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Abstract: 
Dental caries remain a major oral health problem affecting children of small ages although it is a perfectly preventable 

disease. According to the American Association of Pediatric Dentistry, early childhood decay remains a major public 

health problem (AAPD, 2018). [1] 

The definition of severe early childhood caries (S-ECC) is any sign of smooth-surface caries in a child younger than 

three years of age, and from ages three through five, one or more cavitated, missing (due to caries), or filled smooth 

surfaces in primary maxillary anterior teeth or a decayed, missing, or filled score of greater than or equal to four (age 

3), greater than or equal to five (age 4), or greater than or equal to six (age 5).” The risk factors involved in the 

development of caries such as an imbalanced diet and high daily sugar intake are also involved in generating other 

diseases, such as diabetes or cardiovascular disease (WHO Report, 2003).[2] Reducing these risk factors could result 

in an overall improved quality of life which should be a priority for the medical health professionals. Reducing these 

risk factors should be a priority not for the dentist but also for all the medical health professionals as it can result in 

an overall improvement of the quality of life.  

Keywords: early caries in children, etiology, diagnosis, treatment. 

 

Introduction 

The term of early childhood caries (ECC) [3] 

was first proposed at a workshop held by the 

Center for Disease Control and Prevention 

(Kaste and Gift, 1995). According to AAPD 

(2016) ECC [4,5] “is defined as the presence 

of one or more decayed (non cavitated or 

cavitated lesions), missing (due to caries), or 

filled tooth surfaces in any primary tooth in a 

child under the age of six. The World Health 

Organization (WHO) [6] defines dental 

caries as "a localized, posteruptive microbial 

pathological process of external origin, which 

produces a softening of the dental hard 

tissues, resulting in the formation of a cavity” 

[7]. 
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The association between early childhood 

caries and socioeconomic status has been 

well documented.[8] Studies revealed that 

ECC is more prevalent in children with a low 

socioeconomic status.[9] The possible 

influence of socioeconomic status on dental 

health may also be a consequence of 

differences in dietary habits and the role of 

sugar in the diet.[10] 

 

1. Etiology of caries in children: 

Over the years, hundreds of theories have 

emerged that tried to explain the development 

of caries, some of them are based on links in 

the etiopathogenic chain, others have only a 

historical value, as time proved them to be 

false [7]. Today dental caries is considered to 

be an infectious disease with chronic 

evolution, a chronic destructive process of 

multicausal nature [11].  

Carious disease is considered a condition 

acquired as a result of the simultaneous 

interaction of at least three factors, which 

constitute Keyes' triad: 

a) The host represented by the quality of 

dental hard structures and the quantity 

and quality of saliva 

b) Food diet or fermentable nutrient 

substrate 

c) Microbial flora colonizing the tooth 

surface 

d) To these three factors is added a 

fourth represented by the exposure 

time of dental surfaces to the action of 

fermentation acids to produce 

demineralization. [12] 

 

The etiology of ECC is multifactorial and has 

been frequently associated with a poor diet 

and bad oral health habits.[10] The factors 

that contribute to the development of ECC 

are the well-known factors leading to dental 

caries: cariogenic microorganisms, 

fermentable carbohydrates and susceptible 

tooth surface/host [13].  

In the mouths of young children are present 

some particularities: newly established 

bacterial flora, immaturity of the host defense 

system, dietary substrate, which lead to 

severe and accelerated development of caries 

[13-15]. Inappropriate use of baby bottles 

(prolonged bedtime use of bottles with sweet 

content) has a central role in the etiology and 

severity of ECC. Most of the studies have 

shown significant correlation between ECC 

and bottle-feeding and sleeping with a bottle 

[10].  

Also the constant negotiation and modeling 

of the diet by the parents, the transition from 

natural to artificial nutrition as well as the 

transition from liquid to semi-solid and solid 

nutrition, the shaping of personality and 

individual preferences. These elements bring 

the uniqueness of the etiological 

characteristics of dental caries in the case of 

temporary and mixed dentition .[16] Genetic 

factors have little influence in the production 

of dental caries compared to the factors listed 

above. It is a well-known fact that parents 

decisively influence children's eating habits 

and how to maintain oral hygiene, as they 

tend to imitate the behavior of adults.  

Parents will blame the genetic factor for the 

appearance of carious processes in children, 

ignoring the food factor and oral hygiene. 

Heredity could be blamed in the case of 

dento-maxillary anomalies with crowding 

that favors plaque retention in areas with 

crowding, morphological anomalies, but 

there are not enough data to support this 

hypothesis. 

 

2. Quality of hard dental structures  

Carious disease appears because of an 

imbalance that is produced at the level of 

tooth enamel. It is considered a disease with 

delayed expression because numerous acid 

bacterial attacks over a long period of time 

are necessary for the appearance of cavity 

caries in the enamel. Dental enamel plays an 

essential role in the occurrence of the carious 
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process. It is made up of hydroxyapatite 

crystals surrounded by a matrix made up of 

water, proteins and lipids. Through this 

matrix, which represents 10-15% of the 

enamel volume, continuous exchanges are 

made between the enamel surface and the 

oral environment[11]. Brudevold, in 

1965,[17] studies the chemical composition 

of enamel and demonstrates that the enamel 

surface is much more resistant to caries than 

its subsurface. The enamel surface is more 

strongly mineralized and tends to accumulate 

an increasing amount of F, Zn, Pb and Fe than 

the immediately underlying layer. The 

surface is more difficult to dissolve in the 

acidic environment, contains less water and 

has more inorganic material than the adjacent 

substrate. These factors contribute to caries 

resistance and are partly responsible for the 

poor decay of the enamel surface compared 

to the adjacent substrate in the case of the 

initial carious lesion [7,18]. 

In children, the morphological characteristics 

of the teeth can be considered adjuncts in the 

initiation of the carious process: 

- certain morphological features: deep 

and narrow occlusal grooves and pits, 

flat and wide interdental contacts thus 

favoring food retention and implicitly 

bacterial retention [11] 

- deficiencies during the formation 

period of the dental organ that 

generate hypoplasias or 

hypocalcifications on which caries 

are more easily grafted [11]. 

Mallenby: enamel hypoplasia 

predisposes to the development of 

dental caries and the more teeth are 

affected by dystrophy, the more 

extensive the caries will be [7,19]. 

- the immaturity of recently erupted 

teeth, the teeth being more susceptible 

to caries in the first two years 

posteruptive, a period necessary for 

posteruptive maturation [20]. 

 

3. The nutritional substrate  

Nutrition affects the teeth during their 

development (food deficiencies of pregnant 

women affecting the quality of the child's 

dental structures), and malnutrition can 

exacerbate periodontal diseases as well as 

infectious diseases located in the oral cavity. 

The prenatal period is of limited importance, 

it is interested in the complete formation of 

the temporary dentition and the fetus always 

secures its needs from the maternal economy, 

in harsh conditions even by spoiling it. 

Protein intake is decisive for the formation of 

organic matrices, the quality of which is 

dependent on certain amino acids, provided 

to the greatest extent by natural nutrition 

from the first year of life, which artificial 

nutrition cannot imitate.  

Thus, the diet can be the source of some 

changes in the dental structures that can favor 

the early grafting of the carious process. 

However, protein deficiencies must be 

accompanied by an increased consumption of 

carbohydrates to cause caries to appear 

(Zarnea). The most important effect of food 

on the oral cavity is the local action. Nutrition 

is the second determining factor in the 

genesis of caries, its implications being 

dominated by the harmful effect of 

carbohydrates and the lack of harmfulness of 

lipids and proteins.  

Research has concluded that fats have a 

cariostatic effect, as the addition of lipids to 

cariogenic products reduces the incidence of 

caries.[18] Thus, chocolate containing cocoa 

butter is less cariogenic. The mechanism of 

the inhibitory effect is unknown, assuming 

that dietary lipids change the surface 

properties of enamel.[7] The harmful effect 

of carbohydrates has been proven by 

observations made on populations that have a 

diet of exclusively vegetable origin 

(Polynesian islands) or exclusively of animal 

origin (Eskimos) and who have healthy teeth 

if they do not consume carbohydrates. With 

their introduction into the food ration, after 
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the establishment of military bases and ports, 

caries appeared with greater frequency. This 

was also observed during the period of food 

restrictions during the Second World War, 

when the consumption of carbohydrates 

decreased greatly, leading to a decrease in the 

frequency of dental caries, and after the end 

of the war and the resumption of normal life, 

the frequency increased (Zarnea). 

 

4. Microbial flora of caries in children 

Carious disease occurs when an imbalance 

occurs in the microbial community on the 

surface of the tooth, so that microorganisms 

with cariogenic potential become dominant. 

The microbial flora responsible for the 

production of dental caries is represented by 

various species of Streptococcus (mutans, 

sanguis, salivarius, millieri), Lactobacillus 

(acidophilus and casei), some types of 

Actinomycetes. Streptococcus mutans, found 

in all children with dental caries, refers to a 

heterogeneous group of streptococcus of 

which S.Mutans and S.Sobrinus are the most 

common microorganisms associated with 

caries. These microorganisms are commonly 

found in the oral cavity and are found in an 

ecological balance .[11] 

Streptococcus mutans is considered to be the 

main bacterial species responsible for 

initiating the carious process. Although S. 

mutans is not detectable in the oral cavity of 

children before tooth eruption, several studies 

have shown that the age at which the child is 

infected with this microorganism is an 

important indicator of caries risk. The 

presence of Lactobacillus is also important. 

High level of S. mutans was correlated with 

increased number of caries. The impossibility 

of correlating the number of Lactobacillus 

with carioactivity shows that Lactobacillus 

cannot initiate the carious process alone but 

only correlated with Streptococcus mutans, 

by increasing plaque acid production (Toi et 

al. 1999). 

At birth, the child's oral cavity is sterile. The 

process of population with micro-organisms 

is initially done through passive 

contamination from the mother, food, milk 

and water and from the saliva of individuals 

in the immediate vicinity of the child. Until 

now, the exact age at which infection with 

Streptococcus mutans occurs is unknown. 

Caufield et al. (1993)[16] show that this 

infection ("window of infectivity") occurs at 

19 to 31 months of age. It is appreciated that 

the sooner the population with Streptococcus 

mutans is done, the sooner the carious 

experience of the individual will begin [11]. 

Studies by Aaltonen and Tenovuo (1994) 

have shown that frequent saliva transfer 

between mother and child has a protective 

effect. Children with an increased frequency 

of contact with maternal saliva before tooth 

eruption had lower numbers of Streptococcus 

mutans and fewer cavities compared to those 

with infrequent contact with maternal saliva. 

The possible explanation is that the child's 

exposure to cariogenic bacteria before tooth 

eruption increased the immunological 

resistance to caries. 

 

5. Pathogenesis of caries in children 

The carious process is characterized by the 

demineralization and dissolution of hard 

dental structures caused by the significant 

drop in pH at the bacterial plaque-tooth 

interface and the demineralization of the 

tooth. The local decrease in pH is the result 

of plaque metabolism, but only plaques with 

high content of Streptococcus mutans and 

Lactobacillus can cause a pH low enough for 

tooth demineralization to occur. A single 

exposure to a glucose solution of the 

cariogenic plaque results in the metabolism 

of the nutrients into organic acids (lactic acid) 

that dissociate, lowering the local pH. A 

single decrease in local pH is not sufficient to 

produce significant changes in the mineral 

content of the tooth surface.[18] Several such 

episodes, spent over a long period of time, 
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will cause caries to appear. Frequent 

exposure to sucrose is the most important 

factor in maintaining a low pH in the tooth, 

frequently resulting in demineralization of its 

surface[21]. 

Below a critical pH of 5.5, the tooth minerals 

act like a buffer system, losing Ca and 

phosphate ions to the plaque. At a low pH of 

3 or 4 the enamel surface is etched and rough. 

At pH 5, the surface of the tooth remains 

intact, while the minerals in the subsurface 

are dissolved.[18] This initial lesion confined 

to the enamel is incipient caries and is 

characterized by a virtually intact surface but 

a porous subsurface. This intact surface and 

the underlying porous substrate are 

responsible for the clinical features of the 

early lesion: the smooth intact surface 

becomes chalky white, opaque, especially 

when dry. When the porous body of the 

incipient lesion is hydrated, the lesion is not 

observed clinically, because the area remains 

translucent, a translucency that disappears 

after the removal of water from the 

underlying layer by drying, the area 

becoming opaque and whitish. The initial 

lesion may disappear through 

remineralization, restoring the enamel to 

health. If fluoride ions participate in 

remineralization, not only will the enamel be 

restored, but it increases its resistance to new 

acid attacks. 

 

6. Diagnosis of early caries in children 

Determining individual caries risk is the key 

factor in modern dental caries management. 

It is imperative to establish the risk in order 

to find an optimal prevention strategy.[22] 

The best indicator of future carious activity, 

especially in children, is the detection of the 

earliest sign of caries which is 

demineralization.  

Establishing individual caries risk guides 

provides choosing a reliable diagnostic and 

therapeutic method.[23] As no diagnostic 

method is perfect, overseeing or 

underestimating a lesion is inevitable. In 

these cases reevaluating the lesions after 6 

months is advisable. In a few cases the lesion 

will expand a lot in 6 months (rampant caries) 

and the prognosis of the tooth will be 

compromised. In case we overestimate a 

carious lesion and place a restoration without 

it being necessary, the attitude is irreversible 

[24]. 

The diagnostic methods currently used for the 

diagnosis of early caries and cavitation are: 

a) inspection of dental surfaces 

b) bitewing radiography 

c) fiber optic transillumination (FOTI) 

d) laser fluorescence 

e) ECM – diagnosis based on electrical 

measurements 

f) infrared radiation 

g) caries risk assessment 

h) enameloplasty as a diagnostic and 

treatment method 

 

7. Treatment of early caries in children 

The preventive treatment aims on the one 

hand to correct oral hygiene, [25] control and 

correct the diet, general fluoride 

supplements, to which the parent and the 

child contribute, and on the other hand the 

application of preventive measures by the 

dentist in the office: periodic professional 

hygiene, the application of fluorinated gels 

and varnishes, sealing of the pits and fissures. 

The actual curative treatment includes: 

remineralization through the topical 

application of fluorinated compounds, 

infiltration of lesions with resins, ozone 

therapy.[26] 

 

7.1. The role of fluoride in the prevention 

and remineralization of early lesions 

At the level of tooth enamel, ionic exchanges 

are constantly occurring in both directions 

from the saliva to the tooth and vice versa. 

Enamel is constantly exposed to 

demineralization and remineralization 

processes dependent on the ionic 
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composition of saliva. In order for caries not 

to occur, there must be a perfect balance 

between these processes. [27,28] 

Immediately posteruptive the enamel is the 

most vulnerable as it is completely 

mineralized in the first two years 

posteruptive, recently erupted teeth are more 

vulnerable to caries. [29-33]. Knowing these, 

a series of measures can be taken that favor 

the formation of healthy and resistant dental 

structures. The main exogenous sources of 

fluoride are: water and foods such as cheese, 

meat, cereals, tea leaves, fish, paddy rice. The 

amounts of fluoride in food are small, the 

intake from water can be important in some 

areas where the water is fluoridated [34]. 

 

Fluoride toxicity:The reference dose for 

fluoride poisoning is 5 mg F/kg body weight. 

Signs of acute fluoride poisoning are: nausea, 

vomiting, abdominal pain, convulsions, 

paresthesias. The emergency treatment of 

poisoning involves the induction of vomiting 

and the protection of the digestive mucosa. 

To reach this lethal dose, a child would need 

to ingest 200 fluoride tablets of 0.25 mg or a 

tube of toothpaste. Cases of acute poisoning 

are relatively rare. The most frequent adverse 

reaction is dental fluorosis that occurs due to 

the consumption of an inadequate amount of 

fluoride until the age of 8-9 [34,35] 

Mouthwash: 

To optimize the protective effect of the 

toothpaste, it is recommended to use 

mouthwash 2 times a day. [36] Most 

mouthwashes contain sodium fluoride in 

varying amounts (0.2% NaF that is 225 ppm 

fluoride indicated for weekly rinses; 0.05% 

NaF that is 900 ppm fluoride for daily rinses), 

but they may also contain stannous fluoride, 

amino fluorides, acidulated fluoro 

orthophosphate (APF). The mouthwash is 

indicated for rinsing the oral cavity of 

children who have learned to spit. Studies by 

Poulsen have shown a 20-50% reduction in 

caries when using fluoride mouthwashes 

[24]. 

Fluoride tablets: Fluoride tablets are not 

indicated if the drinking water has a fluoride 

concentration of more than 0.7 ppm fluoride. 

The tablets are taken orally, they are allowed 

to melt in the mouth, thus having a local and 

systemic action. Studies have shown that the 

use of fluoride tablets has reduced caries by 

20-80% [24,35] 

At home, weekly applications of 1.1% 

fluoride gels can be made by brushing 

followed by spitting out the excess, the 

method is addressed to children who have 

learned to spit. 

Fluoride gels and fluoride varnishes are the 

local method of fluoride administration in the 

dental office. 

Gels with fluoride: Professional topical 

fluoridation is recommended to begin after 

age 2, with applications at least twice a year 

until age 15. It is recommended to fluoridate 

each newly erupted tooth as close as possible 

to the moment of eruption and mandatory in 

the first post-eruptive year [34]. 

Fluoride-based varnishes:They contain NaF 

5%, it is applied simply and quickly, it 

requires a brief cleaning of the surfaces that 

can be dry or slightly wet, it is applied to the 

dental surfaces with a special applicator, it is 

left to evaporate for 1 minute. The child will 

avoid hard foods and the area will be brushed 

the next day. Two applications per year are 

recommended or in the case of early lesions 

3 applications within a week [34]. 

The most used fluorine-based varnish is 

Duraphat, it contains a high concentration of 

fluorine, 22600 ppm. The amount needed for 

both arches in a child up to 6 years old is the 

size of a pea, applied with a cotton swab. 

Studies in Scandinavia have shown a 50-70% 

reduction in caries [24]. 

 

7.2. Infiltration of early lesions with resins: 

Incipient carious lesions can be stopped from 

developing by sealing them with resins. The 
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principle of the method is to create a resin 

coating on the surface of the lesion that 

prevents cariogenic acids, carbohydrates and 

bacteria from entering the lesion. The 

bacteria that can remain at the level of the 

lesion no longer receive a nutrient substrate 

and thus the lesion is stopped in its evolution 

or the evolution occurs more slowly.  

Sealing aims to create a resin barrier on the 

surface of the lesion. Unlike sealing, the 

purpose of infiltration is to create a barrier 

within the lesion. 

Early lesions are characterized by the 

presence of an apparently intact superficial 

layer of enamel, and beneath it is much more 

porous demineralized enamel.[37.38] These 

porosities are the pathway through which 

cariogenic acids penetrate. These pathways 

are closed by infiltration [31,32]. with resins 

so the progression of caries is slowed down 

or stopped. The affected enamel crystals are 

covered with resin and thus protected from 

dissolution, the fragile crystalline network of 

the lesion is stabilized by the resin matrix, 

thus stopping the cavitation process. 

 

7.3. Ozone therapy in the prevention and 

remineralization of early lesions: 

Ozone has proven to be a very powerful 

antimicrobial agent, is used in multiple 

medical fields, and since the 2000s is also 

available for dental use. Applying ozone for 

10 seconds has been proven to eliminate over 

99% of microorganisms associated with tooth 

decay. Ozone has an antimicrobial effect by 

oxidizing biomolecules of cysteine, 

methionine and histidine, interrupting 

bacterial metabolism and affecting the 

structure of bacteria at the level of the 

bacterial wall, causing their lysis. Thus, a link 

of the carious chain is removed and the 

remineralization of dental tissues is possible 

[38]. 

A study conducted in Germany in 1999 by 

Micheelis and Reich included 42 patients 

with 57 early carious lesions in the fissure 

system. The extent of initial lesions was 

assessed with DIAGNOdent. Ozone was 

administered through the HealOzone 

handpiece (KaVo) for 40 seconds to the 

fissure system affected by early caries (test 

tooth), and the contralateral tooth (control 

tooth) was not treated with any method. After 

the application of ozone, the test and control 

teeth were remeasured with DIAGNOdent; 

measurements were repeated at 1, 2, and 3 

months and compared with baseline values 

before treatment. At the level of the test 

group, the analysis showed a significant 

improvement in the values, while at the level 

of the control group, no significant changes 

occurred [38]. 

Ozone therapy appears to be a promising 

alternative for the remineralization of early 

caries, but further studies are needed to 

introduce the widespread use of this method. 

 

8. Conclusions: 

Dental caries remain a major oral health 

problem affecting children of small ages 

although it is  a perfectly preventable disease. 

An in depth knowledge of the etiology and 

the early treatment is crucial for preventing 

dental caries in children. The risk factors 

involved in the development of caries such as 

an imbalanced diet and high daily sugar 

intake are also involved in generating other 

diseases. Reducing these risk factors should 

be a priority not for the dentist but also for all 

the medical health professionals as it can 

result in an overall improvement of the 

quality of life.  
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