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PREFACE

This position paper addresses the role of supra- and subgingival irrigation in the treatment of periodontal diseases.
It was prepared by the Committee on Research, Science and Therapy of The American Academy of
Periodontology.

The document consists of two sections as follows: 1) Supragingival Irrigation; and 2) Subgingival Irrigation. In
their respective segments, these treatment techniques are assessed as monotherapies and as adjuncts to
conventional treatment. The conclusions drawn in this paper represent the position of The American Academy of
Periodontology and are intended for the information of the dental profession.



INTRODUCTION

Periodontal diseases are infections of the periodontium. These diseases are induced by a variety of
organisms that colonize and proliferate supra- and subgingivally in susceptible individuals.
Conceptually, supra and subgingival irrigation (lavage) have the potential to be used by clinicians and
patients to help suppress bacterial etiologic agents. The biologic rationale for performing supra- and
subgingival irrigation is to nonspecifically reduce microbial deposits that may induce periodontal
diseases. The primary objective of supragingival irrigation is to flush away bacteria coronal to the
gingiva, thereby diminishing the potential of developing gingivitis or decreasing existing gingival
inflammation. In contrast, subgingival irrigation attempts to directly reduce the pocket microflora in an
effort to prevent initiation of periodontitis or to facilitate its reduction. However, both treatment methods
have limitations. This paper considers the benefits and limitations of supra- and subgingival irrigation
(lavage) in the treatment of periodontal diseases.

SUPRAGINGIVAL IRRIGATION

Hydrokinetics and Irrigation Forces

Devices used for supragingival lavage usually provide a pulsating stream of water that incorporate a
compression and interpulse decompression phase. A continuous flow of water causes constant tissue
compression and impedes escape of contaminants. Therefore, a decompression phase is included to
facilitate displacement of debris and bacteria. 1 Supragingival irrigation forces of 80 to 90 psi can be
tolerated without untoward effects.2,3 Scanning electron micrographs of human gingival biopsies
confirmed that a 60 psi irrigation force induced no epithelial microulceration or alteration of cell
morphology.4

Supragingival Irrigation With Water as a Monotherapy

Early investigations reported that supragingival lavage with water did5,6 and did not7,8 reduce plaque
scores. Decreased plaque deposits were attributed to water lavage or a direct bactericidal effect, resulting
in evacuation of bacterial cell contents.9

Several studies indicated that supragingival irrigation with water was unable to resolve gingivitis.5,l0-12

Furthermore, when irrigation was compared to toothbrushing, it was inferior at attaining or maintaining
periodontal health.5 Therefore, supragingival irrigation with water should not be used in lieu of
toothbrushing.

Supragingival Irrigation (Using Water or a Placebo) Combined With Toothbrushing

When supragingival lavage was employed in conjunction with toothbrushing, there were mixed results
regarding its ability to provide additional reduction of gingival inflammation beyond that attained with
toothbrushing.5,6,13-20 However, recent studies have consistently demonstrated improved periodontal status
when irrigation with water or a placebo was used in addition to toothbrushing (Table 1) 13-17 It can be
concluded that patients who demonstrate proficient toothbrushing and have no gingivitis may not need
adjunctive irrigation therapy. However, supragingival lavage can be an aid for individuals who have
gingivitis or poor oral hygiene. 13-17 The greatest benefit is seen in patients who perform inadequate
interproximal cleansing.5,11,12,19
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Supragingival Irrigation Compared to Rinsing With Medicaments 

In a 6-month study, when irrigation with water was compared to rinsing with 0.2% chlorhexidine, there
were no statistical differences with regard to reduction of gingival inflammation. 14 Other short-term
investigations lasting l0 days to 8 weeks noted that rinsing with chlorhexidine was more effective in
removing plaque than irrigating with water.l1,16 Currently, there are not enough data to unequivocally
determine if supragingival lavage with water is superior to rinsing with medicaments or vice versa.

Supragingival Irrigation With Antimicrobial Agents

Supragingival irrigation with medicaments consistently improved clinical14,17,21 and microbiologic15,17,22

parameters in individuals with gingivitis. Reported reductions of gingivitis scores ranged from 6.5 to
62% (Table 1).13-17 Some studies indicated that jet irrigation with antimicrobials attained better results
than irrigation with water/placebo3,14,16,23 or rinsing with antim.10,11,14,21 On the other hand, other
investigations indicated there were no statistical differences whether a placebo or an antimicrobial was
used as an irrigant.15,17,19,21 However, the numerical trend was always better when medicaments were
employed, but the benefit was small.15,17,19,21 The data also indicated that irrigation with antimicrobials can
aid patients in periodontal supportive therapy by inhibiting development of gingivitis. 15,24,25

Since jet irrigators (oral irrigators) delivered medicaments more effectively interproximally than
rinsing,11 and were able to achieve similar results with reduced drug concentrations,12 the strength of
solutions were reduced to decrease staining . Subsequently, investigators demonstrated that 0.02 % l2 and
0.06 % 14 chlorhexidine and 0.02 % stannous fluoride solution3 when delivered in an irrigator were
capable of decreasing plaque levels and gingival inflammation. Decreased staining was found, but some
still occurred.3,12,14 It should also be noted that jet irrigation delivered a greater volume of medicaments
than rinsing, despite reduced drug concentrations.3,11,12,14

Benefits of supragingival irrigation with antimicrobials were confirmed in the treatment of
gingivitis.13-17 However, when low concentrations of chlorhexidine (0.02 %) and metronidazole (0.05 %)

were used as irrigants in patients with periodontitis, they did not induce clinically significant
improvements.19,20 However, a 0.2 % chlorhexidine solution slightly reduced probing depths and
decreased plaque and gingival bleeding scores.23 At present, it is unknown if supragingival irrigation
with higher drug concentrations or other drugs can aid in the treatment of periodontitis.

Subgingival Penetration of Solutions After Supragingival Irrigation

Several investigators have employed dyes to study the ability of supragingival irrigation to deliver
solutions subgingivally. These solutions were usually projected 3 mm subgingivally or to 1/2 the probing
depth (Table 2).26-29

The finding that secondary subgingival penetration consistently occurred after supragingival irrigation
helps to explain why gingival inflammation frequently diminished, despite unchanged plaque

levels.3,5,ll,l2,l4,30 This may have been due to diluting plaque toxicity, interference with subgingival plaque
maturation, or possibly washing away unattached plaque. 14 30,31

Studies26-29,32,33 that addressed subgingival penetration of dyes probably underestimated the percentage of
pocket penetration. This may have occurred because the level of connective tissue attachment was used
to represent the base of pockets when measurements were calculated on extracted teeth. If the coronal
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level of the junctional epithelium was used, the percentage of pocket penetration would have increased.
Nevertheless, the data indicate that supragingival irrigation does not routinely project solutions into deep
pockets. Therefore, this form of therapy can be beneficial in treating gingivitis, but may not be very
effective in the treatment of periodontitis. At present, no studies have evaluated the efficacy of devices
that provide marginal irrigation in the treatment of periodontitis.

Induction of Bacteremia

Investigations conducted to assess the potential of supragingival irrigation to induce bacteremia
reported mixed results.34-38 Nevertheless, when the evidence is assessed collectively, it appears that
irrigation presents no particular safety hazard to systemically healthy patients, because similar levels of
bacteremia were detected after toothbrushing, flossing, periodontal dressing changes, scaling, root
planing, and chewing.39-41 For individuals who require premedication prior to periodontal therapy, there
are no specific guidelines regarding irrigation therapy from the American Heart Association.

SUBGINGIVAL IRRIGATION

The status of subgingival irrigation in the treatment of periodontitis remains controversial.42,43 During the
past decade numerous studies addressed the impact of subgingival irrigation on clinical and
microbiologic parameters. Investigations using subgingival irrigation as a monotherapy and in
combination with root planing provided a perspective on the benefits and limitations of this treatment
method.

Penetration of Drugs Into Pockets

A device which was placed 1 mm apical to the gingival margin provided what is referred to as marginal
irrigation and attained 90% pocket penetration when probing depths were 6 mm or less.32 Similarly,
subgingival irrigation via a cannula placed several millimeters beneath the gingival margin resulted in
around 70 to 80% penetration of deep pockets (Table 2).26-29 It is interesting to note that when an
ultrasonic tip was used to deliver a dye, there was minimal lateral dispersion of the stain.44 Therefore, it
may be advantageous to circumferentially irrigate teeth to ensure that drugs are delivered throughout
most of the pocket.

Other factors that may affect drug delivery such as calculus, irrigator tip design, and irrigation force
have also been studied.28 Calculus impeded drug penetration in deep pockets; therefore, root planing
should precede irrigation therapy. Either a side or end port cannula can be employed because there
appears to be no difference with respect to the depth of solution penetration. Furthermore, low irrigation
forces were effective at delivering solutions subgingivally. Therefore, they should be used to minimize
the potential of projecting bacteria into tissues.28

Pathogen Reduction After Subgingival Irrigation

Subgingival irrigation with medicaments as a monotherapy significantly reduced monitored bacteria
(Table 3)This reduction established the potential benefit of this therapy. However, while suspected
pathogens were reduced, they were not eliminated. Furthermore, monitored organisms usually
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rebounded to baseline within 1 to  8 weeks after short-term subgingival irrigation (Table 3).45-53 Tissue
invasive organisms also may not respond well to this treatment method. After 6 months of irrigation
every 2 weeks with 3 % hydrogen peroxide, limited success was achieved in reducing high
concentrations of Actinobacillus actinomycetemcomitans..54

Table 4 lists the studies in which root planing preceded subgingival irrigation. Bacterial reduction was
consistently greater and microbes were suppressed longer than when subgingival irrigation was use
alone.52,53,55-58 It can be concluded that root planing greatly enhanced the results and provided the main
therapeutic benefit.

Divergent responses regarding bacterial suppression precludes selection of an ideal duration of therapy
or irrigation frequency. Even when irrigation was used for 28 consecutive days after initial root planing,
investigators still recommended that patients return in 2 to 3 months for periodontal maintenance.59,60

Improvement of Clinical Parameters

Subgingival irrigation with medicaments decreased plaque indices, but failed to completely eliminate
signs of inflammation.45-53 61 As a monotherapy, it decreased the number of sites that bled upon
probing.47,48,50,53,56,59,61 However, when root planing was also used, there were fewer bleeding points.53,57,58,62,63

Several studies indicated that subgingival irrigation decreased mean probing depths by only 1 mm,47,49

but most investigations demonstrated even less reduction.48,53,59,61,64 If root planing preceded irrigation
therapy, probing depths were decreased 2 to 3 mm.53,56-58 Therefore, if probing depth reduction is desired,
root planing is indicated.

Additive Effect

The issue as to whether irrigation with medicaments in conjunction with root planing produces a
synergistic effect remains controversial. The first eight studies in Table 5 indicated irrigation did not
enhance the therapeutic effect attained by root planing alone.53,55,57,58,63 65-67 The latter six noted a synergistic
effect,24,56,64 68-70 but the improvement was usually minimal. One study indicated that prolonged (5 minutes
per tooth) irrigation with a high concentration of tetracycline (10%) when used in conjunction with root
planing enhanced the gain of clinical attachment when compared to root planing alone (1.8 mm vs. 1
mm).70 However, after six months there was no significant difference between treatment methods
regarding probing depths or inflammatory status. Other studies that noted synergy were associated with
multiple professional irrigation visits56,68 or frequent self-irrigation by patients.24,64,68,69 In conclusion,
currently there is insufficient evidence to indicate that subgingival irrigation should routinely be used as
a supplemental in-office procedure to augment the effects of scaling and root planing. However,
preliminary data using high concentrations and prolonged or multiple application of antimicrobials have
shown some promise of improving periodontal status.56,70 Consequently, additional studies are needed to
ascertain the full potential of subgingival irrigation as an adjunct to periodontal therapy.

Antimicrobials Versus Placebos as Irrigants

A variety of medicaments have been employed as irrigants to reduce bacterial deposits (Tables 3 through
6). Chlorhexidine is the most studied drug. However, it should be noted that the bactericidal dose of
chlorhexidine determined supragingivally (18 to 32 ug/ml) may not be the same subgingivally (modal
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value125 ug/ml), because blood and protein can deactivate the drug.71 For example, it takes a 0.5 %
chlorhexidine solution 10 minutes to eliminate 

 

Porphyromonas gingivalis after being mixed with
serum.72

A lack of substantivity demonstrated by many agents (phenolic rinse, metronidazole, salts) casts doubt
on their ability to be effective. In this regard, it was recently shown that 50% of a fluorescein-labeled
hydroxypropylcellulose gel injected subgingivally was washed out of pockets within 12.5 minutes.73

Therefore, while bactericidal drug concentrations can be delivered with subgingival irrigation, the
medicament may not be retained long enough to produce the desired effect.

Several studies indicated that subgingival irrigation with antimicrobials improved periodontal health
better than a placebo,48,51,59,64 whereas others demonstrated that a placebo achieved equivalent results
(Table 6). 15,52,53,55,57,53,65,74-78 Similarity of results may be attributed to low drug concentrations that were
employed. However, these findings underscore the need for additional research to clarify the ability of
subgingival irrigation with medicaments to improve periodontal health.

Potential Uses of Subgingival Irrigation

There are limited data to indicate that a single episode of subgingival irrigation provided by the therapist
will enhance the efficacy of root planing.70 On the other hand, multiple irrigations with antimicrobials
may help clinicians treat refractory sites with tortuous pockets or furcations where solutions can
penetrate into areas inaccessible to instrumentation, but there are limited data to support this assumption.

There also are no in vivo data to suggest that sequential irrigation with different medicaments provides
any benefit beyond any one type of drug. Furthermore, there are no published clinical trials to indicate
that irrigation can be used to detoxify failing implants.

Conceptually, the greatest advantage of self-administered subgingival irrigation is that it permits patients
to participate in maintaining the bacterial reduction that was attained during root planing. Previously,
patient participation was limited to supragingival brushing and interdental cleaning. Subgingival
irrigation allows individuals to actively engage in self-therapy at problem sites and potentially have a
direct effect on the microflora.

Professional Versus Personal Application of Subgingival Irrigation

There are no published long-term studies that compare the benefit of personal versus professional
administration of subgingival irrigation. Three different methods of professionally administered
subgingival irrigation have been studied: 1) syringe;58,62,79 2) jet irrigator with a cannula;55 63,64,79 and 3) an
ultrasonic unit.44,75,80 Results employing a syringe or a jet irrigator with a cannula were equally effective.
79 There are no data comparing these techniques to drug delivery via an ultrasonic device.

It is recognized that many individuals may not have the dexterity to irrigate with a subgingival cannula
and that compliance can present another pitfall. However, marginal irrigation that results in significant
subgingival penetration32 has been successfully used by maintenance patients, and is a technique that is
easy to master. l5,24,25
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SAFETY OF SUPRA- AND SUBGINGIVAL IRRIGATION THERAPY

In general, supra- and subgingival irrigation have not induced any deleterious effects. However, it would
be prudent to avoid these modes of therapy in patients with gingivitis or periodontitis if they have a
medical history which dictates that premedication is required prior to conventional therapy.

CONCLUSIONS

Supragingival and marginal irrigation will continue to play a role in the treatment of gingivitis and
maintenance of periodontal patients. However, there is a paucity of data to support the contention that a
single episode of subgingival irrigation increases the immediate impact or duration of root planing
efficacy. Similarly, there are limited data to suggest that multiple in-office irrigation appointments
provide a substantial benefit beyond root planing. These conclusions are based upon the preponderance
of published studies. However, it should be noted that there are some preliminary data which suggest
that irrigation with high concentrations of substantive drugs may enhance the efficacy of root planing. In
this regard, additional research is needed to verify the utility of this treatment modification.

Conceptually, irrigation therapy may be of increased value when root planing is less than ideal due to
anatomy or other factors. However, it appears that the greatest shortcoming of irrigation therapy is the
quick elimination of subgingivally placed drugs. Therefore, in the future, patients with periodontitis will
probably be treated with conventional therapy and subgingivally placed adjunctive aids (fibers and gels)
that provide slow release of medicaments. These devices will ensure that a bactericidal dose is
maintained for an adequate duration of time to reduce pathogens. The future of chemotherapeutic
management of the subgingival flora is promising and should provide a more predictable adjunct to treat
and maintain periodontal patients.
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