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of its pathogenesis, its transmission, the 
demineralisation and remineralisation con-
tinuum, the mode of action of fluoride, but 
also with respect to the great technologi-
cal developments in biomaterials, equip-
ment for the detection of caries lesions 
and methods for cavity preparation. This 
new scientific knowledge combined with 
developments both technological and tech-
nique related, impose that both medically 
and ethically, the sole pertinent therapeutic 
model that is relevant is one that is based 
on prevention and treatment using the 
least invasive of approaches. This ‘rational’ 
model of care is known as minimal inter-
vention dentistry and is applicable not only 
to cariology but to periodontology and all 
other areas of dentistry.1-3

Studies conducted in France in the early 
2000s indicated that dental practitioners 
had not yet integrated this concept of 
cariology into practise4-7 even though, 
since the 1990s, Elderton had already 
denounced traditional approaches to con-
servative dentistry when considered in 
isolation.8-10 Indeed, traditional oral care, 
which comprises largely conservative/
operative dentistry, including scaling and 
polishing, has very little impact on the oral 
health of patients both in children and 
adults because the patient finds himself/
herself caught in a repeat restoration spi-
ral of care, where successive replacement 

INTRODUCTION

Cariology has advanced over the past 
30 years with scientific advances in the 
knowledge of the caries process in terms 

The concept of minimal intervention dentistry is based on all the factors that affect the onset and progression of disease 
and therefore integrates concepts of prevention, control and treatment. The field of minimal intervention dentistry is wide, 
including the detection of lesions as early as possible, the identification of risk factors (risk assessment) and the implemen‑
tation of preventive strategies and health education for the patient. When the effects of the disease are present, in the 
form of a carious lesion, other therapeutic strategies are required, but in this case the least invasive solutions should be 
chosen, for example remineralisation, therapeutic sealants and restorative care aimed at conserving the maximum amount 
of sound tissue. This article aims to enlighten dental practitioners as to the foundations of minimal intervention dentistry 
in order to help them in the implementation of modern concepts into everyday clinical practice.

of restorations results in the restoration 
increasing in size each time the restoration 
is renewed, leading to eventual loss of the 
tooth.2,8,11,12 Figure 1 illustrates a patient, 
aged 33 at the time of the photograph, 
who has, judging by the number of endo-
dontic treatments present, been obliged to 
visit the dentist on numerous occasions in 
the past. The problem of oral hygiene has 
not been resolved and, the caries process, 
which is very aggressive, has not been 
halted. Restorative and endodontic treat-
ment do not in themselves solve the prob-
lems of oral health. The reasons for the 
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•	Explains the differences between minimal 
intervention dentistry, minimally invasive 
dentistry, micro-dentistry, atraumatic 
restorative treatment and selective tissue 
excavation. 

•	Examines the foundations of minimal 
intervention dentistry.

•	Considers the implementation of modern 
concepts into everyday clinical practice.
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Fig. 1  The limitations of traditional dental 
treatment

1.	From ‘compulsive’ restorative dentistry to 
rational therapeutic strategies

2.	Caries risk assessment in adults

3.	Paediatric dental care – prevention and 
management protocols using caries risk 
assessment for infants and young children

4.	Detection and diagnosis of initial  
caries lesions

5.	Atraumatic restorative treatment (ART) – a 
minimum intervention and minimally 
invasive approach for the management  
of dental caries

6.	Caries inhibition by resin infiltration

7.	 Minimally invasive operative caries 
management ‑ rationale and techniques

This paper is adapted from: Featherstone J D B, Doméjean S. Le 
concept d’intervention minimale en cariologie. De la dentisterie 
restauratrice ‘compulsive’ aux stratégies thérapeutiques 
raisonnées. Réalités Cliniques 2011; 22: 207–212.
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delay in adopting minimal intervention in 
routine dental practice are certainly many, 
including lack of initial training and con-
tinuous education of practitioners in this 
subject area, lack of time and personnel for 
its easy implementation in general prac-
tice, lack of knowledge and appreciation 
of preventive and non-invasive therapeu-
tic strategies by the public authorities and 
their lack of incorporation into financial 
reimbursement schemes. Adapted from a 
series first published in French in Réalités 
Cliniques, the BDJ offers a series of arti-
cles on the general topic of minimal inter-
vention dentistry written by international 
authors to help the dental practitioner 
integrate this concept into daily clinical 
practice.

WHAT ARE THE DIFFERENCES 
BETWEEN MINIMAL  
INTERVENTION DENTISTRY,  
MINIMALLY INVASIVE DENTISTRY, 
MICRO-DENTISTRY, ATRAUMATIC 
RESTORATIVE TREATMENT  
AND SELECTIVE TISSUE  
EXCAVATION AND HOW  
SHOULD EACH BE DEFINED?

A primary source of confusion for practi-
tioners concerns the terminology used since 
‘minimally invasive dentistry’ and ‘minimal 
intervention dentistry’ are often used inter-
changeably although they describe different 
concepts. This first section aims to define 
the terms most commonly used that are 
associated with minimal intervention.

Minimal intervention dentistry
Minimal intervention dentistry is a concept 
of patient care that deals with the causes 
of dental disease and not just the symp-
toms.1,13,14 Based on biological solutions 
rather than purely restorative, minimal 
intervention is based entirely on preven-
tion and control of oral disease.

Primary prevention focuses on prevent-
ing new cases of oral diseases. It uses collec-
tive prevention measures such as artificial 
fluoridation of water or school oral health 
programmes. At the individual level, pri-
mary prevention aims to prevent the early 
colonisation of childrens’ teeth by cario-
genic bacteria (for example, Streptococcus 
mutans, one of the species associated 
with the initiation of the caries process). 
Prevention also includes the management 
of other factors such as a cariogenic diet 

rich in fermentable carbohydrates, coupled 
with poor oral hygiene habits.

Secondary prevention aims at prevent-
ing the disease from becoming established 
and progressing. This includes screening to 
detect carious lesions at the earliest pos-
sible stage so that appropriate treatment 
can be delivered.

Tertiary prevention, for its part, aims to 
prevent recurrence of disease as well as the 
failure of preventive and restorative care 
initially implemented.

The concept of minimal intervention is 
based on all the factors that affect the onset 
and progression of disease and therefore 
integrates concepts of prevention, control 
and treatment. The field of minimal inter-
vention dentistry is wide, including the 
detection of lesions as early as possible, the 
identification of risk factors (risk assess-
ment) and the implementation of preven-
tive/control strategies and health education 
for the patient. When the effects of the 
disease are present, in the form of a cari-
ous lesion, other therapeutic strategies are 
required, but in this case the least invasive 
solutions should be chosen for example, 
remineralisation, therapeutic sealants and 
restorative care aimed at conserving the 
maximum amount of dental tissue.

Minimally invasive dentistry, ultra-
conservative and micro-dentistry

Minimally invasive dentistry, ultraconser-
vative and micro-dentistry are terms that 
embrace operative restorative approaches 
that respect both the dental tissues and 
patient’s comfort. The excavation of den-
tine caries is performed with the objective 
of preserving not only sound tooth tissue 
but also that tissue which has the poten-
tial to remineralise. The use of adhesive 
biomaterials is preferred, for example, 
resin composite of different viscosities 
selected according to the clinical situation 
and glass-ionomer cements, particularly 
those of high viscosity.15 One should not 
confuse minimal intervention dentistry 
and minimally invasive dentistry since 
the latter is merely a component of the 
minimal intervention treatment (care) plan 
(Fig. 2). In traditional dentistry the prepa-
ration and restoration of cavities are the 
only and systematic response to the pres-
ence of carious lesions. With a minimal 
intervention approach, the placement of 
restorations is an ancillary phase of the 

overall management of patient care where 
restorations are indicated only when the 
lesion has advanced to frank cavitation 
and where remineralisation techniques 
have reached their limits. Micro-dentistry 
is performed preferably using optical aids 
(magnification, microscopes, intra-oral 
cameras) and can also make use of more 

Minimal
intervention

Minimally
invasive dentistry

Micro-dentistry

Fig. 2  Diagram illustrating how minimal 
intervention dentistry and minimal invasion 
(minimally invasive dentistry) are two terms 
that are not interchangeable. Minimally 
invasive dentistry is actually a phase of 
minimal intervention

Figs 3a and b  Photographs of multiple 
caries lesions and ART – prophylactic phase 
in the management of the caries process

a

b

Fig. 3c  Photograph taken after first session 
of ART
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sophisticated devices other than traditional 
rotary instruments mounted on a contra-
angle handpiece or air-turbine, such as 
chemo-mechanical, air-abrasion, sono-
abrasion and laser systems.

Atraumatic restorative treatment 
(ART)

The atraumatic restorative treatment 
(ART) approach is part of the therapeutic 
armamentarium of minimal intervention 
dentistry and is minimally invasive. The 
manual selective excavation of tissues 
destroyed by the caries process, involv-
ing excavation of the infected dentine 
while conserving the affected dentine, 
is described in a separate article later in 
this series. A sealant restoration is then 
placed, which comprises a conventional 
adhesive restoration combined with the 

sealing of adjacent pits and fissures. In 
the case of ART, the restoration and seal-
ant are placed simultaneously using high-
viscosity glass-ionomer cement. Initially, 
this approach was proposed for the man-
agement of patients in developing coun-
tries because it can be performed using 
only manual instruments. The excellent 
results from clinical studies suggest that 
it also has its applications in industrial-
ised countries especially for patients with 
multiple caries lesions during the stabi-
lisation and motivation phase. Figure 3 
illustrates  the prophylactic phase in the 
management of the caries process. This 
patient consulted the dental department 
of the University Hospital of Clermont-
Ferrand for restoration of his teeth. Many 
open lesions can be observed as well as 
the presence of abundant plaque. Brushing 

was impossible because the many open 
dentine caries lesions made it very pain-
ful. ART was performed in quadrants. This 
not only improved the aesthetics but more 
importantly oral hygiene recommenda-
tions could then be implemented by the 
patient.

MINIMAL INTERVENTION  
DENTISTRY: BUILDING THE  
TREATMENT (CARE) PLAN?

‘Rational’ clinical practice is based on 
four key elements: 
1.	 Control of the disease by identifying 

and managing the risk factors
2.	 The detection and remineralisation of 

early lesions
3.	 Minimally invasive surgical 

intervention
4.	 Where possible the repair rather 

than replacement of defective 
restorations.15,16 

Clinically, a cariology-based care plan 
comprises three main phases: the diagnos-
tic phase, the prophylactic phase and the 
(recall) monitoring phase (Fig. 4).

The diagnostic phase
The diagnostic phase allows one to under-
stand why the disease (caries) has occurred 
and is used to evaluate the severity of the 
damage caused. It includes the determina-
tion of the individual caries risk factors 
and detection of carious lesions (pres-
ence and activity) for the application 
during the next phase, of non-invasive  
therapeutic solutions.

The determination of caries risk of indi-
vidual patients is based on the identification 
of the presence of pathological and protec-
tive factors that affect the demineralisation 
and remineralisation process respectively 
but also on the identification of risk pre-
dictors.17-19 Within the term ‘risk predictors’ 
are grouped all those factors which, while 
being not directly related to the caries pro-
cess itself, have been shown in longitudinal 
studies to be correlated with the appearance 
of new lesions. The main risk predictors are 
past exposure to caries, the presence of cav-
itated caries lesions or recent restorations 
placed due to caries, as well as demographic 
factors relating to the patient in terms of 
age, level of education and disabilities 
that potentially expose the patient to risk 
habits – a teenager with uncontrolled eat-
ing habits, the elderly where oral hygiene 

Minimal
intervention

Prophylaxis
phase

Restorative
phase

Diagnostic
phase

Recall

Protective
factors

Pathological
factors

Risk
predictors

Fig. 4  The minimal intervention treatment (care) plan

Fig. 5  Diagram of imbalance between protective factors, pathological factors and risk 
predictors existing in the case of high caries risk. Concept developed by J. D. B. Featherstone27-29
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is more difficult to maintain due to loss 
of motor skills, education associated with 
the level of care one takes of oneself and 
harmful lifestyles, which expose people to 
situations of poor hygiene and failure to 
seek care.20-26

Figure  5 illustrates the imbalance 
between protective factors, pathologi-
cal factors and risk predictors that exist 
in the case of high caries risk, a concept 
developed by Featherstone.27-29 Indeed, 
the weight of the caries risk predictors is 
important and entails the need to coun-
terbalance them in the implementation of 
measures tailored to the pathological fac-
tors present for each clinical case.

Prophylactic phase 
The second prophylactic phase aims to 
readjust the balance between pathological 
and protective factors. During this phase, 
measures required to curb the phenomena 
of demineralisation and to initiate rem-
ineralisation are implemented. Emphasis 
is placed on recommendations relating to 
hygiene and dietary habits, antibacterial 
therapy, prescription of appropriate fluo-
ride measures and the placement of pre-
ventive sealants. In the case of patients 
with cavitated lesions involving the den-
tine, atraumatic restorative care can com-
plement the arsenal of prophylactic or 
partial excavation of caries. ART reduces 
the bacterial load, places a glass-ionomer 
cement restoration, eliminates the cavity 
responsible for retention of the plaque bio-
film and protects the dentine allowing the 
patient to develop efficient oral hygiene.

Follow-up monitoring  
and maintenance

The third phase includes follow-up moni-
toring and maintenance. It concerns the 
reinforcement of patient education, moni-
toring the effectiveness of all preventive and 
control measures implemented for example, 
fluoride and preventive sealants, and thera-
peutic measures for example, the integrity 
of therapeutic sealants and restorations. 
During follow-up visits, potential failures 
can be intercepted and the recall interval 
adjusted based on new clinical findings and 
the behaviour of the patient.30-32

Restorations
The placement of restorations has long 
been regarded, incorrectly, as the primary 

solution to manage the caries process. The 
restorative component is of course not 
excluded, when required, from a minimal 
intervention care plan, but has no effect on 
the aetiologic factors and is not an essential 
component unlike the other three described 
above. Restorative treatment is therefore 
still required when the caries process has 
resulted in significant loss of dental tissue, 
in order to eliminate the retention of plaque 
within cavities and restore physiological 
masticatory function and aesthetics. The 
restorative phase can fit between control 
and surveillance. It must follow a minimally 
invasive approach, where caries removal/
cavity preparation is delayed until there are 
cavitated dentine lesions and through the 
use of adhesive materials, these cavities can 
remain minimally invasive.13,15,16,33-37 Such 
cavities are, by definition, conservative in 
design and there is no so-called ‘extension 
for prevention’, although sometimes it might 
be necessary to remove some sound tissue 
for example, reducing a weakened cusp 
or making retentive features. In the case 
of lesions close to the pulp, the complete 
removal of all the carious dentine is now 
called into question since glass-ionomer 
cements allow ion exchange leading to the 
remineralisation of demineralised tissue.38-44 
Defective restorations are not systematically 
removed and replaced. These radical solu-
tions need to be rethought and nuanced; 
polishing reduces the indications for the 
complete replacement of the restoration, the 
margins of restorations can be sealed and 
restorations can be repaired.15,45-48

CONCLUSIONS
High quality modern dentistry based on 
minimal intervention focuses on preven-
tion and control of disease with operative 
dental interventions that are limited to the 
absolute minimum.1 Ideally, care strategies 
must meet certain criteria, namely effec-
tiveness, ‘does it work in dental practice?’ 
and efficiency, ‘is the cost–effectiveness 
adequate?’ Although there is a growing 
scientific evidence-base about the effec-
tiveness of minimal intervention dentistry, 
it is nevertheless clear that the problem of 
efficiency arises in the context of imple-
mentation levels within current healthcare 
systems in different countries.
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