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stage, full-mouth disinfection
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Dear Editor,
We read with great interest the

ongoing debate on optimization of the
infection control phase of periodontal
therapy (Apatzidou & Kinane 2004,
Kinane 2005, Koshy et al. 2005, Wenn-
ström et al. 2005).

Periodontal breakdown primarily
develops when the subgingival micro-
bial load overrules the local and sys-
temic host defence mechanisms. Several
studies also indicated that the presence
of periopathogens (persisting or re-
established after treatment) is associated
with a sub-optimal clinical outcome of
periodontal therapy (Renvert et al. 1996,
Haffajee et al. 1997, Renvert et al. 1998,
Socransky et al. 1998, Cugini et al.
2000). Most of these periopathogens
are found throughout the oropharynx:
the saliva, the mucosae, the tongue
dorsum and the tonsils (Danser et al.
1994, 1996, Petit et al. 1994, von Troil-
Linden et al. 1996, Beikler et al. 2004).

After mechanical debridement, the
subgingival microbial load drops to
0.1% (Goodson et al. 1991, Maiden et
al. 1991). However, already 1 week
later, the periodontal pocket is re-colo-
nized by approximately the same num-
ber of bacteria, fortunately with a less
pathogenic composition (Harper &
Robinson 1987, Wade et al. 1992). The
origin of these bacteria is still a matter
of debate. The multiplication of bacteria
remaining within the pocket (Petersilka
et al. 2002), within the junctional or
pocket epithelium (Lamont & Yilmaz
2002) and/or the dentinal tubules
(Adriaens et al. 1988, Giuliana et al.
1997), has often been considered as the
major cause for this subgingival re-
colonization. The impact of the ‘‘supra-

gingival’’ area on this early subgingival
re-colonization was considered negligi-
ble. Hence, traditional approaches have
focused on optimal subgingival instru-
mentation, besides proper supragingival
plaque control.

Our group felt that more attention
should be given to the re-colonization
by bacteria from other areas. Transloca-
tion from untreated pockets during tra-
ditional, quadrant-based, therapy as well
as from other intra-oral reservoirs of
periodontal pathogens was proposed as
a possible mechanism. A new treatment
strategy based on a one-stage, full-
mouth disinfection was introduced 10
years ago (Quirynen et al. 1995). It
aimed to eradicate, or at least suppress,
all periopathogens in a very short time
span, from all their oro-pharyngeal habi-
tats (mucous membranes, tongue, ton-
sils, saliva). As such, the re-colonization
of the treated pockets by bacteria from
untreated sites, called cross-contamina-
tion or intra-oral translocation, could
indeed be delayed until a better healing
of the pockets was achieved. A series of
prospective studies confirmed this
hypothesis (Quirynen et al. 1995, 1999,
2000, Bollen et al. 1996, Vandekerc-
khove et al. 1996, Bollen et al. 1998,
Mongardini et al. 1999, De Soete et al.
2001).

The data of these studies seem to be
in contrast (Kinane 2005) with three
recently published papers on full-mouth
approaches in the initial treatment of
periodontitis (Apatzidou & Kinane
2004, Koshy et al. 2005, Wennstrom et
al. 2005). This discrepancy can be
explained by major differences in treat-
ment protocol, especially from the
perspective of a risk for microbial

cross-contamination (Table 1). Indeed,
differences in the use of chlorhexidine
(mouth rinsing and/or disinfection of all
niches), the time interval before com-
pletion of all quadrants, the absence of
oral hygiene instructions prior to/during
therapy, the recall frequency, the sever-
ity of the disease, and the amount of
calculus before therapy all have an
impact on the chances for cross-contam-
ination in the respective studies.

Besides the Leuven group, only one
other study used a entire mouth disin-
fection (Koshy et al. 2005) in order to
reduce cross-contamination by perio-
pathogens from the other intra-oral
niches. However, compared with our
studies a weaker antiseptic (0.05%
chlorhexidine) was used and for a short-
er period (4 weeks). The other two
papers did not use any antiseptic at all.

The timing of oral hygiene instruc-
tions also varied considerably. In two
studies (Koshy et al. 2005; Wennström
et al. 2005), for example, all subjects
received one to two oral hygiene
instruction sessions (including the use
of inter-dental cleaning aids), prior to
the start of the study. This probably
reduces the chances for cross-contami-
nation. In the Leuven studies, designed
as ‘‘proof of principle’’, the patients did
not exert plaque control at the untreated
sites, until after their subgingival debri-
dement. For the control group, this
means that inter-dental cleaning in the
last quadrant was postponed until 6
weeks after the debridement of the first
quadrant. This of course increased the
chances for cross-contamination in the
control group.

The 0.2% chlorhexidine rinsing dur-
ing the healing phase after debridement
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probably contributed to the significantly
better plaque scores for the one-stage,
full-mouth disinfection groups in our
studies when compared with the control
groups. The higher plaque scores in the
control group can, at least partially, be
explained by the remaining plaque, cal-
culus or infection in the untreated sites,
acting as reservoir for the bacteria colo-
nizing the root-planed teeth (Dahan et
al. 2004, Rowshani et al. 2004). It is
known that the microbial load in the
saliva of periodontitis patients indeed
drops significantly after completion of
the debridement, and as such reduces
the rate of the de novo, supragingival
plaque formation (Dahan et al. 2004;
Rowshani et al. 2004). This by itself
implies a delayed subgingival re-coloni-
zation (Sekino et al. 2004). The signifi-
cant impact of optimal plaque control or
repeated supragingival professional
cleaning on the outcome of periodontal
therapy has been illustrated in several
studies (Axelsson et al. 1991, Dahlen et
al. 1992, al Yahfoufi et al. 1995, Hell-
strom et al. 1996, Westfelt et al. 1998,
Ximenez-Fyvie et al. 2000, Checchi et
al. 2002). Thus, at least in patients with
severe periodontitis, a one-stage, full-
mouth approach will result in an
immediate reduction of the microbial
load and as such in a delayed de novo
plaque formation.

The time schedule of the full-mouth
debridement (Table 1) as proposed in
Leuven was not respected in the above-
mentioned papers (Apatzidou & Kinane
2004, Koshy et al. 2005, Wennström et
al. 2005). The root planing of the four
quadrants in these studies had been
completed within the same day, often
within some hours, whereas for the
Leuven studies, the interval between
the first and second half of the mouth
was always 24 h. The time interval of
24 h between the first and second bac-
teraemia (because of subgingival instru-
mentation) might be responsible for an
enhanced immune response (eventually
a Schwartzman reaction). This was pro-
posed as a potential explanation for the
success with this one-stage, full-mouth
disinfection approach (Mongardini et al.
1999, Quirynen et al. 2000). This is
solely a speculation as it has not been
proven in studies designed to examine
this aspect.

Although often forgotten (Kinane
2005), one should realize that two of
these three studies (Apatzidou & Kinane
2004, Koshy et al. 2005), even demon-
strated limited, but statistically signifi-T
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cant, advantages for the full-mouth
approach. Koshy et al. (2005) reported
a significant additional reduction in sites
with pockets X5 mm, as well as a more
dramatic reduction in bleeding upon
probing for the full-mouth approach.
The level of significance might partially
be explained by differences (although
not statistically significant) at intake.
Apatzidou and Kinane (2004) observed,
at the end of their study, a significant
additional gain in attachment of nearly
1 mm in deep pockets of patients treated
with the full-mouth protocol, but they
warned for the fact that only a low
number of sites were involved.

The one-stage, full-mouth approach
may probably be especially useful in
patients with higher risks for cross-con-
tamination, such as patients with non-
optimal plaque control, severe perio-
dontitis and especially with high
amounts of plaque and calculus in the
untreated areas. The use of an antiseptic
seems essential in this aspect.

Taking all these aspects into consid-
eration and knowing the economic ben-
efits of a one-stage, full-mouth
disinfection approach, (two instead of
four appointments, thus less transporta-
tion, and a better understanding of the
therapy by the patient (all other infec-
tious diseases that the patient had so far
had been treated in one global
approach)), and realizing the fact that
patients do appreciate a full-mouth
approach, we still feel that this approach
should be the treatment of choice.
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Dahèn, M., Timmerman, M. F., van Winkelhoff,

A. J. & van der Velden, U. (2004) The effect

of periodontal treatment on the salivary bac-

terial load and early plaque formation. Jour-

nal of Clinical Periodontology 31, 972–977.

Dahlèn, G., Lindhe, J., Sato, K., Hanamura, H.

& Okamoto, H. (1992) The effect of supra-

gingival plaque control on the subgingival

microbiota in subjects with periodontal dis-

ease. Journal of Clinical Periodontology 19,

802–809.

Danser, M. M., Timmerman, M. F., van Win-

kelhoff, A. J. & van der Velden, U. (1996)

The effect of periodontal treatment on perio-

dontal bacteria on the oral mucous mem-

branes. Journal of Periodontology 67,

478–485.

Danser, M. M., van Winkelhoff, A. J., de

Graaff, J., Loos, B. G. & van der Velden,

U. (1994) Short-term effect of full-mouth

extraction on periodontal pathogens coloniz-

ing the oral mucous membranes. Journal of

Clinical Periodontology 21, 484–489.

De Soete, M., Mongardini, C., Pauwels, M.,

Haffajee, A., Socransky, S., van Steenberghe,

D. & Quirynen, M. (2001) One-stage full-

mouth disinfection. Long-term microbiologi-

cal results analyzed by checkerboard DNA–

DNA hybridization. Journal of Perio-

dontology 72, 374–382.

Giuliana, G., Ammatuna, P., Pizzo, G., Capone,

F. & D’Angelo, M. (1997) Occurrence of

invading bacteria in radicular dentin of perio-

dontally diseased teeth: microbiological find-

ings. Journal of Clinical Periodontology 24,

478–485.

Goodson, J. M., Tanner, A., McArdle, S., Dix,

K. & Watanabe, S. M. (1991) Multicenter

evaluation of tetracycline fiber therapy. III.

Microbiological response. Journal of Perio-

dontal Research 26, 440–451.

Haffajee, A. D., Cugini, M. A., Dibart, S.,

Smith, C., Kent, R. L. Jr. & Socransky, S.

S. (1997) The effect of SRP on the clinical

and microbiological parameters of perio-

dontal diseases. Journal of Clinical Perio-

dontology 24, 324–334.

Harper, D. S. & Robinson, P. J. (1987) Correla-

tion of histometric, microbial, and clinical

indicators of periodontal disease status before

and after root planing. Journal of Clinical

Periodontology 14, 190–196.

Hellstrom, M. K., Ramberg, P., Krok, L. &

Lindhe, J. (1996) The effect of supragingival

plaque control on the subgingival microflora

in human periodontitis. Journal of Clinical

Periodontology 23, 934–940.

Kinane, D. F. (2005) Single-visit, full-mouth

ultrasonic debridement: a paradigm shift in

periodontal therapy? Journal of Clinical

Periodontology 32, 732–733.

Koshy, G., Kawashima, Y., Kiji, M., Nitta, H.,

Umeda, M., Nagasawa, T. & Ishikawa, I.

(2005) Effects of single-visit full-mouth

ultrasonic debridement versus quadrant-wise

ultrasonic debridement. Journal of Clinical

Periodontology 32, 734–743.

Lamont, R. J. & Yilmaz, O. (2002) In or out: the

invasiveness of oral bacteria. Periodontology

2000 30, 61–69.

Maiden, M. F., Tanner, A., McArdle, S., Naj-

pauer, K. & Goodson, J. M. (1991) Tetracy-

cline fiber therapy monitored by DNA probe

and cultural methods. Journal of Periodontal

Research 26, 452–459.

Mongardini, C., van Steenberghe, D., Dekeyser,

C. & Quirynen, M. (1999) One stage full-

versus partial-mouth disinfection in the treat-

ment of chronic adult or generalized early-

onset periodontitis. I. Long-term clinical

observations.. Journal of Periodontology 70,

632–645.

Petersilka, G. J., Ehmke, B. & Flemmig, T. F.

(2002) Antimicrobial effects of mechanical

debridement. Periodontology 2000 28,

56–71.

Petit, M. D., van Steenbergen, T. J., Timmer-

man, M. F., de Graaff, J. & van der Velden,

U. (1994) Prevalence of periodontitis and

suspected periodontal pathogens in families

of adult periodontitis patients. Journal of

Clinical Periodontology 21, 76–85.

Quirynen, M., Bollen, C. M., Vandekerckhove,

B. N., Dekeyser, C., Papaioannou, W. &

Eyssen, H. (1995) Full- vs. partial-mouth

disinfection in the treatment of periodontal

infections: short-term clinical and microbio-

logical observations. Journal of Dental

Research 74, 1459–1467.

Quirynen, M., Mongardini, C., De Soete, M.,

Pauwels, M., Coucke, W., Van Eldere, J. &

van Steenberghe, D. (2000) The role of

chlorhexidine in the one-stage full-mouth

disinfection treatment of patients with

advanced adult periodontitis. Long-term clin-

ical and microbiological observations. Jour-

nal of Clinical Periodontology 27, 578–589.

Quirynen, M., Mongardini, C., Pauwels, M.,

Bollen, C. M., Van Eldere, J. & van Steen-

berghe, D. (1999) One stage full- versus

partial-mouth disinfection in the treatment

Letter to the editor 51



of chronic adult or generalized early-onset

periodontitis. II. Long-term impact on micro-

bial load. Journal of Periodontology 70,

646–656.

Renvert, S., Dahlen, G. & Wikstrom, M. (1996)

Treatment of periodontal disease based on

microbiological diagnosis. Relation between

microbiological and clinical parameters dur-

ing 5 years. Journal of Periodontology 67,

562–571.

Renvert, S., Dahlen, G. & Wikstrom, M. (1998)

The clinical and microbiological effects of

non-surgical periodontal therapy in smokers

and non-smokers. Journal of Clinical Perio-

dontology 25, 153–157.

Rowshani, B., Timmerman, M. F. & van der

Velden, U. (2004) Plaque development in

relation to the periodontal condition and

bacterial load of the saliva. Journal of Clin-

ical Periodontology 31, 214–218.

Sekino, S., Ramberg, P., Uzel, N. G., Socrans-

ky, S. & Lindhe, J. (2004) The effect of a

chlorhexidine regimen on de novo plaque

formation. Journal of Clinical Perio-

dontology 31, 609–614.

Socransky, S. S., Haffajee, A. D., Cugini, M. A.,

Smith, C. & Kent, R. L. Jr. (1998) Microbial

complexes in subgingival plaque. Journal of

Clinical Periodontology 25, 134–144.

von Troil-Linden, B., Saarela, M., Matto, J.,

Alaluusua, S., Jousimies-Somer, H. & Asi-

kainen, S. (1996) Source of suspected perio-

dontal pathogens re-emerging after

periodontal treatment. Journal of Clinical

Periodontology 23, 601–607.

Vandekerckhove, B. N., Bollen, C. M., Dekey-

ser, C., Darius, P. & Quirynen, M. (1996)

Full- versus partial-mouth disinfection in the

treatment of periodontal infections. Long-

term clinical observations of a pilot study.

Journal of Periodontology 67, 1251–1259.

Wade, W. G., Moran, J., Morgan, J. R., New-

combe, R. & Addy, M. (1992) The effects of

antimicrobial acrylic strips on the subgingival

microflora in chronic periodontitis. Journal of

Clinical Periodontology 19, 127–134.

Wennstrom, J. L., Tomasi, C., Bertelle, A. &

Dellasega, E. (2005) Full-mouth ultrasonic

debridement versus quadrant scaling and root

planing as an initial approach in the treatment

of chronic periodontitis. Journal of Clinical

Periodontology 32, 851–859.

Westfelt, E., Rylander, H., Dahlen, G. &

Lindhe, J. (1998) The effect of supragingival

plaque control on the progression of

advanced periodontal disease. Journal of

Clinical Periodontology 25, 536–541.

Ximenez-Fyvie, L. A., Haffajee, A. D., Som, S.,

Thompson, M., Torresyap, G. & Socransky,

S. S. (2000) The effect of repeated profes-

sional supragingival plaque removal on the

composition of the supra- and subgingival

microbiota. Journal of Clinical Perio-

dontology 27, 637–647.

Address: M. Quirynen

Department of Periodontology

Faculty of Medicine

Catholic University Leuven

Kapucijnenvoer 7 B-3000 Leuven

Belgium

Fax: 32 16 33.24.84

E-mail: Marc.Quirynen@med.kuleuven.ac.be

52 Letter to the editor




