
One-stage, full-mouth
disinfection: fiction or reality?

WI M TE U G H E L S, CH R I S T E L DE K E Y S E R, MA R K VA N ES S C H E & MA R C QU I R Y N E N

Periodontal breakdown develops when the microbial

load within a periodontal pocket overwhelms the

local and systemic host defense mechanisms. Such

an imbalance can occur in different situations, for

example, following a specific increase in the total

amount of bacteria, when an outgrowth ⁄ overgrowth

of pathogenic species (above a certain threshold

level) occurs and ⁄ or because of a change in the

efficiency of the host response (hyper-responsiveness

or hyporesponsiveness). Changes in the host re-

sponse can be explained by hereditary factors (30)

and by environmental factors such as poor oral hy-

giene and smoking. Immunosuppressive medica-

tions, stress, etc., can further impair the host defense

mechanisms.

Aggregatibacter actinomycetemcomitans, Tanne-

rella forsythia and Porphyromonas gingivalis are

considered to be key periodontopathogens, but

Prevotella intermedia, Campylobacter rectus, Pepto-

streptococcus micros, Fusobacterium nucleatum,

Eubacterium nodatum, Streptococcus intermedius

and spirochetes are also linked to periodontal

destruction (4, 64, 65, 81). Most of these species are

not only members of the subgingival flora, but also

colonize the oral mucosa, the tongue and the tonsils,

and are commonly found in saliva (8, 17, 18, 50, 75).

Because the susceptibility of the host cannot be

modulated at a clinical level (with the possible

exception of anti-inflammatory medications), peri-

odontal therapy is primarily focused on the reduc-

tion ⁄ elimination of periodontal pathogens, in

combination with the re-establishment (often by

surgical pocket elimination) of a more suitable

environment (less anaerobic) for beneficial micro-

biota. Several studies indicate that the presence of

periodontal pathogens (persisting or re-established

after treatment) is associated with a negative clini-

cal outcome of periodontal treatment (14, 26, 58,

59, 68).

After mechanical debridement, the subgingival

microbial load (colony-forming units ⁄ ml) decreases

to 0.1% of pretreatment levels (23, 39). However, only

1 week later, the periodontal pocket has become

recolonized by a similar number of bacteria, fortu-

nately of a less pathogenic nature (27, 76). The origin

of these bacteria is still a matter of debate. The

multiplication of the remaining bacteria within the

pocket (49), or within either the junctional or pocket

epithelium (34) and ⁄ or within the dentinal tubules

(1, 22), is considered to be the major cause of this

subgingival recolonization.

The impact of the supragingival environment on

this early subgingival recolonization process is

unclear. Oral implants, however, have facilitated the

investigation of the initial colonization of a pristine

pocket (created by a sterile abutment to the gingiva)

in an established ecosystem, with the supragingival

area as the sole bacterial source. Recent studies have

revealed that after only 1 week these �pristine�
pockets harbor a mature microbiota with a compo-

sition nearly identical to that of the neighboring

periodontal pockets (56). Fürst et al. (21) and Salvi

et al. (61) even observed periodontopathogens such

as A. actinomycetemcomitans and P. gingivalis in the

sulci of one-stage implants, within 30 min after

implant insertion. These observations indicate that

supragingival plaque also plays a significant role in

the subgingival recolonization of periodontal pock-

ets. As such, bacteria in the saliva or on the tongue,

tonsils or oral mucosa can have an impact on the

subgingival recolonization of pockets after perio-

dontal therapy.

With this perspective, a one-stage, full-mouth dis-

infection procedure, was proposed by the research

group at the Catholic University at Leuven, Belgium,

as a new treatment strategy (52). The aim of the

full-mouth disinfection approach was to eradicate, or

at least suppress, all periodontal pathogens in a very
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short time span, not only from the periodontal

pockets but from the entire oropharyngeal cavity

(mucous membranes, tongue, tonsils and saliva). As

such, the recolonization of the treated pockets by

bacteria from untreated sites ⁄ niches (called cross-

contamination or intra-oral translocation) might be

delayed until better healing of the pockets is

achieved. The one-stage full-mouth disinfection

concept consists of a combination of several thera-

peutic efforts. Full-mouth scaling and root planing

(the entire dentition in two visits within 24 h, i.e. two

consecutive days) to reduce the number of subgin-

gival pathogenic organisms (37, 44). An additional

subgingival irrigation (three times, repeated within

10 min.) of all pockets with a 1% chlorhexidine gel in

order to suppress the remaining bacteria (46). Ton-

gue brushing by the patient with a 1% chlorhexidine

gel for 1 min. to suppress the bacteria in this niche

(53). Chairside mouth rinsing by the patient with a

0.2% chlorhexidine solution for 2 min. to reduce the

number of bacteria in the saliva (62) and in

the pharynx, including the tonsils (by gargling or via

the use of a local spray), prior to and after each ses-

sion of root planing. Optimal oral hygiene, supported

during the first 2 months by a 0.2% chlorhexidine

mouthrinse (38) to retard the recolonization of the

pockets.

In this article, the Leuven studies are reviewed and

analyzed together with comparable studies from

other centers. Moreover, review papers on the

one-stage, full-mouth concept are included and

evaluated.

One-stage, full-mouth disinfection

The impact of a one-stage, full-mouth disinfection

procedure (Table 1) was explored in four prospective

studies (9, 10, 19, 43, 52–54, 74). The studies were

designed as �proof of principle� experiments. In the

control group, the recolonization of the treated

pockets was provoked by the long time-interval

before completion of the debridement of all quad-

rants (in total 6 weeks) and the lack of oral hygiene in

the untreated quadrants. Furthermore, only patients

with severe periodontitis (periodontal pockets ‡
7 mm) and with a significant amount of supragin-

gival and subgingival plaque and calculus were

selected. In other words, the probability of cross-

contamination was very high. In the test group, by

contrast, a debridement of all periodontal pockets

within 2 consecutive days, together with the extensive

use of chlorhexidine in all niches, was applied with

the goal of extensive reduction of the bacterial load

within the oropharynx.

All four studies reported significantly greater

improvements of clinical outcomes in the test group,

including: a significant additional reduction in

probing depth (up to 1.5 mm for single-rooted teeth

and up to 1.0 mm for multirooted teeth for initial

pockets ‡7 mm), a significant additional gain in

clinical attachment level (up to 1.7 mm for single-

rooted teeth and up to 1.5 mm for multirooted teeth

for pockets initially ‡7 mm) and a significantly

greater reduction in bleeding upon probing.

These clinical observations were further sup-

ported by the microbiological data from these

blinded studies (Table 2). The one-stage, full-mouth

disinfection procedure resulted in statistically sig-

nificant additional reductions in the prevalence of

periodontopathogens, especially subgingivally, and

to a lesser extent in the other intra-oral niches, the

latter especially during the period when the pa-

tients were rinsing with chlorhexidine (9, 10, 19, 52,

53).

There are several possible explanations for the

reported success of this one-stage, full-mouth disin-

fection protocol. All the above-mentioned studies

clearly indicated that when the opportunity for intra-

oral translocation of periodontopathogens was

reduced, the outcome of nonsurgical periodontal

therapy could be improved. The mechanism for the

intra-oral translocation of the pathogenic species

remains unidentified. However, saliva, in which all

bacterial species can survive, seems to play an

important role. The translocation of periodontal

pathogens directly into a periodontal pocket through

the salivary flow is, however, unlikely because the

continuous outflow of crevicular fluid from the

pocket makes this nearly impossible. An indirect

impact via a change in the supragingival plaque that

may gradually extend subgingivally seems to be a

more reasonable explanation. Several studies have

indeed indicated that the subgingival microbiota

depends, at least partially, on the presence of

supragingival plaque (16, 28, 36, 41, 80).

However, one should realize that bacteria can also

be translocated subgingivally by contaminated oral

hygiene aids and ⁄ or dental instruments (which can

penetrate the pocket) (77, 78). Several studies

reported that toothbrushes used in a daily regimen

harbor a complex microbiota, including periodonto-

pathogens (55), cocci, Haemophilus spp. and fungi

(40), and Streptococcus mutans (55, 69), and most of

these bacteria survived for 48 h or even longer on

these toothbrushes.
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The observation that patients experiencing an in-

crease in body temperature the evening after the

second day of the one-stage, full-mouth treatment

(scaling and root planing of the last two quadrants,

with or without the use of chlorhexidine) showed the

most impressive improvements, suggests that part of

the success might be related to an increased

immunologic response (e.g. a Schwartzman reac-

tion); however, this is still speculative. Indeed, the

second introduction of bacteria ⁄ lipopolysaccha-

rides from the subgingival area into the underlying

tissues (during treatment of the remaining quad-

rants), 24 h after the first stage of treatment could

have led to a local Schwartzman reaction (a hyper-

sensitivity reaction with a more aggressive

immunologic reaction towards the agents) as has

been demonstrated in animal models (2, 33).

In the above-mentioned study (54), although not

designed to investigate the hyperthermic reaction

after scaling, it is noteworthy that seven out of the

11 patients whose body temperature rose above

37 �C after the second day, had an overall average

pocket depth reduction of ‡3.5 mm, whereas this

was only the case for four of the remaining 13 pa-

tients who did not develop hyperthermia. This vac-

cine effect, after repeated scaling and root planing,

has also been suggested in previous publications

(47–49). In one study, Pawlowski et al. (48) left three

teeth in one quadrant untreated, while all other

teeth were scaled and root planed. The untreated

sites showed a significant probing depth reduction

and gain in attachment, and the number of Trepo-

nema denticola and P. intermedia species, counted

in the subgingival flora of these sites, were reduced

for up to 12 weeks. Also, these authors suggested

that up to half of the improvements observed fol-

lowing scaling and root planing may be a result of

factors other than the removal of plaque, calculus

and irritants.

The impact of bacterial translocation from un-

treated to treated sites was also highlighted in two

other independent studies. Nowzari et al. (45) eval-

uated the amount of guided tissue regeneration and

membrane contamination after the treatment of

mandibular posterior two-wall to three-wall defects

in either a group of patients with a healthy perio-

dontium in the remaining dentition (no pockets ‡
5 mm, besides the study site) (n = 20) or a group of

patients with multiple remaining periodontal pock-

ets of ‡5 mm and numerous periodontal pathogens

(n = 22). The periodontally healthy group showed

significantly less membrane contamination when

compared with the perodontally diseased group,T
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both immediately after insertion (0 ⁄ 20 vs. 7 ⁄ 22,

respectively) as well as at membrane removal after

6 weeks (12 ⁄ 20 vs. 22 ⁄ 22, respectively), with an

average of 1.5 · 107 viable organisms on the internal

part of the membranes from the periodontally

diseased group). The healthy group showed,

concurrently, significantly more clinical gain in

attachment (3.4 mm vs. 1.4 mm, respectively). The

authors considered the following as sources of the

pathogens: translocation from the remaining deep

Table 2. Microbiological changes with different treatment strategies (data from clinical trials discussed in Tables 1
and 3)

Authors Treatment

Strategy

Outcome comparison between strategies

Quirynen et al. (52)

Bollen et al. (9)

One-stage, full-mouth

disinfection (2 days)

vs. scaling and root

planing per

quadrant (2 weeks)

2 months: one-stage, full-mouth disinfection group: significantly fewer

pathogens and eradication of Porphyromonas gingivalis. 8 months: one-stage,

full-mouth disinfection group: significant additional improvements (lower

proportion of pathogens, fewer anaerobic species, larger reduction in spiro-

chetes and motile organisms), especially during the first 2 months.

Bollen et al. (10) One-stage, full-mouth

disinfection (2 days)

vs. scaling and root

planing per

quadrant (2 weeks)

4 months: one-stage, full-mouth disinfection resulted in a significant

additional reduction ⁄ elimination of periodontopathogens, especially in the

subgingival area, but also in the other intra-oral niches.

Mongardini

et al. (43)

Quirynen et al.

(53)

De Soete et al. (19)

One-stage, full-mouth

disinfection (2 days)

vs. scaling and root

planing per

quadrant (2 weeks)

8 months: (dark-field microscopy and culture data): one-stage, full-mouth

disinfection resulted in significant additional improvements (larger reduc-

tions in the proportions of spirochetes and motile organisms in the sub-

gingival flora, larger reductions in the number of colony-forming units ⁄ ml

of anaerobic species, in the number of colony-forming units ⁄ ml of black-

pigmented bacteria, and more significant reductions in the density of key

pathogens, with even the eradication of P. gingivalis). The beneficial effects

in the other niches were primarily restricted to the number of colony-

forming units ⁄ ml of black-pigmented bacteria, especially on the mucosa

and in the saliva and to a lesser extent on the tongue. 8 months:

(checkerboard data): one-stage, full-mouth disinfection resulted in a

significant additional reduction ⁄ elimination of periodontopathogens in

pocket samples.

Apatzidou et al. (5) Full-mouth scaling and

root planing (1 day) vs.

scaling and root

planing per

quadrant (2 weeks)

Both therapies showed significant improvements. Full-mouth scaling and

root planing resulted in significantly greater reduction in the prevalence of

Treponema denticola (months 3 and 6) and for Prevotella intermedia

(month 3).

Koshy et al. (32)* Full-mouth ultrasonic

debridement (1 hour) vs.

scaling and root

planing per

quadrant (1 week)

6 months: no significant differences in detection frequencies of target

periodontopathogens between groups (polymerase chain reaction

technique).

Jervoe-Storm

et al. (29)

Full-mouth scaling and

root planing (2 days) vs.

scaling and root

planing per

quadrant (1 week)

6 months: no differences between groups, either in total bacterial counts or

for selected target bacteria (polymerase chain reaction technique).

Zanatta et al. (82)* Full-mouth ultrasonic

debridement (1 hour) vs.

scaling and root

planing per quadrant

(1 week)

Both therapies resulted in a temporary reduction in benzoyl-DL-arginine-

naphthylamide (BANA) values (recurrence at month 3), without intergroup

differences (BANA assay).

Treatment strategy: one-stage, full-mouth disinfection, full-mouth scaling and root planing ⁄ full-mouth ultrasonic debridement; scaling and root planing per
quadrant.
*Only two of the five arms of the study are included.
Outcome variables: clinical attachment level, relative attachment level, bleeding upon probing, statistically significant, not statistically significant.
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pockets, the study defect site itself, or the epithelial

surfaces from within and around the oral cavity.

However, because bacteria from the last two sources

were present in both study groups, one might con-

clude that the membrane-colonizing pathogens were

probably transferred via saliva from infected and un-

treated periodontal lesions or from the other niches to

the regenerative-treated periodontal site(s). Mombelli

et al. (42) compared the clinical and microbial chan-

ges in the two deepest pockets, when tetracycline

fibers (local application of antibiotics) were only

applied to those deepest pockets (without further

treatment to the remaining pockets), with those

changes obtained when all teeth were cleaned and all

pockets with a depth of >3 mm received a tetracy-

cline fiber. After 6 months, significant �additional�
improvements (clinical as well as microbiological)

were recorded in the test sites in the group of patients

with fibers in all deep pockets. The deep pockets from

patients where fibers were placed in all deeper pock-

ets showed a probing depth reduction (1.7 mm) and

attachment gain (0.7 mm) that was significantly

higher than in the patients treated with restricted fiber

placement (0.9 and 0.3 mm, respectively).

Full-mouth debridement without
proper disinfection

Since 2005, five other centers (5, 29, 32, 79, 82) have

examined the impact of a �full-mouth approach� on the

outcome of nonsurgical periodontal therapy (Table 3).

These studies differ significantly from the Leuven tri-

als in that they did not include proper disinfection of

the intra-oral niches (besides the periodontal pock-

ets), did not use a strong antiseptic during the initial

healing time, and ⁄ or reduced the probability of intra-

oral translocation of bacteria by giving instruction on

optimal oral hygiene prior to therapy. The studies

basically compared a quadrant-type therapy (often

with intervals between each quadrant of only 1 week)

with a full-mouth debridement approach (hand

instrumentation or ultrasonic). Even though the out-

come of the full-mouth approach was often superior, it

was not always statistically significant.

Several factors can explain the difference between

these five studies and the data from the Leuven group.

First, part of the success of the one-stage, full-mouth

disinfection protocol might be explained by the

extensive use of chlorhexidine, even though several

papers have indicated that the subgingival irrigation

of pockets with an antiseptic does not have a major

impact (for review see (51)). Koshy et al. (32) indeed

showed the most benefit with a full-mouth approach.

Accordingly, this study used antiseptics more inten-

sively than the other studies (Table 3) because it used

povidone-iodine irrigation subgingivally and a 0.05%

chlorhexidine mouthrinse for 1 month. However, this

approach was still less intensive compared with the

procedure in the Leuven studies. The adjunctive

benefits of locally applied antiseptics in conjunction

with subgingival debridement are indeed limited in

general. We recently conducted a study (57) in which

a full-mouth approach was applied (similarly to our

previous papers), but this time without the use of

chlorhexidine, and the outcome clearly showed less

benefit. The observation from this more recent study

underlines again the significance of the use of

chlorhexidine in the disinfection protocol. Second, in

four out of the five studies from the other centers, the

debridement was completed within a day; therefore,

the Schwartzman reaction, suggested above, could

not take place. Third, in four out of the five studies,

extensive oral hygiene instruction had been given

prior to debridement and therefore the probability of

bacterial translocation was reduced. It is important to

note that in the Leuven studies, optimal oral hygiene

was only performed in the treated quadrants, in other

words, a significant amount of plaque in at least one

quadrant remained for up to 6 weeks after debride-

ment of the first quadrant, thus allowing enough time

for bacterial translocation. Finally, the best results

with the one-stage, full-mouth disinfection protocol

were recorded in deep pockets, but most of the above-

mentioned studies from other centers enrolled pa-

tients with only moderate periodontitis. Indeed, in

our most recent study (57) of patients with a similar

degree of periodontitis, the beneficial effect of the

one-stage full-mouth disinfection was less impres-

sive.

The microbiological analyses included in some of

the studies mentioned above (Table 2) (5, 29, 32, 82)

revealed only minor additional improvements with

the full-mouth approach, which again is not in

accordance with the Leuven papers and seems to

point to the importance of the above-mentioned

factors specific for the one-stage, full-mouth concept

(i.e. antiseptics, Schwartzman reaction, timing and

oral hygiene) and the type of microbial analysis

(culture vs. polymerase chain reaction; quantitative

analysis vs. detection frequency).

None of the studies performed at other centers

reported any negative outcomes of a full-mouth

strategy, and most studies indicated a significant

reduction in treatment time, especially after full-

mouth ultrasonic debridement.
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Reflections on previous review
papers

Several review papers (6, 20, 24, 31) have been pub-

lished on the one-stage, full-mouth disinfection

strategy. In these review papers, the data of the

Leuven studies were often incorrectly quoted or

interpreted, for the following reasons. A recurrent

remark is the fact that in our studies the baseline

probing depths and attachment levels were measured

immediately after scaling and root planing. This was

unavoidable because the patients enrolled in the

studies showed significant amounts of supragingival

and subgingival calculus, a factor that makes con-

sistency of pocket probing prior to scaling unreliable

(11). However, because this method had been applied

in both test and control groups, it cannot contribute

to differences between both treatment strategies. It

only makes comparisons with other clinical trials less

obvious. The clinical results in the control group have

been considered to be below what one can expect

from a thorough mechanical debridement. One

should take into consideration that these patients did

not receive any additional periodontal therapy over

the entire 8-month period. Owing to the lack of oral

hygienists in Belgium, the overall degree of plaque

control obtained was sometimes not optimal because

it would have implied too-frequent recall sessions at

the University Hospital. Moreover, the longer the

interval up to the completion of the last quadrant

(6 weeks), the higher the probability of bacterial

translocation, especially in view of the fact that pa-

tient compliance with optimal oral hygiene declined

with time. Nevertheless, the data reported in the

large-scale study (43) appears to be comparable with

the general observations from the reviews of the

literature by Cobb (12, 13). Specifically, when com-

paring results using full-mouth disinfection vs. stan-

dard treatments, single-rooted and multirooted teeth

with periodontal pockets of ‡7 mm (mean 7.5 mm)

showed a reduction of 1.9 and 1.6 mm, respectively,

for adult patients with chronic periodontitis, and 2.2

and 1.9 mm for patients with early onset periodon-

titis (mean initial pocket depth 8.0 mm), respectively.

These observations are in line with the 2.2 mm re-

ported by Cobb, especially when the range of data

within his review is considered (1.7–2.2 mm for

pockets ‡ 7 mm). Even more convincing is the sig-

nificance of the microbial improvements with the

one-stage, full-mouth disinfection approach when

compared with the standard therapy. This observa-

tion is generally overlooked in these reviews,

although this superiority was clearly illustrated in

several papers (19, 53). The microbiologists involved,

using culture techniques or DNA–DNA hybridization,

were always blinded to the therapy. Thus, these

observations deserve greater attention. The only

study attempting to perform a one-stage full-mouth

disinfection, however, with a weaker antiseptic, also

included a microbiological analysis (32). The absence

of clear microbial differences is unfortunately often

misinterpreted because these authors used qualita-

tive polymerase chain reaction to detect the presence

or absence of selected periodontopathogens (detec-

tion frequencies). Although these results are inter-

esting, they are not comparable with the quantitative

microbial culture data from the Leuven studies. The

role of chlorhexidine in the full-mouth disinfection

protocol has been questioned. Therefore, we ana-

lyzed the role of chlorhexidine in this full-mouth

disinfection approach in a pilot study (54). In this

trial, a third group (one-stage, full-mouth scaling and

root planing without further disinfection with an

antiseptic) was added to an ongoing study. The de-

sign of this pilot study is not optimal, and bias of the

examiners cannot be excluded. Therefore, as men-

tioned in the paper itself (57), a new large-scale study

was conducted in order to verify these findings. The

observations indicated that the benefits of the one-

stage, full-mouth disinfection protocol are partially a

result of the use of the antiseptics and partially be-

cause of the completion of the therapy in a short

time. Another frequent comment in these reviews is

that by using a staged approach, it is possible to

monitor and correct the patient�s oral hygiene better

during the four visits. However, a one-stage full-

mouth approach does not restrict the clinician to

include extra sessions to monitor the patient�s oral

hygiene. Moreover, as discussed below, because

optimal plaque control is still the cornerstone of

successful treatment of periodontitis and ⁄ or in

maintaining periodontal health, it may be advisable

to start with oral hygiene instruction in order to verify

the motivation and co-operation of the patient. Fi-

nally, it is surprising that the latest review papers

suggest or state that no further research is needed on

the one-stage, full-mouth disinfection approach (20,

35). This is in clear contradiction with the existing

controversies and unresolved issues. Furthermore,

other than the Leuven studies, no other study has

ever been published in which a genuine one-stage,

full-mouth disinfection approach was used, with the

exception of the Koshy study, where a less potent

disinfection protocol was used (32) (Table 3). The

suggestion of not performing more research on the
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one-stage full-mouth disinfection approach is pri-

marily based on the so-called clinically insignificant

benefits. It needs to be pointed out that the Koshy

study showed that a one-stage full-mouth approach

resulted in 26% more sites with a reduction in pocket

depths to <5 mm when compared with a staged ap-

proach. Additionally, the latest systematic reviews

(20, 35) reported that changes in pocket depths and

clinical attachment levels are similar to what can be

achieved by the adjunctive use of systemic antibiotics

(25). With the ever-increasing development of anti-

biotic resistance among bacteria, including oral

bacteria (72, 73), researchers should be encouraged

to explore alternative, nonantibiotic treatment ap-

proaches.

Two recent papers have employed a true �system-

atic� analysis. Eberhard et al. (20) compared results

for all randomized clinical trials using a scaling ap-

proach, with or without the use of antiseptics, and a

quadrant scaling approach (control). Of 216 identi-

fied abstracts, only seven trials could be included in

their systematic analysis, based on their selection

criteria. The number of papers was too small to draw

final conclusions, but the full-mouth approach with

antiseptics often showed significant additional

improvements. Lang et al. (35) assessed the clinical

and microbiological effects of a full-mouth protocol

with or without disinfection, in comparison with

conventional staged debridement in patients with

chronic periodontitis after at least 6 months. Their

search of MEDLINE covered a period from 1975 to

October 2007 and yielded 207 titles. Forty-two ab-

stracts and 17 full-text articles were screened for

inclusion. Twelve articles allowed a direct compari-

son to be made of full-mouth disinfection with con-

ventional staged debridement, full-mouth scaling

and root planing with conventional staged debride-

ment, and full-mouth disinfection with full-mouth

scaling and root planing. No distinction was made

between protocols with little to no use of antiseptics

or with extensive use of antiseptics. Nevertheless,

pocket probing depth reductions and gain in clinical

attachment were significantly greater with a full-

mouth disinfection approach. Single-rooted teeth

and deep pockets benefited most from a full-mouth

disinfection approach.

Candidates for a one-stage, full-
mouth disinfection approach

Because the main goal of the one-stage, full-mouth

disinfection approach is the prevention of intra-oral

cross-contamination, this approach may offer

the largest benefits in specific clinical conditions, as

follows.

Severe periodontitis

As the number of periodontopathogens in saliva

increase significantly with increasing severity of

periodontitis (15, 71), the likelihood of cross-

contamination will be higher in patients with

periodontitis. Indeed, two recent studies clearly

illustrated that the microbial load in the saliva is

significantly reduced in periodontitis patients after

therapy. This reduction was responsible for a

reduced rate of de novo supragingival plaque for-

mation (15, 60). Thus, in patients with severe

periodontitis, a one-stage, full-mouth approach will

result in an immediate reduction of the microbial

load and in delayed de novo plaque formation (63),

which might result in a delayed subgingival

recolonization.

Patients with high amounts of plaque
and calculus accumulation

As the supragingival plaque contains both viable

aerobic and anaerobic bacteria (70), patients with

high levels of supragingival plaque and calculus are

candidates for cross-contamination. They may ben-

efit most from a one-stage, full-mouth approach.

Supragingival plaque control indeed is of major

importance in lowering the risk of bacterial translo-

cation (66, 67).

Risks factors and patients
acceptance

It is, of course, correct to state that �before new

treatment methods can be introduced into daily

�dental� practice, it is indispensable to compare the

new therapeutic approaches with existing and proven

treatment methods� (6). In a one-stage, full-mouth

disinfection protocol there are no risks, either for the

patient�s health or for bacterial resistance. These

aspects should be considered, especially when sys-

temic antibiotics are envisaged by some. Eventually,

some patients can become allergic to chlorhexidine,

but the incidence of this is extremely low (around

50 anaphylaxis cases worldwide over the past

10 years (7). In patients at risk after a bacteremia, the

proper standard prophylactic measures should, of

course, be considered, but with the one-stage
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concept, antibiotic coverage can be restricted to, for

example, a single period of 2 days.

Economic aspect

There are several potential economic advantages for

the patient as well as for the clinician. Most pa-

tients indeed seem to prefer a one-stage, full-

mouth strategy (43) because it is easier to organize

(two instead of four appointments), involves less

travelling and because it is easier for the patient to

understand (to date, most other infectious diseases

are treated via a global approach). The clinician can

work for 2 h with the same patient, limiting inter-

vals between patients. The chair time thus becomes

more efficient and replacement of instruments and

other materials is less frequent. In our clinic at

Leuven a better compliance with the appointments

is observed when a one-stage full-mouth strategy is

used.

Modifications of the one-stage,
full-mouth disinfection protocol

Optimal plaque control is still the cornerstone of a

successful treatment of periodontitis and ⁄ or in

maintaining periodontal health. Supragingival plaque

control affects both the total number of bacteria and

the composition of the subgingival microbiota. This

may be the result of a direct effect of the supragingival

colonizers on subgingival organisms and ⁄ or an effect

on the adjacent periodontal tissues (healing of peri-

odontium has an indirect effect on subgingival flora).

Indeed, removal of the supragingival plaque and the

resulting improvements in the clinical health of the

marginal gingiva may reduce essential growth

requirements for the subgingival flora so that bacterial

numbers will decrease spontaneously (66). This ben-

eficial aspect has been illustrated in several clinical

trials examining the impact of repeated supragingival

professional cleaning on the subgingival flora (3, 16,

28). The compliance of a patient with oral hygiene is

often difficult to predict. Therefore, it may be advisable

to start with oral hygiene instruction in order to verify

the collaboration of the patient. During these sessions

the subgingival plaque can also be reduced by means

of sonic or ultrasonic devices. This approach can,

however, sometimes result in a periodontal abscess as

a consequence of healing of the gingival margin and

closure of the pocket entrance, encapsulating

remaining subgingival calculus.

Conclusions

The one-stage, full-mouth disinfection concept

results in significant additional clinical and microbi-

ological improvements with nonsurgical periodontal

therapy. The new concept has no disadvantages

and ⁄ or risks for the patient. The clinician and the

patient therefore can only gain via a better outcome

of the mechanical debridement, reduced need for

surgery, and more efficient treatment and time

management, with less travelling or absence from

work for the patient. A scientific explanation for the

success of this concept has not yet been obtained.

Reduction in the probability of bacterial cross-con-

tamination, optimal combination ⁄ application of

antiseptics and ⁄ or the Schwartzman reaction may

be contributing factors. More research is needed to

explore in greater detail the potential of the one-

stage, full-mouth disinfection, and to improve its

applicability and benefits.
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systematic review of the effects of full mouth debridement

with and without antiseptics in patients with chronic

periodontitis. J Clin Periodontol 2008: 35: 8–21.

36. Listgarten MA. The structure of dental plaque. Periodontol

2000 1994: 5: 52–65.

37. Loos B, Claffey N, Egelberg J. Clinical and microbiological

effects of root debridement in periodontal furcation

pockets. J Clin Periodontol 1988: 15: 453–463.

38. Magnusson I, Lindhe J, Yoneyama T, Liljenberg B.

Recolonization of a subgingival microbiota following scal-

ing in deep pockets. J Clin Periodontol 1984: 11: 193–207.

39. Maiden MF, Tanner A, McArdle S, Najpauer K, Goodson

JM. Tetracycline fiber therapy monitored by DNA probe

and cultural methods. J Periodontal Res 1991: 26: 452–459.

40. Malmberg E, Birkhed D, Norvenius G, Noren JG, Dahlén G.

Microorganisms on toothbrushes at day-care centers. Acta

Odontol Scand 1994: 52: 93–98.

41. McNabb H, Mombelli A, Lang NP. Supragingival cleaning 3

times a week. The microbiological effects in moderately

deep pockets. J Clin Periodontol 1992: 19: 348–356.

42. Mombelli A, Lehmann B, Tonetti M, Lang NP. Clinical

response to local delivery of tetracycline in relation to

49

One-stage, full-mouth disinfection



overall and local periodontal conditions. J Clin Periodontol

1997: 24: 470–477.

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

M. One stage full- versus partial-mouth disinfection in the

treatment of chronic adult or generalized early-onset

periodontitis. I. Long-term clinical observations. J Period-

ontol 1999: 70: 632–645.

44. Mousques T, Listgarten MA, Phillips RW. Effect of scaling

and root planing on the composition of the human sub-

gingival microbial flora. J Periodontal Res 1980: 15: 144–

151.

45. Nowzari H, MacDonald ES, Flynn J, London RM, Morrison

JL, Slots J. The dynamics of microbial colonization of bar-

rier membranes for guided tissue regeneration. J Period-

ontol 1996: 67: 694–702.

46. Oosterwaal PJ, Mikx FH, van�t Hof MA, Renggli HH. Short-

term bactericidal activity of chlorhexidine gel, stannous

fluoride gel and amine fluoride gel tested in periodontal

pockets. J Clin Periodontol 1991: 18: 97–100.

47. Page RC, Offenbacher S, Schroeder HE, Seymour GJ,

Kornman KS. Advances in the pathogenesis of periodonti-

tis: summary of developments, clinical implications and

future directions. Periodontol 2000 1997: 14: 216–248.

48. Pawlowski AP, Chen A, Hacker BM, Mancl LA, Page RC,

Roberts FA. Clinical effects of scaling and root planing on

untreated teeth. J Clin Periodontol 2005: 32: 21–28.

49. Petersilka GJ, Ehmke B, Flemmig TF. Antimicrobial effects

of mechanical debridement. Periodontol 2000 2002: 28: 56–

71.

50. Petit MD, van Steenbergen TJ, Timmerman MF, de Graaff J,

van der Velden U. Prevalence of periodontitis and sus-

pected periodontal pathogens in families of adult peri-

odontitis patients. J Clin Periodontol 1994: 21: 76–85.

51. Quirynen M, Teughels W, De Soete M, van Steenberghe D.

Topical antiseptics and antibiotics in the initial therapy of

chronic adult periodontitis: microbiological aspects. Peri-

odontol 2000 2002: 28: 72–90.

52. Quirynen M, Bollen CM, Vandekerckhove BN, Dekeyser C,

Papaioannou W, Eyssen H. Full- vs. partial-mouth disin-

fection in the treatment of periodontal infections: short-

term clinical and microbiological observations. J Dent Res

1995: 74: 1459–1467.

53. Quirynen M, Mongardini C, Pauwels M, Bollen CM, van

Eldere J, 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.

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

Coucke W, van Eldere J, van Steenberghe D. The role of

chlorhexidine in the one-stage full-mouth disinfection

treatment of patients with advanced adult periodontitis.

Long-term clinical and microbiological observations. J Clin

Periodontol 2000: 27: 578–589.

55. Quirynen M, De Soete M, Pauwels M, Goossens K, Teughels

W, van Eldere J, van Steenberghe D. Bacterial survival rate

on tooth- and interdental brushes in relation to the use of

toothpaste. J Clin Periodontol 2001: 28: 1106–1114.

56. Quirynen M, Vogels R, Pauwels M, Haffajee AD, Socransky

SS, Uzel NG, van Steenberghe D. Initial subgingival colo-

nization of pristine pockets in an established environment.

J Dent Res 2005: 84: 340–344.

57. Quirynen M, De Soete M, Boschmans G, Pauwels M,

Coucke W, Teughels W, van Steenberghe D. Benefit of

‘‘one-stage full-mouth disinfection’’ is explained by disin-

fection and root planing within 24 hours: a randomized

controlled trial. J Clin Periodontol 2006: 33: 639–647.

58. Renvert S, Dahlén G, Wikström M. Treatment of peri-

odontal disease based on microbiological diagnosis. Rela-

tion between microbiological and clinical parameters

during 5 years. J Periodontol 1996: 67: 562–571.

59. Renvert S, Dahlén G, Wikström M. The clinical and

microbiological effects of non-surgical periodontal therapy

in smokers and non-smokers. J Clin Periodontol 1998: 25:

153–157.

60. Rowshani B, Timmerman MF, van der Velden U. Plaque

development in relation to the periodontal condition and

bacterial load of the saliva. J Clin Periodontol 2004: 31: 214–

218.

61. Salvi GE, Furst MM, Lang NP, Persson GR. One-year bac-

terial colonization patterns of Staphylococcus aureus and

other bacteria at implants and adjacent teeth. Clin Oral

Implants Res 2008: 19: 242–248.

62. Schiott CR, Briner WW, Loe H. Two year oral use of

chlorhexidine in man. II. The effect on the salivary bacterial

flora. J Periodontal Res 1976: 11: 145–152.

63. Sekino S, Ramberg P, Uzel NG, Socransky SS, Lindhe J. The

effect of a chlorhexidine regimen on de novo plaque for-

mation. J Clin Periodontol 2004: 31: 609–614.

64. Slots J, Rams TE. New views on periodontal microbiota in

special patient categories. J Clin Periodontol 1991: 18: 411–

420.

65. Socransky SS, Haffajee AD. The bacterial etiology of

destructive periodontal disease: current concepts. J Perio-

dontol 1992: 63: 322–331.

66. Socransky SS, Haffajee AD. Dental biofilms: difficult

therapeutic targets. Periodontol 2000 2002: 28: 12–55.

67. Socransky SS, Smith C, Haffajee AD. Subgingival microbial

profiles in refractory periodontal disease. J Clin Periodontol

2002: 29: 260–268.

68. Socransky SS, Haffajee AD, Cugini MA, Smith C, Kent RL Jr.

Microbial complexes in subgingival plaque. J Clin Perio-

dontol 1998: 25: 134–144.

69. Svanberg M. Contamination of toothpaste and toothbrush

by Streptococcus mutans. Scand J Dent Res 1978: 86: 412–414.

70. Tan BT, Mordan NJ, Embleton J, Pratten J, Galgut PN.

Study of bacterial viability within human supragingival

dental calculus. J Periodontol 2004: 75: 23–29.

71. Troil-Linden B, Torkko H, Alaluusua S, Jousimies-Somer H,

Asikainen S. Salivary levels of suspected periodontal

pathogens in relation to periodontal status and treatment.

J Dent Res 1995: 74: 1789–1795.

72. Van Winkelhoff AJ, Herrera D, Oteo A, Sanz M. Antimi-

crobial profiles of periodontal pathogens isolated from

periodontitis patients in The Netherlands and Spain. J Clin

Periodontol 2005: 32: 893–898.

73. Van Winkelhoff AJ, Herrera GD, Winkel EG, Dellemijn-

Kippuw N, Vandenbroucke-Grauls CM, Sanz M. Antimi-

crobial resistance in the subgingival microflora in patients

with adult periodontitis. A comparison between The

Netherlands and Spain. J Clin Periodontol 2000: 27: 79–86.

74. Vandekerckhove BN, Bollen CM, Dekeyser C, Darius PL,

Quirynen M. Full- versus partial-mouth disinfection in the

50

Teughels et al.



treatment of periodontal infections. Long-term clinical

observations of a pilot study. J Periodontol 1996: 67: 1251–

1259.

75. Von Troil-Linden B, Saarela M, Matto J, Alaluusua S,

Jousimies-Somer H, Asikainen S. Source of suspected

periodontal pathogens re-emerging after periodontal

treatment. J Clin Periodontol 1996: 23: 601–607.

76. Wade WG, Moran J, Morgan JR, Newcombe R, Addy M. The

effects of antimicrobial acrylic strips on the subgingival

microflora in chronic periodontitis. J Clin Periodontol 1992:

19: 127–134.

77. Waerhaug J. Effect of toothbrushing on subgingival plaque

formation. J Periodontol 1981: 52: 30–34.

78. Waerhaug J. Healing of the dento-epithelial junction fol-

lowing the use of dental floss. J Clin Periodontol 1981: 8:

144–150.

79. Wennström JL, Tomasi C, Bertelle A, Dellasega E. Full-

mouth ultrasonic debridement versus quadrant scaling

and root planing as an initial approach in the treatment

of chronic periodontitis. J Clin Periodontol 2005: 32: 851–

859.

80. Westfelt E, Rylander H, Dahlén GG, Lindhe J. The effect of

supragingival plaque control on the progression of

advanced periodontal disease. J Clin Periodontol 1998: 25:

536–541.

81. Wolff L, Dahlén GG, Aeppli DM. Bacteria as risk markers for

periodontitis. J Periodontol 1994: 65: 498–510.

82. Zanatta GM, Bittencourt S, Nociti FH Jr, Sallum EA, Sal-

lum AW, Casati MZ. Periodontal debridement with povi-

done-iodine in periodontal treatment: short-term clinical

and biochemical observations. J Periodontol 2006: 77:

498–505.

51

One-stage, full-mouth disinfection


