Efficacy of Laser Therapy on Treatment of Peri-implantitis University of

Pittsburgh.

School of Dental Medicine

. /0

Academy of

University of Pittsburgh School of Dental Medicine Graduate Periodontics Department

Osseointegration

Introduction

Methods

Results

Conclusion

Dental implants are the standard of care for partial and
complete edentulism with more than 90% success ratesin
most patients. However, dentalimplants are susceptible to
bone loss and failure due to peri-implantitis. Peri-imp lantitis
is a chronic inflammatory process caused by plaque biofilm
that leads to bone loss around dental implants similarin
nature to the pathogenesis of bone loss around teeth in
periodontal disease. When peri-implantitis isdiagnosed at
an early stage then treatment and subsequent implant
retention may be possible through resective surgery or bone
augmentation procedures.

A major factor that influences surgical treatment success is
the ability to effectively decontaminate the implant surfaces
toreduce or eliminate the plaque biofilm present.
Decontamination of implant surfaces is challenging due to
the nature ofthe moderately rough surface of implants and
due to exposure of the implant threads. Many
decontamination protocols for treatment of peri-implantitis
have been suggested including airflow debridement,
implantoplasty, titanium brushes, local antimicrobials,

scalers and lasers.

However, limited evidence exists to support a gold standard
treatment for periimplantitis. Laser therapies are promising
due to their ability to selectively target microbes while

potentially limiting damage to exposed implant structures.

A systemic search using PubMEd,
Ovid, Cochrane library usedto look for
different method of treating peri-
implantitis using different laser for
purpose of regeneration. Studies
reviewed included use of different
lasersto treat peri-implantitis July
2013 t0 2023. All human and animal
studieswere included.

Twenty-one studies met the proposed
inclusion criteria; six systemic
reviews, ten case studies and five
human and animal studies.

Aim

This systematic review aims to evaluate the efficacy of laser
therapies in the treatment of peri-implantitis, a prevalent
inflammatory condition affecting dentalimplants and

surroundingtissues.

Primary outcome result was radiographic bone level changes with periimplantitis. Secondary
outcome was changes of probing depth and bleeding. Most studies did not show changesin
radiographic bone level, but bleeding was significantly reduced (p=0.05) Those studies looked at a
different type of laser. Statistical results were not consistently reported.
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Study
Design

Systematic Review
(7 human
prospective dinical
trials and 2 animal
sudiesincluded)

Systematic Review
(13 studies included,
5RCTs, 3 case
reports, 1 case
seiies, 4 contolled
clinicalsudies

Systematic Review
and Meta-Analysis (6
contmolled clinical
sudieswere
included)

Case Report (1
patient)

Randomized Control
Clinical Tria (24 pts)

Literature Review (15
clinicalhuman
swdiesincluded)

Systematic Review
(7RCTs, 3 controlied
clinicaltrials)

Systematic Review
s

(5 RCTs)

Types of Laser and

Type of Treatment

LaserTypes: CO2(3 studies), ErYAG
(5 studies), Diode laser (1 swdy)

Treatment Type: Surgicaland
nonsurgcal

LaserTypes: CO2 (2 studies), ErYAG

(9 studies), Er,CrYSGG (1 case repott),

Diode laser (1 study)

Treatments: Surgicaland nonsurgical
treatment

LaserTypes: PDT(diode laser and
phenothiazine chloride)(1 study),
ErYAG (4 studies), CO2 (1 study)

Treatment Type : Surgical (n=2) and

non surgica (n=4)

810nm Diode Laser with piezoelectric
ultrasonic curettage and 0.9% chx gel
application

Nonsugical teatment ofan implant

with 7mm PD and 4 threads of bone
loss

Laser Type: ErYAG
Treatment Type: Surgical Treament-

OFD, supracrestalimplantoplasty, and
bone grafting

LaserType: Er:YAG (9 studies), CO2 (3
studies), Diode laser (3 studies)

Treatment Type: surgical (n=7)and

nonsurg cal (1=8)

Laser Type: ErYAG (11 studies)

Treatment Type: nonsurgical(n=7)
and surgical (1=3)

Laser Type: ErYAG (5 studies)

Treatment Type Surgical (n-5)

Comparison Groups,
Outcome Measures

Comparisons: Hand curettage, air
abrasives

Outcome Measures: PD,CAL, BOP

Comparisons- minocycline, plastic
currettes, air abrasives, curretes with 0.2%

Outcome Measures: PD,CAL

Comparisons- minocycline, plastic
currettes, air abrasives, curretes with 02%

Outcome Measures: PD,CAL

No comparison group
Outcomes- PD and BOP

Control(n=12)- mechanical debridement
w/bone graft and membrane

Tes{n=12)- mechanical and ErYAG laser
debridement, bone graftand membrane
Outcome Measures: PD,CAL, Gl,bone
gain and defect fill at 3 months and 6
months

Comparisons- minocycline, plastic
currettes, air abrasives, curretes with 0.2%
chx

Outcome Measures: PD, CAL, B OP

Comparisons- mechanical debridement,
minocycline, plastic currettes, air
abrasives, curretes with 0.2% chx
Outcome Measures: PD, CAL, B OP.

Comparisons- mechanical debridement,
minocycling, plastic currettes, air
abrasives, curretes with 0.2% chx
Outcome Measures: Pl, PD, CAL, BOP

Noted similar PD red uction with laser
decontamin ation compared to
convention almethods (curretes, air
abrasives, saline, chx rinse)

Found imited evidence 1o su ggest that
Er:YAG and CO2 lasers may imp rove
outcomes of peril m plantitis
treatmen s, surgical treatments have
more favorab le outcomes than
nonsurgical

Mild improvemen s in PD an d CAL but
not statistically significant. Meta-
analysis could only be performed for
Er:YAG laser but no statistically
significant difference in reduction in
PD and CAL levels

Auth ors noted a significant redu ction
inPDs and BOPat 1 and 5 years post
op.

Both group s sh owed reductions in PD,
Gl, CAL gain .Er:YAG group showed
significantlyh igher PD redu ciions than
control 2.65mm vs 1.85mm).No
satistically significant difference in
CAL gain, Gl reduction ,b one gain.

Limited evidence to show improvement
to PD, CAL gain an d BOP. More

eviden ce availab le for Er:YAG
compared to other laser typ es.

Er:YAG laser use was superior ©
mechanicaldebridementin the
treatmen t of perkimplantitis with
statistically significant increases in PD
reductions.

Due to methodologicalh erogeneity,
such as n on-standard con ol groups
and laser parameters, this systematic
review d emonstrated inconclusive

fin dings in terms of the efficacy of
Er:YAG laser as a debridemen t method
insurgical treatment of advanced perk
implantitis.

Some studies showed CO2 laser with
low power setting has better result for
treating peri-implantitis.

With limited information that we could
collect. Laser treatment significantly
reduces bleeding, but the change of
the radiographic bone level was not
significant. (p==0.05).

Within the scope of this review, it
appears that one session of laser
treatment is inadequate to effectively
treat peri-implantitis
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