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ABSTRACT  

 

The traditional view, that consider the carious disease as an infectious disease where the therapeutic strategy 

requires the removal of bacteria and affected tissues, is no longer valid today. Alternative therapies involving 

the control of causative factors (carbohydrate restrictions, biofilm removal) or to rebalance de- and 

remineralization processes (fluoride and other remineralization strategies or sealing placement) have become the 

cornerstone of "the tooth decay management". These new therapies allow "the inactivation / control of the caries 

process, preservation of dental hard tissues, avoidance of repetitive restorative cycle, and maintenance of the 

tooth throughout the patient's life ". 

Today we have techniques for the selective removal of decayed the carious tissues that maintain a minimal area 

of soft or firm dentin near to the pulp and create a sealing area on the periphery in which healthy dentin and 

enamel on the walls and borders of the cavity provide an effective substrate for bio-adhesive restorations. 
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INTRODUCTION 

The current definition of carious disease 

introduces it into the club of so-called “select 

and complex” diseases, those pathologies that 

are caused by the combined manifestation of 

genes, infectious factors, environmental 

factors and risky daily behaviours (1). In the 

recent decades there has been a gradual 

change in the paradigm that underpins the 

clinical-therapeutic management of carious 

disease. For centuries, the vector of carious 

pathology has been considered the acid 

produced by the metabolism of sugars in the 

diet by the cariogenic bacteria (acidic and 

acidogenic); G.V. Black, the clinician who 

laid the foundations of operative / restorative 

dentistry, stressed that carious lesions can be 

prevented or stopped by brushing the teeth 

(2).  

The traditional view that considers carious 

disease as an infectious disease where the 

therapeutic strategy requires the removal of 

bacteria and affected tissue from the lesion, is 

no longer valid today. Alternative therapies 

involving the control of causative factors 

(carbohydrate restrictions, biofilm removal) 

or to rebalance de- and remineralization 

processes (fluoride and other remineralization 

strategies or sealing placement) have become 

the cornerstone of "tooth decay management" 

because they allow "the inactivation / control 

of the caries process, preservation of hard 
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dental tissues, avoidance of repetitive 

restorative cycle and maintenance of the tooth 

throughout the patient's life” (3). 

In deep dental caries, the old strategy of 

removing tissue to reach to healthy dentin 

affects the morpho-functional integrity of 

pulp-dentin complex and does not encourage 

its natural response to cariogenic attack 

through that allow biological barriers 

(sclerotic dentin, tertiary dentin, etc.) that 

oppose to the rapid progression of the dental 

caries process. Today we have techniques for 

the selective removal of the carious tissues 

that maintain a minimal area of soft or firm 

dentin near to the pulp and create a sealing 

area on the periphery in which healthy dentin 

and enamel on the walls and borders of the 

cavity provides an effective substrate for the 

bio-adhesive restorations. 

 

Date of etiology / ecology 

 

From an epidemiological point of view, 

when the oral health was introduced in the 

Global Study of Disease Assessment, it was 

shown that oral diseases are very common, 

affecting 3.9 billion people. Untreated 

cavities in the permanent teeth are the most 

common pathology in the world, affecting 2.4 

billion individuals (35%), while the untreated 

caries in deciduous teeth affect 621 million 

children (4). 

In the recent years, a slogan underlies most 

of the caries management systems: the main 

objective is the preservation of dental tissues, 

and restorations will be made only when 

indicated! This true mission will underpin all 

clinical (data collection, synthesis and 

diagnosis) and therapeutic (preventive and / 

or restorative) decisions. It must also guide us 

in the selection of the preventive/restorative 

materials, in the preparation techniques, in 

education and in the design of the 

reimbursement systems to stimulate as good 

as stimulative for doctors. 

According to the current definition, 

minimally invasive dentistry is a holistic 

caries management philosophy that includes 

the control of the carious lesions and minimal 

intervention dentistry. The main objective is 

the preservation of the dental tissues, early 

detection of dental caries and non-operative 

treatment, combined with minimally invasive 

restorative procedures (5) 

The current etiological hypotheses 

(ecological theory, extended ecological 

theory, ecological theory of dentinal / root 

caries) are based on the definition of the oral 

ecosystem which represents the totality of the 

oral microorganisms that interact with host 

factors in the oral cavity. The homeostasis is 

the property of the system through which 

variables are regulated (controlled) so that 

internal conditions remain stable and 

relatively constant. The oral microbial 

homeostasis is the ability of the oral 

ecosystem to maintain a stable microbial 

(microbiota) community through symbiosis, 

inter-microbial and host-microbiome 

interactions. Allostasis is the process in which 

the stability (homeostasis) of the system is 

obtained through physiological or behavioural 

changes; oral allostasis consists in the 

adaptation of the oral ecosystem to variable 

environmental conditions. Allostatic 

overloading, due to dysbiosis interactions, 

determines the failure of allostatic attempts to 

induce a state of adaptation and can leading to 

a pathophysiological state: in the oral cavity it 

can occur due to frequent and prolonged 

episodes with low pH, which will favor the 

creation of an oral cariogenic environment. 

The health of the stomatognathic system is 

ensured by its ability to adapt to 

environmental changes without suffering a 

collapse, a property called resilience (6). 

A deeper understanding of the carious 

process indicates that, in terms of ecological 

theory, bacterial adapting to acidic 

environments (an increase in acidogenicity 
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and bacterial acidity) and changes in the 

community climax to a more acidogenic and 

acidic microbiota (increasing proportions of 

acidogenic and acidic bacteria) are induced 

by frequent and prolonged acidification. Also, 

Streptococcus Mutans has an enzymatic 

package that includes glucosyl and fructosyl 

transferases. The metabolization of the 

carbohydrate substrate conduct to the 

synthesis of the extracellular polysaccharides 

(glucans) that help bacteria adhere, improve 

their structural integrity, and increase the core 

of the biofilm, making it harder to remove, as 

well as to the synthesis of the intracellular 

polysaccharides (glycogen) that act as a 

storage medium that will be used during 

periods of shortage or even in the absence of 

carbohydrate nutrient substrate. 

The extended ecological hypothesis of 

dental caries has been updated, being 

proposed the “global ecological hypothesis” 

that include the dentinal and root caries and 

add a proteolytic stage (7). 

In the current global hypothesis, bacterial 

acidification also induces the exposure of the 

organic matrix to the external environment 

and the activation of MMPs / cathepsins that 

exist within the pulp-dentine complex, the 

crevicular fluid and saliva. These proteases 

initially induce a partial degradation of the 

organic component exposed to acid action 

(especially collagen), which can later be 

denatured and destroyed by bacterial acids 

and proteolysis. 

Other less investigated species that are 

considered as indicators of caries are those of 

Atopobium and Slackia exigua; the 

community climax of the biofilm becomes 

extremely diverse and complex. Also, in the 

biofilm can be identified saccharolytic fungi 

(Candida albicans), Archaea (catalyst of 

fermentation processes by consuming 

products final metabolic factors such as 

H2O2 and H2) and bacteriophages (catalyst 

of genetic transfer involved in evolution) (8). 

Thus, each cavity could have its own 

demineralizing consortium (microorganisms 

and active genes) characterized by: the 

presence of acidogenic-aciduric 

microorganisms that have the ability to attach 

to the acquired film either directly (pioneer 

bacteria) or indirectly (beneficiary species: 

bifidobacteria and lactobacilli ), and the 

existence of environmental conditions that 

will promote the metabolism and 

multiplication of these species such as the 

access to low molecular weight sugars 

(sucrose) and a limited redox potential, 

conditions that ensure rapid fermentation and 

acid production (9). 

The compensatory mechanism implied in 

the production of alkaline substances is very 

important for the acid-sensitive commensal 

bacteria, thus playing a key role in the 

modulation of the microbial ecology within 

the oral biofilm. The primary sources of 

alkaline substances are the microbial 

metabolism of arginine, agmatine and urea. 

This microbial function seems to be a 

promising strategy in the management of 

carious disease because it increases the pH of 

the biofilm, favoring the remineralization of 

dental hard tissues and allowing the 

persistence of healthy commensal bacteria, 

thus preventing the overgrowth of the 

cariogenic (wild) bacteria. 

If we agreed that carious disease is not a 

real infectious disease, but only that it is 

modulated by bacterial biofilm, then we must 

accept the idea that it cannot be "cured" even 

by removing the entire biofilm or certain 

bacterial species. According to this modern 

approach, carious disease can be controlled 

by the management of etiological factors as 

an excessive intake of fermentable 

carbohydrates and a cariogenic bacterial 

biofilm. If this type of management is neither 

implemented nor accepted and carried out by 

patients, the activity of the lesion is not 

controlled, and the remaining cariogenic 
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biofilm favours the progression of the lesion 

that will lead to chronic pulpal inflammation, 

pulpal necrosis and apical periodontitis. 

 

Pathogenesis / biochemistry data 

 

Today, the caries process is seen as a 

dynamic, episodic, asynchronous and cyclic, 

in which predominates the mineral loss 

(demineralization) or the gain of minerals 

(remineralization), in relation to pH of the 

oral cavity and the biofilm / tooth interface. 

In an aqueous medium with a neutral or 

very weak acid pH, HAP crystals can dissolve 

in a minimal amount, calcium, phosphate and 

hydroxyl ions being released into the 

solution, which is saturated or very slightly 

unsaturated with respect to those minerals. 

Since saliva contains these ions, in a very 

short time it will become supersaturated with 

HAP so that take place a phenomenon of 

precipitation of these ions into the enamel.  

If at the biofilm / enamel interface there 

are also fluoride ions, in addition to calcium 

and phosphate ions, this bio-remineralization 

process will form fluorapatite (FAP) or fluor-

hydroxyapatite (FHAP), which is much more 

resistant to acid attacks, with critical pH of 

less than 4.5. 

The transition from the physiological to 

the pathological component is not a short and 

sudden phenomenon, but one that continues 

for a relatively long period, which also 

explains the absence of a distinct boundary 

line between "healthy" and "pathological". 

Therefore, sometimes the question “when is a 

caries really a caries?” can arise, and there is 

also uncertainty whether or not to treat what 

we think is a dental caries; if we would like to 

treat it, we are concerned not to intervene too 

much or too little! (Burke and Wilson, 1998). 

It should be specified that the overall and 

alternative de / remineralization process is 

limited to only a few millimetres of the 

surface enamel. The body of the lesion or the 

subsurface layer is the most demineralized 

area, which is covered by an intact "virtual" 

layer with a thickness of 0.03 mm. The 

presence of this layer can be seen as a 

handicap because it prevents the penetration 

of ions from the outside to the body of the 

lesion; we can consider it as a natural "bonus" 

that encouraged the design and application of 

nonoperative measures in noncavitary carious 

lesions. 

Acting in the dynamics of the caries 

process, fluoride is very effective to slow the 

progression of the carious lesions. However, 

fluoride has the disadvantage of the lack of 

direct effect on the responsible etiological 

factors, and also can leave scars that may be 

clinically visible. Fluoride is effective in the 

increase of the surface hardness of enamel 

and the decrease of the depth of lesions. The 

increase of fluoride levels in enamel is a 

consequence of the exchange of minerals 

when fluoride is present during the carious 

process

CONCLUSIONS 

Remineralization of demineralized dentin 

can occur as follows: the action of 

odontoblasts that will supply calcium and 

phosphate ions from the vital pulp, ionic 

diffusion (fluorine, calcium and phosphate) 

from materials placed on the floor of the 

prepared cavity and by contact with saliva 

that is supersaturated in ions of calcium and 

phosphate, especially in root caries, 

associated with sustained oral hygiene 

measures. 
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