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Supragingival plaque control, what does it mean?
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One explanation for the conflicting results about the effects of supragingival plaque control on the
subgingival microflora is that professional and personal plaque control is not strictly limited to the
supragingival environment. When aimed at treating periodontal diseases, these procedures are
correctly applied. However, for research purposes, in order to prevent misinterpretation, it is necessary
to provide a better explanation about the materials and methods that were used to avoid changes in
the subgingival microbiota, both in professional and in home-care supragingival plaque control.

 Introduction
An inter-relationship between microorganisms and
gingival inflammation has been detected since the
first experimental short-term clinical studies were
carried out1,2, and substantial efforts have been
directed toward minimising the effects of the oral
microbiota on the periodontium. On a clean root
surface, the microorganisms quickly colonise the
teeth following cessation of all oral hygiene procedures, and within a few days microscopic and clinical
signs of gingival inflammation become apparent3-5.
These inflammatory changes can be reversed when
adequate tooth cleaning methods are resumed,
which therefore shows clear proof that bacteria are
involved in the initiation of gingivitis6-10.
According to its location, above or below the gingival margin, bacteria that accumulate on the root
surface are classified as either supra or subgingival
plaque. The first deposit to form on the teeth is a
supragingival plaque. Plaque-forming bacteria create
an environment that allows the establishment of a

more fastidious microbiota. It is widely assumed that
the development of subgingival plaque depends on
the presence of supragingival plaque11-14, and that its
prevention and control are critical to the treatment
outcome. Clinical trials have shown the importance
of supragingival plaque control in the treatment of
gingivitis and recurrent periodontitis15-19. In a classic
long-term study, Axelsson et al20,21 demonstrated
that preventing plaque accumulation through
professional and personal techniques was effective in
preventing attachment loss over a period of 15 to 30
years. Nevertheless, the success of the treatment is
dependent not only on a proper initial treatment, but
also on the establishment of a regular professional
maintenance system22-26.
The reason for having regular professional
assistance is because most patients, instead of
brushing their teeth regularly, do not clean their
teeth well enough to prevent plaque accumulation.
In many cases, the problem occurs due to a lack of
information about the disease and of dental
anatomy, which could make patients less likely to
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Fig 1 An illustrative case demonstrating the use of a dental floss
almost reaching the base of the pocket.

access the tooth surface27. Despite the efforts that
researchers have made to find new approaches to
treat and control periodontal disease, self-performed supragingival plaque control, in combination with professional mechanical instrumentation, should still be classified as the ‘gold
standard’ of periodontal care20-29.

 Discussion
It seems plausible that the removal of supragingival
plaque influences the development and composition
of subgingival plaque since, in the presence of supragingival plaque, rapid subgingival recolonisation will
occur within a few weeks. However, the effect of
supragingival plaque control on the formation of
subgingival microbiota remains unresolved. Several
reports have shown that supragingival plaque control
alone cannot significantly affect subgingival bacteria
in deep pockets12,30-32. On the other hand, recent
studies have been conducted that demonstrate the
influence of professional supragingival plaque control
on the composition of subgingival microbiota33-36.
These findings suggest that meticulous supragingival
plaque control through mechanical means, limiting
plaque removal to the supragingival areas without
affecting the subgingival microbiota, can provide
clinical and microbiological improvements similar to
those obtained with scaling and root planing alone in
subjects with moderate to advanced periodontal
disease.
The discrepancy in reports may be attributed to
differences in experimental design (i.e. methodology), initial pocket depth, frequency and extent of
professional tooth cleaning, patient compliance and
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Fig 2 Action of the rubber cup in the subgingival area in so
called ‘supragingival plaque control’.

the nature and progression of the periodontal disease. Treatment protocols vary from short- to longterm duration, with a number of studies utilising scaling and root planing prior to professional cleaning,
while others evaluated the effect of repeated
professional supragingival cleaning or self-performed
plaque control in pockets varying from moderate to
advanced depth. The probing depth of the selected
periodontal pockets in the studies that failed to show
a significant effect of supragingival plaque control on
subgingival microbiota was > 6mm. However, the
mean probing depths in studies that showed the
influence of supragingival plaque control on the
composition of supragingival microbiota ranged from
4 to 6mm. Therefore, a more comprehensive evaluation is required in order to understand the principle
of professional supragingival plaque control, its
action and limits on the root surface area, and its
effect on the subgingival environment27,37.
Professional tooth cleaning and patient home
care can control supragingival plaque, and 1 to
3.5 mm of subgingival plaque can be removed from
the teeth surface by using a rubber cup, toothbrush,
dental floss and other cleaning aids27,38-40. The
application of dental floss with pressure against the
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 Conclusion
In order to analyse the influence of supragingival
plaque control on subgingival microbiota, it is
necessary to standardise materials and methods to
avoid any misinterpretation of the results.
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invasion, both by professionals and patients.
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tooth surface, moving back and forth, three to five
times a day, as recommended by professionals41-43,
can also reach the subgingival areas from 2 to
3.5 mm (Fig 1). In the same way, due to its shape
and composition, the rubber cup can slip into the
subgingival area (Fig 2), and therefore supragingival
professional plaque control actually removes some
subgingival plaque.
Many would argue that a single therapeutic intervention on the subgingival environment is enough to
alter the microbial composition of plaque, from that
associated with periodontal disease to that associated
with periodontal health44-49. For example, if the
patient has an interproximal probing depth of 4 to
6 mm, then a sample in which the dental floss has
reached a subgingival depth of 3.0mm cannot be
taken as reliable because half or more of the pocket
microbiota has been reached by the mechanical
action of the dental floss. Since many of the subgingival microbiological samples50-53 are taken in at least
one interproximal area, the results can be incorrectly
interpreted due to the fact that they are being
mechanically altered by either personal or professional plaque control methods. This leads to the
question: how can the mechanical disruption of the
subgingival area be avoided in future studies?
One of the answers would be that researchers
avoid invading the subgingival environment for
plaque control, and also that patients in studies stop
any kind of oral hygiene that could affect the subgingival area. This would be possible in short-term
studies, but not feasible in long-term studies for ethical reasons. The fact is that the description of the materials used in supragingival plaque control and the
care methods used to avoid contamination of subgingival samples is often not clearly explained. Most
articles simply describe supragingival plaque removal
by mentioning using scalers and polishing the teeth
with mechanically driven instruments such as rubber
cups and dental floss for interproximal surfaces, and
limiting plaque control to the supragingival area.
There is no reference concerning the oral hygiene
methods applied by patients at home and the ways to
avoid invading the subgingival environment.
The invasion of the subgingival area, in order to
remove or alter the subgingival microbiota, with the
purpose of controlling or clinically preventing periodontal disease, must be encouraged among pro-

pyrig
No Co
t fo
rP
ub
fessionals. Therefore, those scientific studies perlica
formed to analyse the influence of supragingival
tio
n
plaque on the composition of the subgingival micro- tes
se nc e

35.

36.

37.
38.

39.

40.

41.

42.

43.

44.
45.
46.

47.

48.

49.

50.

51.

52.

53.

by N
ht

PERIO 2008;5(4):303–306

34.

n

Page RC, Offenbacher S, Schroeder HE, Seymour GJ,
Kornman KS. Advances in the pathogenesis of periodontitis: summary of developments, clinical implications
and future directions. Periodontol 2000 1997;14:216-248.
14. Sanz M, Newman MG, Nisengard RJ. Periodontal microbiology. In: Carranza FA (ed). Clinical Periodontology, ed
7. Philadelphia: Saunders, 1990.
15. Axelsson P, Lindhe J, Nystrom B. On the prevention of
caries and periodontal disease. Results of a 15-year longitudinal study in adults. J Clin Periodontol 1991;18:182189.
16. Siegrist BE, Kornman KS. The effect of supragingival
plaque control on the composition of the subgingival
microbial flora in ligature-induced periodontitis in the
monkey. J Dent Res 1982;61:936-941.
17. Axelson P, Lindhe J. The significance of maintenance care
in the treatment of periodontal disease. J Clin Periodontol
1981;8:281-294.
18. Nyman S, Rosling B, Lindhe J. Effect of professional tooth
cleaning on healing after periodontal surgery. J Clin
Periodontol 1975;2:80-86.
19. Lindhe J, Nyman S. Long-term maintenance of patients
treated for advance periodontal disease. J Clin Periodontol
1984;11:504-514.
20. Axelsson P, Nystrom B, Lindhe J. The long-term effect of a
plaque control program on tooth mortality, caries and periodontal disease in adults. Results after 30 years of
maintenance. J Clin Periodontol 2004;31:749-757.
21. Axelsson P, Lindhe J. Effect of controlled oral hygiene
procedures on caries and periodontal disease in adults. J
Clin Periodontol 1978;5:133-151.
22. Ramfjord S. Maintenance care for treated periodontitis
patients. J Clin Periodontol 1987;14:433-437.
23. Ramfjord SP. Maintenance care and supportive periodontal
therapy. Quintessence Int 1993;24:465-471.
24. Wilson Jr. TG. Compliance and its role in periodontal therapy.
Periodontol 2000 1996;12:16-23.
25. Wilson Jr T, Glover M, Schoen J, Baus C, Jacobs T. Compliance with maintenance therapy in a private periodontal
practice. J Periodontol 1984;55:468-473.
26. Rosling B, Nyman S, Lindhe J. The effect of systematic plaque
control on bone regeneration in infrabony pockets. J Clin
Periodontol 1976;3:38-53.
27. Westfelt E. Rationale of mechanical plaque control. J Clin
Periodontol 1996;23:263-267.
28. Lindhe J, Nyman S. Long-term maintenance of patients
treated for advance periodontal disease. J Clin Periodontol
1984;11:254-264.
29. Lindhe J, Westfelt E, Nyman S, Socransky S, Haffajee A.
Long-term effect of surgical/nonsurgical treatment of
periodontal disease. J Clin Periodontol 1984;11:448-458.
30. Beltrami M, Bickel M, Baehni P. The effect of supragingival
plaque control on the composition of the subgingival
microflora on human periodontitis. J Clin Periodontol
1987;14:161-164.
31. Loos B, Claffey N, Crigger M. Effects of oral hygiene
measures on clinical and microbiological parameters of
periodontal disease. J Clin Periodontol 1988;15:211-216.
32. Westfelt E, Rylander H, Dahlen G, Lindhe J. The effect of
supragingival plaque control on the progression of
advanced periodontal disease. J Clin Periodontol 1998;
25:536-541.
33. Ximénes-Fyvie LA, Haffajee AD, Som S, Thompson M,
Torresyap G, Socransky S. The effected of repeated professional supragingival plaque removal on the composition
of the supra- and subgingival microbiota. J Clin Periodontol 2000;27:637-647.

Q ui

13.

pyrig
No Co
t fo
r P cleaning
McNabb H, Mombelli A, Lang NP. Supragingival
ub
3 times a week. The microbiological effects in moderately
lica
tio
deep pockets. J Clin Periodontol 1992;19:348-356.
n
Hellstrom MK, Ramberg P, Krok L, LindhetJ.
effect of
esThe
s e n c ein
supragingival plaque control on the subgingival microbiota

fo r

Carnio Supragingival plaque control

ot

306 

human periodontitis. J Clin Periodontol 1996;23:934-940.
Al-Yahfoufi Z, Mombelli A, Wicki A, Lang NP. The effect of
plaque control in subjects with shallow pockets and high
prevalence of periodontal pathogens. J Clin Periodontol
1995;22:78-84.
Waerhaug J. Effect of toothbrushing on subgingival plaque
formation. J Periodontol 1981;52:30-34.
Morch T, Waerhaug J. Quantitative evaluation of the
effect of toothbrushing and toothpicking. J Periodontol
1956;27:183-190.
Bergenholts A, Brithon J. Plaque removal by dental floss or
toothpick. An intra-individual comparative study. J Clin
Periodontol 1980;7:516-524.
Yost KG, Mallatt ME, Liebman J. Interproximal gingivitis
and plaque reduction by four interdental products. J Clin
Dent 2006; 17: 79-83.
Perry DA. Controle de Placa Bacteriana para o Paciente
Periodontal. In: Newman MG, Takei HH, Klokkevold PR,
Carranza FA (eds). Carranza, Periodontia Clinica, ed 10.
Rio de Janeiro: Elsevier, 2007:728-748.
Echeverria JJ, Sanz M. Controle Mecânico da Placa Supragengival. In: Lindhe J, Karring T, Lang NP (eds). Tratado de
Periodontia Clinica e Implantologia Oral, ed 4. Rio de
Janeiro: Guanabara Koogan, 2005:435-449.
Thomas MV. Fisioterapia Bucal. In: Rose LR, Mealey BL,
Genco RJ, Cohen DW (eds). Periodontia. Medicina, Cirurgia e Implantes, ed 1. São Paulo: Santos, 2007:214-236.
Kornman K. Sampling of micro-organisms associated with
periodontal disease. Oral Microbiol Imunol 1986;1:21-22.
Teles RP, Haffajee AD, Socransky SS. Microbiological goals
of periodontal therapy. Periodontol 2000 2006;42:180-218.
Haffajee AD, Teles RP, Socransky SS. The effect of periodontal therapy on the composition of the subgingival
microbiota. Periodontol 2000 2006;42:219-258.
Quirynen M, Bollen CM, Vandekerckhove BN, Dekeyser C,
Papaioannou W, Eyssen H. Full- vs. partial-mouth disinfection in the treatment of periodontal infections: shortterm clinical and microbiological observations. J Dent Res
1995;74:1459-1467.
Quirynen M, Mongardini C, Pauwels M, Bollen CML,
Eldere JV, Van Steenberghe D. One stage full- versus
partial-mouth disinfection in the treatment of chronic adult
or generalized early-onset periodontitis. II. Long-term
impact on microbial load. J Periodontol 1999;70:646-656.
Rhemrev GE, Timmerman MF, Veldkamp I, Van Winkelhoff
AJ, Van der Velden U. Immediate effect of instrumentation
on the subgingival microflora in deep inflamed pockets under
strict plaque control. J Clin Periodontol 2006;33:42-48.
Loomer PM. Microbiological diagnostic testing in the
treatment of periodontal diseases. Periodontol 2000
2004;34:49-56.
Teles FR, Haffajee AD, Socransky SS. The reproducibility of
curet sampling of subgingival biofilms. J Periodontol 2008;
79:705-713.
Tanner ACR, Goodson JM. Sampling of microorganisms
associated with periodontal disease. Oral Microbiol
Immunol 1986:1:15-20.
Jervøe-Storm PM, Alahdab H, Koltzscher M, Fimmers R,
Jepsen S. Comparison of curet and paper point sampling of
subgingival bacteria as analyzed by real-time polymerase
chain reaction. J Periodontol 2007;78:909-917.

