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ABSTRACT
In recent years, a reduction has been observed in the prevalence of dental caries in the global population. However, caries is still considered a 
public health problem. Currently, total removal of decayed tissue has been questioned and replaced by less invasive therapeutic approaches, 
which offer the possibility of incomplete removal of decayed tissue in one or two clinical sessions. Other techniques aim at sealing the carious 
lesion or use prefabricated metal crowns on the cavitated tooth without removal of the decayed tissue, preventing direct contact of the 
substrates with the carious lesion. Recently, ultra-conservative treatment has gained scientific prominence, and is able to control carious lesions 
through the disorganization of dental biofilm via supervised brushing. Each therapeutic approach has its advantages and limitations, and it is 
the responsibility of dental professionals to plan their patients’ treatments according to their individual needs, allowing for better functional, 
aesthetic and psychological conditions for patients by preserving primary teeth until their physiological exfoliation.

Indexing terms: Dental caries. Dentin. Tooth deciduous.

RESUMO
Nos últimos anos, foi perceptível a diminuição na prevalência da cárie dentária na população mundial. Entretanto, a doença cárie continua 
sendo considerada um problema de saúde pública. Atualmente, a remoção total do tecido cariado vem sendo questionada e substituída por 
abordagens terapêuticas menos invasivas, as quais oferecem a possibilidade de remoção incompleta do tecido cariado em uma ou duas sessões 
clínicas. Outras técnicas visam o selamento da lesão cariosa ou o emprego de coroas metálicas pré-fabricadas sobre o dente cavitado sem que 
haja remoção de tecido cariado, impedindo o contato direto dos substratos com a lesão cariosa. Recentemente, o tratamento ultraconservador 
tem ganhado destaque científico, o qual tem a capacidade de conduzir o controle da lesão de cárie através da desorganização do biofilme 
dentário pela escovação supervisionada. Cada abordagem terapêutica apresenta suas vantagens e limitações, sendo responsabilidade do 
profissional planejar o tratamento do seu paciente de acordo com as suas necessidades individuais, possibilitando melhores condições 
funcionais, estéticas e psicológicas para o paciente através da manutenção dos dentes decíduos até a sua esfoliação fisiológica. 

Termos de indexação: Cárie dentária. Dentina. Dentes decíduos.
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Biological approaches to handling carious lesions 
in deciduous molars embrace several techniques, the 
most noteworthy being partial removal of decayed tissue 
with3,5 or without reopening the tooth to supplement 
excavation2,6, sealing the carious lesion7-8, sealing the 
cavitated lesion with prefabricated steel crowns, known as 
the Hall technique9-12 and, more recently, ultra-conservative 
treatment13-15. 

Even with growing incentives to use these ultra-
conservative approaches, comparative studies between 

INTRODUCTION

The conventional approach to treating carious 
lesions, in which all decayed tissue is removed1, has 
been progressively replaced by more biological and less 
invasive approaches2. Treatment of carious lesions based 
on minimally invasive techniques aims to prevent their 
progression and preserve pulp vitality3 via principles of 
prevention, remineralization and minimal intervention in 
the dental tissue4.
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lesions remaining in the cavity must be completely sealed 
in order to prevent their progression. Therefore, cavitated 
lesion therapy requires that less attention be given to the 
complete excavation of decayed tissue when compared 
to adequate cavity restoration20. The clinical criteria that 
enable the identification and removal of contaminated 
tissue do not guarantee the complete removal of infected 
dentin, with microorganisms often inadvertently remaining 
beneath the restoration, even when the decayed tissue 
is totally removed. However, the presence of these 
bacteria in the dentin is not in and of itself the factor that 
determines the progression of the carious process. For this 
reason, a carious lesion may be arrested via restoration and 
preventing communication between the lesion’s bacteria 
and the oral environment, as well as preventing substrates 
from passing through21.

Partial removal of decayed tissue with reopening of the 
cavity, gradual excavation or expectant treatment

The technique of partial removal of decayed 
tissue with reopening of the cavity, gradual excavation or 
expectant treatment advocates the removal of decayed 
tissue in two stages22 for teeth diagnosed with reversible 
pulp inflammation and with a high risk of pulp exposure 
if subjected to total removal of decayed tissue. In the first 
session, complete removal of the softened tissue from the 
walls surrounding the cavity and of the most softened and 
infected dentin on the pulp wall should be performed, with 
part of the disorganized dentin remaining at the bottom 
of the cavity23. The cavity may be filled with calcium 
hydroxide-based material, although this is not essential2, 
and sealed with temporary restorative material, remaining 
for a period of 2 to 9 months, or even 12 months, before 
being reopened for potential supplemental removal of the 
decayed tissue that remained in the cavity, followed by 
definitive restoration24. 

The aim of the first clinical session, therefore, is to 
modify the environment of the developing lesion and isolate 
cariogenic microorganisms from the oral environment. In 
the second session, after the removal of the temporary 
restorative material, assessment of the tooth’s reaction 
to the treatment must be performed via observation of 
the lesion’s clinical appearance. Dry and hardened tissue 
indicates that the carious process has stopped, and a lower 
level of bacterial colonization24. After sealing the cavity, the 
number of microorganisms may reach levels normally found 
in cavities where all decayed tissue has been removed, in 
accordance with the criteria of hardness and resistance to 
tissue removal25. 

techniques are limited, which leaves clinicians uncertain as 
to their applicability within pediatric dental care11. In light 
of the topic’s importance, current strategies for controlling 
and treating carious lesions in deciduous molars, with 
regard to procedures and their benefits and limitations, 
will be presented.

Characteristics of carious lesions

The carious process begins in the enamel, with 
demineralization caused by bacterial acids that come from 
dental biofilm. Usually, enamel lesions can be arrested 
via control of dental biofilm, dietary changes and the 
adequate use of fluoride16. However, if the carious lesion is 
not controlled, the dental-enamel junction will be affected 
and the lesion will progress towards the dentinal tubules, 
triggering progressive changes in the dentin’s hardness.

As a result of these changes, the dentin may 
be divided into two layers, which are distinct from 
the morphological, biochemical, bacteriological and 
physiological points of view17. The external layer of 
carious dentin is made up of a superficial necrotic tissue, 
characterized by the demineralization of the intertubular 
dentin, with scarce, granular crystals, few collagen fibers 
and a lack of odontoblast processes and intertubular 
dentin, whose space is filled with bacteria or loosely 
distributed crystals of various shapes. This layer of softened 
tissue, irreversibly denatured and without possibility of 
remineralization, is called infected dentin. The underlying 
layer is partially demineralized and has apatite crystals 
together with collagen fibers that, unlike the superficial 
layer, exhibit a striation that is characteristic of collagen. 
Although the intertubular dentin is demineralized, the 
odontoblast processes remain in place. It is, therefore, a 
tissue that is harder than the infected dentin and may be 
remineralized, being defined as affected dentin18.

Therapeutic approaches to cavitated carious 
lesions in deciduous molars

Traditional treatment of cavitated dentin lesions 
advocates complete removal of the decayed structure, 
i.e. the infected and affected dentin layers. During this 
procedure, however, a significant quantity of the dental 
structure is removed and the pulp tissue may be exposed2,5. 
In light of this, the complete removal of all decayed 
structures from a tooth with cavitated lesions is no longer 
seen as mandatory, and there is growing evidence to 
support incomplete removal of decayed tissue prior to the 
restoration of the cavity19. It is argued, however, that carious 
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therapeutic caries management in enamel and the external 
portion of the dentin7.

According to the modern philosophy of minimal 
intervention, it seems obvious that invasive procedures 
for treating carious lesions in enamel are not necessary. 
However, the sealing of cavitated dentinal pits and fissures 
is a procedure that warrants further investigation. 

In this context, performing preventive restoration 
represents a modified approach to sealing dentinal occlusal 
caries. In this method, preparation of the cavity is limited 
to the minimal removal of the decayed tissue, the cavity 
then being restored with composite resin or glass ionomer 
cement before sealant is applied along the edges of the 
filled cavity, covering the entire occlusal surface30. However, 
given the various difficulties in managing children’s behavior 
during conventional restorative therapy, sealing carious 
dentin lesions in deciduous teeth could be an interesting 
and less invasive option8. 

Some restorative materials used to seal carious 
lesions of the oral environment are reported to have 
cariostatic properties, guaranteeing reductions in the 
number of microorganisms and inducing structural 
alterations to the dentin, which leads to arrestment of 
the lesions. Fissure sealants, composite resins and resin-
modified glass ionomer cements have been investigated in 
this regard. Studies show that microorganisms left under 
fillings and sealants show reduced viability and density 
over time31, which permits the sealing of carious lesions to 
cause little or no change to the depth of the lesion while 
the sealant is intact32. However, if the sealing is incomplete, 
caries activity may rise33. 

The Hall Technique

In Scotland during the eighties, Norma Hall began 
using prefabricated metal crowns to seal caries in deciduous 
molars, with the procedure becoming known as the Hall 
Technique. After selecting the correct size of steel crown 
and under relative isolation using a cotton roll and saliva 
ejector, the crown is cemented to the tooth, preferably 
with glass ionomer cement, without removal of decayed 
tissue, preparation of the tooth or local anesthesia9-11. 

This technique is mainly indicated for intervention 
in deciduous molars with incipient lesions or moderate 
active caries lesions affecting two or more surfaces, with 
no signs or symptoms of pulp involvement. This technique 
improves pulp health and is a less traumatic procedure for 
treating children10. 

The retrospective study performed by Innes et al.34 

showed that the application of metal crowns via the Hall 

Partial removal of decayed tissue without reopening the 
cavity

Partial removal of decayed tissue in a single session 
consists of removing the infected dentin and preserving 
the deepest layer of affected demineralized dentin, 
thus avoiding the removal of dental tissue that could be 
remineralized, which reduces the excessive wear of dental 
tissue26. Thus, this procedure minimizes the risk of pulp 
exposure and postoperative symptoms by preserving the 
dentin affected through the carious process, the removal 
of which would harm pulp tissue2,5. 

With the minimally invasive approach, the criteria 
that limit excavation of decayed tissue are its texture and 
resistance to removal, excavation being halted when the 
dentin starts to come away in chips27. Lula et al.28 show 
that the lower the consistency of the dentin preserved after 
partial caries removal, the higher the number of S. mutans, 
but no correlation between dentin consistency and the S. 
mutans or Lactobacillus spp. count is observed after sealing 
the cavity. Moreover, the study shows that dentin that is 
clearly humid or wet harbors a larger number of cariogenic 
microorganisms compared to dry dentin. However, dry 
dentin, absence of Lactobacillus spp. and lower S. mutans 
counts were observed in all cavities assessed three to six 
months after being sealed, which indicates that the carious 
process was arrested and that preserving carious dentin on 
the cavity floor, in order to avoid pulp exposure, is viable. 
Orhan et al.25 highlight that besides the significant decline 
in the number of bacteria, a subsequent remineralization 
of residual dentin occurs, with no progression of carious 
lesions.

In light of these findings, partial removal of 
decayed tissue is recommended for treating acute and deep 
carious lesions and is performed as a single procedure in 
deciduous teeth, with the use of material for indirect pulp 
protection followed by the use of a definitive restorative 
material, without the need for further intervention6.

Sealing carious lesions

Resin-based sealants have been developed in 
order to create physical barriers on the pits and fissures of 
occlusal surfaces susceptible to carious lesions, preventing 
the accumulation of food debris and biofilm in these areas 
and, consequently, the development of carious lesions29. 
However, there is growing evidence of their effectiveness 
in controlling caries already established in posterior teeth8 
and the recommendation for the application of occlusal 
sealants seems to be changing from primary prevention to 
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to pulp exposure and, consequently, more invasive and 
complex procedures, such as direct pulp capping, pulp 
curettage and pulpotomy, which may trigger a series of 
reinterventions that could culminate in the premature 
extraction of teeth40.

Understanding the etiopathogeny of caries 
disease allows it to be identified as a condition that 
can be prevented and, even after it becomes active, it 
can be arrested in different stages of its progression. 
Despite little investigation regarding the perceptions of 
dental treatment of children, evidence suggests that the 
conventional approach, i.e. complete removal of caries 
followed by restoration, is not as well accepted as less 
invasive procedures. Currently, with the strengthening of 
the philosophy of minimal intervention and in the light 
of better understanding of the process of caries disease 
development, much has been discussed about the need 
to control the disease before intervening in carious lesions. 
Therefore, the risk of caries and its activity, as well as the 
disease’s history, must be taken into account in order 
to establish a correct diagnosis and determine the most 
adequate treatment, which could be either preventive or 
restorative41.

For asymptomatic and vital teeth, conservative 
strategies have clinical advantages over the complete 
removal of decayed tissue as, besides preserving more 
of the tooth structure, they also enable the creation of a 
favorable environment for remineralization and repair of 
the pulp tissue5. 

O’Connell42 suggests that partial removal of 
decayed tissue in deciduous teeth shows greater clinical 
success when compared to total removal, as it allows for 
the carious lesion to be arrested. Moreover, preserving 
carious dentin on the pulp wall is less aggressive to the 
pulp-dentin complex, triggering a defense mechanism via 
dentin sclerosis and the formation of tertiary dentin. Based 
on these principles, Gruythuysen’s43 study demonstrated 
that about 96% of deciduous teeth treated with partial 
removal of decayed tissue showed an absence of symptoms, 
with pulp vitality being preserved. 

Thus, for treating deep carious lesions, selective or 
gradual removal of decayed tissue, done in one and two 
clinical sessions respectively, seems to have an advantage 
over the total removal of decayed tissue44. However, since 
several studies have found residual lesions arrested using 
clinical and microbiological criteria, after adequate sealing 
of the cavity, the need for the reopening of the tooth 
has been increasingly questioned20. Selective removal 

technique demonstrated a survival rate of 73.4%. Ludwig 
et al.12 showed that this treatment had success rates of 
approximately 97% and Innes et al.9 reported a survival 
rate of 92% after a 48-month follow-up period, indicating 
long term efficiency. 

The Hall technique’s success rates are attributed 
to its durability and the isolation of the cavity from dental 
biofilm, which contributes to arresting the development of 
the lesion35. Although it is an effective treatment option, its 
poor aesthetics may be a barrier to acceptance by children, 
their parents and even dental surgeons11.

Ultra-conservative treatment

Ultra-conservative treatment is an approach used 
for asymptomatic teeth, based on controlling the main 
etiological factor of the development and progression 
of carious lesions. The technique advocates the use of 
Atraumatic Restorative Treatment (ART) for restoring small 
cavities, as a toothbrush’s bristles are not able to penetrate 
narrow cavities and adequately remove biofilm36. 

In terms of survival, atraumatic restorations 
done with glass ionomer cements perform similarly to 
conventional restorative treatments using amalgam37 and 
composite resins38. ART, however, is better accepted by 
small children and, as it can be applied in locations where 
there is no electricity or running water, its use can increase 
the prevention and restoration of carious lesions39. 

For medium-to-large cavities, ultra-conservative 
treatment advocates the removal of biofilm with a brush 
and fluoride toothpaste13-14. In some cases, the cavity is 
widened in order to facilitate the removal of biofilm14. 

The success of the technique entails the efficient 
control of biofilm, which must be removed or at least 
disorganized on a daily basis in order to arrest the carious 
lesion14. Furthermore, this treatment may be understood 
as a program to control caries disease, in which periodic 
visits to the dentist should be considered fundamental to 
monitoring caries lesion activity13.

DISCUSSION

For a long time, the concept of interrupting the 
progression of caries disease was linked to restorative 
surgical treatment. The philosophy was that all decayed 
dentin needed to be removed in order to control the carious 
process, which provided enough space for the insertion of 
a restorative material. However, this procedure often led 
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of decayed tissue in a single step seals the tooth with 
definitive restoration, precluding reopening45. Sealing the 
lesion deprives residual bacteria of dietary carbohydrates, 
with significant antibacterial effects, thus arresting the 
lesion46. On the other hand, the two-session approach 
allows the patient to be assessed more than once by the 
clinician, which contributes to the strategy of educating 
and motivating the patient with regard to adapting his/her 
risk habits.

Kabaktchieva et al.6 compared success rates 
obtained by performing indirect pulp capping over one or 
two sessions in teeth with asymptomatic pulpitis one year 
after treatment was performed on children with different 
caries risks. In both sets of procedures, calcium hydroxide 
cement was used as the pulp protection material. The 
results allowed the authors to confirm, both clinically and 
radiologically, the success of both techniques, however it 
has been suggested that in children with high risk of caries, 
the most appropriate technique is the one performed over 
two sessions, with reopening of the tooth after 60 days. 
Partial removal of decayed tissue in a single session is 
recommended for children with low-to-moderate risk. This 
recommendation is based on the possibility of postoperative 
pulp complications due to an incorrect diagnosis of the 
pulp’s condition and to the fact that in children with high 
caries risk and activity, the bacterial count is usually high, 
contributing to the development of a more aggressive oral 
environment.

In an even more conservative approach, Hesse et 
al.8 compared the effects of partial removal of decayed 
tissue followed by composite resin restoration with the 
sealing of the caries, without the removal of decayed tissue. 
In this study, only dentin lesions on the external surface 
were taken into account. Results showed that after 18 
months, the restored cavities showed significantly higher 
clinical survival rates compared to the sealed cavities. 
Although the progression of lesions was not diagnosed in 
any of the groups, the need for reintervention was greater 
for the sealed cavities, irrespective of the removal of the 
decayed tissue. The halting of the lesions in the situations 
studied was expected, since the lesions were isolated from 
the external environment, enabling adequate cleaning of 
the tooth’s surface. The authors showed evidence that 
there is a risk of removing healthy dental substrate when a 
tooth is treated via a restorative approach, since the sealing 
procedure is much less invasive.

Moreover, sealing caries lesions has the advantage 
of being a shorter procedure compared to conventional 

ones and, for this reason, may be beneficial for treating 
uncooperative children with carious deciduous molars. 
However, it is worth noting the need for follow-up 
appointments and immediate intervention in cases where 
the sealant material has proved defective.

Among the most common dental materials 
used in the pediatric dentistry clinic are composite resins 
associated with adhesive systems, compomers and glass 
ionomer cements. Since these restorative materials have 
been increasingly used on substrates different from those 
originally intended, i.e. on unhealthy tissue affected by 
the carious process, the adhesive effects of the materials 
on teeth may seem contrary to current conservative 
approaches.

In vitro studies show bond strength values 
lower than those found with healthy dentin47. However, 
carious dentin’s inherent fragility should not be a clinical 
problem if healthy dentin and enamel are present on the 
walls surrounding the cavity, providing satisfactory bond 
strength values and restoration longevity47.

Casagrande et al.48 assessed the clinical 
performance of adhesive restorations using composite 
resins and resin-modified glass ionomer cements in 
occlusal and occlusal-proximal cavities of deciduous molars 
subjected to total or partial removal of decayed tissue. The 
authors found that the type of restorative material used 
did not influence restoration longevity over the 18-month 
follow-up period. The most prevalent failure was the loss 
of the restoration’s marginal integrity, which occurred in all 
the materials tested, regardless of complete or incomplete 
caries removal, and with restorations involving one or more 
surfaces.

As regards which restorative material is best in each 
situation, it is known that composite resin restorations tend 
to show higher failure rates when a patient remains with 
active carious lesions. This is probably due to the fact that 
the patient presents with the etiological factors of the caries 
disease, such as a high rate of visible biofilm, uncontrolled 
diet and restricted access to fluoride49. However, there is 
evidence that composite resin restorations in deciduous 
molars have a clinical follow-up time compatible with 
the exfoliation period, which is enough for them to be 
recommended as a therapeutic restorative option for 
treating carious lesions in deciduous teeth. This is justified 
by the fact that patients with active carious lesions are kept 
under treatment and should return for disease control or 
preventive maintenance. Therefore, restorative failures can 
be identified and repaired in time, as studies on permanent 
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teeth show that the survival of adhesive restorations is 
similar whether or not they undergo repair50. 

Given the limitations of these restorative materials, 
Ludwig et al.12 compared the clinical success of metal crowns 
associated with the complete removal of decayed tissue, in 
accordance with the conventional technique that advocates 
anesthesia and tooth preparation, with the Hall technique, 
in which no tooth preparation is performed. The results 
showed that 65 of the 67 (97%) teeth rehabilitated with 
steel crowns via the Hall technique (average observation 
time of 15 months, range 4-37) and 110 of the 117 (94%) 
crowns cemented after traditional handling of the decayed 
tissue (average observation time of 53 months, range 
4-119) were successful. A study on the longevity of class II 
restorations showed average annual failure rates of 7.6% 
for amalgam, 13.9% for glass ionomer cement, 4.2% 
for resin-modified glass ionomer cement and 5.9% for 
composite resin restorations. Although the methodological 
procedures were different in the two studies, limiting the 
comparison of the results obtained, success rates appear to 
be higher when steel crowns are used in deciduous molars 
with several carious surfaces.

Innes et al.9 compared the clinical performance 
of the Hall technique with conventional restorations 
and concluded that using steel crowns to rehabilitate 
deciduous molars was significantly more effective in the 
long term. After a 48-month follow-up period, among 
the patients who were treated with the Hall technique, 
only three showed failures, in contrast with conventional 
restoration, which showed 15 failures after a 31-month 
follow-up period. The authors add that metal crowns 
enable effective and durable sealing and, in the context 
in which the study was carried out, can easily be obtained 
by dental surgeons who perform only basic care, showing 
that achieving the same sealing quality in cavities involving 
multiple surfaces, with restorative materials and in the 
same clinical environment, may be problematic. In Brazil, 
however, acquiring metal crowns in order to perform this 
technique is difficult due to the lack of manufacturers of 
dental products who include them in their production 
lines. Thus, due to the need to import the product, the 

cost of the technique is high compared to that in the more 
developed countries.

More recently, and using an approach more 
focused on the reality of developing countries, Mijan 
et al.14 conducted a study to assess the survival rates of 
deciduous molars in children, treated with three different 
procedures: conventional restorative treatment using 
amalgam, atraumatic restorative treatment using high-
viscosity glass ionomer and ultra-conservative treatment 
after a follow-up period of 3.5 years. The results show no 
difference in the cumulative survival rates of the deciduous 
molars treated by the three procedures, indicating that 
keeping the cavities of asymptomatic deciduous molars 
free from biofilm is another treatment option alongside 
conventional and atraumatic restorations, guiding the 
cavitated teeth towards asymptomatic exfoliation15. The 
advantages of the ultra-conservative approach include 
low pain and anxiety levels experienced during clinical 
intervention and the opportunity to increase access to oral 
health in underserved areas, at reduced cost14.

CLOSING REMARKS

	There are currently several therapeutic approaches 
to controlling carious lesions in deciduous teeth, which 
should be used according to each patient’s conditions and 
needs. The use of less invasive procedures has advantages 
related to the preservation of pulp vitality and dental tissue 
as well as preserving the deciduous tooth in the dental 
arch prior to exfoliation. Moreover, these procedures 
aid in the treatment of uncooperative children, reducing 
appointment time and aiding in children’s behavior with 
regard to dental care. 

Contributors

CRB ALENCAR took part in writing the article. 
OL SILVA was responsible for bibliographical research 
and took part in writing the article. FL MENDONÇA and 
FJP ANDRADE took part in writing the article and were 
responsible for revising the manuscript.

REFERENCES

1.	 Kandiah T, Johnson J, Fayle SA. British Society of Paediatric 
Dentistry: a policy document on management of caries in the 
primary dentition. Int J Paediatr Dent. 2010; 20(1): 1-5. doi: 
10.1111/j.1365-263X.2010.01087.x

2.	 Ricketts D, Lamont T, Innes NP, Kidd E, Clarkson JE. Operative 
caries management in adults and children. Cochrane Database 
Syst Rev. 2013; 28(3): 1-52. doi: 10.1002/14651858

3.	 Bjørndal L, Reit C, Bruun G, Markvart M, Kjaeldgaard M, Näsman 
P, et al. Treatment of deep caries lesions in adults: randomized 
clinical trials comparing stepwise vs. direct complete excavation 



68 RGO, Rev Gaúch Odontol, Porto Alegre, v.64, n.1, p. 62-69, jan./mar., 2016

CRB ALENCAR et al.

and direct pulp capping vs. partial pulpotomy. Eur J Oral Sci. 2010; 
118(3); 290-297. doi: 10.1111/j.1600-0722.2010.00731.x.

4.	 Jurić H. Current possibilities in occlusal caries management. 
Acta Med Acad. 2013; 42(2): 216-222. doi: 10.5644/ama2006-
124.89.

5.	 Hernández M, Marshall TA. Reduced odds of pulpal exposure 
when using incomplete caries removal in the treatment of 
dentinal cavitated lesions. J Am Dent Assoc. 2014; 145(6):574-
6. doi: 10.14219/jada.2014.8. 

6.	 Kabaktchieva R, Gateva N, Nikolova K. Success rate of one session 
and two session techniques for treatment of asymptomatic 
pulpitis of primary teeth with indirect pulp capping. J of IMAB. 
2013; 19(2):269-273. doi: 10.5272/jimab.2013192.269

7.	 Splieth CH, Ekstrand KR, Alkilzy M, Clarkson J, Meyer-Lueckel H, 
Martignon S, et al. Sealants in dentistry: outcomes of the ORCA 
Saturday afternoon symposium. Caries Res. 2010; 44(1): 3-13. 
doi: 10.1159/000271591

8.	 Hesse D, Bonifácio CC, Mendes FM, Braga MM, Imparato JC, 
Raggio DP. Sealing versus partial caries removal in primary molars: 
a randomized clinical trial. BMC Oral Health. 2014;14(58): 1-7. 
doi: 10.1186/1472-6831-14-58.

9.	 Innes NP, Evans DJ, Stirrups DR. Sealing caries in primary molars: 
randomized control trial, 5-year results. J Dent Res. 2011; 
90(12): 1405-1410. doi: 10.1177/0022034511422064.

10.	  Innes NP, Evans DJ. Modern approaches to caries management 
of the primary dentition. Br Dent J. 2013; 214(11): 559-66. doi: 
10.1038/sj.bdj.2013.529.

11.	 Santamaria RM, Innes NP, Machiulskiene V, Evans DJ, Splieth 
CH. Caries Management Strategies for Primary Molars: 1-Yr 
Randomized Control Trial Results. J Dent Res. 2014:93(11): 
1062-1069. doi: 10.1177/0022034514550717.

12.	 Ludwig KH, Fontana M, Vinson LA, Platt JA, Dean JA. The 
success of stainless steel crowns placed with the Hall technique: 
a retrospective study. J Am Dent Assoc. 2014; http://www.
ncbi.nlm.nih.gov/pubmed/25429038145(12):1248-1253. doi: 
10.14219/jada.2014.89.

13.	 Kidd EAM. Should deciduous teeth be restored? Reflections of a 
cariologist. Dent Update.2012; 39(3):159–166. 

14.	 Mijan M, de Amorim RG, Leal SC, Mulder J, Oliveira L, Creugers 
NH, Frencken JE. The 3.5-year survival rates of primary molars 
treated according to three treatment protocols: a controlled 
clinical trial. Clin Oral Investig. 2014;18(4):1061-1069. doi: 
10.1007/s00784-013-1077-1

15.	 Mijan MC, de Amorim RG, Mulder J, Frencken JE, Leal SC. 
Exfoliation rates of primary molars submitted to three treatment 
protocols after 3.5 years. Community Dent Oral Epidemiol. 
2015; 43(3): 232-239. doi: 10.1111/cdoe.12147

16.	 Frencken JE, Songpaisan Y, Phantumvanit P, Pilot T. An atraumatic 
restorative treatment (ART) technique: evaluation after one year. 
Int Dent J. 1994; 44(5):460-464. 

17.	 Fusayama T. Two layers of carious dentin: diagnosis and 
treatment. Oper Dent. 1979; 4(2): 63-70. 

18.	 Frencken JE, Holmgren CJ. Lesão de cárie dentária, sua 
progressão e a melhor maneira de detê-la. In: Tratamento 
restaurador atraumático ART para a cárie dentária. São Paulo: 
Editora Santos; 2001 

19.	 Banerjee A, Watson TF, Kidd EA. Dentine caries: take it or leave 
it? S Afr Dent J. 2001; 56(4):189-192.

20.	 Kidd EA. How ‘clean’ must a cavity be before restoration? Caries 
Res. 2004;38(3):305-313.

21.	 Bjørndal L, Kidd EAM. The treatment of deep dentine caries 
lesions. Dent. Update. 2005;32(7):402-413. 

22.	 Thompson V, Craig RG, Curro FA, Green WS, Ship JA. Treatment 
of deep carious lesions by complete excavation or partial 
removal: a critical review. J Am Dent Assoc. 2008; 139(6):705-
712.

23.	 Bjørndal L. Indirect pulp therapy and stepwise excavation. J 
Endod. 2008;34(7): S29−S33. doi: 10.1016/j.joen.2008.02.035.

24.	 Bjørndal L, Larse T, Thylstrup A. A clinical and microbiological 
study of deep carious lesions during stepwise excavation using 
long treatment intervals. Caries Res. 1997;31(6):411-417.

25.	 Orhan AI, Oz FT, Ozcelik B, Orhan K. A clinical and microbiological 
compara-tive study of deep carious lesion treatment in deciduous 
and young permanent molars. Clin Oral Invest. 2008; 12(4):369-
378. doi:10.1007/s00784-008-0208-6

26.	 Marchi JJ, Froner AM, Alves HL, Bergmann CP, Araújo FB. 
Analysis of primary tooth dentin after indirect pulp capping. J. 
Dent. Child. 2008;75(3):295-300. 

27.	 Massara MLA, Alves JB, Brandão PRG. Atraumatic restorative 
treatment: clinical, ultrastructural and chemical analysis. Caries 
Res. 2002; 46(6):430-436. 

28.	 Lula EC, Almeida LJ Jr, Alves CM, Monteiro-Neto V, Ribeiro 
CC. Partial Caries Removal in Primary Teeth: Association of 
Clinical Parameters with Microbiological Status. Caries Res. 
2011;45(3):275-280. doi: 10.1159/000325854

29.	 Kervanto-Seppälä S, Pietilä I, Meurman JH, Kerosuo E. Pit and 
fissure sealants in dental public health - application criteria and 
general policy in Finland. BMC Oral Health. 2009;9(5):1-10. doi: 
10.1186/1472-6831-9-5.

30.	 Ripa LW, Wolff MS. Preventive resin restorations: indications, 
technique, and success. Quintessence Int. 1992;23(5):307-315.

31.	 Weerheijm KL, Kreulen CM, de Soet JJ, Groen HJ, van Amerongen 
WE. Bacterial counts in carious dentine under restorations: 
2-year in vivo effects. Caries Res. 2009;33(2):130-134.

32.	 Going RE, Loesche WJ, Grainger DA, Syed SA. The viability of 
microorganisms in carious lesions five years after covering with 
a fissure sealant. J Am Dent Assoc. 1978;97(3):455-462..

33.	 Handelman SL, Leverett DH, Solomon ES, Brenner CM. Use of 
adhesive sealants over occlusal carious lesions: radiographic 
evaluation. Community Dent Oral Epidemiol. 1981;9(6):256-
259.

34.	 Innes NP, Stirrups DR, Evans DJ, Hall N, Leggate M. A novel 
technique using preformed metal crowns for managing carious 



RGO, Rev Gaúch Odontol, Porto Alegre, v.64, n.1, p. 62-69, jan./mar., 2016 69

Strategies for control and treatment of carious lesions in deciduous molars: a review of the literature

primary molars in general practice - a retrospective analysis. Br 
Dent J. 2006;200(8):451-454.

35.	 Salas CF, Guglielmi CA, Raggio DP, Mendes FM Mineral 
loss on adjacent enamel glass ionomer cements 
restorations after cariogenic and erosive challenges. 
Arch Oral Biol. 2011;56(10):1014-1019. doi: 10.1016/j.
archoralbio.2011.03.005.

36.	 Leal SC. Minimal intervention dentistry in the management of 
the paediatric patient. Br Dent J. 2014; 216(11): 623-627. doi: 
10.1038/sj.bdj.2014.449.

37.	 Mickenautsch S, Yengopal V, Banerjee A. Atraumatic restorative 
treatment versus amalgam restoration longevity: a systematic 
review. Clin Oral Invest. 2010, 14(3): 233–240. doi: 10.1007/
s00784-009-0335-8

38.	 Raggio DP, Hesse D, Lenzi TL, Guglielmi CA, Braga MM. 
Is atraumatic restorative treatment an option for restoring 
occlusoproximal caries lesions in primary teeth? A systematic 
review and meta-analysis. Int J Paediatr Dent.2013;23(6):435-
443. 

39.	 Frencken JE, Leal SC, Navarro MF. Twenty-five-year atraumatic 
restorative treatment (ART) approach: a comprehensive overview. 
Clin Oral Invest. 2012; 16(5):1337-1346. doi: 10.1007/s00784-
012-0783-4. 

40.	 Schwendicke F, Stolpe M, Meyer-Lueckel H, Paris S, Dörfer 
CE. Cost- effectiveness of one- and two-step incomplete and 
complete excavations. J Dent Res. 2013;92(10):880-887. doi: 
10.1177/0022034513500792

41.	 Ferreira JM, Pinheiro SL, Sampaio FC, de Menezes VA. Caries 
removal in primary teeth – A systematic review. Quintessence 
Int. 2012;43(1): 9-15.

42.	 O’connell AC. The Partial Removal of Carious Tissue may Arrest 
Caries Progression in Primary Teeth. J Evid Base Dent Pract. 
2012; 12(3): 146-148. doi: 10.1016/j.jebdp.2012.06.011.

43.	 Gruythuysen RJ. Non-restorative cavity treatment. Managing 
rather than masking caries activity. Ned Tijdschr Tandheelkd. 
2010;117(3):173-180.

44.	 Schwendicke F, Schweigel H, Petrou MA, Santamaria R, 
Hopfenmüller W, Finke C, et al. Selective or stepwise removal of 
deep caries in deciduous molars: study protocol for a randomized 
controlled trial. Trials. 2015;16 (11):1-10. doi: 10.1186/s13063-
014-0525-9.

45.	 Maltz M, Alves LS, Jardim JJ, Moura Mdos S, de Oliveira EF. 
Incomplete caries removal in deep lesions: a 10-year prospective 
study. Am J Dent. 2011; 24(4): 211-214. 

46.	 Oong EM, Griffin SO, Kohn WG, Gooch BF, Caufield PW. The 
effect of dental sealants on bacteria levels in caries lesions. J Am 
Dent Assoc.2008; 139(3):271-278.

47.	 Yoshiyama M, Tay FR, Torii Y, Nishitani Y, Doi J, Itou K, et al.Resin 
adhesion to carious dentin. Aim J Dent. 2003;16(1):47-52.

48.	 Casagrande L, Dalpian DM, Ardenghi TM, Zanatta FB, Balbinot 
CE, García-Godoy F. Randomized clinical trial of adhesive 
restorations in primary molars. 18-month results. Am J Dent. 
2013;26(6):351-355

49.	 Gomes M, Franzon R, Pitoni CM, Barata JS, García-Godoy F, de 
Araujo FB. Caries activity and the presence of adjacente caries 
lesions on resin composite restorations in primary teeth. Am J 
Dent. 2012;25(5):255-260. 

50.	 Demarco FF, Corrêa MB, Cenci MS, Moraes RR, Opdam NJ. 
Longevity of posterior composite restorations: not only a matter 
of materials. Dent Mater. 2012; 28(1):87-101. doi: 10.1016/j.
dental.2011.09.003.

Received on: 16/4/2015 
Final version resubmitted on: 4/6/2015

Approved on: 27/7/2015


