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RESUMO 

 

O objetivo desta tese foi avaliar a longevidade e os fatores associados à falha de restaurações 

adesivas em dentes decíduos. Para isto, foram desenvolvidos dois estudos retrospectivos. No 

primeiro, foi feita a análise da longevidade de restaurações realizadas após a remoção seletiva 

de tecido cariado em dentes decíduos. Foram avaliados os prontuários de pacientes atendidos 

durante os anos de 2007 a 2012 no ambulatório de Odontopediatria da Universidade Federal do 

Rio Grande do Sul. Os critérios de inclusão previram a realização de pelo menos um 

procedimento de restauração com remoção seletiva de tecido cariado, em dente decíduo, e o 

acompanhamento clínico e/ou radiográfico. A amostra foi composta por 254 dentes de 118 

pacientes, com período de acompanhamento de 1 a 50 meses. A sobrevida das restaurações, 

após 24 meses, foi de 51%, sendo constatada uma associação positiva entre a falha do 

procedimento e maiores valores do índice de placa visível (p=0.01). No segundo estudo, foi 

realizada uma avaliação da longevidade e dos fatores associados à falha de restaurações em 

dentes decíduos, após a remoção total e seletiva de tecido cariado. Para isso, foi desenvolvido 

um estudo retrospectivo, no curso de Odontologia do Centro Universitário Franciscano, com 

base nos prontuários de pacientes infantis, atendidos durante os anos de 2010 a 2016, que 

receberam pelo menos uma restauração em dente decíduo e tiveram um acompanhamento 

mínimo de seis meses. Foram incluídos 123 pacientes e 316 restaurações de resina composta 

ou cimento de ionômero de vidro. Após 3 anos, as restaurações apresentaram sobrevida de 

54,4% e taxa de falha anual de 18,3%. A análise de Log-rank mostrou que a remoção seletiva 

de tecido cariado (p=0,03), o uso de base forradora de hidróxido de cálcio (p<0,01) e o cimento 

de ionômero de vidro (p=0,04) como material restaurador, resultaram numa menor sobrevida 

da restauração. A regressão de Cox ajustada demonstrou que restaurações realizadas com 

remoção seletiva de tecido cariado apresentam 3,41 (IC 95% 1,37;8,46) vezes maior risco de 

falha, quando comparadas à remoção total de tecido cariado. Conclui-se, então, que as 

restaurações em dentes decíduos, realizadas por alunos de graduação, possuem limitadas taxas 

de sobrevida e que fatores relacionados ao paciente e ao procedimento influenciam no 

desempenho da restauração. 

 

Palavras-chave: Dente decíduo, cárie dentária, remoção de cárie, resina composta, fatores de 

risco, análise de sobrevivência 
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ABSTRACT 

 

The aim of this thesis was to evaluate the longevity and factors associated with failure of 

adhesive restorations in deciduous teeth. For this, two retrospective studies were carried out. In 

the first, the longevity of restorations performed after the partial removal of carious tissue in 

deciduous teeth was analyzed. The records of patients treated during the period from 2007 to 

2012 were evaluated at the School of Dentistry, Federal University of Rio Grande do Sul. The 

inclusion criteria predicted the accomplishment of at least one restoration procedure with partial 

removal of carious tissue in deciduous tooth and clinical and / or radiographic follow-up. The 

sample consisted of 254 teeth from 118 patients with follow-up period from 1 to 50 months. 

The survival rate of restorations after 24 months was 51%, with positive association between 

procedure failure and higher visible plaque index values (p=0.01). In the second study, 

longevity and factors associated with failure of restorations in deciduous teeth after total and 

partial removal of carious tissue were evaluated. For that, a retrospective study was developed 

in the Dentistry course of the Franciscan University Center, based on the records of pediatric 

patients treated during the period from 2010 to 2016, who received at least one restoration in a 

deciduous tooth and had minimum follow-up of six months. The study included 123 patients 

and 316 composite resin or glass ionomer cement restorations. After 3 years, restorations 

presented survival rate of 54.4% and annual failure rate of 18.3%. The log-rank analysis showed 

that the partial removal of carious tissue (p= 0.03), the use of calcium hydroxide liner (p<0.01) 

and glass ionomer cement (p=0.04) as restorative material, resulted in shorter survival rate of 

restorations. Adjusted Cox regression showed that restorations performed with partial removal 

of carious tissue were 3.41 (95% CI 1.37-8.46) more likely of presenting greater risk of failure 

when compared to total removal of carious tissue. It could be concluded that restorations in 

deciduous teeth performed by undergraduate students have restricted survival rate and that 

factors related to patient and procedure influenced the performance of restorations. 

 

Keywords: Primary teeth, Dental caries, Caries Removal, Resin composite, Risk factors, 

Survival analysis. 
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INTRODUÇÃO 

 

O tratamento restaurador em Odontopediatria tem por objetivo reparar os danos 

causados pela doença cárie, proteger e preservar as estruturas dentárias, restabelecer a função 

adequada, restaurar a estética e proporcionar uma condição que facilite a manutenção de uma 

boa higiene bucal (MASSARA; REDUA, 2010). A indicação do material restaurador deve ser 

baseada nessas necessidades individuais dos pacientes, sendo o cimento de ionômero de vidro 

(CIV) e a resina composta (RC) materiais frequentemente utilizados em dentes decíduos 

(CASAGRANDE et al., 2013; PINTO et al., 2014). Contudo, ainda são escassas as evidências 

científicas para que se possa fazer a indicação baseada na longevidade clínica dos materiais 

restauradores para a dentição decídua (YENGOPAL et al., 2009).  

Além disso, a performance das restaurações não é influenciada somente pelo material 

restaurador (DEMARCO et al., 2012). O desempenho das restaurações pode ser influenciado 

por uma série de variáveis individuais (paciente) e técnicas, como fatores socioeconômicos, 

idade, risco à cárie, variáveis clínicas de localização e extensão da cavidade, tipo de remoção 

de tecido cariado, uso de base forradora, isolamento absoluto, experiência do operador etc. 

(BUCKER et al., 2014; PINTO et al., 2014; BUCKER et al., 2015; FRANZON et al., 2015; 

METZ et al., 2015; KAKILETHO et al., 2016; VAN DE SANDE et al., 2016). Embora os 

ensaios clínicos randomizados forneçam o mais alto nível de evidência, podem não refletir com 

precisão os procedimentos realizados na prática odontológica rotineira (MJOR et al., 2005).  

Ainda, é necessário determinar a efetividade de restaurações em dentes decíduos, 

quando realizadas no cotidiano dos atendimentos clínicos, em que as variáveis relacionadas ao 

paciente e ao operador não são controladas nem padronizadas como nos ensaios clínicos 

randomizados. Dessa forma, esta tese tem por objetivo avaliar a longevidade de procedimentos 

restauradores em dentes decíduos, quando realizados por estudantes de graduação, e avaliar os 

fatores individuais e técnicos associados à falha. 
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ABSTRACT 

Objective: To evaluate longevity and factors associated with failures in adhesive restorations 

of primary teeth. Methods: In this retrospective University-based study, sample was comprised 

of restorations placed in primary teeth by dental students. Clinical records and radiographic 

images of each patient were screened in order to find whether restored teeth were re-treated 

(restoration repair or replacement, pulp therapy or extraction), or presented any defective 

restorations or adjacent caries, which were considered as failures. The following individual and 

treatment factors, potentially associated with restoration failure, were considered: gender, age, 

caries experience, visible plaque and gingival bleeding indexes, tooth position, use of rubber 

dam, type of caries excavation, type of cavity, presence of liner material and type of restorative 

material. Statistical analysis was performed by the Kaplan-Meier survival and Multivariate 

Cox-regression with shared frailty. Results: A total of 123 high caries risk patients 

(10.3±4dmft) with 316 restorations were included. The three-year survival reached 54.4%, with 

annual failure rate of 18.3%. Log-rank test showed that the selective caries removal (p=0.03), 

use of calcium hydroxide liner (p<0.01) and Glass Ionomer Cement as restorative material 

(p=0.04) presented lower survival rates. Multivariate Cox regression showed that restorations 

placed in teeth after selective caries removal showed 3.41 (95%CI 1.37-8.46) times higher risk 

of failure compared with restorations performed over complete caries removal. Conclusion: 

Restorations performed by undergraduate students in high caries risk patients have limited 

survival rates, as some treatment-related factors may influence the restoration performance. 

 

Clinical Relevance: Some treatment-related factors may influence the survival rate of adhesive 

restorations performed in high caries risk patients. Hence, clinicians should schedule their recall 

appointments to monitor these restored primary teeth even more frequently.  

 

INTRODUCTION 

 

 Caries is still one of the major reasons for tooth loss worldwide. There is a paradigm 

shift in dentistry toward non-invasive and minimally invasive approaches, which account for a 

continuum update in daily practice. Hence, some researchers have drawn their attention on 

reasons for restoration failures regarding patient-related or tooth/treatment-related factors1,2. 

Although some studies reported higher survival rates of unrestored carious primary teeth until 

exfoliation3,4 or even restored teeth with defective restoration left untreated5, in deep carious 
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lesions one must provide long-lasting restorative treatment options to reduce pain and further 

minimize more invasive approaches (pulp therapy), especially in young patients. 

 Selective caries removal (SCR), which is based on the microenvironment modification 

of contaminated dentin intentionally left on the pulp floor, decreases the risk of pulp exposure 

and post-operative symptoms in adhesive restorations of deep carious lesions6,7. However, most 

dentists aiming to improve restoration longevity still prefer to perform complete caries removal 

(CCR) even for deep lesions, as they thought complete removal is required to avoid lesion 

progression, and were also uncertain whether the bacteria left would harm the pulp or not8,9. 

Moreover, there is a lack of consensus in both techniques regarding the material choice for such 

restorations in pediatric patients. Some authors have reported similar survival rates for glass 

ionomer cements and composite restorations10, whereas different results pointing out higher 

risks of failure for glass ionomer cements are observed11. 

 Clinical trials indeed provide strong evidence on decision making regarding different 

treatments. Nevertheless, such controlled settings provide high internal validity but low external 

validity, which make difficult extrapolation of those results to the daily clinical practice12. 

Hence, despite its limitations, retrospective studies based on clinical practice are very useful to 

provide information and guidance for dentists in relation to restoration longevity and risk 

factors associated with failures in daily practice. There are few retrospective studies10,11,13,14 in 

primary teeth that evaluate restoration longevity and patient-related factors, but none have 

compared different restorative approaches (SCR and CCR). Therefore, we aimed to evaluate 

longevity and factors associated with failure of primary teeth restorations in a high caries risk 

population under a University practice-based clinical setting. Our null hypothesis was that none 

of the individual- or treatment-related factors would influence the restoration longevity of 

primary teeth. 

 

MATERIALS AND METHODS 

 

Study design and Ethical Aspects 

This retrospective University-based study was developed at the Pediatric Dentistry Unit, 

School of Dentistry, Franciscan University Center, Santa Maria, Brazil. The research protocol 

was conducted in accordance with ethical standards of the National Council on Ethics in 

Research (n. 466/2012) and was approved by the Local Ethics Committee (CAAE: 

54711016.7.0000.53061). All clinical records included in the study had informed consent forms 
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properly completed and signed by patient’s legal guardian authorizing dental treatment and use 

of registered data for research. Patients’ personal information was kept confidential. Present 

observational study conforms to the STROBE guideline. 

 

Participants and data collection 

The population participating in this research was composed of all children treated by 

undergraduate dental students during the period between 2010 and 2016, supervised by clinical 

instructors, who are specialists in Pediatric Dentistry. Treatments had low cost to patients in the 

University Clinic, which attracted many children from families with limited income and low 

socioeconomic status.   

To be eligible for the study, children should have received at least one restoration (Glass 

Ionomer Cement – GIC; Composite Resin – CR) in vital primary teeth due to caries lesion. 

Restorations should have been clinically and/or radiographically monitored for at least 6 

months.  

Two examiners (DMD/CSG) collected data from patients’ files. The following 

individual- and treatment-related factors potentially associated with restoration failure were 

considered: (1) gender, (2) age, (3) caries experience (dmft+DMFT index – at first 

appointment), (4) visible plaque and gingival bleeding indexes (VPI and GBI – at first 

appointment and in the last check-up), (5) tooth position (anterior or posterior), (6) use of rubber 

dam, (7) type of caries excavation (SCR; CCR), (8) type of cavity (one or multiple surfaces), 

(9) presence of liner material (calcium hydroxide cement) and (10) type of restorative material 

(GIC; CR).  

Date of restoration placement and any re-intervention (repair, replacement, endodontic 

treatment, extraction), as well as the last patient’s check-up were considered to calculate the 

restoration survival. 

 

Clinical procedures 

All clinical procedures were performed by 3rd year dental students supervised by the 

clinical staff. Treatment procedures followed recommendations of the current guidelines and 

policies of the American Association of Pediatric Dentistry15. 
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After clinical examination, diagnostic radiographs were obtained to visualize the depth 

of caries lesions and the furcation/periapical regions. Caries lesions were located in the dentin 

and they must not present any symptom or sign suggesting irreversible pulp involvement. The 

decision about using rubber dam isolation, liner and restorative material, was made by clinical 

instructors.  In superficial and middle lesions, caries was removed completely from the 

cavosurface margins and all lateral walls, including the pulp floor of the cavity preparation. In 

deep carious lesions, if complete excavation led to the risk of pulp exposure, selective caries 

removal was performed. The restorative materials were used according to the manufacturer´s 

instructions [Vitrofil  - DFL, Rio de Janeiro / RJ, Brazil; Acid Gel 37% - Villevie, Joinville / 

SC, Brazil;  Magic Bond DE - Coltene, Rio de Janeiro, Brazil; Llis - FGM, Joinvile / SC, Brazil,; 

Opallis - FGM, Joinvile / SC, Brazil]. 

For the management of caries activity, patients also received non-invasive treatments 

such as oral hygiene, dietary advices, prophylaxis and fluoride therapy; and were registered in 

an individual preventive program consisting of dental hygiene monitoring (VPI/GBI). 

 

Outcomes 

The restoration survival was the main outcome of this study and it was described as the 

period between the restorative procedure and the last dental check-up (=censoring date) without 

the tooth suffering any re-intervention. Clinical records and radiographic images of each patient 

were screened in order to find whether restored teeth were re-treated (restoration repair or 

replacement, pulp therapy or extraction), or presented any defective restorations or adjacent 

caries, which was considered as failures. The examiners were trained for diagnostic 

reproducibility, and this was determined by assessing 10% of the radiographs on two different 

occasions. The Kappa coefficient in the radiographic reproducibility evaluation was 0.90. 

 

Data analysis 

Data was analyzed using Stata 11.2 software (College Station, Texas, USA) and was 

censored at 36 months of follow-up. 

Restoration survival was assessed by Kaplan–Meier Estimator. Differences on survival 

rates according to the clinical and demographic characteristics were tested by the Log-rank test 

and the significance level was set at 5%. The annual failure rate (AFR) was calculated using 
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the formula: (1 − y)z = (1 − x), where “y” is the mean AFR and “x” is the total failure rate at 

“z” years. 

Test of proportional-hazards assumption was performed for each independent variable 

before including them in the Multivariate Cox regression model. Only variables with 

proportional-hazards (p>0.05) were included in the regression. Analysis with shared frailty was 

performed to identify factors associated with restoration failure. This method takes into account 

the clustering effect, i.e., considers that observations within the same patient are correlated, as 

systemic and behavioral factors can interfere with the individual's response to treatment. 

Variable selection followed a stepwise backward method. Only variables showing p<0.40 were 

included in the final adjusted model. Hazard ratios (HR) and their 95% confidence intervals 

were estimated. This study adopted 5% significance level.  

 

RESULTS 

 

Initial screening included all 1137 clinical records of children who attended the 

Franciscan University Center. After analyzing the inclusion criteria of having at least one 

restored primary tooth and 6 months of follow-up, 316 eligible restorations were included in 

the analysis (Figure 1). This corresponded to 123 patients (68 boys and 55 girls) with mean age 

of 6.4 years (SD 2.1), mostly from low socioeconomic families and high caries experience (10.3 

±4.0 dmft+DMFT mean). The mean VPI and GBI values at the first visit were 22.0% (16.9) 

and 19.6% (19.7), respectively.  At the last check-up appointment, the mean VPI value was 

19.3% (19.8) and GBI reached 12.1% (12.5).  

Table 1 shows the distribution of restorations in primary teeth according to the 

individual- and treatment-related variables. Regarding the restorations, composite resin was the 

most frequently used material (87.3%) and, in 16.8% of cases, calcium hydroxide liner was 

used as indirect pulp capping. A total of 99 failures were observed during the 36 months of 

follow-up in which 61 were due to restorative failure, 33 to secondary caries and 5 to pulp 

involvement.  

The mean observation time was 22.3 months. Figure 2 shows the Kaplan-Meier survival 

curves over 36 months. The three-year survival reached 54.4%, with AFR of 18.3%. The Log-
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rank test showed that the selective caries removal (p=0.03), use of calcium hydroxide liner 

(p<0.01) and GIC as restorative material (p=0.04) presented lower survival rates.  

Table 2 shows the crude and adjusted Cox regression analyses for independent variables 

and restoration failure. The adjusted model showed that restorations placed in teeth after 

selective caries removal showed 3.41 times higher risk of failure compared with restorations 

performed over complete caries removal (95% CI).  

 

DISCUSSION 

    

The results of this retrospective study demonstrated a limited survival rate (54.4%) of 

adhesive restorations placed in primary teeth of high caries risk children. AFR was 18.3% up 

to 3 years of follow-up. The null hypothesis was rejected, as some treatment-related factors 

influenced the restoration longevity of primary teeth. Restorations placed over selective caries 

removal, use of calcium hydroxide liner and performed with GIC as restorative material showed 

lower survival rates. The multivariate Cox regression showed that restorations with SCR 

presented 3.41 times higher risk of failure compared to total carious removal. 

  AFR of restorations in primary teeth evaluated by retrospective studies ranges from 

4.2% to 11.7%11,13,14. One factor that may explain the higher AFR in our study is related to the 

population profile, which was composed of high caries risk children, with average dmft + 

DMFT of 10.3, twice as high as that observed in others retrospective studies11,13. This factor 

may have contributed to the result, since the survival rate of restorations is significantly lower 

in primary teeth of children with high caries experience14,16.   

Socioeconomic characteristics of the individual play an important role in restoration 

failures. Low socioeconomic conditions and low maternal educational level were associated 

with unsatisfactory survival rate of restorations17. In Brazil, dental treatments in university 

centers are provided at low cost, which usually attracts population from low socioeconomic 

level. Thus, it was expected that the survival rate of restorations evaluated in this study would 

be influenced by the socioeconomic conditions of the population. In addition, the operator’s 

experience and ability may influence the quality and longevity of restorations 13,18. Despite of 

being supervised by the clinical staff, procedures were carried out by unskilled 3rd year 

undergraduate dental students. Hence, we speculate that the operator’s experience might also 

have accounted for the lower survival rates observed in our study. Noteworthy, other 
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retrospective studies have shown long lasting restorations in children when experienced 

professionals perform the restorative procedures13,14.   

Defective restorations (fracture, wear, partial loss) were the most frequent reason for 

failure, followed by adjacent caries lesions and pulp involvement. Another retrospective study 

with primary teeth also reported defective restorations as the main reason for failure, in which 

46.4% of cases were due to total loss of restoration and 9.6% due to fractures14. In the present 

study, adjacent caries was responsible for failure in 33.3% of the cases. A review has shown 

that the main reasons for short-term restorative failures are fractures of teeth or restorations and, 

in the long term, secondary caries19. 

SCR is indicated for the treatment of deep caries lesions and involves selective removal 

to soft dentin over the pulp site to avoid its exposure, while the cavity margins (i.e., peripheral 

dentine) are left hard (scratchy)9. The remaining carious tissue becomes more hardened, 

darkened and less contamined, regardless of the use of calcium hydroxide liner20-22. In our 

study, the use of a calcium hydroxide liner in deep cavities may have constituted a confounding 

factor that could have influenced the shorter survival of restorations. The reduced area for 

adhesion and the significantly lower integrity margin of composite restorations may have a 

detrimental effect on restoration survival23. Moreover, there are some difficulties with calcium 

hydroxide handling, especially in children, considering the reduced size of the cavity and the 

limited ability to cooperate, which reinforce the need to rethink this indication, as it not essential 

to promote remineralization of the remaining tissue. Current evidence does not support cavity 

liners to maintain pulpal vitality after excavating caries lesions and before restoring cavities of 

primary teeth24. On the contrary, the synthesized data suggests potential advantages of not using 

liners before filling the cavity24. Although restorations with calcium hydroxide presented lower 

survival than those without the liner material, this variable was not included in the regression 

model because only variables with proportional hazards were included in the analysis. 

 In vitro studies have shown that the adhesion to demineralized dentin are lower when 

compared to sound dentin, and that teeth restored after SCR have reduced resistance to fracture, 

suggesting that this may compromise the restoration performance25,26. In this study, it was 

observed that primary teeth with SCR were 3.41 times more likely to present restoration failure. 

This is in accordance with a randomized clinical trial that evaluated deep carious lesions 

restored after SCR and CCR. The authors observed that restored teeth after SCR were 2.9 times 

more likely to present restoration failure than CCR27. 



23 
 

  However, the worse performance of SCR restorations compared to CCR must be 

interpreted with caution. The indication bias (restorative protocol) could have interfered 

directly the results and constitutes a limitation of this study. In our clinical protocol, CCR is 

recommended for superficial and middle cavities while SCR is indicated for deep cavities to 

prevent pulp exposure. Thus, the greater failure risk of SCR may also be related to the cavity 

depth, which was not measured in this study. The literature indicates that deeper and more 

extensive cavities are factors associated with restorative failure13,14,27.  

The results of this study should not discourage the indication of SCR in a population at 

high caries risk/experience. On the contrary, a high-risk population could be benefited by 

minimal invasive techniques as SCR. In a micro-simulation study that aimed to compare the 

costs-effectiveness of different excavations in low- and high-risk patients, the cost-

effectiveness advantages of selective excavation were more pronounced in high-risk groups 

when compared to stepwise and complete excavation28. Additionally, one-step SCR reduces 

patient pain and is a less time-consuming technique, considering the increased risk of pulp 

exposure of complete caries removal29.  

Regarding the type of restorative material, GIC accounted for the lower survival rates. 

Similar results were observed in a retrospective study carried out by undergraduate students, 

where teeth restored with CR presented better performance than GICs11. On the other hand, in 

a randomized clinical trial assessing primary molars restored with CR and resin-modified glass 

ionomer cement no difference in the performance of restorations were observed after 18 months 

of follow-up30. 

  GIC has favorable properties for use in children, such as the absorption and release of 

fluoride and reduced sensitivity to moisture when compared to composite, but it has lower 

mechanical properties31. Generally, GIC is used in more complex clinical situations, such as in 

children with negative behavior and difficulty to perform rubber dam isolation, which can lead 

to worse prognosis, regardless of the chosen material. Thus, an indication bias may have 

occurred, since in more complicated clinical cases, GIC was indicated. 

  The limitations of this investigation are related to the retrospective design. Data 

regarding child's behavior during consultation, depth of caries lesions and others clinical 

characteristics, such as bruxism, were not available in our records. The confounding factors in 

this study include the unequal distribution of SCR and CCR, comparison of different cavity 

depths and the use of calcium hydroxide liner. Nevertheless, retrospective studies could reflect 

the real clinical situation, where not controlled settings provide high external validity making 
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more reliable extrapolation to the daily practice. Hence, the results may be extrapolated to high 

caries risk patients with limited income and low socioeconomic status, in which CCR and 

composite restorations present higher longevity if compared to CIGs. 

 

CONCLUSIONS    

 

Considering the limitations of the present study, it is possible to conclude the following: 

1. Restorations performed by undergraduate students in high caries risk patients have 

limited survival rates,  

2. Treatment-related factors may influence the restoration performance in primary teeth,  

3. Restorations performed with composite resin after complete carious removal and 

without calcium hydroxide liner (procedures performed on superficial and medium 

lesions) present higher survival rates. 
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Table 1. Distribution of restorative treatments in primary teeth according to the 

individual and tooth-level variables (123 children, 316 restorations). 

Variables n (%) of 

restorations 

Success (%) Failure (%) 

Gender 

Male 

Female 

 

185 (58.5) 

131 (41.5) 

 

128(69.2) 

89(67.9) 

 

57(30.8) 

42(32.1) 

Age 

< 3 years 

> 3 years 

 

16 (5.1) 

300 (94.9) 

 

9 (56.3) 

208 (69.3) 

 

7 (43.8) 

92 (30.7) 

DMF-t 

<  5 

>  5 

 

33 (10.4) 

283 (89.6) 

 

20 (60.6) 

197 (69.6) 

 

13 (39.4) 

86 (30.4) 

VPI follow-up 

< 20% 

> 20% 

 

218 (68.9) 

98 (31.1) 

 

155(71.1) 

62(63.3) 

 

63(28.9) 

36(36.7) 

GBI follow-up  

< 20% 

> 20% 

 

247 (78.2) 

69 (21.8) 

 

167(67.6) 

50(72.5) 

 

80(32.4) 

19(27.5) 

Type of teeth 

Posterior  

Anterior 

 

259 (82.0) 

57 (18.0) 

 

178 (68.7) 

39 (68.4) 

 

81 (31.3) 

18 (31.6) 

Rubber dam 

yes 

no 

 

247 (78.2) 

69 (21.8) 

 

180 (72.9) 

37 (53.6) 

 

67 (27.1) 

32 (46.4) 

Caries removal 

Complete  

Selective 

 

263 (83.2) 

53 (16.8) 

 

182 (69.2) 

35 (66.0) 

 

81 (30.8) 

18 (34.0) 

Liner material 

no 

yes 

 

263 (83.2) 

53 (16.8) 

 

193 (73.4) 

24 (45.3) 

 

70 (26.6) 

29 (54.7) 

Restored surfaces 

1 

2 or more 

 

139 (44.0) 

177 (56.0) 

 

97 (69.8) 

120 (67.8) 

 

42 (30.2) 

57 (32.2) 

Restorative Material 

Composite Resin 

GIC 

 

276 (87.3) 

40 (12.7) 

 

200 (72.5) 

17 (42.5) 

 

76 (27.5) 

23 (57.5) 



28 
 

Table 2. Crude (c) and adjusted (a) Hazard Ratios (HR) for independent variables (123 children, 

316 restorations) and failure of restorative treatments in primary teeth (Cox regression with 

shared frailty models). 

 

 

 

  

Independent variables HCRc(95% CI) p-value HRa(95% CI) p-value 

Gender 

Male 

Female 

 

1.00 

1.01 (0.36;2.82) 

0.977  

- 

- 

VPI follow-up 

< 20% 

> 20% 

 

1.00 

1.62 (0.55;4.81) 

0.379  

1.00 

1.01 (0.98;1.04) 

0.306 

Type of teeth 

Posterior  

Anterior 

 

1.00 

1.01 (0.53;1.90) 

0.979  

- 

- 

Caries removal 

Complete  

Selective 

 

1.00 

2.68 (1.21;5.94) 

0.015  

1.00 

3.41 (1.37;8.46) 

0.008 

Restored surfaces 

1 

2 or more 

 

1.00 

1.16 (0.71;1.90) 

0.545  

- 

 

- 
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Figure 1. Sample selection flowchart
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1.137 patients
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Defective restoration 
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Figure 2. Figure 2 – Kaplan–Meier survival curves of restorative treatments over 36 months of 

clinical and radiographic follow-up. (A) Overall survival probability rate of adhesive 

restorations placed in anterior and posterior primary teeth (54.4%). (B) Restorations placed over 

selective caries removal presented lower survival (p=0.03); (C) The use of a calcium hydroxide 

liner reduced the survival of restorations (p<0.01); (D) GIC restorations showed lower survival 

compared to Composite restorations (p=0.04).  
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CONSIDERAÇÕES FINAIS 

 

Nesta tese, são apresentados dois estudos retrospectivos sobre procedimentos 

restauradores em dentes decíduos, realizados por alunos de graduação. A longevidade das 

restaurações, observada no primeiro estudo, foi de 51% em 24 meses e, no segundo, foi de 

54,4% em 36 meses. A sobrevida das restaurações foi limitada e especula-se que vários fatores 

podem ter influenciado esse resultado. A sobrevida do procedimento restaurador é menor 

quando realizado por profissionais com pouca experiência clínica (METZ et al., 2015; 

BUCKER et al., 2015). Os procedimentos nos dois estudos foram realizados por alunos de 

graduação; assim sendo, operadores com pouca experiência.  

O perfil dos pacientes também pode estar relacionado com os resultados encontrados. 

Pelo baixo custo do atendimento, a população atendida em clínicas de graduação é 

principalmente de baixo nível socioeconômico. A literatura indica que esse nível do paciente 

interfere na longevidade dos procedimentos restauradores (CORREA et al., 2013), assim como 

o maior risco à cárie também está relacionado com a menor sobrevida das restaurações 

(BUCKER et al., 2014; KAKILETHO et al., 2016).  A média de cpo-d/CPO-D das crianças 

incluídas nos estudos foi elevada e pode ter influenciado o resultado.  

Além da longevidade, avaliaram-se os fatores associados à sobrevida das restaurações. 

No primeiro estudo, uma associação significativa foi encontrada entre o índice de placa visível 

e a falha dos procedimentos restauradores com remoção seletiva de tecido cariado (RSTC). 

Pacientes com maiores quantidades de placa visível foram mais propensos a experimentar 

falhas em restaurações. Destaca-se, assim, a importância de reforçar e enfatizar o tratamento 

não invasivo, concomitante ao tratamento invasivo. A manutenção periódica preventiva do 

paciente, associada a um programa de promoção da saúde, torna-se fundamental para o sucesso 

do tratamento. 

A restauração com RSTC realizada em dentes decíduos, constitui-se numa importante 

alternativa para tratamento de lesões cariosas em dentina profunda.  Entretanto, a RSTC 

apresentou risco de falha 3,41 (IC95% 1.37;8.46) vezes maior em comparação com restaurações 

realizadas com remoção total de tecido cariado. Apesar do maior risco de falha do procedimento 

restaurador, é importante destacar que a RSTC apresenta as vantagens de diminuir os riscos de 

exposição pulpar, ser realizada em menor tempo, além de apresentar índices de sucesso superior 

aos demais tratamentos conservadores da polpa (FAROOQ et al., 2000; SCHWENDICKE et 

al., 2013; FRANZON et al., 2014). Desta forma, considerando os riscos e benefícios, a RSTC 
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ainda deve ser a primeira escolha de remoção de tecido para cavidades profundas em dentes 

decíduos.  

Os resultados também evidenciaram uma menor sobrevida das restaurações, quando 

utilizada base forradora de hidróxido de cálcio, e o CIV como material restaurador. O CIV 

possui propriedades mecânicas inferiores em relação à RC, o que pode comprometer o seu 

desempenho (PINTO et al., 2014). Entretanto, deve-se considerar as limitações do estudo. O 

hidróxido de cálcio é indicado para o capeamento pulpar indireto em cavidades muito 

profundas. Desta forma, a extensão e profundidade da cavidade podem ser um fator de 

confusão, visto que cavidades maiores possuem menor sobrevida (BUCKER et al., 2014; 

PINTO et al., 2014; BUCKER et al.; 2015, METZ et al.; 2015; FRANZON et al., 2015). O 

mesmo raciocínio pode ser utilizado para o tipo de remoção de tecido cariado, considerando a 

indicação de RSTC somente em cavidades profundas, para assim prevenir uma exposição 

pulpar. Por fim, segue a indicação de material restaurador. Na prática clínica, considerando a 

menor sensibilidade do CIV à umidade e simplicidade da técnica, este é utilizado em situações 

clínicas mais complexas, como em crianças com comportamento negativo, dificuldade de 

isolamento absoluto e dúvida sobre o diagnóstico pulpar, que podem ocasionar um pior 

prognóstico, independentemente do material escolhido. Associada a estes fatores, também 

observamos uma distribuição desigual do material restaurador, no primeiro estudo, e do tipo de 

remoção de tecido cariado e uso de base forradora, no segundo estudo. 

Assim sendo, as avaliações apresentaram algumas limitações de mensuração de dados, 

distribuição da amostra e vieses de indicação de técnica e material restaurador. Porém, apesar 

das limitações, estes apresentam a vantagem de refletir o desempenho de restaurações em dentes 

decíduos, quando realizadas no cotidiano dos atendimentos clínicos, em que as variáveis 

relacionadas ao paciente, operador e tratamento não são controladas nem padronizadas como 

nos ensaios clínicos randomizados. Os resultados desta tese podem ser generalizados para uma 

população de baixo nível socioeconômico, alto risco à cárie e atendida por profissionais com 

pouca experiência clínica.   

Em frente ao exposto, é possível concluir que restaurações adesivas, em dentes 

decíduos, realizadas por estudantes de graduação em crianças de alto risco à cárie, possuem 

limitadas taxas de sobrevida, e que fatores relacionados ao paciente e ao procedimento estão 

associados à falha do procedimento restaurador.  
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