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Author(s), 
Year

Study 
Design

Types of Laser a nd 
Type of Tre atme nt 

Comparison Groups, 
Outcom e Mea sure s

Results

Mai loa J,  Lin GH,  Chan 
HL, M acEachern M , 
Wang HL 2014

Sys tematic Revi ew 
( 7 human 

pros pectiv e cl inical 
trials  and 2 anim al  
s tudi es i ncluded)

Laser Ty pes :  CO2( 3 studies ),  Er:YAG
( 5 studies ),  D iode las er (1 s tudy )

Treatment Ty pe:  Surg ical and 
nons urgi cal

Com parisons:  Hand curettage,  air 
abrasi ves 

Outcom e Measures:  PD , C AL , BOP

Noted sim i lar PD red uction wi th l aser 
decontam in ati on com pared to 
conv ention al m ethods (curretes,  air 
abrasi ves,  sali ne,  chx ri nse)

Natto ZS,  Al adm awy M, 
Levi  PA  Jr, Wang HL 
2015

Sys tematic Revi ew 
( 13 s tudies  included,  

5 RC Ts ,  3 cas e 
reports , 1 cas e 

s eri es,  4 control led 
cli nical s tudi es

Laser Ty pes:  C O2 (2 s tudi es) , Er:YAG
( 9 studies ),  Er,C r:YSGG ( 1 cas e report) , 
D iode las er (1 s tudy)

Treatments:  Surg ical and nons urgi cal  
treatment

Com parisons- m inocycli ne,  plas tic 
currettes,  air abras iv es,  curretes with 0.2%  
chx
Outcom e Measures:  PD , C AL

Found li mi ted ev idence to su ggest that 
Er: YAG and CO2 lasers may  i mp rove 
outcom es of perii m planti tis 
treatmen ts,  surgical  treatments hav e 
m ore favorab le outcom es than 
nonsurgi cal

Kotsakis GA,  
Kon stanti nid is I , 
Karou ssi s I K,  Ma X,  
Chu H 2014

Sys tematic Revi ew 
and Meta-Analy si s (6 

control led cli nical 
s tudi es were 

incl uded)

Laser Ty pes :  PDT (di ode las er and 
phenothiazine chl ori de) ( 1 study) , 
Er:YAG ( 4 studies ),  C O2 ( 1 s tudy )

Treatment Ty pe :  Surg ical ( n=2)  and 
non s urgi cal  (n=4)

Com parisons- m inocycli ne,  plas tic 
currettes,  air abras iv es,  curretes with 0.2%  
chx
Outcom e Measures:  PD , C AL

Mi ld  im prov emen ts i n PD an d CAL but 
not statistical ly  si gni ficant.  Meta-
anal ysi s could  only  be performed for 
Er: YAG l aser but no statistical ly  
signi ficant di fference in  reduction  in 
PD and  CAL lev els

Ron cati M, Lucchese 
A, Cari nci F 2013

C ase Report (1 
patient)

810nm D iode Laser with pi ez oelectric 
ultrasoni c curettag e and  0. 5%  chx g el 
appli cation 

Nons urg ical treatm ent of an i mpl ant 
with 7mm  PD  and 4 threads  of  bone 
los s

No comparis on g roup
Outcom es- PD  and BOP

Au th ors noted a signi ficant redu cti on 
i n PDs and B OP at 1 and 5 years post 
op.

Wang CW, Ashn agar S,  
Gian fi li ppo RD, Arn ett 
M,  K inney  J,  Wang HL. 
2021

Random ized C ontrol  
C lini cal  Tri al  (24 pts )

Laser Ty pe:  Er:YAG

Treatment Ty pe:  Surgi cal  Treatm ent-
OFD,  s upracres tal im plantoplas ty,  and 
bone g rafting  

Control( n=12)- m echanical debri dem ent 
w/bone graft and membrane
Test( n=12)- m echanical and Er:YAG las er 
debridement, bone graft and m embrane
Outcom e Measures:  PD , C AL , GI , bone 
g ain and defect f ill  at 3 months and 6 
m onths

Both group s sh owed reducti ons in PD, 
GI,  CAL gain . Er:YAG group showed 
signi ficantl y h igher PD redu cti ons than 
control  (2. 65m m  v s 1. 85mm ) . No 
satistical ly signi ficant di fference in  
CAL gain,  GI  reduction , b one gain.  

Ashn agar S,  Nowzari H,  
Nokhbatolfoghahaei H,  
Yaghoub Zadeh B,  
Chi niforush N, 
Choukhachi Zadeh N.  
2014

Literature Review ( 15 
cli nical hum an 

s tudi es i ncluded)

Laser Ty pe:  Er:YAG ( 9 studies ),  C O2 ( 3 
s tudi es) , D iode l aser ( 3 studies )

Treatment Ty pe:  surg ical ( n=7) and 
nons urgi cal  (n=8)

Com parisons- m inocycli ne,  plas tic 
currettes,  air abras iv es,  curretes with 0.2%  
chx
Outcom e Measures :  PD,  C AL,  B OP

Lim ited evi dence to show i m provem ent 
to PD,  CAL gain an d BOP.  M ore 
ev iden ce avai lab le for Er:YAG
com pared to other l aser typ es.

Li L,  Deng J, Ren S.2021 Sys tematic Revi ew 
( 7 RCT s , 3 controlled 

cli nical trials )

Laser Ty pe:  Er:YAG ( 11 s tudies )

Treatment Ty pe:  nonsurg ical ( n=7) 
and s urgi cal  (n=3) 

Com parisons- m echanical debri dem ent,  
m inocycli ne,  plas tic currettes,  air 
abrasi ves,  curretes with 0.2%  chx
Outcom e Measures :  PD,  C AL,  B OP

Er: YAG l aser use was superior to 
m echani cal deb ridem ent i n the 
treatmen t of peri-i mpl antiti s with 
statistical ly  signi ficant i ncreases in PD 
reducti ons.

Li L,  Liu Y , Guo J, Zh ang 
X,  Ji n Z,  Zhang J.  2023

Sys tematic Revi ew 
( 5 RCT s ) 

Laser Ty pe:  Er:YAG ( 5 studies )

Treatment Ty pe Surg ical ( n=5)

Com parisons- m echanical debri dem ent,  
m inocycli ne,  plas tic currettes,  air 
abrasi ves,  curretes with 0.2%  chx
Outcom e Measures :  PI,  PD,  C AL,  B OP

Due to m ethodol ogi cal h eterogenei ty,  
such as n on-standard con trol  groups 
and laser param eters, thi s system atic 
rev iew d emonstrated i nconcl usiv e 
fin dings i n terms of the effi cacy of 
Er: YAG l aser as a debri demen t method 
i n surgical  treatm ent of adv anced peri-
i mpl antiti s.

This systematic review aims to evaluate the efficacy of laser 
therapies in the treatment of peri-implantitis, a prevalent 

inflammatory condition affecting dental implants and 
surrounding tissues.

Introduction
Dental implants are the standard of care for partial and 
complete edentulism with more than 90% success rates in 
most patients. However, dental implants are susceptible to 
bone loss and failure due to peri-implantitis. Peri-implantitis 
is a chronic inflammatory process caused by plaque biofilm 
that leads to bone loss around dental implants similar in 
nature to the pathogenesis of bone loss around teeth in 
periodontal disease. When peri-implantitis is diagnosed 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 
to reduce or eliminate the plaque biofilm present. 
Decontamination of implant surfaces is challenging due to 
the nature of the 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.

Methods Results
A systemic search using PubMEd, 
Ovid, Cochrane library used to look for 
different method of treating peri-
implantitis using different laser for 
purpose of regeneration. Studies 
reviewed included use of different 
lasers to treat peri-implantitis July 
2013 to 2023. All human and animal 
studies were included. 

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

Primary outcome result was radiographic bone level changes with peri-implantitis. Secondary 
outcome was changes of probing depth and bleeding. Most studies did not show changes in 
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.

Conclusion
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

Aim
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