanently restored4,6.
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However, some authors have already shown that 
the reopening, to complete remove the carious dentin, 
became unnecessary after the total tooth sealing, because 
there is a drastic reduction of bacteria after incomplete 
removal of soft dentin and cavity sealing for prolonged 
time6-8. The residual bacteria would be isolated from nutrient 
sources, would stop proliferating and consequently die. 

A new clinical concept in the management of deep 
caries lesions is the indirect pulp treatment, without re-
entry in the cavity5,9. The infected dentin is totally removed 
from the lateral walls with an excavator, remaining only a 
soft thin layer in the pulp wall10. Glass-ionomer cement or 
calcium-hydroxide can be used, but only in the pulp wall 
and after that, the cavity is totally sealed with resin. This 
technique does not require re-entry to caries complete 
removal. 

The indirect pulp treatment is limited to teeth 
that do not present signs of irreversible pathologies or 
mobility based on a complete clinical and radiographic 
examination. Thus, the aim of this study was to describe 
the management of a deep caries lesion of a permanent 
first molar using a new clinical concept known as indirect 
pulp treatment without re-entry in the cavity. 

CASE REPORT

An 11-year-old girl was brought to the Adolescent 
Dental Clinic at São Paulo University, SP, Brazil in 2004 for 
regular treatment. The anamnesis was carefully undertaken 
to obtain information about oral health care and clinical 
and radiographic exams were also performed. Her past 
medical history was found to be non-contributory and 
within normal limits.

At the clinical examination, an extent deep caries 
lesion was observed at the left mandibular permanent 
first molar (Figure 1). The initial periapical radiography 
revealed deep carious lesion with proximity to the pulp 
chamber of the left mandibular permanent first molar 
(Figure 2). The indirect pulp treatment was conducted. 
Under local anesthesia, the cavity was accessed firstly with 
diamond bur to remove the non-supported enamel and 
after that, the dentinal walls were excavated with manual 
instruments (Figure 3). The infected dentin was removed 
of the floor of the carious cavity. The remainder affected 
dentin was filled with ionomer glass cement (Vitromolar, 
DFL, Rio de Janeiro, Brazil). After 6 months, this restoration 

was partially removed, without re-entry, so composite resin 
(Z100®, 3M/ESPE, St. Paul, MN, USA) could be placed as 
a definitive restoration (Figure 4). The steps were teeth 
isolation with rubber dam; 37% phosphoric acid (3M/
ESPE, St. Paul, MN, USA) etching; water rinse, gentle air 
dry; application of two layers of Single Bond adhesive® 
(3M/ESPE St. Paul, MN, USA) and light-curing following 
the manufacturer’s instructions; application of light cured 
composite resin Z100® (3M/ESPE, St. Paul, MN, USA); light 
curing; finishing and polishing.

The patient has been attending the Adolescent 
Dental Clinic for follow-up, but we could not get in contact 
with her in the year of 2006. Nowadays, after 3 years of 
follow-up, there are signs and symptoms of pulp vitality 
such as absence of spontaneous pain, absence of heat/
cold sensitiveness, absence of abnormal dental mobility 
or abscess formation and absence of radiographic image 
suggestive of periapical lesion (Figure 5).

Figure 1. Deep caries lesion in the left mandibular permanent first molar with large 
accumulations of cariogenic biomasses.

Figure 2. The pretreatment radiograph showing deep carious lesion into the dentin 
very close to the pulp complex.
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Figure 3. Appearance of dentin of the left mandibular permanent first molar 
immediately after incomplete removal of carious dentin.

Figure 4. Clinical view of the left mandibular permanent first molar after indirect 
pulp treatment and restoration with glass-ionomer cement and composite 
resin.

Figure 5. Radiographic evaluation of the left mandibular permanent first molar 
that received indirect pulp treatment with glass-ionomer cement and 
composite resin (a) 6 months, (b) one year and (c) 3 years later. Pulp vitality 
was confirmed and regression of the carious lesion can be observed. 

DISCUSSION

The incomplete removal of carious dentin and 
the sealing of the cavity with glass-ionomer cement and 
composite resin without re-entry is a new clinical concept. 
The treatment of deep caries in only one step can be 
considered a good alternative to the patient because it 
can reduce the clinical practice time. This case report was 
able to show, in a longitudinal follow-up, that indirect pulp 
treatment in permanent teeth with caries partial removal 

and cavity sealing without re-entry can be conducted with 
success, if well indicated.

This kind of treatment has been indicated because 
it was observed absence of periapical lesion through 
radiographic examination and lack of spontaneous pain or 
sensitivity to palpation and percussion. The indirect pulp 
treatment is usually indicated to reduce an unnecessary 
risk of pulp exposure leading to a more conservative 
treatment3,9-12. 

Studies comparing partial caries removal or 
stepwise excavation with complete removal of infected 
tissue from deep carious lesions were discussed in a 2006 
Cochrane Review11. Stepwise excavation, in deep caries 
lesions, has been recommended to avoid harm to the pulp 
tissue. Clinical procedures consist in removing partially the 
carious dentine and leaving a layer of dentine over the pulp 
so that it is not mechanically exposed9.

After the arrestment of the carious process, it 
is not advocated that the infected dentine should be 
removed and a filling be placed5,10,12. The mechanism that 
causes the arrest of deep caries lesions does not seem to 
differ from that observed in non-cavitated surfaces during 
tooth eruption13-14 or after mechanical removal of biofilm 
from non-cavitated teeth15.

The present study suggests that it is not necessary 
to reopen the cavity to remove the demineralized dentine 
as the demineralized dentine, once sealed, can turn from 
active to inactive and harbors fewer microorganisms. 
During the reopening of the cavity and removal of 
remaining decayed dentine, the mechanical procedures 
may injure the pulp, increasing the risk of pulp exposure 
and submit the patient to an additional appointment10.

Regarding the sealing material, glass-ionomer 
cement (GIC) has proved to have antimicrobial effects16-18.  
Some in vivo studies have shown less cariogenic plaque 
adjacent to GIC restorations19 and other studies have 
demonstrated that enamel lesions can be easier 
remineralized as a result of fluoride release20 and 
consequently diminish the risk for recurrent caries at cavity 
enamel margins21. Kreulen et al.22 affirmed that if enamel 
as well as dentine could benefit from material constituents 
of glass-ionomer cement, the use of GIC could be a first 
step towards a new caries therapy. The caries preventive 
effect of GIC is most likely related to its fluoride release, 
otherwise it has been shown that an initially high fluoride 
release decreases after 2-3 months20.

The sealing of the cavity after incomplete carious 
dentine removal produces an increase in radiographic 
density, indicating mineral gain and apparent arrest of the 
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carious process8. In this study, this could be observed at the 
radiographic examination after 6, 12 and 36 months. The 
mineral increase suggests a reaction of the pulp - dentine 
complex that may be sclerosis, a deposition of tertiary 
dentine or both. Sclerotic dentine is less permeable than 
primary dentine23 thereby preventing toxic agents from 
microbial metabolism or materials used for sealing cavities 
from reaching the pulp. This defense reaction controls 
inflammation that results from carious process allowing 
the pulp to repair itself10. The ability of the dentine - pulp 
complex to respond to pulp injuries and materials by hard 
tissue formation has been recognized24-27. Focal deposition 
of a tertiary dentine matrix is often seen as such responses 
beneath the site of injury, which have the effect of 
increasing the distance, and permeability barrier between 
the injuries and the pulp cells23.

In the case of deep caries lesions, odontoblasts 
under the injury may die, and if suitable conditions prevail 
within the pulp, reparative dentine matrix can be secreted. 
Matrix secretion from a new generation of cells implies 
discontinuity in tubular structure with subsequent reduction 
in dentine permeability. This permeability of the dentine 
matrix secreted after injury may be very important in the 
clinical behavior of the tissues23. It has been suggested 
that for successful outcomes of any operative treatment 
performed on vital teeth a prime aim should be reduction 
of dentine permeability as occurs physiologically in dentine 
in response to injury28.

After the secretion of new dentine matrix from 
the dentine - pulp complex to respond to pulp injuries, 
the dentine features changes become dominated by a 
marked dark brownish discoloration in conjunction with 
a hardening and drying out of the retained dentine29. 
In 1962, Miller and Masster30 described similar clinical 

features to be characteristic of the inactive lesion with 
dentine involvement. The changes in dentine color and 
consistency during the treatment appear to be indicative 
of alternations occurring during caries arrest in dentine6,29.

In the present study, it seemed that the carious 
process was inactivated after incomplete caries removal 
and sealing of the cavity, evidenced through clinical and 
radiographic evaluations over a period of 36 months.

CONCLUSION

On the basis of the results from the present case 
report, the indirect pulp treatment could be considered a 
good alternative for the treatment of the deep caries lesions 
as it reduced the risk of pulp exposure by not reopening 
the cavity, saved the patient and the dentist clinical time 
and arrested the lesion progression with radiographic 
density increase and absence of any pain symptoms after 
36 months of follow-up.
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