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Ameri my of Periodontology Best Evidence Consensus Statement on
the Efficacy of Laser Therapy Used Alone or as an Adjunct to Non-Surgical and
Surgical f'reatment of Periodontitis and Peri-Implant Diseases

The Ame demy of Periodontology (AAP) recently embarked on a Best Evidence
Consensus model of scientific inquiry to address questions of clinical importance
in the tre@ment of periodontal and peri-implant diseases. For each focused question
addre there is a critical mass of evidence. However, standing alone, that
evidenw judgment of the Expert Panel convened by the AAP, insufficient to
support bfoad conclusions and/or clinical practice guidelines.

The members offthe expert panel have extensive knowledge of laser therapy and expe-

rience in lasers to a broad range of clinical scenarios relevant to the manage-
ment of pepi@ontitis and peri-implant diseases. The Panel performed systematic reviews
on the , debated the merits of published data and experiential information, de-

veloped a co sus report, and provided “clinical bottom lines” based on the best evi-
dence available.
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The Panel recognizes the limitations imposed on assessing the potential clinical applica-
tions of laser-assisted therapy in the treatment of periodontitis and peri-implant diseas-
es. The challenge in analyzing current evidence in these two clinical areas stems from
several#cluding the diversity of lasers, the variety of energy settings employed,
and the diff g modes of delivery, which together give many combinations of factors
that mayferent clinical outcomes for patients. The Expert Panel looks for-
ward to fUtlre al studies that will provide unequivocal answers to the role that the
differirg IEn play in treating both periodontitis and peri-implant diseases.

Summa;‘ of F%used Clinical Question 1:

In patie ith moderate to severe periodontitis, do lasers used alone or as
an adjunct nventional forms of periodontal therapy provide better clini-
cal outcomes"than scaling and root planing alone?

5

Evidence Sear¢h Strategy

U

A literatur of randomized controlled clinical trials (RCT) that evaluated scaling
and root planing versus laser therapy alone or laser therapy plus scaling and root plan-

A

ing with t surgical access in the treatment of patients with moderate to severe
periodontii conducted using the MEDLINE, EMBASE, and CENTRAL databases. A
total of 4%5 published through March 2016 were identified. Of these, 28 met the
selection critefia for review. These criteria required human clinical trials of >3 months

durati ast 10 adult subjects presenting with mean probing depths of =5 mm
(See Chambr: et al. 2018! for detailed information on the literature review and re-
sults.)

Vi

EvidencesBased Conclusions

i

Current evigemeg, suggests that, as an adjunct to conventional periodontal therapy, ap-
propriate \lg flerapy may provide a modest additional benefit (<1 mm) in clinical im-
provement probing depth and clinical attachment level compared to traditional forms
of period rapy in the treatment of moderate to severe chronic and aggressive
forms i titis. Although not conclusive, some evidence suggests that adjunctive
use of Er:yAG oigNd:YAG lasers was superior to conventional periodontal therapy alone
in deep al pockets of 7 mm or greater probing depths.

tho

At the same tim@, current evidence is inadequate to conclude that laser therapy alone is

Ul

either su comparable to conventional periodontal therapy in terms of clinical
improveme robing depth and clinical attachment level in the treatment of moder-
ate to hronic and aggressive forms of periodontitis.

For residual proBing depths of at least 5 mm following conventional active periodontitis
therapy and regular periodontal maintenance care for at least one year, current evi-
dence is inadequate to conclude that laser therapy as an adjunct or alone provides any
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additional improvement in pro_bing depth or clinical attachment level compared to con-
ventional periodontal therapy.'

T

Summaﬁcused Clinical Question 2:
In patie eri-implant mucositis or peri-implantitis, do lasers used

alone gr @assamsadjunct to conventional forms of therapy provide better clinical
outcomes than scaling and root planing alone?

EvidencesSeaxch Strategy
A literatu h of prospective and retrospective human case series, controlled

clinical tri andomized controlled clinical trials was conducted using three elec-
tronic da and a hand search of peer-reviewed journals for relevant articles
published | lish between January 1980 and June 2016. Human clinical trials of
>10 pati{éﬁh peri-implant diseases, treated with surgical/non-surgical ap-
proaches er therapy, and with a follow-up period of 26 months, were includ-

ed. The s ielded 237 articles for evaluation, and a total of 22 articles were select-
ed, 13 witl lasers used as an adjunct to non-surgical intervention and 9 with lasers used
with surgery. Among the selected 22 studies, only 3 included patients with peri-implant

mucositis er 19 included patients with peri-implantitis. The outcomes of using
lasers as method of therapy could not be evaluated since no controlled studies
were i ifi Therefore, all results represented outcomes of applying lasers as an
adjunc ical/non-surgical treatment. (See systematic review? for detailed infor-
mation on t rature review and results.)

Evidence:Based Conclusions
Data on e laser treatment for peri-implant mucositis are scarce. No substantial

current eydenc@conclusively supports their use in the treatment of peri-implant mucosi-
e suggests clinical benefits with adjunctive laser use in the non-
surgical treatment of peri-implantitis in the short term. However, no substantial evi-

imts of care such as bleeding on probing reduction while failing to alter
others chet depth reductions, gain in attachment or radiographic improve-
ment. Li vidence presented benefits that could be arguable (i.e., potential bacte-
ria reduction adjunctive laser use with surgical treatment of peri-implantitis. Howev-
er, no lon enefits of adjunctive laser therapy for peri-implantitis have been re-

ported, and term benefits must be interpreted with caution due to the critical role
of mai e care on long-term treatment outcomes for peri-implantitis.

Summary of Focused Clinical Question 3:
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In patients with moderate to severe periodontitis or peri-implantitis, does an-
timicrobial photodynamic therapy (aPDT) as an adjunct to conventional forms
of therapy provide better clinical outcomes than scaling and root planing
anne’H.

Evidenctrategy
MEDLINE, EMBASE and CENTRAL databases were searched for articles published up to

and inéfu ch 2017 that presented original data from randomized clinical trials
(RCTs) w ow-up duration = 3 months that evaluated scaling and root planing or

implant sugfacggscaling versus scaling and root planing or implant surface scaling plus
aPDT for the treatment of adult patients (=18 years old) with moderate to severe chron-

ic/aggressi riodontitis or peri-implantitis, respectively, were considered eligible for
incIusion.m

A total of icles published through March 2017 were identified and 28 were select-
ed for re ed on their meeting the selection criteria. (See systematic review* for
detailed i on on the literature review and results.)

Evidencg Conclusions

Antimicro todynamic therapy (aPDT) is laser treatment used in conjunction with a
photosensii tended to reduce periodontal pathogenic bacteria. Current evidence
supports ropriate antimicrobial photodynamic therapy as an adjunct to conven-
tional therapy tay provide modest (<1 mm) improvements in probing depths and clini-
els when compared to conventional periodontal therapy for periodon-
titis. Howeve difference in clinical outcomes suggested by the current evidence

ort clinical relevance for the combined therapy. More information is need-
ed to provide a reliable estimate of the effect on clinical outcomes. Insufficient evidence
was available to draw conclusions relative to the adjunctive effect of antimicrobial pho-
todynamiﬂheraey in treatment of peri-implantitis.

Expert of the Panel on Laser Therapy
The BEC laser therapy acknowledges the difficulty in drawing specific conclu-
sions fi ta of the randomized controlled trials referenced in the systematic re-

views thagit congidered. This difficulty is due to several factors. These include the het-
erogenMg the studies, the potential for study bias, and the wide diversity in the
types of Iﬁwergy settings, and modes of delivery utilized among the studies re-
viewed.

The panel recognizes that there are several applications of laser therapy for
which a@ limited and/or controversial and/or contradictory evidence. As a result,
the panel sp onsiderable time in discussion to arrive at a consensus on the current
status of laser therapy as well as recommendations for future research and training. The
following sections summarize the consensus of the expert opinion of the panel.
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Potential Benefits of Laser Therapy in the Treatment of Periodontitis and Pe-
ri-Implant Diseases

. Wnct, appropriate laser-assisted therapy may provide modest additional

befefit compared to traditional forms of periodontal therapy based on random-
plled clinical trials (RCT'’s). However, anecdotal evidence such as case
aggest that there may be instances that adjunctive laser use may pro-
Midegigselis that are potentially clinically meaningful. Clinicians should be cautious
in @etting patient expectations for outcomes that have not yet been rigorously

ev with standardized protocols in RCT’s.

. H@tologic evidence is consistent with the potential for periodontal regen-
era llowing laser-assisted therapy in patients with moderate to severe peri-
od@htiffS®” In the two clinical reports that used the Nd:YAG laser,> © the protocol
fol as specific with regards to steps and laser settings. In an earlier re-
POt bservation of periodontal regeneration involved use of a carbon diox-
ide laser @nd a clinical protocol that differed from other reports.> ®

e Antimi ial photodynamic therapy (aPDT) may be promising in applications to
im@rove clinical outcomes for periodontitis and may have potential benefits for
th ent of peri-implant diseases. Appropriate laser-assisted therapy plus
aP add value in the management of residual periodontal probing depths
>5im lowing basic non-surgical therapy. However, properly controlled stud-
ies dre Tieeded before firm conclusions can be reached on several aPDT uses of

linical value.

e Clipi servations suggest that appropriate laser-assisted therapy may offer

gement advantages for certain patients in that it could provide less pa-
tient bleeding, assist in disease site disinfection, may be useful as an alternative
nomsurgical or palliative therapeutic approach for medically compromised patients
or d age patients where conventional surgical therapy may pose a risk or
be j tical . Appropriate laser-assisted therapy may be a useful alternative
foatients on anticoagulation therapies when either the patient is taking
agem&With no reversing agent or where the International Normalized Ratio (INR)
Eadjusted to a level that does not pose a risk for significant bleeding.

dy is needed before firm conclusions on selection of laser-assisted
th;apy 3n be targeted to these specific patient groups.

root planing.

e Human histological evidence suggests that regeneration is possible following the
treatment of periodontitis. The extent and consistency by which repara-
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tive/regenerative responses occur following laser-assisted therapy for moderate
to severe periodontitis have yet to be established.

. Went of peri-implantitis requires removal and control of bacterial accu-
mulations on implant surfaces, control of inflammation in the surrounding tissues,
anve efforts to regenerate bone supporting the implant. Evidence is
equliveealswith regard to a regenerative endpoint being achieved in humans fol-
gowiRgslaser use. Insufficient evidence is available to project what surface altera-

tics to the dental implant might occur when using lasers according to a recom-
m d validated protocol and how this may impact the clinical outcomes.

e There is Bsufficient evidence to support laser use as a monotherapy in the
mal nce of failing implants. Likewise, few controlled clinical trials are availa-
blmss the clinical outcomes in peri-implantitis following conventional ther-
a

e LoNng- outcomes have not been well-established following laser therapy and
e intenance care for the treatment of periodontal and peri-implant dis-
ﬁassessment of long-term outcomes would not only attest to the imme-
e

©

benefit of the care, but also to the creation of a suitable environment that
intained in health by the patient through professionally administered

m periodontal and peri-implant care.

Poten of Laser Therapy in the Treatment of Periodontitis and Peri-
Implant Di S

di
C

r

€a
I
a

su

. evidence supports the use of lasers being extended to healthy sites in
an effort to suppress potential reservoirs of bacteria. Expert opinion suggests

th; use of lasers on healthy sites could cause harm rather than benefit.

o Ifla are not used according to proper protocols, damage can occur to the
te@tal implant and/or surrounding tissues. Overheating of the tooth or im-

p ce and/or body is likely to be impacted by the type of laser and proto-

Eed |
Va

Futur Recommendations for Laser Applications

. ues in laser research reduce the ability to determine optimal treatment
ou To produce more conclusive results, clinical protocols must be simpli-
fied a andardized and evaluated in controlled clinical trials.

. evidence suggests that antimicrobial photodynamic therapy (aPDT) may
be p ing in applications to improve clinical parameters for periodontitis. Re-
search in this area should include development of photosensitizers, used with
specific laser wavelengths, aimed at selectively targeting periodontal pathogenic
microorganisms.
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Adequately sized randomized controlled clinical trials should compare laser thera-
py to conventional periodontal therapy, including minimally invasive and regener-
ative treatments for defect elimination/resolution, attachment level gain, and/or
Hlosure.

Cser physics and laser-tissue interactions, studies are needed to de-
tenihinesfhieh factors are associated with success (e.g., phenotype, defect type,
Eefeelsmerphology, etc.) for different laser wavelengths and protocols.

S
pe iological endpoints, such as periodontal pathogenic bacterial suppres-
sigh/elimfhation, regeneration, and/or bio-stimulation of the repair process.

Stugdi ould be conducted to determine whether laser therapy can reduce the
n r
il

the necessary to clarify the effects of laser treatment on specific thera-
iC

stemic antibiotics and/or invasive interventions in medically compro-
ients.

mis
Funding SJurces should be available to support high quality and unbiased clinical
re on laser technology. Laser equipment and protocols should be available

to g:ers to allow unbiased and unrestricted research and publication.
Th

Id be greater emphasis on determining patient preference and pa-

tie red outcomes in prospective clinical trials comparing laser-assisted
thera conventional periodontal or peri-implant therapies.

i also needed to assess and develop laser therapy approaches that
pr e best cost-to-benefit ratio.
ical trials evaluating the application of lasers in periodontal therapy should

be reported to a clinical trials registry and results database (see World Health Or-
ganization, International Clinical Trial Registry Platform Search Portal). The Food

an dministration (FDA) requires registration of clinical trials (clinicaltri-
als. that meet FDAAA 801 definition of an “applicable clinical trial.”

La ments should be compared to other methods of treatment for peri-
imp mucositis.

WARile a split mouth design would be optimal to provide controlled comparison of
- ted therapy and standard alternatives for peri-implantitis, it may not be
have such controls in all patients. Systematic reviews/meta-analyses

sh licitly address controls and adjust the potential impact from individual
studies t@)appropriately represent the strength of the evidence.

Rese s needed to determine the effect of laser energy and wavelength on
i surfaces and whether those effects turn out to be positive or negative.

There need to evaluate the histologic patterns of healing (re-
osseointegraton, healing, scar formation) after laser treatment of implant surfac-
es.
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Consensus Recommendations for Laser Training

. Horporating laser therapy into clinical practice, practitioners should be

tra a diagnosis, prognosis, and treatment planning for periodontal and peri-
im seases with an understanding of where and when laser-assisted thera-
py appropriate.
I

o Laéer safety must be emphasized in all training programs. Reference sources
sh lude appropriate laser safety standards from the American National
Standards§ Institute (ANSI), such as ANSI Z136.3 — Safe Use of Lasers in Health
Ca

o Idéall equate clinician training should be obtained through a formal program
pri e of lasers to treat patients. Standards for such training programs vary
by d should be established to provide clinician certification to assure safe
clinical u§ of lasers in the management of periodontal and peri-implant diseases.
St for training programs should be established that address the physics of

Iamuding commercially available wavelengths, energy/power levels, and
de

odes.
Cons lusions
e W r treatment is used as an adjunct to mechanical treatment, current ev-

gests similar or slightly better clinical outcomes compared with laser
treatment alone. Current evidence fails to demonstrate a beneficial long-term
(>@8 months) effect of laser treatment used as an adjunctive therapy to non-

su atment in providing a more maintainable environment.
e W g a laser as an adjunct to periodontal surgery, most current evidence
su o additional benefit beyond that seen with surgery alone. However,

wh s are used to treat peri-implantitis surgically, most studies show a re-
dugtion in bleeding on probing; however, short-term data demonstrate incon-
ith regard to pocket depth reduction, clinical attachment level gains,

anfisbonefill.

e A ial photodynamic therapy (aPDT) is laser treatment used in conjunc-
tiogai photosensitizer intended to reduce periodontal pathogenic bacteria.
Currentgyidence supports that antimicrobial photodynamic therapy may provide

ments in probing depth and clinical attachment level when compared to
ional periodontal therapy for periodontitis and peri-implantitis patients.
However,“comparative differences in clinical outcomes are modest (<1 mm), and
their clinical significance is open to question. More information is needed to pro-
vide a reliable estimate of the effect on clinical outcomes.
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In 2015, the American Dental Association (ADA) generated a clinical practice guideline on non-
surgicak treatment of periodontitis that included evidence on scaling and root planing with adjunc-
tive Mcluding lasers.?? Although evidence assessed as the basis for this Best Evidence
Conse mbrone 2018 ref) was essentially the same as considered by the ADA panel,
there a s in the criteria used by the two expert panels that may have contributed to dif-
ferdcSSMARgHel conclusions of the two groups. Whereas the BEC recommendations were based
on botRSelinical attachment loss (CAL) and probing depth outcomes in patients with moderate to

severe ggeri titis, the ADA panel used only CAL outcomes and considered laser use in pa-
tients anyseverity of chronic periodontitis.

92,
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'In 2015, the American Dental Association (ADA) generated a clinical practice guideline on non-
surgical treitment ?f periodontitis that included evidence on scaling and root planing with adjunctive

therapieSt lasers.2.  Smiley CJ, Tracy SL, Abt E, et al. Systematic review and meta-
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2015;148: m Ibid. Although evidence assessed as the basis for this Best Evidence Con-
sensus (Chambrone 2018 ref) was essentially the same as considered by the ADA panel, there are
differenceshteria used by the two expert panels that may have contributed to differences in
the conclus;j e two groups. Whereas the BEC recommendations were based on both clinical
attachmenflloss (C L) and probing depth outcomes in patients with moderate to severe periodontitis,
the ADA pa

chronic pe m

only CAL outcomes and considered laser use in patients with any severity of
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