
Dental plaque : is defined clinically as a structured, resilient, 
yellow-grayish substance that adheres tenaciously to the 
intraoral hard surfaces, including removable and fixed 
restorations.

The tough extracellular matrix makes it impossible to remove 
plaque by rinsing or with the use of sprays. 



Materia alba refers to soft accumulations of bacteria, food 
matter, and tissue cells that
lack the organized structure of dental plaque and that are 
easily displaced with a water spray.

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

















































































Factors that affect Supragingival Dental 
Plaque



Topography of Supragingival Plaque. 

• Early plaque formation on teeth follows a typical topographic pattern with initial 
growth along the gingival margin and from the interdental spaces (i.e., the areas 
protected from shear forces).

• Later, a further extension in the coronal direction can be observed. This pattern may 
change severely when the tooth surface contains irregularities that offer a favorable 
growth path. Plaque formation may also originate from grooves

• The idea that coaggregation is important during the formation of oral biofilms opens 
new perspectives, especially for the use of probiotics. 

• An analysis of more than 13,000 plaque samples that looked for 40 subgingival
microorganisms using a DNA-hybridization methodology defined color-coded 
“complexes” of periodontal microorganisms that tend to be found together in health 
or disease.



Surface microroughness

• Rough intraoral surfaces (e.g., crown margins, implant abutments, 
denture bases) accumulate and retain more plaque and calculus in 
terms of thickness, area, and colony-forming units.

• plaque also reveals an increased maturity/pathogenicity of its 
bacterial components, which is characterized by an increased 
proportion of motile organisms and spirochetes and/or a denser 
packing of them Smoothing an intraoral surface decreases the rate of 
plaque formation. 

• however, further smoothing does not result in an additional reduction 
in plaque formation.



• Individual Variables That Influence Plaque Formation. The rate of 
plaque formation differs significantly between subjects, and these 
differences may overrule surface characteristics. A distinction is 
often made between “heavy” (fast) and “light” (slow) plaque 
formers 

• a multiple regression analysis showed that the clinical wettability of 
the tooth surfaces, the saliva-induced aggregation of oral
bacteria, and the relative salivary flow conditions around the
sampled teeth explained 90% of the variation.

• Moreover, the saliva from light plaque formers reduced the colloidal 
stability of bacterial suspensions of, for example, S. sanguinis



• Variation Within the Dentition. Within a dental arch, large differences 
in plaque growth rate can be detected. In general, early plaque 
formation occurs faster: in the lower jaw (as compared with the 
upper jaw); in molar areas; on the buccal tooth surfaces (as compared 
with palatal sites, especially in the upper jaw); and
in the interdental regions 

• Impact of Gingival Inflammation and Saliva. Several studies clearly 
indicate that early in vivo plaque formation is more rapid on tooth 
surfaces facing inflamed gingival margins than on those adjacent to 
healthy gingivae. These studies suggest that the increase in crevicular
fluid production enhances plaque



• impact of Patient’s Age. Although older studies were contradictory, more 
recent papers clearly indicate that a subject’s age does not influence de 
novo plaque formation.

• In a study by Fransson and colleagues,100 no differences could be detected 
in de novo However, the developed plaque in the older patient group 
resulted in more severe gingival inflammation, which seems to indicate an 
increased susceptibility to gingivitis with aging.

• Spontaneous Tooth Cleaning. Many clinicians still think that plaque is 
removed spontaneously from the teeth, such as during eating. However, on 
the basis of the firm attachment between the bacteria and the surface, this 
seems unlikely. Even in the occlusal surfaces of the molars, plaque remains, 
even after chewing



Metabolism of Dental Plaque Bacteria

• The majority of nutrients for dental plaque bacteria originate from saliva or gingival 
crevicular fluid, although the host diet provides an occasional but nevertheless 
important food supply. The transition from gram-positive to gram-negative 
microorganisms observed in the structural development of dental plaque is 
paralleled by a physiologic transition in the developing plaque. The early colonizers 
(e.g., Streptococcus and Actinomyces spp.) use oxygen and lower the redox potential 
of the environment, which then favors the growth of anaerobic species.

• Many of the gram-positive early colonizers use sugars as an energy source. The 
bacteria that predominate in mature plaque are anaerobic and asaccharolytic (i.e., 
they do not break down sugars), and they use amino acids and small peptides as 
energy sources. Laboratory studies have demonstrated many metabolic interactions 
among the different bacteria found in dental plaque



Communication Between Biofilm Bacteria

• Bacterial cells do not exist in isolation. In a biofilm, bacteria have the capacity to 
communicate with each other. One example of this is quorum sensing, in which 
bacteria secrete a signaling molecule that accumulates in the local environment 
and triggers a response such as a change in the expression of specific genes once 
they reach a critical threshold concentration. 

• The threshold concentration is reached only at a high cell density, and therefore 
bacteria sense that the population has reached a critical mass or quorum. There is 
some evidence that intercellular communication can occur after cell–cell
contact and that, in this case, communication may not involve secreted signaling 
molecules.. 

• Two types of signaling molecules have been detected from dental plaque bacteria: 
peptides released by gram-positive organisms during growth and a “universal” 
signal molecule called autoinducer.



• Peptide signals are produced by oral streptococci; they are recognized 
by cells of the same strain that produced them and possibly also by 
different species of streptococci. 

• In contrast with the strain-specific competence-stimulating peptides, 
AI-2 is produced and detected by many different bacteria.



Biofilms and Antimicrobial Resistance

• Bacteria growing in microbial communities adherent to a surface do not “behave” the 
same way as bacteria growing suspended in a liquid environment (i.e., in a planktonic 
or unattached state). For example, the resistance of bacteria to antimicrobial agents 
is dramatically increased in the biofilm.

• Almost without exception, organisms in a biofilm are 1000 to 1500 times more 
resistant as compared with antibiotics in their planktonic state. The mechanisms of 
this increased resistance differ from species to species, from antibiotic to antibiotic, 
and for biofilms growing in different habitats.

• It is generally accepted that the resistance of bacteria to antibiotics is affected by 
their nutritional status, growth rate, temperature, pH, and prior exposure to 
subeffective concentrations of antimicrobial agents. Variations in any of these 
parameters will lead to a varied response to antibiotics within a biofilm.


