Dental plaque and calculus
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in another studies also Aa and Pg are not entirely eradicated after full-mouth

extraction, they can remain at very low concentrations.
(Quirynen et al 2005)
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Teeth are the primary habitat for periopathogens
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A lower adherence rate of Pg and Pi strains to gingival epithelial cells were recorded

in rats that were resistant to gingivitis compared with susceptible rats.
(Isogai et al 1986 )
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(Quirynen et al 1989)
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There is a positive correlation between the adhesion rate of pathogenic
bacteria to different epithelia and the susceptibility to certain infections.

Structure and composition of dental plaque
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It is a structured, yellow-grayish substance that adheres to the intraoral hard
surfaces, including removable and fixed restorations.
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Soft accumulations of bacteria and tissue cells that lack the organized
structure of dental plaque, and it is easily displaced with a water spray.

Calculus
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Calculus is a hard deposit that forms by mineralization of dental plaque, and
it is generally covered by a layer of unmineralized plaque

composition of dental plaque
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Plaque classification according to its position on the tooth surface
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Tooth-associated plaque (tooth attached plaque)
AN lgaly AEhal sl ae o)l -




.-rods luaall; gram-positive COCCi ahall dulay) )y sSall Led Hlasy -
syl o Juailiy (gram-negative rods ahal) dple cluasd) slach sla5 4y )3 e Bal) b -
ce bl LS (e diaday Lol )Y

5yilly Ayl daysll
Tissue-associated plaque (epithelial attached plaque)
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the composition of the subgingival planque depends on the pocket depth.
The apical part is dominated by spirochetes, cocci, and rods,

whereas in the coronal part, more filaments are observed.
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sometimes bacteria are found within the host tissues
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Marginal plaque is of prime importance in gingivitis
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Supragingival plague and tooth-associated subgingival plaque are critical
in calculus formation and root caries.
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Tissue-associated subgingival plaque is important
in the tissue destruction characterizes periodontitis.
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The site specificity of plaque is significantly associated
with diseases of the periodontium

Plaque as a biofilm
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Biofilm is defined as a mass of microorganisms
attached to a surface exposed to moisture.

(a2 « glycoproteins aySu clisis s ¢oisy «lySa) Lysac dse (e Al sald) (ps<0 @

( ¢ )58 gd seﬁJLS) Lgac e gy
g Glyie Y Al B Y Qlalll =) sull) ol jaas e

Al cad Aagll) 8y ccalalll (o o) layme gl (3sh Aaygll) 8 Aypuimall e iS¢
Ll ) g

Plaque formation
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The formation of the pellicle
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acquired pellicle consist of glycoproteins, phosphoproteins,...... numerous
components function as adhesion sites for bacteria.
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Initial adhesion and attachment of bacteria
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Colonization and plaque maturation
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= Initial plaque formation Early colonizers bind to receptors in the pellicle.

= then each adherent cell becomes in turn the nascent surface and bridge for
additional species ( secondary colonizers)

= various types of coaggregations ( receptor symbols).

Growth dynamics of dental plaque
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1- Supragingival plaque formation
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clinical aspects 4l Alsil
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plague growth is clinically undetectable
( <3% coverage of the vestibular tooth surface)
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From day 3 on, the first symptoms of gingival inflammation become visible.
(on average, 30% of total tooth crown will be covered with plaque).
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A shift toward more anaerobic gram-negative flora, and more rods ,
filaments. From day 7 on, spirochetes.
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The supragindival plague obtains its nutrients mainly from the saliva.
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Spontaneous tooth cleaning
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2- subgingival plaque formation
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The role of dental calculus
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dental calculus ( tarter ) consists of mineralized bacterial plaque
that forms on the surfaces of natural teeth and dental prostheses.
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supragingival and subgingival calculus
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Supragingival calculus
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Visible on the oral cavity Agsadll Byall s Sy —
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White or whitish yellow in color
Relatively hard el b —
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It is clearly built up in layers and yields a great heterogeneity from one
layer to another with regard to mineral content.
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Lingual surfaces of the mandibular anterior teeth.
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Saliva from sublingual and submandibular glands

Subgingival calculus
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When the gingival tissues recede, subgingival calculus
becomes exposed, and reclassified as supragingival.

Calculus in radiograph
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The sensitivity level of calculus detection by radiographs is low.

Composition of supragingival calculus
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Calcium phosphate, Calcium carbonate, Magnesium phosphate,....
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At least

two thirds of the inorganic component is crystalline

in structure, mainly hydroxyapatite.
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Composition of subgingival calculus
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The ratio of calcium to phosphate is higher subgingivally
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The sodium content increases with the depth of periodontal pockets
There is no salivary proteins. dalad clisig e aa gy

Modes of calculus attachment
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Attachment by means of an organic pellicle on enamel
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Mechanical locking into surface microscopic irregularities.
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attachment by direct contact of the calcified component
and the tooth surface. Calculus deposit is interlocked with the inorganic
crystals of the tooth
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Attachment mode Tooth surface Attachment strength

1- to pellicle Enamel weak

2- to microscopic Root surface Strong
surface irregularities

3- interlocked with Root surface Extremely strong
calcified component
of tooth surface

Etiologic significance
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Plaque is the main etiologic factor in the development of periodontal disease
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ideal surface for further plaque accumulation
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keeping plaque in close contact with the gingival tissue.
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may be jeopardize proper oral hygiene practices
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subgingival calculus may be the product rather than
the cause of periodontal pockets
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The increased flow of gingival fluid provides the
minerals for calculus formation.
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surface roughness alone does not initiate gingivitis
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autoclaved calculus may be encapsulated in connective tissue
without inducing marked inflammation
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removal of subgingival plaque on top of subgingival calculus
will result in healing of periodontal lesions .
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(Hemidesmosomal attachment of junctional epithelium on dental calculus in the
absence of bacteria following application of chlorhexidine (x 32 000 ).
CA: Calculus,
HD: Hemidesmosomes,
BL: Basement lamina,
DC:Dental cuticle.
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