Research & Reviews: Journal of Dental Sciences

e-ISSN: 2320-7949
p-ISSN: 2322-009

Dental Caries: Etiology, Progression, and Modern Management

Yaru Zhang*

School of Computer Science and Artificial Intelligence, Wuhan University of Technology, China

Received: 2 March, 2025, Manuscript No.
jds-25-169103; Editor Assigned: 4 March,
2025, Pre QC No. P-169103; Reviewed:
15 March, 2025, QC No. Q-169103;
Revised: 20 March, 2025, Manuscript No.
R-169103; Published: 29 March, 2025,
DOI: 10.4172/2320-7949.13.2.004

*For Correspondence

Yaru Zhang, School of Computer Science
and Artificial Intelligence, Wuhan
University of Technology, China

E-mail: yaru@zhang.cn

Citation: Yaru Zhang, Dental Caries:
Etiology, Progression, and Modern
Management. RRJ Dental Sci.
2025.13.004.

Copyright: © 2025 Yaru Zhang, this is an
open-access article distributed under the
terms of the Creative Commons Attribution
License, which permits unrestricted use,
distribution, and reproduction in any
medium, provided the original author and
source are credited.

Editorial

INTRODUCTION

Dental caries, commonly known as tooth decay or cavities, remains one of
the most prevalent chronic diseases worldwide, affecting individuals across
all age groups. According to the World Health Organization, nearly 2.5 billion
people suffer from untreated dental caries in permanent teeth. Though largely
preventable, its impact on overall health [1], well-being, and quality of life can
be significant. Understanding the etiology and progression of dental caries
is essential for implementing effective prevention and modern management
strategies.

Etiology of Dental Caries

Dental caries is a multifactorial disease primarily caused by the interaction
between dental plaque biofilm, dietary sugars, and host factors over time. The
etiology can be broadly understood through the following elements:

Microbial Factors

The primary etiological agents are acidogenic bacteria, most notably
Streptococcus mutans and Lactobacillus species [2]. These bacteria metabolize
fermentable carbohydrates to produce acids, particularly lactic acid, which
demineralizes the tooth enamel.

Dietary Sugars

Frequent consumption of fermentable carbohydrates, especially sucrose, fuels
the acid-producing bacteria in the oral cavity. Repeated acid attacks lower the
pH of dental plaque, promoting enamel demineralization and cavity formation.

Host Factors

Saliva plays a crucial role in buffering acids, providing calcium and phosphate

for remineralization, and cleansing the oral cavity. Reduced salivary flow (xerostomia), due to systemic diseases or medications,
increases caries risk. Tooth morphology and enamel composition also influence susceptibility.

Time

Caries is a chronic condition that develops over time. The cumulative effect of acidic attacks eventually overcomes the tooth's

natural repair mechanisms, leading to cavitation.

Progression of Dental Caries

Dental caries progresses through a series of stages, each representing increased structural damage:

Initial Demineralization: The earliest visible sign is a white spot lesion, indicating subsurface enamel demineralization. At this
stage, the lesion is reversible with remineralization strategies.

Enamel Breakdown: If the acid exposure persists, enamel breakdown occurs, leading to a non-cavitated or incipient lesion. Once
the enamel surface is breached [3], caries may progress more rapidly.

Dentin Involvement: As decay penetrates into the dentin, the caries process accelerates due to the softer structure and greater
organic content of dentin. The patient may begin to experience sensitivity.

Pulpal Involvement: If left untreated, caries can reach the dental pulp, causing inflammation (pulpitis), infection, and eventually
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necrosis. This stage often presents with severe pain and may require root canal treatment or extraction.

Periapical Disease: Untreated pulp necrosis can lead to periapical abscesses and bone loss, potentially spreading infection
beyond the oral cavity.

Modern Management of Dental Caries: Contemporary caries management has shifted from a surgical model focused solely on
restoration to a medical model emphasizing prevention, early detection, and minimal intervention.

Caries Risk Assessment: Individualized caries risk assessment is fundamental in modern dentistry. Tools such as CAMBRA
(Caries Management by Risk Assessment) evaluate risk factors (diet, saliva, bacteria) and protective factors (fluoride exposure,
regular dental visits) [4]. This allows for tailored preventive strategies.

Preventive Strategies

Fluoride Therapy: Topical fluorides, such as toothpaste, varnishes, and mouth rinses, enhance enamel remineralization and
inhibit bacterial metabolism.

Dietary Counseling: Reducing frequency and amount of sugar intake significantly lowers caries risk. Counseling includes
awareness of hidden sugars in processed foods.

Oral Hygiene Education: Proper brushing with fluoride toothpaste and regular flossing are critical to removing plague and reducing
cariogenic bacteria.

Pit and Fissure Sealants: These are effective in preventing occlusal caries, especially in children and adolescents.
Non-Invasive and Minimally Invasive Treatments

Silver Diamine Fluoride (SDF): SDF is gaining popularity for arresting early caries lesions without the need for drilling. It's especially
useful in pediatric and geriatric populations.

Resin Infiltration: This technique arrests non-cavitated lesions by infiltrating the enamel with low-viscosity resin, stopping
progression while preserving tooth structure.

Restorative Treatments
When lesions progress to cavitation, restorative treatment becomes necessary:

Conservative Tooth Preparation: Modern techniques favor minimal removal of healthy tooth structure, preserving integrity and
prolonging tooth life [5].

Biomimetic Materials: Resin composites and glass ionomer cements are commonly used due to their aesthetic qualities and
fluoride-releasing properties.

Indirect Restorations: In more extensive decay, inlays, onlays, or crowns may be required to restore function and appearance.
Endodontic and Surgical Interventions

If caries reaches the pulp, root canal therapy is often indicated. In cases of advanced infection or structural compromise, extraction
may be the only viable option. Dental implants or prostheses can then be considered for tooth replacement.

CONCLUSION

Dental caries is a complex, dynamic disease that arises from the interplay of microbial, dietary, and host factors over time.
Its progression, while potentially severe, can be halted or reversed in the early stages with proper intervention. Modern caries
management focuses on prevention, risk-based assessment, and minimally invasive treatment, aiming to preserve natural tooth
structure and promote oral health. As awareness and technology continue to evolve, the burden of dental caries can be significantly
reduced through integrated efforts from dental professionals, public health initiatives, and individual behavioral change.
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