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Abstract: The management of dental caries in pediatric populations has undergone a significant
paradigm shift, transitioning from traditional invasive restorative procedures toward a biological
model centered on prevention and Minimally Invasive Dentistry (MID). This evolution is driven by
an enhanced understanding of the demineralization-remineralization cycle and the development of
bioactive materials. This article provides an in-depth analysis of primary prevention strategies,
including the role of the oral microbiome, salivary buffering systems, and the application of silver
diamine fluoride (SDF) and resin infiltration. Furthermore, it evaluates the efficacy of Atraumatic
Restorative Treatment (ART) and the Hall Technique in preserving primary dentition. By prioritizing
tissue conservation and psychological management, MID aims to improve the long-term oral health
trajectory of children while minimizing dental anxiety and clinical complications.

Keywords: Pediatric Dentistry, Cariology, Minimally Invasive Dentistry (MID),
Remineralization, Silver Diamine Fluoride, Bioactive Materials, Atraumatic Restorative Treatment.

Annotatsiya: Bolalar stomatologiyasida kariesni boshqarish an’anaviy invaziv usullardan voz
kechib, biologik yondashuvga asoslangan profilaktika va minimal invaziv davolash (MID) modeliga
o‘tmoqda. Ushbu maqolada demineralizatsiya va remineralizatsiya sikllari, og‘iz bo‘shlig‘i
mikrobiomasi hamda zamonaviy bioaktiv materiallarning roli chuqur tahlil gilinadi. Shuningdek,
kumush diamin ftorid (SDF), rezin infiltratsiya texnologiyasi va Atraumatik restavratsion davolash
(ART) kabi usullarning samaradorligi ilmiy jihatdan asoslab berilgan. Tadgigotning asosiy magsadi
tish to‘qimalarini maksimal darajada saqlab qolish va bolalarda stomatologik qo‘rquvni kamaytirish
orqali uzoq muddatli og‘iz bo‘shlig‘i salomatligiga erishish strategiyalarini yoritishdan iborat.

Kalit so‘zlar: Bolalar stomatologiyasi, karies profilaktikasi, minimal invaziv davolash (MID),
remineralizatsiya, kumush diamin ftorid (SDF), rezin infiltratsiyasi, bioaktiv materiallar.

AHHOTAUMA: YTpaBIeHHUE KAPHECOM B JETCKOW CTOMATOJOTHH TPETepeBaeT 3HAUNTEILHBIN
C/IBUT OT TPAJUIIMOHHBIX MHBA3UBHBIX METOJIOB K OMOJIOTMYECKON MOJIENH, OPUEHTUPOBAHHON Ha
npopMIaKTUKy W MHUHUMalbHO WHBa3uBHoe JiedeHue (MID). B nmanHOl cTaTthe mpencraBieH
yIayOJIeHHBIN aHAIK3 [UKIA IeMUHEpaIn3allui U PEMUHEPATU3aI|H, POJIM MUKPOOHOMA TMOJIOCTH
pTa ¥ COBPEMEHHBIX OMOAKTHUBHBIX MaTtepuanoB. HayuHo oOGocHoBaHa 3(p(HEKTHBHOCTh TaKUX
METOJIOB, Kak IMpUMeHeHHe auamuHa Qropucroro cepedpa (SDF), texnomorus unuibTpanuu
CMOJIOW M arpaBMaTHuHOEe pectaBpanrioHHoe JiedeHue (ART). OcHoBHas 1esb HCCIIEOBAHUS
3aKJII0YAeTCsl B OCBEILEHHM CTPATeruid, HalpaBIEHHBIX Ha MaKCHMaJbHOE COXPaHEHUE TBEPAbIX
TKaHe 3y0a W CHW)KEHHE CTOMATOJOTMYECKOH TPEBOKHOCTH y JeTed sl JOCTHIKCHHS
JOJATOCPOYHOTO CTOMATOJIIOTUIECKOTO 3/I0POBbSL.

KawueBble caoBa: JleTckas cromaroiorusi, Npo(UIaKTHKAa Kapueca, MHUHHUMAJIbHO
uHBa3uBHOe Jedenue (MID), pemmuepanuzanms, auamuH ¢ropucroro cepebpa (SDF),
UHQUIBTPALHSI CMOJIOH, OMOAKTHBHBIC MAaTEPHAIbI.
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The landscape of modern pediatric dentistry is increasingly defined by the integration of molecular
biology and clinical innovation. Dental caries, characterized as a biofilm-mediated, sugar-dependent,
dynamic disease, remains a primary health concern for children globally. The traditional approach,
which focused on the mechanical removal of diseased tissue and the placement of inert restorative
materials, is now viewed as insufficient. Instead, the contemporary focus is on managing the disease
process itself, preserving the natural tooth structure, and maintaining the vitality of the pulp-dentin
complex through minimally invasive interventions. Primary prevention in pediatric dentistry begins
with the modulation of the oral environment. The oral cavity is a complex ecosystem where the
balance between pathological factors (acidogenic bacteria, fermentable carbohydrates, and salivary
dysfunction) and protective factors (salivary flow, minerals, and antimicrobial agents) determines the
health of the enamel. In children, the thinness of the enamel and the relatively high organic content
of primary teeth necessitate a proactive approach. The application of fluoride remains the gold
standard in preventive protocols. Fluoride works through three primary mechanisms: inhibition of
bacterial metabolism, inhibition of demineralization, and enhancement of remineralization. When
fluoride is present in the oral fluids, it adsorbs onto the surface of the hydroxyapatite crystals,
attracting calcium and phosphate ions to form fluorapatite. This new mineral structure is significantly
more resistant to acid challenges, with a lower critical pH compared to pure hydroxyapatite. Beyond
conventional varnishes, the use of Casein Phosphopeptide-Amorphous Calcium Phosphate (CPP-
ACP) has gained traction. Derived from milk protein, CPP-ACP acts as a reservoir of bioavailable
calcium and phosphate, maintaining a state of supersaturation in the plaque biofilm and facilitating
the repair of incipient white spot lesions.

When the equilibrium shifts toward demineralization and lesions progress, Minimally Invasive
Dentistry (MID) offers a spectrum of non-surgical and micro-surgical options. One of the most
transformative tools in this category is Silver Diamine Fluoride (SDF). SDF is a clear liquid that
combines the antimicrobial power of silver with the remineralizing high concentration of fluoride.
Upon application to a carious lesion, silver ions penetrate the dentinal tubules, denaturing bacterial
enzymes and inhibiting DNA replication of Streptococcus mutans. Simultaneously, the fluoride reacts
with the tooth structure to form a hard, acid-resistant layer. In pediatric practice, SDF is particularly
advantageous for managing "ECC" (Early Childhood Caries) in very young or uncooperative
children, as it requires no local anesthesia and no mechanical excavation.

Another cornerstone of MID is resin infiltration. This technique targets non-cavitated enamel lesions,
particularly on proximal surfaces that are difficult to access. Traditional treatment would require the
removal of sound tooth structure to reach the decay; however, resin infiltration uses a low-viscosity
light-cured resin (Infiltrant) that penetrates the porous body of the lesion via capillary action. By
sealing the pores, the resin blocks the diffusion pathways for cariogenic acids, effectively "arresting"
the caries in its tracks while preserving the structural integrity of the enamel. In cases where cavitation
has occurred, the Atraumatic Restorative Treatment (ART) provides a highly effective, evidence-
based approach. ART involves the removal of only the soft, infected dentin using hand instruments,
followed by the restoration of the cavity with high-viscosity glass ionomer cements (GIC). Unlike
composite resins, GICs are bioactive; they chemically bond to the tooth structure and act as a "fluoride
battery," releasing and recharging fluoride ions over time. This interaction promotes the formation of
"affected" dentin—a layer that is partially demineralized but still capable of remineralization—
protecting the pulp and reducing the risk of secondary caries.
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For primary molars with multi-surface involvement, the Hall Technique has emerged as a
revolutionary MID protocol. It involves the placement of a preformed metal crown (PMC) over a
carious primary molar without any tooth preparation, caries removal, or local anesthesia. By sealing
the carious lesion from the oral environment, the Hall Technique effectively starves the bacteria of
the nutrients required for acid production, arresting the decay. Clinical trials have shown that the Hall
Technique often outperforms traditional restorations in terms of longevity and patient satisfaction in
the pediatric population.
The transition to MID is not only a clinical necessity but a psychological one. Dental anxiety often
stems from early traumatic experiences involving drills and needles. By utilizing non-aerosol,
painless techniques like SDF, ART, and resin infiltration, practitioners can foster a positive "dental
home" environment. This encourages regular attendance and early intervention, preventing the
systemic complications associated with untreated dental infections, such as pain, malnutrition, and
impaired development.
In summary, the future of pediatric dentistry lies in the synergy between advanced diagnostics and
biological management. The focus must remain on identifying risk factors at an early stage and
employing the least invasive methods possible to manage the disease. As our understanding of
bioactive materials and the oral microbiome continues to expand, the goal of a "caries-free"
generation becomes an attainable reality rather than a clinical aspiration.
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