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 ABSTRACT: 

This article explains the history of minimal intervention dentistry (MID) for managing dental caries and 

presents evidence for various carious lesion detection devices, for preventive measures, for non-restorative 

and restorative methods.  The dental profession currently is faced with a herculean task of how to manage 

the consequences of the caries process amongst the world population. If it is to manage carious lesion 

development and its progression, it should move away from the ‘surgical’ care approach and fully incline 

towards the MID approach. The chance for MID to be successful is thought to be increased tremendously if 

dental caries is not considered an infectious but instead a behavioural disease with a bacterial component.  

The two main carious lesion development related behaviours that is intake and frequency of fermentable 

sugars, to not more than five times daily, if controlled and removing dental plaque from all tooth surfaces 

using an effective fluoridated toothpaste twice daily, are the components for reducing the burden of dental 

caries in many communities in the world.  

 

Key words: Minimal intervention dentistry, caries lesion detection, caries risk assessment, caries 

preventive measures, restorative care, plague control. 

 

INTRODUCTION: 
Minimal Intervention Dentistry (MID) reaches the treatment objective using the least invasive surgical 

approach, with the removal of the minimal number of healthy tissues and is also considered a response to the 

traditional, surgical manner of managing dental caries, that is based on the operative concepts of G.V. Black 

. Over 100 years ago, Dr. G.V. Black (1836-1915) developed a system to categorize carious lesions into 6 

classes based on the type of tooth affected (anterior or posterior tooth) and the location of the lesion (e.g. 

lingual, buccal, occlusal, etc.) 1. This term, therefore, is not restricted to the management of dental caries but 

is also applicable to other areas of oral health; such as periodontology, oral rehabilitation and oral surgery. 
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EARLY CARIES DETECTION AND CARIES 

RISK ASSESSMENT: 

 

I. Detection devices: 
The oldest device used for detecting carious lesions, apart from the probe, is the X-ray machine. Radiography 

is reliable for detecting carious lesions in approximal tooth surfaces but considered unreliable in occlusal 

surfaces, particularly for diagnosing carious lesions in enamel and in the outer one-third to one half of the 

dentine.2, .3, .4. Fibre-Optic Trans-Illumination (FOTI) appears to be a very reliable device for detecting 

carious lesions in approximal surfaces, particularly in anterior teeth5. A new system using light fluorescence 

technology utilises a different wavelength than QLF (Quantitative light – induced fluorescence) to detect 

carious lesions, in conjunction with a camera. Currently, the value of QLF systems for carious lesion 

detection in clinical practice seems to be limited. Other methods, such as electrical impedance and 

photothermal radiometry have recently been developed. However more research is required before they can 

be advised. 

 

II.Visual-tactile methods: 
 The absence of a properly validated and reliable carious lesion detection device, the emphasis shifted back 

to visual-tactile detection methods in the second half of the 1990s. The World Health Organisation (WHO) 

had propagated its method, which was based on a ‘yes/no’ clearly cavitated dentine lesion, as a reliable data 

base was required for comparison of decayed, missing and filled (DMF) teeth scores among member 

countries and because DMF data from decades earlier were available6.  

The visual–tactile method comprises the use of the eye and a thin explorer, the latter is said to “lengthen the 

eye of the examiner.” Hereby a caries lesion can be: 

1. Detected, which implies a subjective method of determining whether or not a caries lesion is present. 

2. Assessed according to severity status (depth). 

3. Assessed according to activity status. 

Visual–tactile examination of the teeth is just one of several detection and assessment methods for caries, 

but still the most important. 

 

Caries risk assessment:  

The caries disease process is dynamic and multi-factorial in nature. Caries risk is defined as ‘the probability 

of future caries disease development’. Disease development includes both primary disease (new carious 

lesions) and secondary disease (lesion progression or reactivated carious lesions). Risk assessment for such 

a dynamic disease is complex as it is only able to provide a snapshot at that particular moment and risk 

factors may change over time. Most importantly, for assessing lesion activity accurately in one session, using 

a combination of indicators (visual appearance, location, tactile sensation and gingival health) might still 

provide the best way to determine lesion activity. Moreover, activity criteria are not designed to quantify 

lesion progression, with regard to either size or depth. Despite its current shortcomings, however, risk 

assessment and caries prediction is a crucial part of contemporary clinical decision-making that dental 

professionals apply on a daily basis. It serves as the foundation for the patients’ prognosis for caries and is 

embodied in the individually tailored oral health management plan provided to the patients. A strong body 

of evidence exists that at all ages the ‘past and present caries experience’ (and in particular the presence of 

active carious lesions) is still the most accurate and powerful, single predictor of risk of future carious lesion 

development7., 8., 9.  
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To continue with full-blown caries management strategies would be overtreatment. On the other hand, a 

patient’s caries risk may also change rapidly to extreme risk if, e.g., medications have been prescribed that 

affect salivary glands and lead to hyposalivation. 

Caries risk prediction is still a work-in-progress. 

 

OPTIMAL CARIES PREVENTIVE MEASURES: 
Different measures have been proposed for preventing and arresting carious lesions. It is the task of the dental 

professional to select, based on evidence and on the patient’s profile, which preventive measure(s) is most 

appropriate for a specific clinical situation. In many cases, more than one preventive measure needs to be 

applied.  

Dental caries is a preventable disease. Therefore, the best strategy for managing the disease is to intervene 

before its signs and symptoms are clinically detected. Disturbance of the biofilm (dental plaque) by brushing 

teeth with a sufficiently fluoridated toothpaste on a daily basis is an effective measure which contributes to 

the control of enamel carious lesion development10. Even disturbing the biofilm from cavitated dentine 

lesions appears to arrest further progression of such lesions11. Some various preventive measures are : 

1.Community-based methods 

Water fluoridation: associated with a 

decrease in carious lesions for both children 

and adults. 

Salt fluoridation: there is an indication that it 

can be effective in caries prevention when 

compared to no fluoride exposure. 

Nevertheless, this finding cannot be 

considered conclusive, as there is a lack of 

quality studies regarding the topic. 
Milk fluoridation: insufficient evidence that 

proves its effectiveness.  

 

*REFERENCES : MacDonagh et al.12, 

Griffin et al.13, Armfield14, Yeung et al.15, 

Ellwood et al.16, Yengopal et al.17 

 

2. Professional-based methods 
Fluoride gels and varnish are able to reduce 

the incidence of dental carious lesions18. 

 

3. Individual methods (toothpaste,   

mouthwash) 

Fluoride toothpaste and mouthwashes are 

effective in caries prevention. Fluoride 

toothpaste is one of the major factors related 

to the decline of caries prevalence in high-

income countries. 

 

*REFERENCES: Carvalho et al.19, 

Petterson and Bratthall20,.  

 

4. Pit and fissure sealants 

It is an effective measure for both carious 

prevention and arresting non-cavitated 

carious lesions. Although resin-based 

sealants are retained longer than those 

performed with glass-ionomer cements, 

none of them were shown to be superior in 

terms of caries prevention. 
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*REFERENCES: Beiruti et al.21, Griffin 

et al.22, Yengopal et al.23, Yengopal24. 

 

MINIMALLY INVASIVE OPERATIVE 

APPROACHES FOR MANAGING CAVITATED 

DENTINE CARIOUS LESIONS: 
Despite the plea made by WHO, the FDI World Dental Federation (FDI) and IADR (International 

Association for Dental Research) to reduce the use of restorative materials, especially amalgam, through 

placing much greater emphasis on caries preventive measures, the need for treating cavitated teeth will 

remain into the foreseeable future. 

 

 Remineralisation of demineralised dentine: 
Continued presence of cariogenic plaque is the principal aetiological factor for demineralisation of both 

enamel and dentine. It seems obvious that depleting or reducing the cariogenic potential of dental 

plaque/biofilm is the most important activity for the maintenance of a healthy dentition. Whether this activity 

is being achieved at the plaque development site, through reduction of the frequency of sugar intake, or at 

the plaque destruction level through disturbance or removal of it, or by increasing the acid resistance of tooth 

tissues through mineralising agents, or by reducing the micro-organisms in plaque through disinfecting 

agents, tooth surfaces ought to be free from cariogenic plaque. Clearly, a major reason for restoring a tooth 

cavity, from a cariology and preventive point of view, is to seal it and allow easy removal of dental plaque 

from the restored surfaces of the tooth. Concurrently, cavities are also restored to alleviate toothache and to 

restore form, function and aesthetics. 

Similar to remineralisation of enamel carious lesions, remineralisation of dentine carious lesions is possible. 

The evidence for this phenomenon in open cavities is still very weak, but evidence for closed cavities that 

had remnants of dental plaque and retained decomposed dentine, and were filled with a restorative material, 

is abundant25., 26., 27., 28., 29., 30., 31. 

 

Ways of removing decomposed dentine from tooth cavities in the context of 

cavity preparation according to MID and evidence-based survival results of 

restored teeth are presented in the following sections: 

 

1. Appropriate excavation methods: 
According to the concept of Minimal Intervention Dentistry (MID), only the decomposed dentine needs to 

be removed from within the cavity.  The most appropriate decomposed dentine removal methods had used 

either a chemo-mechanically applied gel or a metal hand excavator32., 33., 34., 35., 36. The efficacy of hand 

excavation in comparison to chemo-mechanical removal of decomposed dentine was tested in a clinical study 

which showed no difference between the two methods; 94% of chemo-mechanical and 89% of hand 

excavated cavities were free of visible decomposed dentine37. 

Whilst the use of a chemo-mechanical gel seems most effective in removing decomposed dentine adequately, 

the fact that its excavation takes a relatively long time cannot be ignored, and neither can the comparative 

increased cost. This then leaves hand excavation with a sharp metal excavator as a very effective method for 

removing decomposed carious dentine prior to restoration. The time involvement in cleaning the cavity may 

be an issue and most likely will, among others, depend on the operators’ experience in using hand excavators. 
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Study findings vary from no significant difference for cavity preparation in primary teeth between rotary 

instrumentation and hand excavation38 to rotary instrumentation’s being faster (2 minutes) than hand 

excavation39. 

 

2.Disinfecting excavated cavities: 
Earlier it has been stated that micro-organisms, retained under a well-sealed restoration, are reduced in 

numbers over time and have no potential to further demineralise the dentine, provided that the seal remains 

secured. It is often noticed that in such a situation the demineralised dentine remineralises over time40., 41. 

The question that then arises is: what is the added advantage of applying a disinfectant to a cavity after it has 

been adequately cleaned? Common disinfection agents are 2% chlorhexidine solution and, more recently, 

ozone gas. Cavity disinfection by chlorhexidine solution is only superficial and not-effective as has been 

shown in restoration survival studies using glass-ionomers after 2 years42 and 5-years43. Studies 

investigating the effect on the restoration survival rate of cavity disinfection with ozone gas prior to 

restoration, are lacking.  

 

3.Restorative materials: 

In past decades silicate cement and amalgam were the two most preferred dental materials used for restoring 

cavities in anterior and posterior teeth respectively. But these materials have been superseded to a great extent 

by resin-based and glass-ionomer-based materials. Both types of adhesive material are constantly being 

modified to mimic the physiological (behavioural) and physical characteristics of enamel and dentine. In 

particular, glass-ionomer restorative materials have undergone major changes during the last decades. 

Medium-viscosity glass-ionomer was recommended initially for non-stress bearing surfaces. However, the 

latest systematic review on restoration comparison concluded that the survival rates of high-viscosity glass-

ionomer restorations placed in stress-bearing surfaces in both deciduous and permanent dentitions were equal 

to or higher than those of comparable amalgam restorations44. 

Minimally invasive operative treatment approaches and adhesive materials and systems go hand-in-hand. 

Resin-based and glass-ionomer-based materials have their advantages and disadvantages. The dental 

practitioner ought to know the chemistry, characteristics and handling features of the restorative material that 

(s)he is using. Proper application of that knowledge in clinical practice is the basis for a long-lasting 

restoration. 

 

4. Atraumatic restorative treatment (ART) : 
This method makes use of hand instruments for opening cavities further, only to the extent required for 

removing decomposed carious dentine. The cavity is then cleaned, restored with a high-viscosity glass-

ionomer and adjacent pits and fissures are sealed concurrently45. Evidence-based studies have shown ART 

restorations in single-surface cavities in deciduous posterior teeth to survive as long as comparable amalgam 

restorations46. The mean annual failure rate of these ART restorations over the first two years was 3.5%47. 

Multiple-surface ART restorations in deciduous posterior teeth have a lower survival rate than single-surface 

ART restorations but they appear not to differ from either comparable resin-composite restorations48 or 

amalgam restorations49.,50. In addition to the high survival rates, other advantages of the ART approach 

include the absence of noise and vibration and the reduced need to administer local anaesthesia51.,52. 

Because electricity and running water are not required, ART is a proven caries management approach for 

use in outreach situations such as in schools and in rural areas.  Using the ART approach, both preventive 

and restorative care can be provided to a larger number of people than is possible through use of the 

traditional restorative method. 
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CONCLUSION: 
An astute dentist must apply the concepts of MID for the conservative management of dental caries and 

concurrently  

Promising patients with comfort, light and health-oriented treatment option for the glorious management. 
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