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DESCRIPTION

Dental caries, commonly known as tooth decay or cavities, is
one of the most prevalent oral diseases worldwide, affecting
individuals of all ages. It is characterized by the demineral-
ization of tooth enamel and subsequent breakdown of tooth
structure, leading to the formation of small, localized lesions or
cavities on the tooth surface. Dental caries result from a com-
plex interplay of factors, including the presence of cariogenic
bacteria, frequent consumption of fermentable carbohydrates,
inadequate oral hygiene, and host susceptibility factors. The
primary etiological agent implicated in dental caries is Strepto-
coccus mutants, a gram-positive bacterium commonly found in
the oral cavity. S. mutants, along with other acid genic and acid
uric bacteria, colonize dental plaque a sticky biofilm that forms
on tooth surfaces and metabolizes dietary sugars to produce
acid. The acid produced by these bacteria lowers the pH of the
dental plaque, creating an acidic environment that demineral-
izes the enamel and initiates the caries process. The progres-
sion of dental caries typically follows a sequential process in-
volving several stages. Initially, there is the formation of a white
spot lesion, indicating early enamel demineralization. If left un-
treated, this lesion may progress to involve deeper layers of the
enamel, resulting in cavitation and the formation of a cavity.
As the caries lesion extends into the dentin the softer, inner
layer of the tooth patients may experience symptoms such
as tooth sensitivity, pain, and discomfort. The development
of dental caries is influenced by various risk factors, including
diet, oral hygiene practices, fluoride exposure, saliva compo-
sition, and genetic predisposition. Frequent consumption of
sugary and acidic foods and beverages provides substrate for
cariogenic bacteria to thrive and produce acid, increasing the
risk of caries development. Inadequate oral hygiene habits,
such as infrequent brushing and flossing, allow dental plaque
to accumulate on tooth surfaces, promoting bacterial growth
and plaque acidification. Fluoride plays a critical role in caries

prevention by enhancing remineralisation of demineralized
enamel and inhibiting bacterial acid production. Community
water fluoridation, fluoride-containing dental products (e.g.,
toothpaste, mouthwash), and professional fluoride treatments
help strengthen tooth enamel and reduce caries risk. Addition-
ally, saliva serves as a natural define mechanism against dental
caries, providing buffering capacity, antimicrobial properties,
and demineralizing ions to maintain oral health. The diagnosis
of dental caries involves clinical examination, visual inspection,
and radiographic imaging to detect caries lesions and assess
their severity and extent. Early detection of caries lesions al-
lows for prompt intervention to prevent further progression
and minimize the need for invasive treatments. Non-invasive
methods, such as laser fluorescence devices and digital im-
aging systems, offer adjunctive tools for caries detection and
monitoring. Treatment strategies for dental caries vary de-
pending on the extent and severity of the lesions. In the early
stages, non-surgical approaches such as fluoride therapy, di-
etary modifications, and improved oral hygiene practices may
be sufficient to arrest lesion progression and promote remin-
eralisation. Preventing dental caries remains a primary goal of
oral health promotion and disease prevention efforts. Strate-
gies aimed at reducing caries risk include promoting a balanced
diet low in sugars and fermentable carbohydrates, encouraging
regular oral hygiene practices, increasing fluoride exposure
through community-based programs, and implementing pre-
ventive measures such as dental sealants and fluoride varnish-
es.
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