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ABSTRACT 

	Aim: To compare the effectiveness of silver-modified atraumatic restorative technique (SMART) and atraumatic restorative treatment (ART) in managing early childhood caries using a split-mouth case study approach.
Background: Early childhood caries remains a significant public health concern, and minimally invasive restorative techniques play a crucial role in preserving tooth structure and improving patient acceptance. SMART combines the antibacterial effect of silver diamine fluoride (SDF) with the restorative and fluoride-releasing properties of glass ionomer cement (GIC), while ART relies solely on GIC.
Study Design: A split-mouth case report was conducted on a 5-year-old child with bilateral mandibular second molar caries.
Methods: On the left mandibular second molar, SMART was performed with 38% SDF application followed by GIC restoration. On the right mandibular second molar, ART was carried out with GIC alone. Restoration integrity was assessed clinically using visual and tactile methods, alongside the presence or absence of secondary caries and pain. Follow-up was conducted at 1, 3, and 6 months.
Results: At 6 months, the ART-restored tooth showed secondary caries and marginal breakdown of the GIC restoration, whereas the SMART-restored tooth remained intact, caries-free, and asymptomatic. SMART demonstrated superior caries-arresting ability, better restoration integrity, and greater clinical longevity compared to ART.
Conclusion: This case suggests that SMART may provide a more reliable option for managing early childhood caries, especially in pediatric or community-based settings where minimally invasive, cost-effective approaches are preferred.
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1. INTRODUCTION 

The approach known as "silver-modified atraumatic restorative treatment" (SMART) includes first treating a dental caries with silver diamine fluoride (SDF) and sealing or restoring it with either high viscosity or conventional glass ionomer cement [1–3].
Application of Silver Diamine Fluoride (SDF) and restoration with type VIII GIC are used in a new procedure i.e., SMART (Silver Modified Atraumatic Restorative Treatment). This innovative method combines the antibiotic-killing properties of SDF with the tooth-sealing and bacterial-growth-blocking properties of GIC. By preserving pulp vitality, SMART may improve enamel remineralization in addition to stopping cavities [4].
Silver Diamine Fluoride (SDF) plays a vital role in halting active caries as it has fluoride and silver which have remineralizing and antibacterial properties respectively [5]. Moreover, the bacteria that were killed by action of silver, when added to live bacteria, activation of silver takes place and it cause further killing, this is called a zombie effect [6]. When compared with other fluoride solutions, the fluoride in SDF enters the tooth more deeply and forms a reservoir of fluoride within the tooth structure [7]. The particular interest in SDF stems from its ability to reduce pain and infection, its non-invasive nature, its cost-effectiveness, ease of use and simplicity (paint on), and its low personnel and training requirements [8]. A colourless topical medication called 38% SDF solution is approved by the Central Pharmaceutical Council of Japan's Ministry of Health and Welfare as a dental therapy for cavities [5].
GIC is used to rebuild the tooth after ART which is a minimally invasive procedure that involves hand instruments for caries excavation. Three main primary benefits of employing GIC for carious tooth restoration are its chemical bonding to the tooth, fluoride release, and pulp biocompatibility [9]. Although it takes a lot of time but use of hand instrument for digging the cavities causes less harm to the sound tooth tissue and preserves it and it gives the operator enough working time [10].
Nowadays, treating oral disorders, such as dental caries, is costly, intrusive, and financially taxing for both patients and healthcare professionals. Later-life dental anxiety has been linked to undergoing such operations. Conventional dental caries care involves surgery, which calls for skilled medical professionals and advanced equipment [10].
Atraumatic restorative treatment (ART) and silver diamine fluoride (SDF) fall under this category and are intended to preserve the tooth structure to the fullest extent while causing minimum negative psychological impact to patients. This approach enhancing children's oral health particularly in areas where regular dental check-ups and necessary dental treatment are not accessible. This painless and economical method repairs the injured tooth tissue, increases kid acceptability, reduces dental fear, and creates an excellent seal [10]. 
This case shows how the efficacy of atraumatic restorative treatment (ART) and silver-modified atraumatic restorative method (SMART) on the treatment of 5-year-old schoolchildren is compared.

2. Case Presentation

A five-year-old female presented with a chief complaint of decayed teeth in lower right and left back region of the jaw. There were no known allergies or systemic problems in her medical history, which was ordinary. The patient's previous dental history shows Glass Ionomer (GIC) restoration in mandibular left & right primary second molar a year ago. Caries in the mandibular left & right primary first molar are depicted in Figure 1. Caries was found on the lower left and right primary mandibular first molars (D) during the clinical examination. There was no pulpal involvement evident from the teeth's lack of percussive tenderness. Additionally, there were no indications of abscess formation or swelling.
After taking into account all of the symptoms, early disto-occlusal caries was the diagnosis. A treatment plan was created in light of the diagnosis to target long-term tooth preservation. This case study uses a split mouth technique, wherein the left primary mandibular second molar received Silver-modified atraumatic restorative technique (SMART) on one side of the oral cavity and the right primary mandibular second molar received atraumatic restorative treatment (ART) on the other side. For SMART on the left primary mandibular second tooth, a spoon excavator was used to prepare the cavity. Then, using an applicator tip, 38% SDF was administered directly to the lesion, allowed to sit for two minutes, and then restored using GIC. Using a spoon excavator, a cavity was created for the ART procedure on the right main mandibular second molar. GIC was then placed within, and surplus restorative material along the cusp slopes was removed using the finger-press technique. The possibility of blackish discoloration of carious tooth treated with SDF was explained to parents.
Advice on maintaining good oral hygiene was given, including avoiding sugary foods and beverages and brushing twice a day with fluoride-containing toothpaste. Figure 2 illustrates the use of a microbrush applicator tip to apply silver diamine fluoride, while Figure 3 provides a post-restorative image. At one, three, and six months, the patient was monitored. During the follow-up, the patient displayed secondary caries with the right primary mandibular second molar (ART) but did not report any more pain or secondary caries with the left primary mandibular second molar (SMART).
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Figure 1: Caries in the lower left and right primary first molar
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Figure 2: Application of silver diamine fluoride with micro brush applicator tip
[image: ]           
Figure 3: Post restorative image

 
3. discussion

This case demonstrates the use of SDF in combination with ART, i.e., the SMART technique, which provides antibacterial action, arrests caries progression, and restores tooth function. The procedure is painless, economical, and suitable for children, as it reduces dental fear and increases treatment acceptance. In this report, restoration integrity was assessed using visual and tactile examination, alongside monitoring for secondary caries and patient-reported symptoms such as pain.
The application of SDF enabled non-invasive caries arrest, while GIC offered additional benefits such as fluoride release, chemical bonding to tooth structure, and biocompatibility. However, limitations of GIC, including low fracture resistance and reduced longevity in proximal restorations, are well-documented. Previous studies have similarly reported higher bond strength and caries-arresting efficacy when SDF is combined with GIC compared to GIC alone [11–12].
A key drawback of SDF, as highlighted in this case, is the potential for black discoloration of carious lesions following application. While this does not affect function or arresting efficacy, it may influence parental acceptance, particularly in aesthetically sensitive areas. This limitation should be discussed with caregivers prior to treatment.
Compared with traditional two-visit restorative protocols, single-visit approaches such as SMART and ART offer practical advantages in paediatric dentistry. While multiple visits may sometimes allow for staged caries management or improved aesthetic restoration, young children often have limited tolerance for repeated appointments, and resource-constrained settings may not permit multi-visit care. Thus, single-visit minimally invasive techniques remain highly relevant in community and paediatric practice.
It should be noted that the follow-up period in this case was limited to 6 months. While the SMART restoration remained intact and asymptomatic during this time, the ART-treated tooth developed secondary caries and marginal breakdown. These findings support prior evidence suggesting that SMART is superior to ART in terms of caries control and restoration stability. Nonetheless, given the short follow-up and single-patient nature of this report, the present results should be regarded as preliminary and interpreted with caution. Further longitudinal studies with larger sample sizes are required to confirm the long-term effectiveness and clinical applicability of SMART.
According to the findings of Chu et al. (2012) [13] and Richards (2017) [14], the remineralisation process of enamel is fastened by SDF and it also halts the caries progress. Additionally, it has been demonstrated that SDF reduces the necessity of extensive restorative procedures in children, that may be in certain situations require general anaesthesia [15].
Because amalgam and composite resin fillings can restore both dental function and appearance, they have long been preferred restorative techniques for cavities. For these operations to reach the carious lesion, however, a large amount of healthy tooth material must frequently be removed. Instead, SDF offers a non-invasive way to stop cavities without requiring a lot of tooth preparation [16]. SDF has been demonstrated in numerous studies to be quite successful in stopping the development of carious; one study by Gao et al. (2016) [16] found that applying SDF every two years was 90% successful in stopping caries in primary teeth. Yee et al. (2009) [17] showed that over a two-year period, SDF was just as successful as conventional restorations at stopping the development of carious lesions in primary molars. Black staining of treated carious lesions is one of the main issues with SDF treatment. Comparing GIC to 38% SDF (44,800 ppm of fluoride), the fluoride release from GIC is extremely modest and merely stops the advancement of incipient caries. According to Chadwick and Evans (2016) [12], Glass ionomer cement has a low resilience to fracture. Other drawbacks of ART restoration is low retention and caries in areas of chipped off restoration.
According to a study by dos Santos Jr VE (2012) [28], 30% SDF was superior to ART in primary molars at 12 months.
Compared to glass ionomers without the SDF application, the SDF group exhibited the least amount of leakage, according to a study by Hassanen DH et al. (2022) [19].
The present investigation revealed that GIC restoration without application of SDF had lower shear bond strength. This was in line with another study by Pérez-Hernández J et al. (2018) [20] which examined the effects of photodynamic treatment and silver diamine fluoride on the durability of the resin-modified GIC bond to demineralized dentin. They discovered that application of 38% SDF and potassium iodide on dentin which is restored with GIC, shows great bond strength than other restorative procedures.

4. Conclusion

According to this study, the SMART technique demonstrated better outcomes than ART in terms of restoration integrity, secondary caries prevention, and patient comfort during the 6-month follow-up. SMART preserves pulp vitality, maintains tooth structure, and may serve as a reliable, minimally invasive option for managing caries in children. However, the findings are preliminary, and further clinical studies with extended follow-up and larger populations are needed to establish definitive conclusions.
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