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RESUMO 

 

O objetivo deste estudo retrospectivo foi investigar a sobrevida e os fatores de risco 

associados às falhas de restaurações atraumáticas em crianças com cárie na primeira infância. 

Um total de 286 restaurações atraumáticas em molares decíduos provenientes de prontuários 

de 137 crianças na primeira infância atendidas por alunos de graduação na Bebê Clínica da 

Faculdade de Odontologia da Universidade Federal de Porto Alegre foram incluídas no 

estudo. Os procedimentos restauradores foram realizados sem anestesia, sob isolamento 

relativo, após remoção seletiva de tecido cariado com colheres de dentina e uso de cimento de 

ionômero de vidro indicado para Tratamento Restaurador Atraumático (ART) (Vitro Molar; 

DFL, Rio de Janeiro, Brasil). As seguintes variáveis foram coletadas dos prontuários: gênero 

(feminino ou masculino), nível de escolaridade materna (até 8 anos ou mais de 8 anos), risco 

de cárie (moderado: dentes cariados, com extração indicada e obturados (ceo-d) até 6 ou alto: 

ceo-d maior que 6), número de lesões de cárie ativas (até 8 ou mais do que 8), frequência de 

dieta cariogênica (até 4 vezes ao dia ou acima de 4 vezes), mamadeira diurna (sim ou não), 

mamadeira noturna (sim ou não), uso de dentifrício fluoretado (≥ 1000 ppm)  (sim ou não), 

frequência de escovação (uma vez ao dia ou duas ou mais), uso de fio dental (sim ou não), 

tipo de arco (superior ou inferior), tipo de dente (primeiro ou segundo molar) e número de 

superfícies restauradas (uma ou duas ou mais). Risco de cárie (ceo-d) e número de lesões de 

cárie ativas foram categorizadas usando a mediana como ponte de corte. Falha foi definida 

como necessidade de reintervenção na restauração, tratamento pulpar ou extração. A 

longevidade das restaurações até 1 ano de acompanhamento foi avaliada pelo teste de 

sobrevida Kaplan-Meier. Análise de regressão multivariada de Cox com fragilidade 

compartilhada foi usada para avaliar as variáveis clínicas e individuais associadas com as 

falhas restauradoras (p<0,05). As restaurações atraumáticas realizadas em crianças com alto 

risco de cárie apresentaram 2,71 vezes mais risco de falha do que aquelas feitas em crianças 

com risco moderado de cárie na análise bruta (p=0,03). No entanto, a associação perdeu 

significância no modelo ajustado (p=0,07). A taxa global de sobrevida das restaurações foi de 

85 % após 1 ano de acompanhamento.  Com base nos resultados deste estudo, pode-se 

concluir que as restaurações atraumáticas realizadas em crianças com cárie na primeira 

infância apresentaram sobrevida satisfatória após 1 ano de acompanhamento.  

 

Palavras-chave: Análise de sobrevida. Dente decíduo. Falha de restauração dentária. 

Odontopediatria 



 

 

ABSTRACT 

 

The purpose of this retrospective study was to investigate the survival and risk factors 

associated with failures of the atraumatic restorations in clidren with early childhood caries. A 

total of 286 atraumatic restorations in primary molars from records of 137 children in the 

early childhood attended by undergraduate students at Baby Clinic of the School of Dentistry 

of the Federal University of Porto Alegre were included in the study. Restorative procedures 

were performed without anesthesia, under relative isolation, after selective tissue removal 

with spoon excavators and use of glass ionomer cement indicated for Atraumatic Restorative 

Treatment (ART) (Vitro Molar; DFL, Rio de Janeiro, Brazil). The following variables were 

collected from dental records: gender (boys or girls), mother’s school level (up to eight years 

of formal education or more than eight years), caries risk (moderate: decayed, missing and 

filled - teeth (dmf-t) until six or high: dmf-t higher than six), number of active caries lesions 

(until eight or more than eight), frequency of cariogenic diet (up to four times daily or more 

than four times), daytime bottle feeding (yes or no), night bottle feeding (yes or no), use of 

standard fluoride toothpaste (≥ 1000 ppm) (yes or no), frequency of brushing (once a day or 

two or more times), flossing use (yes or no), type of arch (upper or lower), type of tooth (first 

or second molar), and number of restored surfaces (one or two or more). Caries experience 

(dmf-t index) and number of active caries lesions were categorized using the median as the 

cut- point. Failure was defined as the need for restoration reintervention, pulp treatment or 

extraction. The restorations’ longevity up to 1 year of follow-up was assessed using the 

Kaplan-Meier survival test. Multivariate Cox regression analysis with shared frailty was used 

to evaluate the clinical and individual variables associated with failures (p<0.05). ART 

restorations performed in children with high caries risk had 2.71 times more risk of failure 

than those placed in children with moderate caries risk (p=0.03). However, the association has 

lost significance in the adjusted model (p=0.07). The overall survival rate of the restorations 

was 85% after 1 year of follow-up. Based on the results of this study, it can be concluded that 

atraumatic restorations performed in children with early childhood caries had a satisfactory 

survival after 1 year of follow-up. 

 

Keywords: Survival analysis. Tooth deciduous. Dental restoration failure. Pediatric dentistry. 
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1 INTRODUÇÃO 

 

 Cárie na primeira infância é definida como a presença de uma ou mais superfícies 

dentárias cariadas (cavitadas ou não), perdidas (devido à lesão cariosa) ou restauradas em 

dentes decíduos de crianças até 5 anos de idade (AAPD, 2017; TINANOFF et al., 2019). A 

cárie dentária em crianças de pouca idade representa um importante problema de saúde 

pública, uma vez que apresenta maior risco de desenvolvimento de novas lesões cariosas nas 

dentições decídua e permanente (AL-SHALAN et al., 1997; TINANOFF et al., 2019). 

 Além disso, a cárie na primeira infância pode se manifestar de forma grave, levando à 

grande destruição dos tecidos dentários em um curto período de tempo e, consequentemente, 

impactando negativamente na qualidade de vida da criança e seu núcleo familiar (MARTINS-

JÚNIOR et al., 2013). Na primeira infância, esta doença está intimamente ligada a 

inadequado hábitos de higiene e fatores dietéticos (RODRIGUES; SHEIHAM, 2000; SEOW 

et al., 2009; TINANOFF et al., 2019), principalmente a alimentação associado ao sono, com 

produtos que contenham carboidratos fermentáveis, em especial a sacarose (SEOW et al., 

2009). 

 Procedimentos restauradores atrelados à medidas preventivas são rotineiramente 

realizados na prática clínica visando o controle da rápida progressão da doença e o 

restabelecimento funcional dos tecidos dentários acometidos por cárie (FINUCANE, 2012). 

No entanto, o tratamento restaurador é, por vezes, de difícil execução devido às dificuldades 

de manejo comportamental dos bebês (WAGGONER, 2015). 

 O Tratamento Restaurador Atraumático (ART) se insere na filosofia de tratamento 

restaurador definitivo de baixo custo, baseado na Mínima Intervenção. Esta técnica preconiza 

a remoção seletiva do tecido cariado com o auxílio de instrumentos manuais e o selamento de 

cavidades rasas e médias e sulcos adjacentes com cimento de ionômero de vidro de alta 

viscosidade, sob isolamento relativo do campo operatório (FRENCKEN; HOLMGREN, 

1999). A relativa simplicidade da técnica permite o controle da dor, tornando desnecessária a 

utilização de anestesia local. Desta maneira, ocorre redução da ansiedade, favorecendo o bom 

comportamento dos pacientes durante a realização dos procedimentos clínicos. Além disso, a 

redução no tempo de trabalho (FRENCKEN; HOLMGREN, 1999) e ausência do barulho 

referente à utilização do motor também contribuem para o atendimento com menor grau de 

desconforto (SCHRIKS; VAN AMERONGEN, 2003). Sendo assim, o ART apresenta 

potencial para ser bem aplicado nos bebês (FRENCKEN et al., 2012).   

 De fato, tem sido reportada alta taxa de sobrevida de restaurações ART em superfícies 
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oclusais para as dentições decídua e permanente (FRENCKEN et al., 2004; VAN'T HOF et 

al., 2006) e similar longevidade das restaurações ocluso-proximais realizadas pelas técnicas 

restauradoras atraumática e convencional em dentes decíduos (TEDESCO et al., 2017). No 

entanto, esses estudos são focados no comportamento de restaurações atraumáticas em dentes 

decíduos de crianças em idade escolar.       

 O nível de cooperação da criança durante o tratamento, o consentimento dos pais, a 

variabilidade na quantidade de estrutura dentária remanescente e as diferenças em termos de 

risco de cárie são barreiras para a realização de ensaios clínicos que investiguem a 

longevidade de restaurações realizadas na primeira infância (WAGGONER, 2015). Assim, 

estudos retrospectivos podem fornecer dados que refletem a sobrevida dos tratamentos 

realizados na prática clínica, onde variáveis relacionadas ao operador e ao paciente não são 

controladas nem padronizadas como em ensaios clínicos randomizados.    

 A despeito das evidências disponíveis, é incontestável que ainda existe uma lacuna na 

literatura acerca do comportamento clínico de restaurações na dentição decídua, 

especialmente na primeira infância. Sendo assim, o objetivo do presente estudo retrospectivo 

será avaliar a sobrevida e os fatores de risco associados com falhas de restaurações 

atraumáticas realizadas em crianças com cárie na primeira infância. 
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Abstract 

 

Purpose: This retrospective university-based study assessed the survival and risk factors 

associated with failure of atraumatic restorative treatment (ART) restorations placed in 

children with early childhood caries (ECC). Methods: The sample comprised of 286 

restorations from records of 137 children attended in a university dental clinic. Date of 

restoration placement, any re-intervention (failure), and the patient’s last check-up were 

collected. The restorations’ longevity up to 1 year of follow-up was assessed by Kaplan-Meier 

survival test. Multivariate Cox regression analysis with shared frailty was used to evaluate the 

factors associated with failures (p<0.05). Results: The mean age of the children was 2.3 years 

(±0.6), presenting a decayed, missing, and filled teeth (dmft) mean of 6.3 (± 3.2).  Mean 

survival time was 11.1 months (95%CI: 10.8-11.4), with 85.0% of the restorations surviving 

after 1 year. Caries experience was associated with risk of restoration failure in crude 

analysis; where ART restorations performed in children with high caries experience had 2.71 

times more risk of failure than those placed in children with moderate caries experience 

(p=0.03). However, the association lost its significance in the adjusted model (p=0.07). 

Conclusion: ART is a patient-friendly approach to manage ECC that promotes satisfactory 

restorations’ survival after 1 year. 

Keywords: atraumatic restorative treatment, baby bottle-fed tooth decay, survival analysis 
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Introduction 

 

 

 Early childhood caries (ECC) is defined as the presence of one or more decayed 

(noncavitated or cavitated lesions), missing (due to caries), or filled tooth surfaces in any 

primary tooth in a child under the age of six1. ECC remains a highly prevalent worldwide 

disease that has high costs to society and has a major impact on parents’ and children's quality 

of life2.         

Restorative therapy is regularly performed in daily Pediatric clinic for treating rapid 

and extensive destruction of primary teeth caused by ECC3. Nevertheless, management of 

ECC is particularly challenging for dental practitioners because of difficulties with behavior 

management in infants4. Atraumatic restorative treatment (ART) is a patient-friendly 

approach that simplifies the restorative procedure through the exclusive use of hand 

instruments, followed by the application of high-viscous glass ionomer cement5. Furthermore, 

ART is less painful and anxiety-inducing than conventional restorative treatments and rarely 

requires local anesthesia6.     

Although ART was originally developed for use in underserved communities, its use 

has now been extended to private practice in developed countries7. The rationale for its 

widespread use lies in the fact that the principles of ART fit well with minimal intervention 

dentistry6. The current scientific evidence suggests that ART is an appropriate procedure to 

treat occlusal and occluso-proximal cavities in primary teeth8,9. These findings, however, are 

focused on the survival rates of ART in primary teeth in school children. A recent 1-year 

pragmatic randomized controlled trial10 reported that fewer children with ECC treated with 

ART approach were referred for specialist pediatric dental treatment in comparison with 

conventional treatment performed under general anesthesia, leading to cost saving of 63%11.

 It has been shown that the presence of enamel defects and high levels of mutans 

streptococci are strongest risk factors associated with ECC12. Additionally, presence of 
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dentinal caries, frequent consumption of sweetened foods, poor oral hygiene, and presence of 

visible plaque are significant risk factors12. To the best of our knowledge, no previous study 

has investigated the individual and tooth related factors that may dictate the survival time of 

ART in children with ECC.     

Therefore, this retrospective university-based study aimed to evaluate the survival and 

risk factors associated with failure of ART restorations placed in children with ECC. 

Methods 

 

Ethical aspects  

 The local Research Ethics Committee approved the research protocol. 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. 

Sample collection  

 This retrospective university-based study was conducted at the Baby Clinic of the 

School of Dentistry, Federal University of Rio Grande do Sul, Brazil. The convenience 

sample comprised of children (0-3 years old) treated during the period 2010-2018 by fourth 

and fifth year undergraduate dental students, supervised by professors (pediatric dentistry 

specialists). To be included in the study, children should have received at least one ART 

restoration in primary molars. Moreover, patients should have at least one visit at the clinic 

after the restoration placement. Children with compromised systemic health were excluded 

from the study.    

Of a total of 1,002 clinical records, 164 had ART restorations in primary teeth. Six 

patients were excluded because they did not return to dental clinic after restoration was 
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performed. Additionally, 21 records presented incomplete data, hence, were excluded from 

the study. Thus, 137 children were included in the study. 

Restorative procedures 

 The clinical approach followed the ART guidelines proposed by Frencken and 

Holmgren5. No local anesthesia was used during treatment. The plaque was removed, and an 

enamel hatchet was used to access underlying softened dentin when necessary. All procedures 

were performed under relative isolation of the operatory field with cotton rolls. Hand 

excavators compatible with the size of the carious cavity were used to perform selective 

carious tissue removal up to firm dentin13. Visual and tactile clinical criteria were used to 

guide to selective carious tissue removal up to firm dentin on the pulp floor. Excavation was 

stopped when hardened, dried dentin with a leathery consistency (resistant to hand excavator) 

was achieved13. Complete carious tissue removal was performed from the cavosurface 

margins and lateral walls.  Conditioning of the cavity was done with 11.5% polyacrilic acid 

solution (DFL, Rio de Janeiro, Brazil) for 10 s, followed by rinsing with water and drying 

with cotton pellets. Moisture control was done with cotton rolls. The cavity was restored with 

glass ionomer cement (Vitro Molar; DFL, Rio de Janeiro, Brazil). The material was hand 

mixed according to the manufacturer instructions (powder/liquid ratio 1:1), and inserted into 

the cavity with a #1 spatula. A thin layer of petroleum jelly was rubbed over the index finger 

and the restoration was pressed for 20 s. For occluso-proximal cavities, an adapted matrix 

strip with a wooden wedge was used to maintain it in place, providing appropriate contour to 

the restoration.      

After the initial set (approximately 5 min), occlusion was checked and if necessary, 

sharp hand instruments were used for adjustments. A new layer of petroleum jelly was 

applied to the restoration and parents or guardians were instructed to not offer solid food to 
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children for at least 1 hour after restorative treatment. 

Data collection 

 The restoration history was collected from the patient records. The factors potentially 

associated with treatment failure were investigated, including individual and clinical 

characteristics: gender (boys or girls), mother’s school level (up to eight years of formal 

education or more than eight years), caries experience (moderate: decayed, missing, and filled 

teeth (dmft) until six or high: dmf-t higher than six), number of active caries lesions (until 

eight or more than eight), frequency of cariogenic dietary carbohydrate - mainly sugar intake 

(up to four times daily or more than four times), daytime bottle feeding (yes or no), nighttime 

bottle feeding (yes or no), use of standard fluoride toothpaste (≥ 1000 ppm) (yes or no), 

frequency of brushing (once a day or twice or more times), flossing use (yes or no), type of 

arch (upper or lower), type of tooth (first or second molar), and cavity type (occlusal or 

occluso-proximal). Caries experience (dmft index), and number of active caries lesions of the 

patients at the first appointment were categorized using the median as the cutoff point. 

 Date of restoration placement and any re-intervention as well as the patient’s last 

check-up were considered to calculate the longevity of restorations. When no intervention 

was necessary on the restoration until the last check-up (date of censoring), the restoration 

was considered satisfactory. A restoration was considered a failure if it was replaced or 

repaired, or if another treatment affecting the restoration was necessary (endodontic treatment 

or tooth extraction).  

Statistical analysis  

The descriptive distribution provides summary statistics according to the independent 

variables. Survival analysis was performed to assess factors associated with the restorations’ 

longevity, and data were censored at 1 year of follow-up. Survival curves of the restorations 



15 

  

were assessed through the Kaplan-Meier method. Curves were also adjusted by individuals to 

take into account clustering of data (more than one restoration per subject).   

 Multivariate Cox regression models with shared frailty were performed to identify 

factors associated with failure of restorations. These models consider that observations within 

the same group (the patient) are correlated, sharing the same frailty, being analogous to 

multilevel regression models with random effects. Hazard ratios and their respective 95 % 

confidence intervals (HR; 95 % CI) were obtained. A backward stepwise procedure was used 

to select covariates in the fitting of the model. Only those variables presenting p <0.20 were 

selected to be included in the final model. A significance level of 5 % was considered 

significant. Data analyses were performed with STATA software 12.0 (Stata Corp., College 

Station, TX, USA). 

 

Results 

 

 Two hundred and eighty-six atraumatic restorations placed in 137 patients were 

included in the analysis. The mean age of the children was 2.3 years (±0.6), presenting a 

decayed, missing, and filled teeth (dmft) mean of 6.3 (± 3.2).  

 Table 1 shows the distribution of restorations and their rates of “success” according to 

individual and clinical-level variables. Among all restorations considered in the analysis, 163 

(53.0%) were placed in girls. Most restorations were placed in children who did not use dental 

floss (93.0%) and had their teeth brushed twice or more times per day (87.8%) with a standard 

fluoride toothpaste (80.1%). Additionally, the restorations were more common in children 

who were bottle fed during the daytime (89.5%) and nighttime (87.8%), and who ingested 

sugar up to four times daily (79.4%). The majority of the restorations (82.9%) were placed in 

first primary molars. Occlusal restorations were more frequent (93.0%) than occluso-proximal 
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ones  (7.0%) as well as those performed in the lower arch (54.2%) when compared with the 

upper arch (45.8%). The overall success rate was 89.9% (257/286).   

 Table 2 shows the unadjusted and adjusted HR for failures according to independent 

variables. Caries experience was associated with risk of restoration failure in crude analysis, 

where ART restorations performed in children with high caries experience had 2.71 times 

more risk of failure than those placed in children with moderate caries experience (p=0.03). 

However, the association lost its significance in the adjusted model (p=0.07).  

 The cumulative restoration survival estimate is shown in Figure 1. Mean survival time 

was 11.1 months (95%CI: 10.8-11.4), with 85.0% of the restorations surviving after 1 year of 

evaluation.  

Discussion 

 This is the first retrospective study that investigated the survival and factors associated 

with failures of the ART restorations performed in infants with ECC. The overall survival rate 

of the restorations was 85.0% after 1 year of follow-up.  

 A recent systematic review14 reported that the survival rate of single- and multiple-

surfaces ART restorations in primary teeth over the first 2 years were 94.3% and 65.4%, 

respectively. It is important to highlight that these findings are based on restorations placed in 

school children by trained and experienced operators. The reduced ability to manage a 

younger child’s behavior in association with the limited technical experience of the students 

could contribute to the subtle low survival of restorative treatment found in our study.  

 A higher number of surfaces included in cavity preparations can decrease the tooth 

resistance to fracture 15–17, even in primary teeth that have lower occlusal loading compared to 

permanent ones 18. Furthermore, there is a greater failure when proximal surface is involved 

due to recurrent caries in the cervical wall19. This is more critical in primary teeth considering 

the anatomical characteristics, such as lower height of crowns and contact area between 
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molars nearer to cervical region.  In our study, the number of restored surfaces was not 

associated with risk of restoration failure, probably because most ART restorations (93.0%) 

were restricted to the occlusal surface.  

 ART restorations performed in children with high caries experience had 2.71 times 

more risk of failure than those placed in children with moderate caries experience in crude 

analysis. However, the association lost its significance in the adjusted model (p=0.07). It is 

relevant to note that sample presented a decayed, missing, and filled teeth (dmft) mean of 6.3 

(± 3.2), i.e., considerably high20. Moreover, the restorations were similarly distributed 

between infants categorized as having a high and moderate caries experience.  

 It has been shown that sweetened food consumption more than once per day and tooth 

brushing less than once daily are significant factors associated with ECC12. In our study, the 

survival of the restorations was not influenced by frequency of cariogenic dietary 

carbohydrate and brushing. Although ART restorations were more common in children who 

ingested sugar up to four times daily, the majority of the infants had their teeth brushed two or 

more times per day with standard fluoride toothpaste.  There is strong evidence that only 

toothpaste at fluoride concentrations of 1000 ppm and above has a significant caries-

preventive effect in children, even younger than six years21,22.    

 Few children received breastfeeding for more than 6 months in our sample. Thus, we 

evaluated only if bottle feeding had a detrimental effect on restoration survival. Both daytime 

and nighttime bottle feeding were not associated with risk for restoration failure. In line with 

current scientific literature, no association of nighttime bottle feeding with risk factor for ECC 

has been shown12. However, the evidence level is insufficient for definitive conclusions about 

this question.     

Bottle feeding has, however, been associated with caries in molars23, corroborating our 

findings. The majority of the active and cavitated caries lesions were observed in primary 
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molars. It is important to highlight that infants were included in a periodic recall program at 

the Baby Clinic based on guidance and intensive counselling with parents according to 

individual caries risk factors. Additionally, information related to alimentary practices was 

collected before treatment data.  We believe that, in most cases, a reduction in frequency of 

bottle-feeding practice, especially at night, as well as, sugar consumption occurred.  

 The high viscous glass ionomer cement is the material of choice for ART6 because it 

has good biocompatibility, favorable setting time, release of fluoride, and formation of a 

chemical bond with enamel and dentin24,25. Nevertheless, the relatively high cost of these 

materials jeopardizes their use, either in public health or private practice in low-income 

populations.          

In an attempt to overcome this problem, low-cost Brazilian brands of glass ionomer 

cements were developed such as Vitro Molar (DFL, Rio de Janeiro, Brazil). Although this 

material is not high viscous glass ionomer cement, manufacturers recommend it for ART. 

This material has been frequently used in low-income communities, not only in Brazil. A 

recent study26 found similar clinical performance between Vitro Molar and high-viscous glass 

ionomer cement (Ketac Molar Easy Mix; 3M ESPE, St. Paul, USA) in occlusal ART 

restorations in primary molars after 4 years of follow-up.     

 Regarding the limitations of this study, it must be considered that, in practice-based 

retrospective studies, neither patients nor operators were not specifically selected. However, 

this study could reflect the real clinical situation, where the lack of controlled settings may 

provide higher external validity, making extrapolation of results more reliable to daily 

practice.         

A previous study27 found an annual rate failure (ARF) of 20.0% for composite resin 

restorations performed in children with ECC after 2 years of follow-up, while our study 

showed an ARF of 15.0% for ART restorations after 1 year. Based on these findings and 
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considering that ART is a more patient-friendly approach than conventional restorative 

treatment with composite resin, clinicians may opt for ART to restore primary molars, mainly 

in young and uncooperative patients. 

Conclusion 

 Based on the results of this study, the following conclusion can be made: 

 Atraumatic restorative treatment restorations placed in children with ECC presented 

satisfactory survival after 1 year of follow-up.   
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Table 1. Status of the restorations according to clinical and demographic characteristics 

(n=286 restorations) 

Variables 
n (%) of 

restorations 
Success (%) Failure (%) 

Gender 
   

Girls 163 (57.0) 151 (92.6) 12 (7.4) 

Boys 123 (43.0) 106 (86.2) 17 (13.8) 

Mother's education 

  

   

Up to eight years 143 (50.4) 129 (90.2) 14 (9.8) 

More than eight years 142 (49.6) 127 (89.4) 15 (10.6) 

Caries experience 

   

Moderate  161 (51.3) 149 (92.6) 12 (7.4) 

High  125 (48.7) 108 (86.4) 17 (13.6) 

Number of active caries lesions    

Up to 8 lesions 154 (53.8) 137 (89.0) 17 (11.0) 

More than 8 lesions 132 (46.2) 120 (90.9) 12 (9.1) 

Frequency of brushing    

Once a day 35 (12.2) 34 (97.1) 1 (2.9) 

Twice or more times 251 (87.8) 223 (88.8) 28 (11.2) 

Standard fluoridated toothpaste use       

( 1000 ppm F) 

   

Yes 229 (80.1) 205 (89.5) 24 (10.5) 

No 57 (19.9) 52 (91.2) 5 (8.8) 

Flossing use 

   

Yes 20 (7.0) 17 (85.0) 3 (15.0) 

No 266 (93.0) 240 (90.2) 26 (9.8) 

Frequency of cariogenic diet 

   

Up to four times daily 227 (79.4) 206 (90.8) 21 (9.2) 

More than four times 59 (20.6) 51 (86.4) 8 (13.6) 

Daytime bottle feeding 

 

   

Yes 256 (89.5) 229 (33.3) 27 (66.7) 

No 30 (10.5) 28 (93.3) 2 (6.7) 

Nighttime bottle feeding 

   

Yes 251 (87.8) 227 (90.4) 24 (9.6) 

No  35 (12.2) 30 (85.7) 5 (14.3) 

Type of arch    

Upper 131 (45.8) 116 (88.6) 15 (11.4) 

Lower 155 (54.2) 141 (91.0) 14 (9.0) 

Type of tooth    

First molar 237 (82.9) 212 (89.4) 25 (10.6) 

Second molar 49 (17.1) 45 (91.8) 4 (8.2) 

Cavity type    

Occlusal 266 (93.0) 239 (89.9) 27 (10.1) 

Occluso-proximal 20 (7.0) 18 (90.0) 2 (10.0) 
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Table 2. Unadjusted and adjusted Hazard Ratios (HR; 95%CI) for failure of the restorations according to clinical and demographic 

characteristics. Cox regression model with shared frailty.  

 

Variables HRcrude (95%CI) p-value HRadjusted (95%CI) p-value 

Gender 
   

 

Girls 1 0.05 1 0.05 

Boys 2.25 (0.99 – 5.11)  2.25 (0.99-5.14)  

Mother's education 

  

   

 

Up to eight years 1 0.42   

More than eight years 1.44 (0.58-3.59)    

Caries experience 

    

Moderate  1 0.03 1 0.07 

High  2.71 (1.11-6.61)  2.11 (0.93-4.78)  

Number of active caries lesions     

Up to 8 lesions 1 0.90   

More than 8 lesions 0.95 (0.39-2.32)    

 

Frequency of brushing 

    

Once a day 1 0.18 1 0.15 

Twice or more times 4.18 (0.51-34.50)  4.50 (0.58-35.01)  

Standard fluoridated toothpaste use       

( 1000 ppm F) 

    

Yes 1 0.36   

No 1.68 (0.55-5.08)    
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Flossing use 

    

Yes 1 0.53   

No 1.61 (0.37-7.04)    

Frequency of cariogenic diet 

    

Up to four times daily 1 0.19 1 0.20 

More than four times 2.03 (0.71-5.85)  1.82 (0.73-4.56)  

 

 

Daytime bottle feeding 

 

    

No 1 0.33   

Yes 2.27 (0.43-11.89)    

Nighttime bottle feeding 

    

Yes 1 0.57   

No 0.67 (0.19-2.48)    

Type of arch     

Upper 1 0.41   

Lower 0.72 (0.32-1.59)    

Type of tooth     

First molar 1 0.62   

Second molar 0.75 (0.24-2.33)    

Cavity type     

Occlusal 1 0.86   

Occluso-proximal 0.92 (0.36-2.37)    
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Figure 1. Kaplan-Meier survival curve of ART restorations over 1 year. 
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3 CONCLUSÃO 

 

 Com base nos resultados do presente estudo retrospectivo, pode-se concluir que as 

restaurações atraumáticas realizadas em crianças com cárie na primeira infância apresentaram 

sobrevida satisfatória após 1 ano de acompanhamento. Sendo assim, o Tratamento 

Restaurador Atraumático é uma boa opção para manejo de cárie na primeira infância em 

associação com a identificação e abordagem individualizada dos fatores de risco à cárie.  
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ANEXO A – Aprovação do Comitê de Ética em Pesquisa 
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ANEXO B – Normas do periódico Journal of Dentistry for Children 
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