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Abstract: Dental calculus, commonly known as tartar, is a mineralized form of dental
plaque that plays a significant role in the development and progression of periodontal diseases.
Its presence on tooth surfaces creates a favorable environment for bacterial accumulation,
leading to inflammation of periodontal tissues. This article examines the formation of dental
calculus, its impact on periodontal structures, and the clinical consequences associated with its
accumulation. The study also discusses preventive and therapeutic strategies aimed at
minimizing periodontal damage. The findings confirm that dental calculus is a critical etiological
factor in periodontal disease and requires early detection and professional management.
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Introduction

Oral health is an essential component of general health and well-being. Among the various
factors affecting oral health, dental calculus represents one of the most common contributors to
periodontal disease. Dental calculus forms when dental plaque undergoes mineralization due to
the deposition of calcium and phosphate ions from saliva and gingival crevicular fluid.

Periodontal tissues include the gingiva, periodontal ligament, cementum, and alveolar bone.
These structures support and maintain teeth within the oral cavity. When calculus accumulates
along the gum line, it acts as a retentive surface for pathogenic bacteria, triggering inflammatory
responses that may lead to gingivitis and, in advanced stages, periodontitis. Understanding the
relationship between dental calculus and periodontal damage is crucial for effective prevention
and treatment.

Methodology

This study was conducted as a comprehensive narrative literature review aimed at
evaluating the relationship between dental calculus and its effects on periodontal tissues. The
research design focused on synthesizing existing scientific evidence rather than conducting
experimental or clinical procedures. Peer-reviewed journal articles, academic textbooks in
periodontology, and international clinical guidelines published between 2000 and 2024 were
analyzed to ensure both historical context and up-to-date scientific relevance.

Scientific sources were retrieved from internationally recognized databases, including
PubMed, ScienceDirect, and Google Scholar. Only publications written in English and directly
related to dental calculus formation, biofilm mineralization, periodontal inflammation, and
clinical periodontal outcomes were included. Articles that lacked scientific validation, duplicate
reports, or studies unrelated to periodontal pathology were excluded to maintain methodological
rigor.

The data collection process involved identifying key search terms such as “dental calculus,”
“tartar formation,” “periodontal inflammation,” “gingivitis,” “periodontitis,” “scaling and root
planing,” and “subgingival calculus.” Selected articles were carefully reviewed to extract
relevant information regarding the biological mechanisms of calculus formation, its
physicochemical properties, its role in bacterial retention, and its contribution to periodontal
tissue destruction.

A qualitative analytical approach was used to interpret the findings. The analysis examined
the mineralization process of dental plaque, including the role of calcium phosphate crystals,
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salivary components, and microbial activity in calculus development. Structural characteristics
of supragingival and subgingival calculus were compared to determine their respective impacts
on gingival and periodontal tissues. Clinical studies were evaluated to assess measurable
periodontal parameters such as pocket depth, clinical attachment loss, bleeding on probing, and
radiographic bone resorption in patients with varying levels of calculus accumulation.

Furthermore, treatment strategies were analyzed through comparison of nonsurgical and
surgical periodontal therapies. Evidence regarding the effectiveness of ultrasonic scaling, manual
instrumentation, root planing, and supportive periodontal therapy was reviewed to determine
their role in reducing inflammation and preventing further tissue destruction. Preventive
approaches, including oral hygiene education and maintenance programs, were also assessed in
relation to long-term periodontal stability.

The collected data were systematically organized, compared, and synthesized to identify
consistent patterns, correlations, and clinical implications. By integrating biological, clinical, and
therapeutic evidence, this methodology allowed for a comprehensive evaluation of how dental
calculus contributes to periodontal tissue damage and how its management influences
periodontal health outcomes.

Results

The analysis of the reviewed literature demonstrates a strong association between dental
calculus accumulation and periodontal tissue inflammation and destruction. The findings confirm
that while dental plaque is the primary etiological factor in periodontal disease, dental calculus
significantly contributes to disease progression by promoting bacterial retention and chronic
inflammatory responses.

The reviewed studies indicate that plaque mineralization can begin within 24—72 hours
when oral hygiene is inadequate. Once mineralized, calculus forms a rough, porous surface that
enhances bacterial colonization and protects microorganisms from mechanical removal.
Supragingival calculus is primarily associated with gingival inflammation (gingivitis), whereas
subgingival calculus is strongly correlated with periodontal pocket formation and attachment loss.

Clinical evidence shows that individuals with heavy calculus deposits demonstrate increased
bleeding on probing (BOP), deeper periodontal pockets, and greater clinical attachment loss
compared to individuals with minimal calculus accumulation. Radiographic assessments also
reveal higher levels of alveolar bone resorption in patients with untreated subgingival calculus.

Furthermore, professional scaling and root planing significantly reduce inflammatory
markers, decrease pocket depth, and improve gingival health. Studies consistently show that
patients receiving regular periodontal maintenance exhibit better long-term outcomes and lower
recurrence rates of periodontal disease.

Table 1. Effects of dental calculus on periodontal tissues

Factor Findings Impact on Clinical
periodontal tissues significance
Plaque Begins within Formation of Early
mineralization 24-72 hours without hard calculus deposits professional cleaning
oral hygiene is essential
Supragingival Located  above Gingival Associated
calculus the gingival margin inflammation, mainly with gingivitis
redness, bleeding
Subgingival Located  below Pocket formation Strongly linked to
calculus the gum line and attachment loss periodontitis
Surface Porous and Increased Difficult to
roughness irregular structure bacterial retention remove by brushing
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alone
Inflammatory Chronic immune Tissue swelling, Indicator of
response reaction bleeding on probing active periodontal
disease
Long-Term Persistent Alveolar  bone Risk of tooth
accumulation calculus deposits resorption mobility and tooth
loss
Professional Removal of Reduction in Gold standard
scaling calculus deposits pocket depth and treatment approach

inflammation

Overall, the results confirm that dental calculus plays a significant secondary but critical
role in periodontal disease progression. Its presence facilitates bacterial growth, sustains
inflammation, and accelerates periodontal tissue destruction. Effective removal through
professional intervention combined with proper oral hygiene is essential for maintaining
periodontal health.

Discussion

The findings of this review highlight the significant role of dental calculus as a contributing
factor in the progression of periodontal diseases. Although dental plaque is recognized as the
primary etiological agent in gingivitis and periodontitis, the presence of mineralized plaque
(calculus) creates conditions that enhance bacterial colonization and maintain chronic
inflammation within periodontal tissues.

One of the most important aspects discussed in the literature is the indirect pathogenic role
of dental calculus. Calculus itself does not initiate inflammation; however, its rough and porous
surface provides an ideal environment for the continuous accumulation of bacterial biofilm. This
structural characteristic makes it difficult for patients to remove plaque through routine oral
hygiene practices. As a result, bacteria remain in close contact with the gingival margin,
triggering a persistent inflammatory response.

The difference between supragingival and subgingival calculus is clinically significant.
Supragingival calculus is more visible and easier to detect during routine dental examinations. It
is commonly associated with gingival inflammation, bleeding, and mild discomfort. In contrast,
subgingival calculus forms below the gum line and often remains undetected without
professional periodontal probing or radiographic examination. Its presence is strongly linked to
periodontal pocket formation, connective tissue attachment loss, and alveolar bone resorption.
This explains why patients with untreated subgingival calculus are at a higher risk of developing
chronic periodontitis.

Another important point discussed in the reviewed studies is the relationship between
calculus accumulation and host immune response. Chronic bacterial presence stimulates the
production of inflammatory mediators such as cytokines and prostaglandins. Over time, these
mediators contribute to connective tissue breakdown and bone destruction. Therefore, calculus
indirectly accelerates periodontal tissue damage by maintaining a continuous source of bacterial
irritation.

The discussion also emphasizes the effectiveness of professional periodontal therapy.
Scaling and root planing remain the gold standard for calculus removal. Evidence shows that
mechanical debridement significantly reduces pocket depth, improves clinical attachment levels,
and decreases bleeding on probing. However, treatment success largely depends on patient
compliance and maintenance therapy. Without consistent oral hygiene and regular dental visits,
calculus can re-form, leading to disease recurrence.
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Additionally, modern research suggests a possible association between periodontal
inflammation and systemic conditions such as cardiovascular disease and diabetes mellitus.
Although dental calculus is not a direct systemic risk factor, its contribution to chronic
periodontal infection may indirectly influence systemic health. This highlights the importance of
preventive strategies and early intervention.

In summary, the discussion confirms that dental calculus plays a crucial secondary role in
periodontal disease progression. While it is not the primary cause, its presence significantly
enhances bacterial retention, sustains inflammation, and complicates periodontal treatment.
Effective prevention, early detection, and professional management are essential to protect
periodontal tissues and maintain long-term oral health.

Conclusion

In conclusion, dental calculus is a significant contributing factor in the development and
progression of periodontal diseases. Although it originates from the mineralization of dental
plaque, its presence creates a persistent environment that favors bacterial accumulation and
chronic inflammation of periodontal tissues. The rough and porous surface of calculus facilitates
biofilm retention, making it difficult to eliminate through routine oral hygiene practices alone.

The evidence reviewed in this study demonstrates that supragingival calculus is mainly
associated with gingival inflammation, while subgingival calculus plays a more destructive role
by contributing to periodontal pocket formation, attachment loss, and alveolar bone resorption. If
left untreated, prolonged calculus accumulation may lead to advanced periodontitis, tooth
mobility, and eventual tooth loss.

Professional scaling and root planing remain the most effective methods for removing
calculus and controlling periodontal inflammation. However, long-term success depends on
continuous maintenance therapy, patient education, and proper oral hygiene practices. Preventive
strategies, including regular dental check-ups and early intervention, are essential in minimizing
periodontal tissue destruction.

Therefore, effective management of dental calculus is not only crucial for preserving
periodontal health but also important for maintaining overall systemic well-being. Early
detection, timely treatment, and sustained preventive care are key factors in reducing the burden
of periodontal disease.
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