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“Dizem que a vida é para quem sabe 

viver, mas ninguém nasce pronto. A 

vida é para quem é corajoso o 

suficiente para se arriscar e 

humilde o bastante para aprender”  

Clarice Lispector  
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Resumo 

 

A diminuição da prevalência da doença cárie vem sendo acompanhada pela redução 

na velocidade de progressão da doença, possibilitando a identificação de um maior 

número de lesões de cárie incipientes. Assim estratégias não invasivas podem ser 

empregadas visando a preservação dos tecidos dentários. O presente estudo 

retrospectivo avaliou o comportamento de lesões cariosas ativas em esmalte após 

tratamento não invasivo/microinvasivo, e fatores associados com inativação e não 

progressão dessas lesões. A amostra de conveniência foi composta por todos os 

prontuários clínicos de pacientes atendidos em um serviço público no período de 

2017 e 2018 com presença de lesões ativas em esmalte – escore 1, 2 e 3 (ICDAS). O 

desfecho inativação foi definido quando na última consulta foi registrado escores 1, 

2, 3, 5, ou 6 (ICDAS), classificado como inativo de acordo com os critérios de Nyvad 

ou selado. A não progressão foi definida quando lesões em esmalte (escores 1, 2 e 3 

do ICDAS) no baseline permaneceram na mesma categoria (escore 1, 2 e 3 do ICDAS) 

na última consulta ou quando lesões em esmalte (escore 1 e 2 ICDAS) tornaram-se 

escore 0 (ICDAS) na última consulta. Regressão de Poisson foi utilizada para avaliar 

a associação de variáveis independentes com os desfechos de inativação/não 

progressão. De 365 lesões ativas de cárie em esmalte de 105 pacientes, 72,6% 

inativaram e 92,1% não progrediram. O tempo médio entre a primeira e última 

consulta foi de 6,5 (±4,1) meses. A prevalência de inativação foi maior em crianças 

acima de 6 anos de idade (PR:0.55 CI: 0.34;0.91; p=0.020). Uma maior prevalência 

de lesões de cárie em esmalte que não inativaram após tratamento foi associada ao 

aumento na porcentagem do índice de placa visível (IPV) (PR:1.01 CI:1.00;1.02 

p=0.007). Não houve associação entre as variáveis independentes e a progressão 

das lesões. Conclui-se que a maioria das lesões iniciais de cárie inativaram e não 

progrediram após tratamento conservador. Crianças maiores de 6 anos de idade 

apresentaram maior prevalência de inativação das lesões de cárie em esmalte e um 

aumento na porcentagem do IPV foi observado como um fator de risco para a 

inativação, pós-tratamento conservador.  

 

Palavras-chave: cárie dental, dentes decíduos, dentes permanentes. 
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Abstract 

 

The dental caries prevalence decline has been accompanied by a reduction of the 

progression rate of the disease, allowing the identification of incipient carious 

lesions. Thus, noninvasive strategies can be used to preserve the integrity of tooth 

surface. This retrospective study investigated the behavior of active enamel carious 

lesions after non- and micro-invasive treatment, and the factors associated with the 

inactivation and non-progression. The sample consisted of all clinical records of 

children treated in a public set, attended during the period of 2017 and 2018, who 

had active enamel carious lesions - scores 1, 2, and 3 (ICDAS). The outcome 

“inactivation” was set when in the last appointment was registered scores 1, 2, 3, 5 

or 6 (ICDAS) classified as inactive according to the Nyvad criteria or sealed. We 

considered non progression of the enamel carious lesions, when enamel lesions 

(scores 1, 2 and 3 of the ICDAS) at baseline remained in the same category  (carious 

lesions scores 1, 2 and 3 of the ICDAS) in the last appointment or when enamel 

lesions (scores 1 and 2 of the ICDAS) at baseline became to lesions score 0 of the 

ICDAS in the last appointment.. Poisson regression model was used to investigate 

the association of the independent variables with inactivation and non-progression. 

From 365 active enamel carious lesions of 105 patients, 72.6% inactivated and 

92.1% did not progress. The mean time between first and last appointment was 6.5 

(±4.1) months. The prevalence of inactivation was higher among children with > 6 

years old (PR:0.55 CI: 0.34;0.91; p=0.020). Higher prevalence of lesions that did not 

inactivate post-treatment was associated with a higher visible plaque index 

(PR:1.01 CI:1.00;1.02 p=0.007). No independent variables were associated with 

lesions progression. It was concluded that most of the initial carious lesions 

inactivated and did not progress after conservative treatment. Children above 6 

years old had a higher prevalence of inactivation of enamel carious lesions and an 

increase in the percentage of IPV was observed as a risk factor for inactivation, after 

conservative treatment. 

 

Keywords: dental caries, primary teeth, permanent teeth.  
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1. Introdução 
 

A cárie dentária é uma das doenças crônicas mais prevalentes no mundo 

(KASSEBAUM et al., 2017). No Brasil, 53,4% das crianças aos cinco anos de idade 

possuem a doença cárie, tendo em média o índice ceo-d de 2,43 dentes com 

experiência de cárie, sendo o componente cariado o mais expressivo (BRASIL, 

2012). Estudos epidemiológicos têm observado uma redução na sua prevalência, 

baseada no índice de dentes cariados, perdidos e obturados (CPO-D) que reconhece 

apenas lesões em estágios mais avançados (cavidades) (BRASIL, 2012; FRENCKEN 

et al., 2017). A diminuição da prevalência vem sendo acompanhada pela redução na 

velocidade de progressão da doença (LAGERWEIJ, LOVEREN, 2015) possibilitando 

a identificação de um maior número de lesões de cárie incipientes (BRAGA et al., 

2009). Nesse estágio as lesões podem ser paralisadas, preservando a integridade 

dos tecidos dentários (NYVAD, 2004). 

O processo dinâmico da doença cárie consiste em períodos alternados de 

desmineralização e remineralização da estrutura dentária, a qual ocorrendo por 

tempo suficiente, pode ter seus cristais de hidroxiapatita solubilizados resultando 

em lesões iniciais de cárie geralmente em sítios anatômicos predisponentes a 

estagnação de biofilme dentário (PITTS et al., 2017). A presença de biofilme e 

alterações na dieta, como maior frequência de consumo de carboidratos, os quais 

são convertidos em ácidos pelas bactérias presentes na placa, levam a variações no 

pH. Quando períodos de pH crítico são frequentes (< 5,5 – na ausência de flúor e < 

4,5 na presença de flúor), pode ocorrer predomínio da saída de íons do esmalte 

dentário, formando uma lesão de cárie (CURY, 2002; FEATHERSTONE, 1999; 

WOLINSKY, 1994).  
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Devido a este cenário, o sistema de detecção de cárie baseado na inspeção 

visual tem sido proposto para detectar todos os estágios das lesões de cárie (ISMAIL 

et al., 2007), desde o primeiro sinal clínico da doença até cavidades extensas em 

dentina. A utilização de índices validados, como o International Caries Detection and 

Assessment System (ICDAS), através de boa iluminação e superfície limpa, promovem 

maior acurácia da inspeção visual (EKSTRAND et al., 2018), entretanto esta 

ferramenta não contempla a avaliação da atividade da lesão de cárie. Dessa forma, 

os critérios de Nyvad (1999) servem como ferramenta auxiliar na identificação de 

atividade da lesão de cárie. Assim, classificam-se como ativas as lesões com 

coloração esbranquiçada/amarelada com perda de brilho, superfície rugosa, 

geralmente coberta com placa e próximo à superfície gengival e sulcos oclusais; e 

inativas, lesões com coloração esbranquiçada/amarelada brilhosa, com textura lisa 

e sem biofilme cariogênico associado. Essa avaliação da atividade da cárie reflete a 

dinâmica da transição da lesão ao longo do tempo e, juntamente com outros 

parâmetros clínicos e radiográficos de diagnóstico, é essencial para determinar a 

decisão de tratamento.  

Um estudo de coorte demonstrou que a progressão das lesões ativas em pré-

escolares foi 50% mais frequentes que as lesões inativas, independente da 

severidade (lesões em esmalte ou dentina) (GUEDES et al., 2014). Entretanto, 

superfícies hígidas e lesões iniciais de cárie em crianças que já apresentam lesões 

cavitadas são mais propensas a progressão para condições mais severas (GUEDES 

et al., 2016).  

Neste sentido, lesões de cárie inativas em esmalte (paralisadas) não 

demandam nenhum tratamento (porém devem ser monitoradas), enquanto lesões 

não cavitadas ativas e lesões cavitadas ativas em esmalte devem ser manejadas de 
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forma não invasiva ou micro invasiva (SCHWENDICKE et al., 2019). A filosofia da 

Odontologia minimamente invasiva destaca-se pelo seu caráter conservador e de 

acessível aplicação, assim estratégias não invasivas envolvem o controle da dieta, 

controle do biofilme, e o uso racional de fluoretos para o controle do balanço 

mineral. Selantes podem ser utilizados como tratamento microinvasivo para lesões 

cariosas em esmalte (SCHWENDICKE et al., 2019). Essas medidas incluem o manejo 

dos fatores etiológicos baseado no risco individual de cárie dentária. 

Diversas estratégias conservadoras que visam a remineralização da 

estrutura dentária têm demonstrado benefícios na diminuição da progressão de 

lesões de cárie não cavitadas. Entretanto, a evidência é limitada sobre a efetividade 

desses tratamentos aplicados em lesões incipientes de cárie em pacientes de alto 

risco (TELLEZ et al., 2013). Além disso, não está claro quais os fatores de risco 

relacionados a nível dentário e individual podem influenciar no sucesso do 

tratamento não invasivo ou microinvasivo para o controle das lesões iniciais de 

cárie. 
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2. Objetivos 
 

2.1. Objetivo Geral  
 

Avaliar o comportamento de lesões cariosas ativas em esmalte em pacientes 

de alto risco de cárie após tratamento não invasivo/microinvasivo, assim como, a 

associação de determinantes em nível individual e clínico relacionados à inativação 

e não progressão das lesões. 

 

2.2. Objetivos Específicos  
 

- Descrever a prevalência de lesões de carie incipientes (manchas brancas ativas e 

microcavidades ativas em esmalte) em pacientes com alto risco de cárie; 

- Identificar os tratamentos efetuados; 

- Determinar o número de lesões que inativaram e não progrediram após a 

instituição do tratamento; 

- Avaliar as possíveis associações entre determinantes em nível individual, clínico e 

tratamento relacionados à inativação e não progressão das lesões ativas em esmalte. 
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Abstract 

Aim: This retrospective longitudinal study investigated the behavior of active 

enamel carious lesions after non- and micro-invasive treatment and factors 

associated with the inactivation and non-progression. Design: The sample consisted 

of clinical records of children treated in a public set (2017-2018) who had active 

enamel carious lesions - scores 1, 2, and 3 (ICDAS). The outcome “inactivation” was 

set when in the last appointment was registered scores 1, 2, 3, 5 or 6 (ICDAS) 

classified as inactive (Nyvad criteria), or sealed. Progression was defined as an 

increase in the severity (ICDAS). Poisson regression was used to evaluate individual 

and clinical factors associated with outcomes. Results: From 365 active enamel 

carious lesions of 105 high caries risk children, 72.6% inactivated and 92.1% did not 

progress in a mean time of 6.5 (±4.1) months. The prevalence of inactivation was 

higher among >6 years old children (PR:0.55 CI: 0.34;0.91; p=0.020). Higher 

prevalence of lesions that did not inactivate post-treatment was associated with a 

higher visible plaque index (PR:1.01 CI:1.00;1.02 p=0.007). No individual or clinical 

factors were associated with progression. Conclusion: The majority of active 

enamel carious lesions became arrested and did not progress. Inactivation was 

associated with older children and better biolfim control. 

 

KEYWORDS: dental caries, deciduous tooth, permanent dentition, decision-making, 

tooth reminalization  
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Introduction 

 

Dental caries is one of the most prevalent chronic diseases in children and 

adolescents worldwide1. Epidemiological studies2,3 have shown a decrease in its 

prevalence based on decayed, missed, and filled teeth index (DMF-T), that 

recognizes only more advanced stage lesions (cavities). The prevalence decline of 

the disease has been accompanied by a reduction of the progression rate of the 

lesions4, allowing the identification of incipient carious lesions5. At this stage, lesions 

can be arrested preserving the integrity of tooth surface6.  

Due to this scenario, caries detection systems based on visual inspection have 

been proposed to detect all stages of carious lesions7, from the first clinical signs of 

the disease to extensive cavitated dentin lesions. The assessment of caries activity, 

in conjunction with others clinical and radiographic diagnostic parameters, is 

essential in determining the treatment decision6. 

A cohort study has shown that the progression of active carious lesions in 

preschool children was 50% more frequent than inactive ones8, regardless of the 

severity (lesions in enamel or dentin). Moreover, sound surfaces and initial lesions 

in children already presenting cavities are more likely to progress to more severe 

conditions9.  

In this sense, inactive (arrested) carious lesions do not require any treatment 

(but should be monitored), while active noncavitated and cavitated carious lesions 

in enamel should be managed non- or micro-invasively10. Non-invasive strategies 

involves dietary and biofilm control, and use of fluorides for controlling mineral 

balance. Sealants can be used as micro-invasive treatment for treating enamel 

carious lesions10. Such measures include the management of the etiological factors 
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based on individual caries risk. 

Most conservative strategies aimed at remineralization of the dental 

structure have shown benefits in decreasing the progression of noncavitated 

lesions. However, the evidence is limited about the effectiveness of these methods 

applied to incipient carious lesions in high caries-risk children11. Also, there is no 

clear which risk tooth – and – patient factors related that may influence on success 

of non- or micro-invasive approaches for controlling the initial carious lesions. 

Therefore, the aim of this retrospective longitudinal study was to evaluate 

the behavior of active enamel carious lesions in high caries risk patients after non- 

or micro-invasive treatment, and the factors associated with the inactivation and 

progression of these lesions. 

 

Material and Methods 

 

Ethical aspects 

 

The local Research Ethics Committee approved the research protocol (n. 

20791119.7.0000.5347). For the collection of data, the parents or guardians signed 

written informed consent. The personal information of the patients was kept 

confidential. Present observational study conforms to the STROBE statement. 

 

Study design, characteristics, and participants 

 

The university-based retrospective longitudinal study was developed at the 

Children and Youth Dental Clinic, School of Dentistry, Federal University of Rio 
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Grande do Sul (UFRGS), Porto Alegre, Brazil. The convenience sample consisted of 

all clinical records (census) from patients, who had active enamel carious lesions - 

scores 1, 2, and 3 of the ICDAS 12 in permanent or primary teeth, characterized by 

roughed and whitish/yellowish opaque enamel surface with loss of luster, located 

in plaque stagnation area according to the NYVAD criteria13. Carious lesions should 

be received no intervention, non-invasive or micro-invasive treatment. Children 

were attended at the clinic during the period of 2017 and 2018. Only records with 

complete data were included. 

The clinical diagnostic and procedures were realized by undergraduate 

dental students (4th year) and residents in Pediatric Dentistry, supervised by 

experience specialists in Pediatric Dentistry. Dental students performed previous 

training in the diagnosis of carious lesions based on the ICDAS. This activity 

consisted of conventional theoretical class, activity with image projection and 

practical-laboratory activity with extracted teeth. The children attended was at this 

public pediatric dental clinic are three and twelve years old, who are mainly from 

low socioeconomic backgrounds.  

The dental care involves initial examinations for the diagnosis of caries 

disease and subsequent elaboration of an individual treatment plan, according to 

the sequence of specific priorities of each case. At the end of clinical care, a new 

clinical examination of the dental surfaces is performed to assess the impact of the 

treatment on the caries control. 

 

Data collection  
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Three trained researchers (ASA, DPG and MMS) collected from clinical 

records the following individual and clinical characteristics: age ( 6 years and > 6 

years), sex (boys or girls), dentition (primary or permanent), tooth location 

(anterior or posterior), tooth surface (palatal/buccal, occlusal or proximal), 

treatment (no treatment, non-invasive, micro-invasive), number of fluoride topical 

applications ( 3 or  3), oral hygiene instruction (yes or no), dietary guidance (yes 

or no), the severity and activity status of the carious lesion at the first and last 

appointments (including dates), and the total number of appointments.  

 

Outcome parameters  

 

Two outcomes were considered: inactivation and non-progression of enamel 

carious lesions based on clinical evaluation at first and last examination. The time 

between the first and last appointment was registered to evaluate the outcomes. We 

considered inactivation of enamel carious lesions (scores 1, 2, 3 of the ICDAS) when 

in the last appointment was registered the presence of carious lesions scores 1, 2, 3, 

5 or 6 of the ICDAS classified as inactive according to the Nyvad criteria13, or sealed. 

We considered non progression of the enamel carious lesions, when enamel lesions 

(scores 1, 2 and 3 of the ICDAS) at baseline remained in the same category (carious 

lesions scores 1, 2 and 3 of the ICDAS) in the last appointment or when enamel 

lesions (scores 1 and 2 of the ICDAS) at baseline became to lesions score 0 of the 

ICDAS in the last appointment. 

  

Statistical analyses 

 



21 
 

Data analyses were performed with STATA software 20.0 (Stata Corp., 

College Station, TX, USA). The descriptive analysis provided the distribution 

summary according to the independent variables. Poisson Regression Model was 

used to investigate the association of the independent variables with inactivation 

and non-progression of enamel carious lesions. Prevalence ratio and their 

respective 95% confidence intervals (PR; 95% CI) were obtained. Dependency of 

the variables of the same patient was considered (one patient could contribute with 

more than one tooth/lesion for the analysis). A backward stepwise procedure was 

used to select covariates in the fitting on the model. Only those variables presenting 

P values < 0.30 were selected to be included in the final model. A significance level 

of 5% was considered. 

 

Results 

 

Of a total 645 clinical records, 386 had initial carious lesions. Two hundred 

and eighty-one records were excluded from the study because they present 

incomplete data. Thus, 105 dental records were included in the study. 

The mean age of the children was 8.3 years (±2.4), presenting a DMFT mean 

of 6.2 (± 4.4), with the decayed component corresponding to 75.1% of the index. 

Three hundred and sixty-five active enamel carious lesions presented in 105 

patients (48 girls and 57 boys) were included in the analysis. The mean of the 

incipient carious lesions of the children was 3.5 (±2.5). The mean time between first 

and last clinical evaluation was 6.5 (±4.1) months. 

The characteristics of the active enamel carious lesions according to the 

independent variables are shown in Table 1. Of total of initial lesions, 43.3% 
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occurred in primary teeth and 56.7% in permanent teeth. The majority of the lesions 

(83.0%) were located in posterior teeth, being the first permanent molars and the 

second primary molars most affected. Most lesions were active non-cavitated 

carious lesions (scores 1 and 2 of the ICDAS), with only 15.9% presenting localized 

enamel breakdown (score 3 of the ICDAS). 

Non-invasive treatment was scheduled in 75.9% of cases, 12.9% of the 

lesions received micro-invasive treatment and 11,2% did not receive any non-

invasive or micro-invasive treatment. Regarding the type of non-invasive treatment, 

topical fluoride applications, oral hygiene instructions and dietary guidance were 

performed. Fifty-one (48.6%) patients received appointments foccused on oral 

hygiene counseling, with an average of 2.06 (±1.13) appointments. 

The characteristics of enamel caries lesions after treatments are shown in 

Table 2. Considering the enamel carious lesions (scores 1 and 2 of the ICDAS) at 

baseline, it was observed that 32.6% became inactive carious lesions (scores 1 and 

2 of the ICDAS), 35.5% clinically disappeared (score 0 of the ICDAS), 22.1% 

remained active (scores 1 and 2 of the ICDAS), and only 2.6% were sealed. It was 

noted that 92.8% of these lesions did not progress.  

Considering the initial active cavitated enamel carious lesions (score 3 of the 

ICDAS) at first examination, 37.9% received sealant, 29.3% became inactive carious 

lesions (score 3 of the ICDAS), and 20.7% remained active. Also, 87.9% did not 

progress.  

Table 3 shows the unadjusted and adjusted prevalence ratio of variables that 

may influence the inactivation of the lesions. In the unadjusted analysis, visible 

plaque index (PR:1.01 CI:1.00;1.02; p=0.001), > 3 fluoride topical applications (PR: 

1.79 CI:1.09;2.93; p=0.021) were associated with higher prevalence of non-
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inactivation of the carious lesions. Moreover, the prevalence of inactivation of 

enamel carious lesions was 60% higher among girls (PR: 0.60 CI:0.35;1.01; p=0.058) 

and 50% among children above 6 years old (PR: 0.50 CI:0.29;0.86; p=0.013). The 

final adjusted model demonstrated that the prevalence of inactivation of enamel 

carious lesions remained higher among older (>6 years old) children (PR:0.55 CI: 

0.34;0.91; p=0.020). Moreover, higher prevalence of lesions that did not inactivate 

post-treatment was associated with a higher visible plaque index (PR:1.01 

CI:1.00;1.02 p=0.007). 

Table 4 shows the unadjusted and adjusted prevalence ratio of variables that 

may influence on the progression of enamel carious lesions. In the unadjusted 

analysis, visible plaque index (PR:1.01 CI:1.00;1.03; p=0.012), DMF-T index (PR: 

1.12 CI:1.03;1.21; p=0.004), more than 3 topical fluoride applications (PR: 3.83 

CI:1.62;9.02; p=0.002) and absence of oral hygiene instructions (PR: 3.00 

CI:1.39;6.50; p=0.005) were associated with higher prevalence of progression of 

enamel carious lesions. Moreover, the prevalence of carious lesions that not 

progressed was 36% higher among children above 6 years old (PR: 0.36 

CI:0.17;0.80; p=0.012). However, the associations lost their significance in the 

adjusted model. 

 

Discussion 

 

This is the first retrospective university-based study that investigated the 

clinical behavior of active enamel carious lesions in patients at high caries risk after 

non-invasive and micro-invasive treatment and factors associated with inactivation 

and non-progression of these lesions. In our study, the majority of 365 carious 
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lesions of 105 patients were inactived (72.6%) and did not progress (92.1%) after 

conservative treatment after a mean time of 6.5 (±4.1) months. 

Once the caries disease is present, clinicians deal with the challenge of 

determining the appropriate approach to stop the consequences of the cariogenic 

process through arrest or reversal of carious lesions14. Patient-level interventions 

aim to reestablish the mineralization balance. These interventions require adequate 

patient adherence for success and include, but are not limited to, diet counseling15 

and oral hygiene instructions and reinforcement16. Lesion-level interventions 

include non-restorative treatment (non-invasive such as professional topical 

fluorides and micro-invasive such as sealants), as well as invasive procedures 

(restorations, endodontic treatment, and extraction), depending on the severity of 

the lesions. 

There is moderate-certainty evidence for recommendation of the use of 

sealants plus 5% NaF varnish, sealants alone, 5% NaF varnish alone or 1.23% APF 

gel to arrest or reverse non-cavitated carious lesions on occlusal surfaces of primary 

and permanent  teeth14. The use of 5% NaF varnish, resin infiltrant or sealants can 

be indicated to arrest or reverse non-cavitated carious lesions on approximal 

surfaces of primary and permanent teeth14. Also, there is moderate- to low-certainty 

evidence to recommend the use of 1.23% APF gel or 5% NaF varnish to control non-

cavitated carious lesions on facial or lingual surfaces of primary and permanent 

teeth14.  

In our study, most carious lesions received non-invasive treatment. Non-

invasive approach involved topical fluoride applications (1.23% APF gel), oral 

hygiene instruction and dietary guidance, irrespective of the carious lesions location 

or dentition. Few carious lesions were sealed, being the majority of them presenting 



25 
 

localized enamel breakdown. It may explain because the use of sealants was 

proposed as secondary approach for controlling initial carious lesions after an 

attempt to control the etiological factors of the disease through the oral hygiene 

instruction, and dietary guidance.  

 Although there is no consensus regarding application protocol of fluoride 

gel17, 3-4 applications at weekly intervals were used in most cases18, because this, 

associated with biofilm control, seems to be more adequate for treatment of 

incipient lesions in the clinical practice. It was verified that 73.3% of the active non-

cavitated enamel carious lesions and 69.0% of the active cavitated enamel carious 

lesions were arrested after non-invasive treatment.  

It is important to note that most lesions were restricted to smooth surfaces. 

Carious lesions in less susceptible surfaces (smooth surfaces) reduce in higher 

proportion than lesions in more susceptible surfaces (occlusal surfaces), 

irrespective of topical fluoride application, smooth surfaces are easier to maintain 

control of the biofilm due to it is anatomical characteristics19.
 
A previous study20 

investigated the efficacy of the application of 1.23% APF gel on the arrest of active 

incipient carious lesions in children and found an association between the number 

of active lesions at baseline and the number of appointments, irrespective of APF gel 

number, i.e., incipient carious lesions in patients with many lesions would require a 

longer period to become inactive. 

In our study, 48.6% of children received appointments foccused on oral 

hygiene counseling. It is known that biofilm control itself is an effective way to arrest 

enamel carious lesions21 
because it promotes mechanical abrasion of the enamel 

surface
 
and clinically leads to a change in the appearance of white spots, from chalky 

and rough (active) to bright and smooth (inactive)22. Therefore, the regression of 
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lesions could be mainly the result of surface abrasion and not from repair 

(remineralization) of the enamel’s mineral loss. It may explain because 35.5% of the 

non-cavitated enamel carious lesions clinically disappeared (score 0 of the ICDAS) 

after treatment. Moreover, some patients did not receive any non-invasive or micro-

invasive treatment. It is important to emphasize that the clinical profile of the 

children attended at the service are mostly children with presence of pain and 

diverse invasive treatment needs, which influences the treatment plan's conduct. 

Thereby, the priority of initial treatment is the management of pain, the removal of 

infectious foci and the control of extensive dentin lesions, which could justify the 

fact that some children have not yet received microinvasive - non-invasive 

treatment for the initial carious lesions. It was stated in the scientific literature that 

initial lesions arrest with no professional intervention23. 

Prevalence of inactivation of enamel carious lesions was higher among 

children above 6 years old (PR:0.55 CI: 0.34;0.91; p=0.020). A previous study24 

demonstrated that ages between 8 and 12-years were associated with a lower 

probability of active carious lesions. It has been shown an association between 

biofilm control and age, in which older children perform better mechanical biofilm 

removal than youngest children25. It is important to highlight that children must be 

supervised daily by a caregiver up to 7 or 8-years old because limited motor skills. 

Furthermore, the prevalence of non-inactivation of enamel carious lesions increased 

as percentage of the visible plaque index augmented (PR:1.01 CI:1.00;1.02 p=0.007). 

It is well established in the scientific literature that dental biofilm is a marker for 

oral health patterns. A birth cohort study demonstrated that the lifetime exposure 

to dental biofilm might be a risk factor for cumulative dental diseases, such as caries, 

periodontal disease, and tooth loss26.  
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Visible plaque index (PR:1.01 CI:1.00;1.03; p=0.012), DMF-T index (PR: 1.12 

CI:1.03;1.21; p=0.004), more than 3 topical fluoride applications (PR: 3.83 

CI:1.62;9.02; p=0.002), and absence of oral hygiene instructions (PR: 3.00 

CI:1.39;6.50; p=0.005) were associated with higher prevalence of progression of 

enamel carious lesions. There is a tendency to increase the number of fluoride 

applications when a difficulty in changing diet and hygiene habits is perceived. Thus, 

even increasing the number of fluoride applications, the prevalence of progression 

of enamel carious lesions increases. However, the associations lost their significance 

in the adjusted model. It is important to highlight that the main time between the 

first and the last appointment (treatment duration) was 6.4 (± 4.1) months, i. e., 

relatively short to note progression considering that caries disease is dynamic and 

slowly progressing. A cohort study9 reported that incipient carious lesions present 

a low frequency of progression, but these lesions are more likely to progress to more 

severe conditions in children already presenting dentin cavitation.  

The main limitation of this study, inherent a retrospective design, may be 

considered the lack of a calibrated examiner for the clinical evaluation of the lesions 

(although the examinations were checked by experienced clinical staff). 

Undergraduate students performed the caries diagnosis and subsequent treatment 

plan. However, the evaluation of the lesions activity has reached lower reliability 

values than the detection of their severity27, irrespective of the clinical experience. 

Meanwhile, observational studies could demonstrate the clinical reality, whereas 

not controlled settings may provide external validity. The findings of this study 

should be interpreted with caution because characteristics of the sampled 

population. This retrospective study was carried out in a high caries risk population 

with low socioeconomic profile, representing the worse scenario for control of 
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active enamel carious lesions. 

 

Conclusions 

The majority initial carious lesions became inactivated and did not progress after 

non-restorative treatment. Inactivation of enamel carious lesions is associated with 

higher children age and better biolfim control.  
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*Why this paper is important to paediatric dentists 

 Incipient carious lesions can be arrested preserving the integrity of tooth 

surface. 

  This study highlight that the biofilm control is crucial for the management of 

caries disease. 

 Non-restorative approaches are effective to inactivation of enamel carious 

lesions and non-progression enamel carious lesions in high caries-risk 

children.  
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Table 1. Initial characteristics of the active enamel carious lesion (n=365). 
 

 

Variables 

Initial Carious Lesions 

Noncavitated enamel carious 

lesions (scores 1 and 2 of the 

ICDAS) 

N (%) 

Cavitaded enamel 

carious lesions (score 

3 of the ICDAS) 

 N (%) 

Visible Plaque Index (VPI) site    

Yes 123 (40.1) 20 (34.5) 

No 184 (59.9) 38 (65.5) 

   

Dental Surface   

Buccal/Lingual 152 (49.5) 23 (39.7)  

Occlusal 101 (32.9) 31 (53.4) 

Mesial 49 (16) 4 (6.9) 

Distal 5 (1.6) -  

   

Treatment   

No treatment 35 (11.4) 6 (10.3) 

Non-invasive treatment 253 (82.4)  24 (41.4)  

Microinvasive 19 (6.2) 28 (48.3) 
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Table 2. Final characteristics of the enamel carious lesions (n=365 lesions). 

   

 

 

Variables 

Initial Carious Lesions 

Active noncavitated 

enamel carious lesions 

(scores 1 and 2 of the 

ICDAS) 

N (%) 

Active cavitaded enamel 

carious lesions (score 3 

of the ICDAS) 

 N (%) 

   

Final Characteristic of the lesions 

(ICDAS) 

  

Score 0 109 (35.5) - 

Scores 1-2 Active 68 (22.1)  - 

Scores 1-2 Inactive 100 (32.6) -  

Score 3- Active 6 (2) 12 (20.7) 

Score 3- Inactive 8 (2.6) 17 (29.3) 

Score 4 – Active 3 (1) - 

Score 5 – Active 5 (1.6) 6 (10.4) 

Score 5 - Inactive - 1 (1.7) 

Sealant 8 (2.6) 22 (37.9) 

   

Lesion Inactivation   

Yes 225 (73.3)  40 (69) 

No   82 (26.7) 18 (31) 

   

Lesion Progression   

Yes 22 (7.2)   7 (12.1) 

No 285 (92.8) 51 (87.9) 
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Table 3. Poisson regression analysis for inactivation of the enamel carious lesions according 

to individual and treatment/tooth-related variables. 

Variables 
Unadjusted 
PR (95% CI) 

P-value 
Adjusted 
PR (95% CI) 

P-value 

Sex 
    Boy 
    Girl 

 
1.00 
0.60 (0.35;1.01) 

0.058 
 
1.00 
0.68 (0.42;1.09) 

0.116 

Age (years) 
  6 
> 6 

 
1.00 
0.50 (0.29;0.86) 

0.013 
 
1.00 
0.55 (0.34;0.91) 

0.020 

Initial carious lesion 
Active enamel noncavitated  
Active enamel cavitated 

 
1.00 
1.07 (0.61; 1.87) 

0.798 
 
 

 

Dentition 
Primary  
Permanent 

 
1.00 
0.95 (0.58;1.54) 

0.848 
- 

 
- 

Tooth Location 
Anterior Teeth 
Posterior Teeth 

 
1.00 
0.91 (0.53;1.54) 

0.731   

Tooth Surface 
Palatal/Buccal Surfaces 
Occlusal Surfaces 

     Proximal Surfaces 

 
1.00 
1.00 (0.61;1.63) 
0.88 (0.45;1.71) 

 
 
0.993 
0.715 

 
- 
- 
- 

 
- 
- 

- 

Visible Plaque Index (follow up) 1.01 (1.00;1.02) 0.001 1.01 (1.00;1.02) 0.007 

Dmf-t index 1.02 (0.96;1.08) 0.394 - - 

Treatment 
Non-Invasive Treatment 
Micro-invasive Treatment 

 
1.00 
0.84 (0.42;1.69) 

0.645 
 
 

 

Number of Topical Fluoride Applications  
 3 applications 
 3 applications 

 
 
1.00 
1.79 (1.09;2.93) 

0.021 

 
 
1.00 
1.41 (0.88;2.26) 

0.151 

Oral Hygiene Instruction 
Yes 
No 

1.00 
1.31 (0.70;2.44) 

0.384   
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Table 4. Poisson regression analysis for progression of enamel carious lesions according to 

individual and treatment/tooth-related variables. 

Variables 
Unadjusted 
PR (95% CI) 

P-value 
Adjusted 
PR (95% CI) 

P-value 

Sex 
    Boy 
    Girl 

 
1.00 
0.65 (0.28;1.50) 

0.319 
 
- 

- 

Age (years) 
 6 
> 6 

 
1.00 
0.36 (0.17;0.80) 

0.012 
 
1.00 
0.56 (0.25;1.28) 

0.172 

Initial Lesion 
Active enamel noncavitated  
Active enamel cavitated 

 
1.00 
1.95 (0.83; 4.59) 

0.124 
 
1.00 
1.58 (0.70;3.59) 

0.268 

Dentition 
Primary  
Permanent  

 
1.00 
0.87 (0.39;1.95) 

0.742   

Tooth Location 
Anterior Teeth 
Posterior Teeth 

1.00 
0.79 (0.31;1.98) 

0.623 - - 

Tooth Surface 
Palatal/Buccal Surfaces 
Occlusal Surfaces 
Proximal Surfaces 

 
1.00 
0.91 (0.39;2.10) 
0.72 (0.23;2.29) 

 
 
0.825 
0.586 

 
- 
- 

- 

 
- 
- 

- 

Visible Plaque Index (follow up) 1.01 (1.00;1.03) 0.012 1.00 (0.98;1.02) 0.446 

DMFT Index 1.12 (1.03;1.21) 0.004 1.06 (0.97;1.16) 0.154 

Treatment 
Non-Invasive Treatment 
Micro-invasive Treatment 

 
1.00 
1.12 (0.36;3.41) 

0.838 
 
 
 

 

Number of Topical Fluoride Applications  
3 applications 
 3 applications 

 
 
1.00 
3.83 (1.62;9.02) 

0.002 

 
 
1.00 
1.94 (0.72;5.23) 

   0.188 

Oral Hygiene Instructions 
Yes 
No 

1.00 
3.00 (1.39;6.50) 

0.005 
1.00 
1.86 (0.76;4.53) 

   0.169 
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4. CONSIDERAÇÕES FINAIS 

 

Conclui-se que a maioria das lesões ativas de cárie em esmalte tornaram-se 

inativas e não progrediram após o tratamento não restaurador. O aumento na 

porcentagem do índice de placa visível é um fator de risco para a inativação das 

lesões. Crianças maiores de 6 anos de idade é fator de associação para a inativação 

das lesões de cárie em esmalte. Nesta amostra de conveniência, que teve um tempo 

médio de 6,5 (± 4,1) meses entre os exames, não foi encontrado associação da 

progressão das lesões iniciais de cárie com fatores individuais e clínicos. Dessa 

forma, estratégias conservadoras demonstraram ser apropriadas para inativação e 

paralisação das lesões iniciais de cárie. 
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Anexo 1 - Parecer do Comitê de Ética 
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