
Minimal Intervention Dentistry Procedures: a Ten Year Retrospective Study 

64 The Journal of Clinical Pediatric Dentistry     Volume 39, Number 1/2014

should include all pits and fissures providing a safety margin to 
prevent the reappearance of the disease. This was known as “exten-
sion for prevention”.3-5 In regard to tissue excavation, Black stated: 
“The deeper portion should be freed of any remaining softened 
material with spoon excavators. In no case should any decayed and 
softened material be left. It is better to expose the pulp of the tooth 
than to leave it covered only with softened dentin”.6 It is interesting 
to note that in the past, tooth extraction was the most frequent 
procedure performed due to the lack of conditions, materials and 
equipment to provide a correct treatment.7, 8

The paradigms proposed by Black were employed in restorative 
dentistry for   the main part of the 20th century. New knowledge 
of the pathogenesis of   dental caries led to a change in treatment 
philosophy. The understanding   that   dental caries is a disease 
resulting from an imbalance in the demineralization/ remineraliza-
tion process provided a new paradigm created in modern dentistry. 
This transition started in 1960, with the scientific revolution of 
Keyes & Fitzgerald’s historical research.9 In 2002, the World 
Dental Federation (FDI) published a policy advocating that caries 
be treated by minimal intervention. This document described the   
approaches to promote   the minimally invasive   technique   in 
clinical research.10 In Brazil, this conservative approach known as 
the Minimal Intervention Dentistry (MID) or Health Promotion 
Dentistry was initially implanted in the 90’s.10 A follow-up of this 
document was recently reported reinforcing the FDI’s policy for 
managing dental caries by reducing   the need for restorative therapy 
and placing an even greater emphasis on caries prevention.11

INTRODUCTION

Despite the marked decline in its prevalence among chil-
dren and teenagers, dental caries remains a major oral 
health problem, and is still the major cause of tooth loss 

in Brazil.1, 2

The conventional treatment of carious lesions advocates 
complete excavation of all involved dentin, removing both infected 
and affected dentin until completely sound dentin is reached. By the 
end of 19th century, it was recommended that cavity preparations 
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Minimal Intervention Dentistry (MID) is an effective treatment approach with increasing acceptance 
among dental professionals. Objective – This study aimed to evaluate the MID impact on Dentistry by 
analyzing procedures performed on patients treated at a Pediatric Dentistry Graduate Program clinic 
which implemented MID. Study design – The number of procedures including sealants, modified atraumatic 
restorative treatment (mART), resin crowns, direct pulp capping, pulpotomy, pulpectomy, and deciduous/
permanent extractions from 333 pediatric patients treated between the years 2001 to 2003 and 2008 to 2010 
in Distrito Federal, Brazil were analyzed. Statistical analysis involved chi-square and G Williams tests. 
Results – 783 procedures were analyzed and demonstrated that there was a significant reduction of sealant 
placement in the last triennium when compared to the first one (p<0.0001). Moreover, there was a significant 
increase in the amount of mART (p<0.0001). This increase in mART procedures resulted in a significant 
reduction in procedures with pulp involvement: direct pulp capping (p=0.0014), pulpotomy (p=0.0014) and 
pulpectomy (p=0.0002). Conclusions – Based on the results, MID represented a positive impact on the 
intervention on caries lesions in patients, mainly reflected by the significant reduction in the number of direct 
pulp capping, pulpotomy and pulpectomy.
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The MID is a philosophy that comprises preventive measures, 
restorative and non-restorative therapies for dental caries.11 It also 
involves the strategy of removing only the soft and yellowish 
demineralized tissues10, 12 from the surrounding walls of the cavity 
but not from the pulpal wall; this is only partially demineralized 
and not grossly infected (affected dentin). The affected dentin 
from the pulpal wall is harder and darker than the infected one, 
as a result of the formation of tertiary dentin amenable of remin-
eralization.3 For this intervention, hand and rotatory instruments 
used in MID approaches aim to preserve sound tooth structure. In 
Brazil, this approach is named Modified Atraumatic Restorative 
Treatment (mART).13 

There is already considerable evidence demonstrating   the 
effectiveness of the MID approach to encourage dental professionals 
to adopt this contemporary technique.10, 11 Conversely, there are no 
comparative data in the literature regarding procedures performed 
following traditional dentistry and MID.4, 8, 14-16 

The aim of the present investigation was to evaluate the MID 
impact in clinical practice by analyzing procedures performed on 
patients of the Pediatric Dentistry Department of the Specialization 
Course of the Brazilian Dental Association  Distrito Federal Section 
(ABO-DF), between the years of 2001 to 2003 and 2008 to 2010.

MATERIALS AND METHOD
The project was submitted and approved by the Human Research 

Ethics Committee from the Catholic University of Brasília, Brazil 
(CEP-UCB 029/2011). The study was based on a retrospective 
cohort quantitative analysis of 333 records data collected from all 
patients treated in the Pediatric Dentistry Specialization Course 
from ABO-DF between the years 2001 to 2003 and 2008 to 2010. 
These records were reviewed by two authors who were previously 
calibrated. Calibration was based on the World Health Organization 
criteria which have several purposes: a) ensure uniformity of inter-
pretation, understanding and application of the criteria of the various 
diseases and conditions to be observed and recorded; b) ensure that 
each of the examiners can work consistently with the standards 
adopted; c) minimize variations between different examiners.17

The inclusion criteria encompassed the records of all the chil-
dren treated at the Pediatric Dentistry Clinic. The exclusion criteria 
comprehended records containing incomplete medical history, 
missing/incomplete personal data, irrelevant procedures and emer-
gency treatment with incomplete data. The following procedures 
were analyzed: sealants, modified ART, resin crown, direct pulp 
capping, pulpotomy, pulpectomy, primary and permanent extraction. 
To achieve the aim of the study a table has been formatted in a pilot 
study, with the definition of the required data by examining and 
refining the system for data management.

The data were numerically coded and entered into a computer 
equipped with Microsoft Office Excel 2007. Absolute and percentage 
distributions were analyzed by descriptive statistics. The infor-
mation obtained was entered and stored for graphical and tabular 
presentation of the results. To analyze if there was a significant asso-
ciation in each procedure by triennium the procedures were divided 
into trienniums and analyzed by Chi-square with Yates correction 
and G Williams (with adaptations) tests with  a significance level of 
5% or less (p<0.05), 

RESULTS
A total of 333 records were examined. However, according to 

the inclusion criteria, only 127 composed the final sample. These 
records demonstrated 783 procedures: 457 for the years 2001 to 
2003 and 326 for 2008 to 2010 (Table 1). Table 1 demonstrates thte 
numbers of collected data and profile of the sample by gender and 
mean age. The profile of the procedures over all the years of the 
study is presented in table 2. In figure1 we can also observe that the 
most frequent procedure performed was mART. 

The results demonstrated that there was a significant reduction 
of sealant placement in the last triennium when compared to the 
first one (p<0.0001). Moreover, there was a significant increase 
in the amount of mART (p<0.0001). This increase in mART 
procedures resulted in a significant reduction in procedures with 

Table 1. Sample profile with distribution of records by inclusion and 
exclusion criteria, gender and mean age of patients with 
standard deviation by gender. 

2001-2003 2008-2010 Total
Records 

Examined 208 125 333

Included 71 56 127

Gender

Female 27 30 57

Male 44 26 70

Mean age

Female 6.04 (+2.77) 6.53 (+2.37)

Male 6.39 (+2.84) 5.48 (+2.0)

Figure 1.  Distribution of all procedures performed over the years 
presented in absolute frequency. 
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pulp involvement: direct pulp capping (p=0.0014), pulpotomy 
(p=0.0014) and pulpectomy (p=0.0002). There was no signifi-
cant  difference in crown resin restorations (p=0.1120) nor in the 
deciduous extraction (p=0.1607). The use of the statistical test for 
permanent tooth extractions showed inconclusive results due to low 
number of cases presented (table 2).

These differences between the procedures can be easily visual-
ized in the figure 2.

DISCUSSION
The MID is more than just a technique: it is a treatment philos-

ophy aiming to extend the life span of the tooth by restoring it with 
the minimal intervention possible. In this approach the disease 
is initially treated and later followed by surgical intervention, 
promoting quality of life for the patient.4, 5, 7, 18 The treatment is based 
on the preservation of the vitality of pulp tissue, avoiding radical 
treatment of the pulp.3 

A correct diagnosis is primordial for this intervention. The 
management philosophy comprises disease control, remineral-
ization of the early lesions, reduction of the number of cariogenic 
bacteria, repair of defective restorations instead of replacement and 
minimal surgical intervention in cavitated lesions. This approach 
follows the contemporary dentistry context: “minimal intervention 
and maximum preservation of sound tooth tissue”.2, 5, 10, 18

This retrospective cohort study represented a group of patients 
who have received dental treatment for carious lesions. This type 
of study allows checking the changes in the form of treatment over 
time and was the method chosen to achieve the objective proposed. 
In order to evaluate the impact of the MID philosophy, in the present 
study samples were selected from the period 2001 to 2003. This 
period corresponded to the initial years in which the MID began to 
be discussed and best reformulated by the international literature. 
Dentistry courses were implemented in the country, using mate-
rial and instrumental improvement research.10, 14, 19, 20 In addition, 
improvement in dental adhesive technology provided means for 
conservative cavity design.18, 20 To create a comparative level with 
the procedures currently performed, samples were selected from the 
period 2008 to 2010 (Table 1). 

The present investigation revealed that the most frequent 
procedure performed on patients at the specialization course was 
mART (Table 2, Figure 1). There was also a significant increase 
in the amount of mART in the last triennium compared to first 
one (Table 2, Figure 2). Based on MID, mART has emerged as an 
alternative replacement for conventional treatment, reducing the 

incidence of tooth extractions4, 7, 15 with less  inter-
vention discomfort.21 The increase of this proce-
dure reflected a significant reduction in direct pulp 
capping, pulpotomy and pulpectomy procedures 
(Table 2, Figure 2). 

Even when the invasive approach is inevitable, 
it is advisable to perform techniques that aim to halt 
the disease progression and to maintain the integrity 
of the pulp with minimal intervention possible.7, 15 
This philosophy is based on the execution of MID 
procedures, leading to a decreased occurrence of 
accidental pulp exposures, reducing the need for 
direct pulp capping, pulpotomy or pulpectomy 
(Table 2, Figure 2). Besides, the preservative and 
conservative dentistry technique mART is a painless 
intervention that can be performed without local 
anesthesia, reducing patient‘s   fear and anxiety. In 
addition, it reduces the need of endodontic treatment 
and extractions, increasing tooth survival.21, 22 

The results of the present study also revealed 
that there was a significant reduction in the amount 

Table 2. Distribution of all procedures performed by both triennia 
presented in absolute and relative frequency, and the 
p-value.

2001-2003 2008-2010 P value
Sealants 85 (18,6%) 49 (15,0%) <0.0001

Modified  ART 248 (54,3%) 191 (58,6%) <0.0001

Resin Crowns 20 (4,4%) 13 (4,0%) 0.1120

Direct pulp capping 6 (1,3%) 1 (0,3%) 0.0014

Pulpotomy 10 (2,2%) 3 (0,9%) 0.0014

Pulpectomy 40 (8,7%) 17 (5,2%) 0.0002

Extraction primary 48 (10,5%) 49 (15,0%) 0.1607

Extraction 
permanent

0 (0%) 3 (0,9%) *

Total 457 (100%) 326 (100%) 783

*Inconclusive results due to low number of cases presented.

Figure 2. Distribution of procedures by both triennia (2001 to 2003 
and 2008 to 2010) presented in relative frequency in which 
each procedure is compared by the years. 

*Represents significative difference between the triennia.
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of sealants placed over the last three years compared to the first 
ones (Table 2, Figure 2). The Council of Dental Research advo-
cated in 1985 that sealants should be applied universally, especially 
in molars, within 3 or 4 years after the eruption 23. Treatment with 
sealants has undergone a redefinition based on newer protocols of 
patient risk. The significant reduction in sealant placement in the 
last three years is explained by the greater use of evidence-based 
dentistry, which recommends the placement of sealants only in real 
need cases.24 There is evidence that properly placed sealants may 
interfere in caries development for over a decade.5 Treatment with 
sealants has undergone a redefinition based on newer protocols of 
patient risk.25 With a correct recommendation, sealant placement 
can be a benefit to the economy and to the health care.

The results of this study revealed that the impact of MID proce-
dures promotes a progressive decrease in traditional restorative 
dentistry over the years. It is possible that with an effective approach 
and knowledge of the material, reaching the purpose of maximum 
preservation of the dental structures will become a reality.7, 8, 13 Glass 
ionomer  is biocompatible, resistant to moisture, to desiccation and 
to chemical attack, bonds to enamel and dentin, can be manipulated 
without special instruments, has good marginal sealing and releases 
fluoride.26 In other words, the concepts of preventive and minimal 
intervention dentistry should have an impact in all dental specialties 
and the post and undergraduate curriculum in dentistry.19, 27 

It could be concluded that the aim of the minimum invasive 
approach was achieved, extending to a maximum the life of a tooth 
by restoring with minimal intervention and maximum preservation 
of sound tooth tissue.2, 10 This evidence emerged from better knowl-
edge of pathogenesis of caries, better techniques and materials 
performance, resulting in high-quality preventive and restorative 
care even for high risk for caries.28 The present study confirmed that 
MID had a positive impact in patients management,5 promoting a 
significant reduction in pulp therapies and recognizes caries as a 
reversible disease increasing conditions for oral health promotion 
mainly in underserved communities.22

CONCLUSIONS
Based on the results, MID represented a positive impact on the 

intervention on caries lesions in patients, mainly reflected by the 
significant reduction in the number of direct pulp capping, pulpo-
tomy and pulpectomy.. 
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