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Background

Objectives

Dental car ies remain one of the most prevalent diseases among 

children. It is estimated that around 520 million children suffer 

from dental car ies in their primary dentition [1]. Untreated early 

childhood caries can lead to  infection, pa in, premature tooth loss, 

malnutrition, weight loss, sleeping issues, speech d isorders, 

psychological and socioeconomic problems, missed school days, 

and decrease in overall quality of life [2]. In young children and 

patients with special healthcare needs, who may lack the ability 

to cooperate fu lly, a minimally invasive approach has increasingly 

shown effectiveness compared to conventional caries treatment 

[3, 4, 5]. ART is one such approach which involves removal of 

decayed tissue using hand instruments alone, usually without 

anesthesia and electrica lly driven equipment, fo llowed by 

restoration of cavities with  an adhesive material [4].

More specifically, Silver Modified Atraumatic Restorative 

Technique (SMART) is a non-invasive approach to  treat dental 

caries with the use of Silver Diamine Fluoride (SDF) prior to 

placement of a restoration. SDF is a combination of an 

antimicrobial, a remineralizing agent, and a stabilizing agent that 

also happens to be an antiseptic [6]. A recent systematic review 

has suggested that the application of 38% SDF has an 81% 

likelihood of caries ar rest in primary teeth, regardless of 

application regimen or duration of evaluation [6]. In SMART, the 

lesion, once arrested, is filled with  a restorative materia l such as 

glass ionomer composite (GIC) [5]. This technique has been 

commonly used for patients lacking in cooperative ability for  

conventional cavity preparation and restoration, including those 

with special needs, h igh dental anxiety, pre-cooperative patients, 

as well as those experiencing hypersensitivity with molar incisor 

hypomineralization (MIH) [5].

Some literature suggests that both ART and SMART techniques 

offer effective short-term outcomes [2 , 7, 8 ] while others suggest 

inconclusive outcomes regarding the success rate of SMART 

compared to other approaches [3, 4, 5, 6].  

The objective of this study is to characterize the failure 

pattern of Silver Modified Atraumatic Restorative 

Technique (SMART) restorations in primary teeth, 

specifically in treating single surface caries. 

The study was a retrospective chart review on primary teeth with 

SDF applications followed by RMGI restorations placed during 

the year 2023. The aim was to character ize the fa ilure of SMART 

necessitating any further treatment. No additional patient 

characteristics were included in  this study. All patients from the 

Division of Pediatric Dentistry at Montefiore Medical Center 

who had SMART restorations in 2023 were considered with  6-

month fo llow-up intervals for 2 years.

A single reviewer extracted data from the electronic health  record 

(Epic Systems) used at the four clinics at Montefiore Pediatric 

Dentistry clinics. Primary teeth treated with SDF followed by 

single-surface restorations were reviewed and documented. 

Follow up visits were reviewed to be categorized into 1) success 

and 2)  failure outcomes. SDF code CDT D1354 and restoration 

codes D2330 (1 sur face anterior ) and D2391 (1 surface posterior) 

were used for data collection.  

This study aimed to characterize the failure patterns of Silver Modified 
Atraumatic Restorative Technique (SMART) restorations in primary teeth, with a 

focus on single-surface caries. As seen by the results, the majority of SMART-

treated primary teeth experienced failure with the need for retreatment, while a 
smaller proportion remained successful, and a notable number were lost to 

follow-up.

It is important to note that there were many limitations to this study. Some 

notable limitations are as follows:
• Some restorations may have been placed on teeth previously treated with 

SDF beyond the defined timeframe (> 1 month), and thus may not meet the 
specific SMART criteria of this study

• A substantial proport ion of pat ients were lost to follow-up after treatment

• The sample size was smaller than anticipated, potentially limiting 
generalizability

Within the limitations of this study, SMART restorations in primary teeth 

demonstrated a relatively high failure rate over a 2-year follow up period, with 

failures occurring at variable time points. While a small proport ion of cases were 
successful, the substant ial number of failures and loss to follow-up limit  definitive 

conclusions. Further studies with larger sample sizes, standardized SMART 
protocols, and improved follow-up are needed to better evaluate the long-term 

effect iveness of this technique.A tota l of 89 unique patients were found to have received SDF 

followed by a restorative treatment within one month. Among the 

89 patients, there were a to tal of 26 primary teeth (from 12 

patients) that met the inclusion criteria .

Descrip tive statistics were used to evaluate the clinica l outcomes of 

SMART restorations in primary teeth treated for single-surface 

caries. Frequencies and percentages were calculated for  restoration 

success, failure, and loss to follow-up. Failure timing was analyzed 

according to follow-up interval.

Of 26 SMART restorations evaluated, 14 restorations (53.8%) failed, 

5 restorations (19.2%) remained successful, and 7 teeth (26.9%) 

were lost to follow-up. Failures occurred most frequently at 6 months 

and 20 months, each accounting for 28.6% of all failures.

Figure 1: Total number of SMART treated teeth

Figure 2: Number of SMART failure cases in <6 mo, <12 mo, <18 mo, and <24 mo 
intervals from the 14 total failure cases. Number of teeth are shown to be 5 teeth within 

6 months, 8 within 12 months, 10 within 18 months, and 14 within 24 months.

Figure 3: Number of SMART success cases in <6 mo, after 6 mo, 12 mo, 18 mo, and 
24 mo from the 5 total success cases. Number of teeth are shown to be 5 teeth when 

followed less than 6 months, 4 teeth after 6 months, and 1 tooth after 12 and 18 

months.

Among the failure cases that needed retreatment after SMART 

restoration, 5 teeth had failed in less than 6 months, 3 teeth, in 

addition to the previous 5, had failed in less than 12 months, 2 

additional teeth with in 18 months, and 4 additional teeth within 24 

months [Fig 2]. In  the success cases, a tota l of 5 teeth had shown 

intact restoration with no need for retreatment [Fig 3].
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In summary, 14 restorations failed over the observation per iod, 

with  a mean failure time of 11.9 ± 6.3 months (median: 11 months; 

range: 2–20 months). Failures occurred most frequently at 6 and 

20 months.


