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Abstract 
Introduction 

Dental caries have been conventionally managed by non-selective removal 
of carious tissue (total complete removal); however, the adverse effects of 
this procedure have promoted the use of conservative caries removal tech-
niques (selective removal), but there is still controversy regarding its effec-
tiveness. 

Methods 

We searched in Epistemonikos, the largest database of systematic reviews 
in health, which is maintained by screening multiple information sources, 
including MEDLINE, EMBASE, Cochrane, among others. We extracted 
data from the systematic reviews, reanalyzed data of primary studies, con-
ducted a meta-analysis and generated a summary of findings table using 
the GRADE approach. 

Results and conclusions 

We identified seven systematic reviews including seven studies overall, of 
which all were randomized trials. We concluded that selective caries re-
moval may decrease the need for root canal treatment and the risk of pulp 
exposure in teeth with deep caries, but the certainty of the evidence is low. 
It is not clear whether the selective removal of caries reduces the risk of 
appearance of signs and symptoms of pulp disease and the risk of restora-
tions failure, as the certainty of the evidence is very low. 

 

Problem 
Dental caries is the most prevalent dental disease worldwide1. Traditionally, its treatment involves non-selective (complete) removal 
of carious and demineralized tissue, and subsequent restoration of the dental piecetooth2. However, this dental preparation technique 
has been questioned in recent years for the associated adverse effects, such as pulp exposure and development of pulp disease2,3. 

Consequently, conservative techniques have emerged as an alternative for the treatment of deep caries. One of them consists of the 
selective removal of carious tissue, in order to preserve as much dental structure as possible and so avoiding adverse effects 4. This 
technique has been defined in various ways in the literature, with discrepancies in excavation depth and clinical removal criteria. 
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The most accepted definition is the one proposed by the International Caries Consensus Collaboration (ICCC), which defines 
selective removal as the excavation technique in which peripheral dentin is removed until only hard dentin is left, while the pulp 
wall is excavated until reaching firm or soft dentine 5. 

However, it has been suggested that this technique would lead to restoration failures, so its use remains controversial 6. This summary 
aims to evaluate the effectiveness and safety of selective caries removal compared to complete removal.  

Key messages 
• Selective caries removal may decrease the need for root canal treatment and the risk of 

pulp exposure in teeth with deep caries (low certainty of evidence) 
• We are uncertain whether selective caries removal decreases the risk of signs and symp-

toms of pulp disease and the risk of failure of restorations, as the certainty of the evi-
dence has been assessed as very low. 

 

About the body of evidence for this question 

What is the evidence. 
See evidence matrix  in 
Epistemonikos later 

We found seven systematic reviews4,7-12 which included seven 
primary studies overall, reported in nine references 13-21, all of 
which correspond to randomized trials. 

What types of patients 
were included* 

Of the seven trials, five included only children (3 to 11 years 
old)13-15,18,20 and two included children and adolescents (4 to 
17 years old)17,19. Four included only temporary teeth13,14,17,19, 
one trial included only permanent teeth19, and two both den-
titions13,17. 

Regarding the extent of caries, all trials included only deep 
tooth decay, excluding those lesions circumscribed only to 
enamel. Five trials included occlusal and proximal caries 
13,14,17,18,20, while two included only occlusal caries15,19. 

Finally, all trials excluded patients with irreversible pulp symp-
toms and/or apical lesion prior to inclusion 13-15,17-20. 

What types of interven-
tions were included* 

All trials compared the selective removal of deep dental caries 
against conventional treatment (complete removal). 

Selective removal was described in various ways by the different 
trials, but in general it was defined as the excavation of the re-
maining dentin from the floor of the cavity near the pulp, soft 
to the touch, of sticky consistency and soft to the probing pro-
cedure 8. 

Complete removal was described as the excavation of the re-
maining dentin from the floor of the cavity near the pulp, until 
a hard touch consistency was reached 8. 

None of the reviews included information on the instruments 
used or the depth of excavation. 

What types of outcomes  
were measured 

The trials measured multiple outcomes, which were pooled by 
the systematic reviews as follows: 

• Need for root treatment 
• Pulp exposure 
• Signs or symptoms of pulp disease 
• Failure of restoration  

The follow-up ranged between 615,17,18,20 and 24 months13,14,19. 

* Information about primary studies is not extracted directly from primary studies but from identified systematic reviews, unless otherwise stated. 

Summary of findings 

Methods 
We searched in Epistemonikos, the 
largest database of systematic re-
views in health, which is main-
tained by screening multiple infor-
mation sources, including MED-
LINE, EMBASE, Cochrane, 
among others, to identify system-
atic reviews and their included pri-
mary studies. We extracted data 
from the identified reviews and re-
analyzed data from primary studies 
included in those reviews. With 
this information, we generated a 
structured summary denominated 
FRISBEE (Friendly Summary of 
Body of Evidence using Episte-
monikos) using a pre-established 
format, which includes key mes-
sages, a summary of the body of ev-
idence (presented as an evidence 
matrix in Epistemonikos), meta-
analysis of the total of studies when 
it is possible, a summary of findings 
table following the GRADE ap-
proach and a table of other consid-
erations for decision-making. 
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The information on the effects of selective caries removal is based on seven randomized trials that included 570 pa-
tients. 

Regarding safety-related outcomes, only one trial reported the events needing root canal treatment (48 patients, 120 
teeth) 14, four trials reported the events of pulp exposure (477 patients, 489 teeth)14,15,17,18 and six analyzed the signs 
or symptoms of pulp disease (526 patients, 555 teeth)14,15,17-20. With regard to effectiveness, all trials evaluated the 
events of restoration failure (570 patients, 641 teeth)13-15,17-20. 

The summary of findings is as follows: 

• Selective caries removal may decrease the need for root canal treatment in teeth with deep caries (low cer-
tainty of the evidence). 

• Selective caries removal may decrease the risk of pulp exposure in teeth with deep caries (low certainty of 
the evidence). 

• We are uncertain whether selective caries removal decreases the risk of the appearance of signs and symp-
toms of pulp disease as the certainty of the evidence has been assessed as very low. 

• We are uncertain whether selective caries removal decreases the risk of restoration failure as the certainty of 
the evidence has been assessed as very low. 
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Selective removal compared with non-selective (complete) removal for the management of deep tooth 
decay 

Patients Patients with deep tooth decay. 
Intervention Selective caries removal. 
Comparison Non-selective (complete) caries removal. 

Outcome 

Absolute effect* 

Relative effect 
(95% CI) 

Certainty of evi-
dence (GRADE) 

WITH  
complete removal 

WITH 
selective removal 

Difference: teeth per 1000 

Need of root ca-
nal treatment 

263 per 1000 16 per 1000 
RR 0.06 

(0.01 to 0.42) 
⊕⊕◯◯1,2 

Low Difference: 247 less 
(Margin of error: 261 to 153 less) 

Pulp exposure 
149 per 1000 22 per 1000 

RR 0.15 
(0.06 to 0.36) 

⊕⊕◯◯1,3 

Low Difference: 127 less 
(Margin of error: 140 to 95 less) 

Signs or symp-
toms of pulp dis-
ease 

34 per 1000 28 per 1000 
RR 0.83 

(0.34 to 2.03) 
⊕◯◯◯1,2,4 

Very low Difference: 6 less 
(Margin of error: 22 less to 35 more) 

Restoration fai-
lure 

127 per 1000 115 per 1000 
RR 0.91 

(0.59 to 1.42) 
⊕◯◯◯1,2,4 

Very low Difference: 12 less 
(Margin of error: 52 less to 53 more) 

Margin of error: 95% confidence interval (CI). 
RR: Risk ratio. 
GRADE: Evidence grades of the GRADE Working Group (see later). 
*The risk WITH complete removal is based on the risk in the control group of the trials. The risk WITH selective removal (and 
its margin of error) is calculated from relative effect (and its margin of error). 
1 The certainty of the evidence was downgraded in one level for risk of bias since in most of the included trials the generation of the 
randomization sequence and its concealment was not clear. In addition, several trials were not blinded. 
2 The certainty of the evidence was downgraded in one level for imprecision, since at each end of the confidence interval would lead 
to different conclusions. In the case of “need of root canal treatment” outcome, it was decided to decrease one certainty of evidence 
as it corresponds to one single study, which is expected to be inaccurate. 
3 The certainty of evidence was downgraded one level for indirect evidence, as it corresponds to a surrogate outcome. 
4 The certainty of evidence was downgraded one level for inconsistency, as the different studies show contradictory results. 

Follow the link to access the interactive version of this table (Interactive Summary of Findings - iSoF) 

https://isof.epistemonikos.org/#/finding/5c7d9d81e3089d1a1e81b1fc
https://isof.epistemonikos.org/#/finding/5c7d9d81e3089d1a1e81b1fc
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 Other considerations for decision-making 
To whom this evidence does and does not apply 

The results of this summary are widely applicable to people with deep tooth decay in 
temporary and/or permanent teeth. 

Even though the participants in the trials did not include adults or adolescents over 17 
years, there are no compelling clinical reasons for not applying the evidence to these 
groups. 

About the outcomes included in this summary 

The outcomes selected are those considered critical for decision-making according to the 
opinion of the authors of this summary, which coincide in general with those presented 
in the systematic reviews identified. 

The “pulp exposure” outcome was included in the summary of findings table because it 
is a relevant outcome for clinical experts, even when it is an intermediate outcome for 
the need of root canal treatment. 

The "need of root canal treatment" outcome is critical for health decision-making as it 
involves performing a more complex and expensive additional procedure for the patient. 

It is necessary to establish main outcomes (core set outcomes) for clinical trials on caries 
management, including long-term effectiveness measures (survival of restoration) and 
patient values and preferences. 

Balance between benefits and risks, and certainty of the evidence 

The evidence presented in this summary shows a possible benefit in the need of root 
canal treatment and the risk of pulp exposure outcomes. However, there is uncertainty 
about the possible risk of selective removal in relation to the occurrence of signs and 
symptoms of pulp disease and restoration failure. 

On the other hand, the duration of the follow-up of the included studies (6 to 24 
months) makes it difficult to measure the long-term adverse effects of both interventions. 

It is not possible to determine the balance between benefits and risks between selective 
and complete removal because the certainty of evidence was low or very low for reported outcomes. 

Resource considerations 

None of the systematic reviews considered an economic analysis for each intervention. However, selective caries removal could 
reduce operating costs and the total cost of dental treatment as it prevents adverse events that will require new and more expensive 
interventions 4. 

What would patients and their doctors think about this intervention 

Most patients would prefer complete caries removal over selective removal. This preference is marked by the quality of the treatment, 
the sociodemographic characteristics, the personality of the patient, and previous dental experiences 22. 

There is evidence that almost half of dentists prefer the use of conventional techniques such as non-selective removal, in the man-
agement of deep tooth decay. However, in recent years this preference tends to decrease, raising the preference for conservative 
removal techniques4. 

Taking into account the results of this summary, patients and dentists are expected to be in favor of selective caries removal, due to 
the importance of the expected benefits of this technique in relation to its possible harms. 

Differences between this summary and other sources 

The conclusions of this summary coincide with those of the seven systematic reviews identified4,6-12, which consider that selective 
removal decreases the risk of pulp exposure. In addition, they declare that there is uncertainty about the outcome of restoration 
failure and signs of pulp disease. 

The results of this summary also coincide with the recommendations of the guideline for clinical practice on restorative dentistry of 
the American Academy of Pediatric Dentistry23.   

About the certainty of 
the evidence GRADE)* 
⊕⊕⊕⊕ 
High: This research provides a very 
good indication of the likely effect. 
The likelihood that the effect will be 
substantially different† is low.  

⊕⊕⊕◯ 
Moderate: This research provides a 
good indication of the likely effect. 
The likelihood that the effect will be 
substantially different† is moderate. 

⊕⊕◯◯ 
Low: This research provides some in-
dication of the likely effect. However, 
the likelihood that it will be substan-
tially different† is high.  
⊕◯◯◯ 
Very low: This research does not pro-
vide a reliable indication of the likely 
effect. The likelihood that the effect 
will be substantially different† is very 
high. 

 
* This concept is also called ‘quality of 
the evidence’ or ‘confidence in effect 
estimates’. 

† Substantially different = a large 
enough difference that it might affect 
a decision 



 6 / 7 

Could this evidence change in the future? 

It is very likely that future research will modify the conclusion of this summary, due to the low certainty of the available evidence. 

We identified one ongoing randomized trial24 in the International Clinical Trials Registry Platform of the World Health Organiza-
tion that could yield relevant data for the outcome of pulp signs and symptoms. 

We did not identify any ongoing systematic review in the International prospective register of systematic reviews (PROSPERO) of 
the National Institute for Health Research. 

How we conducted this summary 
Using automated and collaborative means, we compiled all the relevant evi-
dence for the question of interest and we present it as a matrix of evidence. 

 
Follow the link to access the interactive version: Selective removal versus 
complete removal of deep caries lesions. 
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