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ABSTRACT 

 
BACKGROUND: This study aimed to systematically evaluate the effectiveness of photobiomodulation therapy as an adjunct 

to gingival grafting technique in the management of patients with gingival recession defects. 

METHODS: A comprehensive literature review was performed, including PubMed and the Cochrane Library, published up 

to and including December 2023. There were no restrictions on the date of publication. Articles available in English were 

included. Using the Cochrane Collaboration tool, we assessed the risk of bias for randomized controlled trials. A meta-analysis 

was performed on the relevant studies. 

RESULTS: Twelve randomized controlled trial were included. The standardized mean difference for Gingival recession 

depth between both the groups favored the PBMT+GG group showing a statistically significant difference (SMD, -0.81, 95% 

CI = -1.38 - -0.24, p – 0.005, I2- 75%). Standardized mean difference for width of keratinized tissue between both the groups 

showed a statistically significant difference between the groups (SMD, 0.47, 95% CI = -0.07 - 1.00, p – 0.09, I2- 77%) favoring 

the PBMT+GG group. The standardized mean difference for probing depth between both the groups favored the PBMT+GG 

group but did not show statistically significant difference (SMD, -0.08, 95% CI = -0.32 - 0.15, p – 0.49, I2- 0%). The 

standardized mean difference for clinical attachment loss between both the groups favored the PBMT+GG group showing a 

statistically significant difference (SMD, -0.63, 95% CI = -1.08 - -0.17, p – 0.007, I2- 78%). the standardized mean difference 

for post-operative pain between both the groups favored the PBMT+GG group showing a statistically significant difference 

(SMD, -1.29, 95% CI = -2.23 - -0.36, p – 0.007, I2- 91%). 

CONCLUSION: We concluded that the present systematic review can contribute to answering questions about the 

effectiveness of  Photo biomodulation therapy on periodontal soft tissues during surgical procedures, considering the 

limitations we found that photo biomodulation therapy showed additional benefit in the long term when associated with 

connective tissue graft in the treatment of Miller Class I and II gingival recessions, also it improves the rate of wound healing 

and patient comfort in the immediate post-operative period. However, care must be used when interpreting the findings of this 

systematic review because of the small number of included studies and considerable heterogeneity in the laser parameters. 

Thus, more studies are needed to obtain more conclusive feedback. 
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Gingival recession (GR), defined as the apical migration of the 
gingival margin beyond the cementoenamel junction, results in 
root exposure and leads to hypersensitivity, root caries, and 
aesthetic concerns (4–6). Predisposing factors for GR include a 
thin gingival biotype, buccal prominence of teeth, lack of 
keratinized tissue, high frenal attachment, persistent 
inflammation, and vigorous brushing (7). Various periodontal 
plastic surgery (PPS) techniques—such as guided tissue 
regeneration, connective tissue grafts (CTGs), periosteal pedicle 
graft (PPG), coronally advanced flap (CAF), and acellular dermal 
matrix allograft (ADMA)—are used to manage GR (8). 
Studies suggest that combining CTG with low-level laser therapy 
(LLLT) may improve root coverage outcomes (9). PPG has also 
been proposed as an effective option for root coverage, with LLLT 
providing additional stabilization (10). The CAF technique is 
widely considered predictable and relatively simple, though 
combining it with CTG improves success but requires a second 
surgical site, increasing postoperative discomfort (11–14). 
New therapeutic strategies such as photobiomodulation offer 
potential benefits by accelerating wound healing and enhancing 
surgical outcomes (15). LLLT, using infrared light (660–980 nm, 
0.05–0.5 watts), stimulates mitochondria, increasing ATP 
production and improving healing processes (16–17). Studies 
indicate that LLLT promotes neovascularization, reduces 
postoperative discomfort, and enhances collagen synthesis, 
improving root coverage (15, 20). 
Research shows that LLLT supports keratinocyte motility, 
fibroblast proliferation, and tissue neovascularization, which 
strengthen gingival flap margins and reduce recession (21, 22). 
This systematic review aims to address whether 
photobiomodulation therapy as an adjunct to gingival grafting 
offers superior outcomes compared to grafting alone in managing 
gingival recession defects. 
AIM: The aim of this study was to systematically evaluate the 
effectiveness of Photo biomodulation therapy as an adjunct to 
gingival grafting technique in the management of patients with 
gingival recession defects. 
OBJECTIVES: 

1) To compare and evaluate the efficacy of  Photo 
biomodulation therapy as an adjunct to gingival grafting 
technique. 

MATERIALS AND METHODS: 
Protocol and Registration 
The National Institute for Health Research PROSPERO 
International Prospective Register of Systematic Reviews 
approved this systematic review (registration number: 
CRD42023452481). The protocol followed the Preferred Reporting 
Items for Systematic Review and Meta-Analyses (PRISMA) 2020 
guidelines (Page et al., 2021). 
Search Strategy 
A systematic search was conducted in databases such as Cochrane 
Central Register of Controlled Trials (CENTRAL), MEDLINE, 
CINAHL, EMBASE, PsycINFO, Scopus, ERIC, and ScienceDirect using 
MeSH terms, text words, and Boolean operators. Articles in English 
or those with potential for English translation were considered, 
covering publications from January 1, 2010, to June 30, 2023. 
Additional literature searches were performed using PubMed, 
Cochrane, and Google Scholar up to December 2021. Articles were 
screened by two independent reviewers according to predefined 
eligibility criteria, with disagreements resolved through a third 
reviewer. 
Eligibility Criteria 

Inclusion Criteria 

● Population (P): Patients with localized or multiple 
recession-type defects, classified as Miller Class I or II, 
irrespective of demographic characteristics. 

● Intervention (I): Photobiomodulation (PBM) or low-level 
laser therapy (LLLT) combined with gingival grafts. 

● Comparison (C): Gingival grafts alone. 

● Outcome (O): Primary outcomes include gingival 
recession depth (GRD), width, probing depth, clinical 
attachment level, keratinized tissue width, and 
thickness. Secondary outcomes assess plaque index, 
gingival index, bleeding on probing, postoperative pain, 
clinical healing, wound healing index, mean root 
coverage, and complete root coverage. 

● Study Design (S): Randomized controlled trials (RCTs). 
Exclusion Criteria 

● Participants with significant medical conditions or 
medication use that may affect outcomes. 

● Studies using other treatment combinations besides 
PBM with gingival grafts. 

● Single-intervention trials without control groups. 

● Observational studies, case reports, case series, cross-
sectional studies, and reviews. 

● Studies with only abstracts or unavailable full texts. 
Screening and Selection of Studies 
Two reviewers independently screened titles, abstracts, and full 
texts, with duplicate records removed using software. Cohen’s 
kappa values were 0.90 for titles and abstracts, and 0.92 for full 
texts. Discrepancies were resolved by a third reviewer through 
discussion. 
Data Extraction 
A standardized data extraction form was developed using 
Microsoft Excel (2013). After piloting on two articles, data 
extraction proceeded under categories such as author, year, study 
design, sample size, intervention, comparison, outcomes, and 
conclusions. 
Statistical Analysis for Quantitative Synthesis 
Review Manager (RevMan) 5.3 was used for statistical analysis. 
Results were presented as mean and standard deviation for 
continuous data, with 95% confidence intervals (CIs) and p < 0.05 
considered significant. Heterogeneity was assessed using the Chi-
square, Tau-square, and I² tests, applying a random-effects model 
if I² > 50%. Subgroup analysis addressed clinical heterogeneity, 
and funnel plots were used to detect publication bias when more 
than 10 studies were available for each outcome. 
Literature Search 
The literature search included PubMed, MEDLINE, DOAJ, the 
Cochrane Library, and Scopus, supplemented by Google Scholar, 
Greylist, OpenGrey, and hand searches. Relevant MeSH terms and 
free text terms were combined using Boolean operators (OR, AND) 
following the PICOS framework (Table 1). 
Study Characteristics 
Twelve randomized controlled trials (RCTs) were included, 
conducted across Brazil (3 studies), India (5 studies), Turkey (3 
studies), and the USA (1 study). The participants, aged 18–55 
years, included 404 individuals (206 in the intervention group and 
198 in the control group). Most studies classified gingival recession 
as Cairo RT or Miller Class I or II. Various lasers were employed, 
including aluminum gallium arsenide diode lasers and diode 
lasers. The studies concluded that PBM/LLLT offered additional 
benefits when used with connective tissue grafts for Miller Class I 
and II recessions (Table 2, Table 3) 

 
 
Figure 1. Flowchart of Selection of studies  
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Figure 2. A Risk of bias graph  
 
 

 
 
          B, Risk of bias summary  



 
PA

GE 
3 

 
24 

 

 
 
Study Characteristics: 
 

Stud
y Id 

Pla
ce 
of 
stu
dy 

St
ud
y 

De
sig
n 

Sa
mp
le 
Siz
e  

I/C 

Ag
e 
gr
ou
p  

I/C 
(y
ea
rs) 

Teet
h 

with 
rece
ssion 

Typ
e of 
rec
essi
on 

Type 
of 

flap 

 
Inter
venti

on 
group 

 
Co
ntr
ol 

gro
up 

 
Laser 

Techni
que 

Type 
of 

laser 

Wave
lengt

h/ 
Powe

r/ 
Densi

ty 

Mod
e 

Time 
of 

LLLT 
applic
ation 

Ti
me 
int
erv
al 

Pri
mar

y 
Out
com
es 

Secon
dary 
Outc
omes 

Author
s 

Conclu
sions 



 
PA

GE 
3 

 
25 

 

Fons
eca 
R et 
al 
2023 

Br
azi
l 

RC
T 

3/
3 

35 Maxil
lary 
cani
nes 
and 
both 
prem
olars 

Cair
o RT 
I or 
Mill
er 
Clas
s I 
or II 

Coro
nal 
slidin
g flap 

aCTG 
+ 
LLLT 

aC
TG 

Slightl
y safe 
distanc
e from 
the 
gingiva
l tissue 
at a 
perpen
dicular 
angle 
due to 
blood 
or fluid 
contac
t to 
preven
t the 
conta
minati
on of 
the 
laser 
tip 

GaAl
As 
diod
e 
laser 

660 
nm/3
0 
mW/1
5 
J/cm
2 

Cont
inuo
us 
wave 
mod
e for 
4 s 4 
time
s 

1st - 
Preope
rative 
period 
on the 
buccal 
region 
2nd - 
After 
evalua
tion 
3rd - 
After 
removi
ng 
aCTG 
from 
the 
hard 
palate 
and 
before 
suturin
g it in 
the 
buccal 
period
ontal 
periost
eum 
4th - 
Immed
iate 
postop
erative 
period 
5th - 
Postop
erative 
recove
ry 

BL, 
3M 

PD, 
CAL, 
KTW
, 
KTT 

Post-
opera
tive 
Pain, 
PI, 
BoP 

Results 
indicat
ed that 
aCTG + 
LLLT 
might 
have 
an 
additio
nal 
benefit 
to GR 
root 
covera
ge 
within 
the 
evalua
ted 
time 

Amit
ha K 
et al 
2022 

Ind
ia 

RC
T 

15
/1
5 

20-
55 

 Mill
er’s 
Clas
s I 
or 
Clas
s II 
rece
ssio
n 

modif
ied 
coron
ally 
adva
nced 
flap 
(MCA
F) 

MCAF 
+ 
LLLT 

MC
AF 
+ 
Sha
m 

5 min 
daily 
for 5 
days 
irradia
tion 
with a 
low-
level 
laser 
to the 
adjace
nt 
surgica
l area 
and 
the 
inner 
surface 
of the 
mobiliz
ed 
MCAF 
before 
closure 
and 
immed
iately 
after 
flap 
closure 

Diod
e 
(GaAl
As) 

810 
nm/1
20 
mW   

Cont
inuo
us 
mod
e for 
5 
mins 

1st- 
Before 
suturin
g 
2nd- 
Soon 
after 
closure 
of the 
flap in 
each 
test 
site for 
5 min 
3rd- 
post-
operati
vely 
for 5 
days 

BL, 
3M, 
6M 

GRD
, 
GRW
, 
KTW
, PD 

WHI Adjunc
tive 
usage 
of 
lasers, 
along 
with 
the 
MCAF 
techni
que 
showe
d 
predict
able, 
sustain
able 
root 
covera
ge and 
overall
, a 
fairly 
satisfa
ctory 
healing 
respon
se. 



 
PA

GE 
3 

 
26 

 

Lavu 
V et 
al 
2022 

Ind
ia 

RC
T 

14
/1
9 

20-
45 

maxi
llary
/ 
man
dibul
ar 
isola
ted 
gingi
val 
rece
ssion
s 

Pres
enc
e of 
isola
ted 
(sin
gle 
toot
h) 
Cair
o’s 
RT1 

Later
ally 
close
d 
tunne
l 
techn
ique 
(LCT) 

LCT + 
PBMT 

LC
T + 
Sha
m 

Perpen
dicular 
to the 
tissue 
in light 
contac
t with 
the 
wound 
site 
with a 
light 
guide 
tip 
with a 
beam 
diamet
er of 3 
mm 
and 
area of 
0.07 
cm2 

diod
e 
laser 

660 
nm/5
0mw/
- 

 1st- On 
day of 
surgery  
2nd- 
Third 
day 
3rd- 
Sevent
h day 
4th- 
Tenth 
day 
post-
surgery 

3, 
7, 
10, 
14 
D, 
1M, 
3M, 
6M 

GRD
, 
GRW
, 
PD, 
CAL, 
KTW 

WHI Adjunc
tive 
use of 
photo 
biomo
dulatio
n did 
not 
show a 
better 
outco
me 
concer
ning 
recessi
on 
depth 
but 
appear
s 
to 
provid
e 
faster 
healing 
of the 
surgica
l 
wound
s and 
better 
patient 
comfor
t. 

Venk
ates
h PM 
et al 
2021 

Ind
ia 

RC
T 

7 
per 
gro
up 

20-
50 

Maxil
lary 
or 
man
dibul
ar 
arch
es 

Mill
ers 
clas
s I 
and 
II or 
com
bine
d 
clas
s I 
and 
II 
rece
ssio
n 
defe
cts 
in  

Perio
steal 
pedic
le 
flap 

PPG + 
LLLT 

PP
G + 
sha
m 

Tip of 
the 
laser 
probe 
was 
placed 
perpen
dicular
ly in 
contac
t mode 
for 5 
minute
s at 
each 
session 

diod
e low 
inten
sity 
laser 

810 
nm/ 
120 
mW 

Cont
inuo
us 
mod
e for 
5 
minu
tes 

1st- 
Before 
suturin
g 
 
2nd- 
Immed
iately 
after 
flap 
closure 
 
3rd- 
Post 
operati
vely 
for 5 
minute
s daily 
for 5 
days 

3W
, 3 
M, 
6 M 

GRD
, 
GRW
, 
PD, 
CAL, 
WKT 

PI, 
GI, 
GBI, 
WHI  

At the 
end of 
six 
months 
in the 
curren
t 
clinical 
trial, 
post-
surgica
l 
evalua
tion 
reveal
ed that 
PPG 
can be 
an 
excelle
nt 
alterna
tive 
for 
root 
covera
ge 
proced
ures 
and 
the use 
of 
LLLT 
may 
stabilis
e the 
root 
covera
ge 
obtain
ed by 
PPG. 



 
PA

GE 
3 

 
27 

 

Diva
kara
n R 
et al 
2019 

Ind
ia 

RC
T 

15
/1
5 

34 
- 
48 

maxi
llary 
or 
man
dibul
ar 
cani
nes 
or 
prem
olars 

Mill
er’s 
Clas
s 
I/II 
ging
ival 
rece
ssio
n 
defe
cts 

Coro
nally 
adva
nced 
flap 
with 
sube
pithe
lial 
conn
ectiv
e 
tissue 
graft 
(CAF 
+ 
SCTG
) 

CAF + 
SCTG 
+ 
LLLT 

CA
F + 
SC
TG 
+ 
Sha
m 

Laser 
irradia
tion 
was 
directe
d from 
the 
corona
l to 
the 
apical 
aspect 
in 
paralle
l 
directi
on 
along 
the 
inner 
surface 
of the 
flap 
aimed 
at a 
45° 
angle 
withou
t 
contac
ting 
the 
root 
surface 
or 
alveola
r bone 
and 
also on 
the 
outer 
surface 
of the 
flap 
for 30-
s 
interru
ption 
in the 
laser 
emissio
n when 
the 
irradia
tion 
exceed
ed 10 s 
and 
not 
exceed
ing a 
total 
dosage 
of 
4J/cm
2 

Galli
um–
alum
iniu
m–
arsen
ide 
diod
e 
laser  

810 
nm/1
.5 
watt/
- 

Cont
inuo
us 
mod
e 

1st- 
Before 
Flap 
2nd- 
Post 
suturin
g once 
every 
15 
days 
for the 
first 4 
weeks 

BL, 
6 
W, 
3 
M, 
6 M 

GRW
, 
KTW
, 
PD,  

WHI, 
MRC, 
CRC  

Genera
lized 
reducti
on in 
GRD 
from 
baselin
e to 6 
months 
in both 
the 
groups
. The 
MRC 
and 
CRC 
were 
similar 
in both 
the 
groups
. 

Yildi
z M 
et al 
2018 

Tu
rk
ey 

RC
T 

15
/1
5 

20-
40 

Vital 
incis
ors 

Clas
s I 
or II 
Mill
er 
ging
ival 
rece
ssio
n 

Split 
thick
ness 
flap 

FGG + 
LLLT 

FG
G + 
sha
m 

Directe
d 
perpen
dicular
ly 
toward 
the 
tissue 
in the 
noncon
tact 
mode 

diod
e 
laser 

810n
m/ 
0.1W
/6 
J/cm
2 

Cont
inuo
us 
wave 
mod
e 
(spot 
size 
0.5 
cm) 
for 
60s 

1st- 
Immed
iately 
after 
surgery 
and 1, 
3, 7, 
and 14 
days 
later 

Dai
ly 
for 
1 
W 

 Post-
opera
tive 
pain 

The 
use of 
an 
810-
nm 
diode 
laser 
provid
ed 
additio
nal 
benefit
s to 
FGG in 
terms 



 
PA

GE 
3 

 
28 

 

of less 
shrinka
ge of 
the 
graft 
dimens
ions 
and 
postop
erative 
pain. 

Heid
ari M 
et al 
2017 

Ira
n 

RC
T 

12
/1
2 

40.
2 ± 
9.2 

Mand
ibula
r 
teet
h, 
bilat
erall
y 
mesi
al 
aspe
ct of 
first 
prem
olar 
to 
dista
l 
aspe
ct of 
first 
mola
r 

  FGG + 
LLLT 

FG
G + 
sha
m 

Directe
d 
perpen
dicular
ly with 
slight 
contac
t with 
the 
tissue 

Diod
e 
laser 

660 
nm/2
00 
mW/ 
32 
J/cm
2  

Cont
inuo
us 
mod
e for 
4s 
per 
point 

1st- 
After 
surgery 
2nd- 1, 
2, 4 
and 7 
days 
later 

1, 
2, 
7, 
14, 
21, 
30, 
45 
D 

 Clinic
al 
Heali
ng 
Posto
perati
ve 
Pain 

PBMT 
followi
ng FGG 
proced
ure 
with 
the 
param
eters 
used in 
this 
study 
could 
acceler
ate the 
rate of 
epithel
ializati
on at 
the 
donor 
site. It 
did not 
reduce 
postop
erative 
pain 

Sant
amar
ia 
MP 
et al 
2016 

Br
azi
l 

RC
T 

19
/1
7 

Ol
de
r 
th
an 
18 
ye
ars 

Maxil
lary 
cani
nes 
or 
prem
olars 

Mill
er 
clas
s I 
or II 
ging
ival 
rece
ssio
n 

Trap
ezoid
al 
coron
ally 
adva
nced 
flap 

CTG + 
LLLT  

CT
G + 
Sha
m 
las
er 

The tip 
of the 
laser 
device 
was 
placed
, with 
slight 
contac
t, on 
the 
gingiva
l 
tissue. 

GaAl
As 
diod
e 
laser 

660 
nm/ 
30 
mW/ 
15 
J/cm
2 

Cont
inuo
us 
wave 
mod
e for 
4 
seco
nds 
per 
point 

1st- 
Just 
after 
sutures 
2nd- 
Follow
ed by 
every-
other-
day 
applica
tions 
for 2 
weeks 

BL, 
6M, 
12 
M, 
24 
M 

PD, 
CAL, 
RGR
, 
GR, 
KWT
, 
KTT 

PI, 
FMBI, 
BOP 

The 
results 
indicat
ed that 
LLLT 
showe
d no 
additio
nal 
benefit 
in the 
long 
term 
when 
associa
ted 
with 
connec
tive 
tissue 
graft 
in the 
treatm
ent of 
Miller 
Class I 
and II 
gingiva
l 
recessi
ons 

Sing
h N 
et al 
2016 

Ind
ia 

RC
T 

20
/2
0 

21 
– 
36 

Maxil
lary 
right 
and 
left 
cent
ral 
incis
ors 

 Semil
unar 
coron
ally 
adva
nced 
flap 

SCAF 
+ 
LLLT 

SC
AF 

Non-
contac
t mode 
(from 
1 cm 
distanc
e) 

GaAl
As 
diod
e 
laser 
(810 
nm). 

810 
nm/0
.3 
watts
/ 4 
J/cm
2  

Cont
inuo
us 
wave 
for 
10 
seco
nds 

1st- On 
the 
day of 
surgery 
and 
2nd- 
On 7th 
day 
post-
operati
vely 

BL 
, 
6M 

GRD
, 
GRW
, 
PD, 
CAL, 
WKT 

 The 
results 
depict
ed that 
a LLLT 
applica
tion 
may 
enhanc
e the 
predict
ability 



 
PA

GE 
3 

 
29 

 

of 
SCAF 
proced
ure. 

Fern
ande
s-
Dias 
S et 
al 
2015 

Br
azi
l 

RC
T 

20
/2
0 

Ol
de
r 
th
an 
18 
ye
ars 

Maxil
lary 
bucc
al 
gingi
val 
rece
ssion
s in 
their 
cani
nes 
and 
prem
olars 

Mill
er 
Clas
s I 
or II 
ging
ival 
rece
ssio
n 

 Conn
ectiv
e 
tissue 
graft 
(CTG) 
+ 
LLLT 

CT
G + 
Sha
m  

Applic
ations 
were 
perfor
med 
using 
punctu
al 
contac
t with 
the tip 
perpen
dicular 
to the 
gingiva
l 
tissue. 

GaAl
As 
diod
e 
laser 

660 
nm/3
0 
mW/1
5 
J/cm
2 

Cont
inuo
us 
mod
e4 s 
per 
point 

1st-
Immed
iate 
postop
erative 
period 
 
2nd- 
Follow
ed by 
seven 
more 
applica
tions 
perfor
med 
every 
other 
day 

BL 
3M 
6M 

PD, 
CAL, 
KTT, 
KTW
,  

 Low-
level 
laser 
therap
y may 
increas
e the 
percen
tage of 
comple
te root 
covera
ge 
when 
associa
ted 
with 
CTG 

Yilm
az E 
et al 
2014 

Tu
rk
ey 

RC
T 

16
/1
5 

25–
39 

Lowe
r 
incis
ors 

Mill
er II 
ging
ival 
rece
ssio
n 

Later
ally 
positi
oned 
flap 

LPF + 
LLLT 

LPF An 
extern
al 
horizo
ntal 
releasi
ng 
incisio
n on 
the 
vestibu
lar 
alveola
r 
mucos
a was 
made 
with 
diode 
laser 
along 
with 
de-
epithel
ializati
on of 
the 
interde
ntal 
papilla
. 

Diod
e 
laser  

810 
nm/3
W 

Cont
inuo
us 
mod
e 

1st- 
Laser 
incisio
n 
 
2nd- 
De-
epithel
ializati
on of 
the 
interde
ntal 
papilla 

BL, 
6M 

GRD
, 
GRW
, 
PD, 
CAL, 
KTW 

MRC, 
CRC 

Six 
month 
results 
showe
d that 
the 
LALPF 
approa
ch was 
effecti
ve for 
the 
treatm
ent of 
single 
Miller 
class II 
gingiva
l 
recessi
ons. 

Sanz
-
Moli
ner J 
et al 
2013 

US
A 

RC
T 

13
/1
3 

48(
8.5
) 

Post
erior 
or 
ante
rior 
toot
h 
with 
one 
site 

 Modif
ied 
Widm
an 
flap 

MWF 
+ 
LLLT 

MW
F + 
Sha
m  

45-
degree 
angle 
to the 
soft-
tissue 
flap 
and 
avoidin
g 
contac
t to 
the 
root 
surface 
or the 
alveola
r bone 
by 
placing 
a 
periost
eal 
retract
or 
betwe
en the 
hard 

Alum
iniu
m, 
galliu
m, 
and 
arsen
ide 
diod
e 
laser 

810 
nm/1 
W/ 4 
J/cm
2  

Cont
inuo
us 
mod
e 

1st- 
Remov
al of 
all 
visible 
epithel
ium in 
the 
inner 
side of 
the 
flap 
 
2nd- 
Before 
suturin
g 

Dai
ly 
for 
1 
W 

 Posto
perati
ve 
pain  

The 
use of 
an 
810-
nm 
diode 
laser 
provid
ed 
additio
nal 
benefit
s to 
MWF 
surgery 
in 
terms 
of less 
edema 
and 
postop
erative 
pain 



 
PA

GE 
3 

 
30 

 

and 
soft 
tissue 

Oztu
ran S 
et al 
2011 

Tu
rk
ey 

RC
T 

37
/3
7 

Me
an 
ag
e 
34 

Six 
cent
ral 
incis
ors, 
four 
later
al 
incis
ors, 
14 
cuspi
ds, 
eight
-first 
pre-
mola
rs 
and 
5 s 
pre-
mola
rs 

Mill
er 
clas
s I 
or II 
ging
ival 
rece
ssio
ns 

Coro
nally 
adva
nced 
flap 

CAF + 
LILT 

CA
F + 
Sha
m 

During 
irradia
tion, 
the tip 
of the 
laser 
probe 
was 
placed 
perpen
dicular
ly with 
slight 
contac
t on 
the 
area. 

Diod
e 
laser  

588n
m/12
0 
mW/ 
4.0 
J/cm
2  

Cont
inuo
us 
wave 
mod
e 
for 5 
min 

1st- 
Before 
flap 
closure 
2nd- 
Immed
iately 
after 
flap 
closure 
3rd- 
post-
operati
vely 
daily 
for 7 
days 

BL, 
1Y 

GRD
, 
GRW
, 
PD, 
CAL, 
KTW 

 The 
use of 
LLLT 
may 
increas
e the 
succes
s of 
CAF 
operati
ons 
and 
result 
in 
more 
stable 
outco
me 

 
Statistical analysis  
 
Figure 3- Gingival recession depth- Forest plot 
 

 
 
 
Figure 4- Gingival recession width- Forest plot 
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Figure 5- WKT- Forest plot 
 

 
 
Figure 6- PD- Forest plot 
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Figure 7- CAL.- Forest plot 
 

 
 
 
Figure 8- Post-operative pain- Forest plot 
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Table 3: Outcome measures assessed in Individual Studies 

Study Id 
Sample Size  

Intervention/Control 
Intervention Control 

Gingival recession depth 

Amitha K et al 2022 15/15 

BL 
3.33 (0.90) 
 
3M 
0.20 (0.31) 
 
6M 
0.43 (0.25) 

BL 
3.23 (0.94) 
 
3 M 
0.70 (0.41) 
 
6M 
1.46 (0.44) 

Lavu V et al 2022 14/19 
3M 
0.571 (0.646) 

3M 
0.632 (0.895) 

Divakaran R et al 2019 15/15 

BL 
2.00(0.76)  
 
3M 
1.38(0.92) 
 
6M 
0.88(0.64) 

BL 
2.00(0.00)  
 
3M 
1.00(0.63) 
 
6M 
1.00(0.63) 
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Santamaria MP et al 2016 19/17 

BL 
3.09(0.67) 
 
6M 
0.15(0.36) 
 
1Y 
0.15(0.37) 
 
2Y 
0.21(0.53) 

BL 
3.33(0.72) 
 
6M 
0.21(0.53) 
 
1Y 
0.23(0.46) 
 
2Y 
0.26(0.56) 

Singh N et al 2016 20/20 

BL 
2.4 ± 0.503 
 
6M 
0.1 ± 0.308 

BL 
2.45 ± 0.51 
 
6M 
1.05 ± 1.099 

Fernandes-Dias S et al 2015 20/20 

BL 
3.09 (0.67)  
 
3M 
0.1 (0.30)  
 
6M 
0.15(0.36) 

BL 
3.33(0.72)  
 
3M 
0.15 (0.50)  
 
6M 
0.21 (0.53) 

Gingival recession width 

Amitha K et al 2022 15/15 

BL 
3.86 (0.71) 
 
3M 
0.23 (0.32) 
 
6M 
0.56 (0.37) 

BL 
3.80 (0.75) 
 
3 M 
1.03 (0.64) 
 
6M 
1.50 (0.53) 

Lavu V et al 2022 14/19 
3M 
0.643 (0.745) 

3M 
0.632 (0.89) 

Divakaran R et al 2019 
 

15/15 

BL 
3.13(0.64) 
 
3M 
2.63(1.30)  
 
6M 
2.13(1.55) 

BL 
3.67(0.52) 
 
3M 
2.50(1.22)  
 
6M 
2.67(1.37) 

Singh N et al 2016 20/20 

BL 
2.45(0.51) 
 
6M 
0.1(0.30) 

BL 
2.4(0.50) 
 
6M 
0.9(0.85) 
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Yilmaz E et al 2014 16/15 

BL 
5.0(0.6) 
 
6M 
0.4(0.8) 

BL 
4.7(0.9) 
 
6M 
1.3(1.2) 

Ozturan S et al 2011 37/37 

BL  
2.22(0.48) 
 
1Y 
0.63(0.77) 

BL  
2.61(0.27) 
 
1Y  
1.13(0.57) 

Relative gingival recession 

Santamaria MP et al 2016 19/17 

BL 
12.28(1.58) 
 
6M 
9.43(1.10) 
 
1Y 
9.20(1.28) 
 
2Y 
9.4(1.29) 

BL 
12.51(1.21) 
 
6M 
9.62(0.94) 
 
1Y 
9.32(1.07) 
 
2Y 
9.44(1.12) 

Fernandes-Dias S et al 2015 20/20 

BL 
12.28(1.58) 
 
3M 
9.40 (1.00) 
 
6M 
9.43 (1.10) 

BL 
12.51(1.21) 
 
3M 
9.69(0.93)  
 
6M 
9.62 (0.94) 

Clinical Attachment Loss 

Amitha K et al 2022 15/15 

BL 
4.7 (0.9) 
 
3M 
1.4 (0.48) 
 
6M 
1.6 (0.4) 

BL 
4.7 (0.9) 
 
3M 
1.9(0.4) 
 
6M 
2.7(0.6) 

Divakaran R et al 2019 15/15 

BL 
3.63(1.06)  
 
3M 
3.25(0.89)  
 
6M 
2.38(0.74) 

BL 
3.33(0.52)  
 
3M 
2.83(0.98) 
 
6M 
2.67(1.21) 
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Santamaria MP et al 2016 19/17 

BL 
13.33(1.58) 
 
6M 
10.85(1.3) 
 
1Y 
10.80(2.84) 
 
2Y 
11.37(1.49) 

BL 
13.56(3.28) 
 
6M 
10.96(1.1) 
 
1Y 
11.12(1.21) 
 
2Y 
11.44(1.24) 

Singh N et al 2016 20/20 

BL 
4.35 ( 0.587 
 
6M 
0.3 ( 0.923 

BL 
4.45 ( 0.51 
 
6M 
1.4 ( 1.188 

Fernandes-Dias S et al 2015 20/20 

BL 
13.33(1.58)  
 
3M 
10.85(1.2)  
 
6M 
10.85(1.3) 

BL 
12.88(3.28) 
 
3M 
10.51(2.6)  
 
6M 
10.96(1.1) 

Yilmaz E et al 2014 16/15 

BL 
7.0(0.7) 
 
6M 
2.2(0.5) 

BL 
6.9(1.0) 
 
6M 
3.1(1.0)  

Ozturan S et al 2011 37/37 

BL  
4.65 (0.50) 
 
1Y 
1.83 (0.49) 

BL  
4.92 (0.56)  
 
1Y 
2.45 (0.50) 

Keratinized Tissue Width 

Amitha K et al 2022 15/15 

BL 
2.4 (0.41) 
 
3M 
3.5 (0.44) 
 
6M 
3.2 (0.49) 

BL 
2.4 (0.41) 
 
3M 
2.9 (0.3) 
 
6M 
2.9 (0.6) 

Lavu V et al 2022 14/19 
3M 
4.42 (1.22) 

3M 
3.632 (1.342) 
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Divakaran R et al 2019 
 

15/15 

BL 
3.38(1.19)  
 
3M 
3.25(1.04)  
 
6M 
3.38(1.19) 

BL 
4.00(0.89)  
 
3M 
4.00(1.55)  
 
6M 
4.17(1.33) 

Santamaria MP et al 2016 19/17 

BL 
3.75(1.01) 
 
6M 
4.16(1.20) 
 
1Y 
3.81(0.83) 
 
2Y 
3.76(0.78) 

BL 
3.31(1.00) 
 
6M 
4(0.86) 
 
1Y 
3.83(0.85) 
 
2Y 
4.05(0.89) 

Singh N et al 2016 20/20 

BL 
4.4 (0.503) 
 
6M 
5.25 (0.716) 

BL 
4.45 (0.51) 
 
6M 
4.35 (0.587) 

Fernandes-Dias S et al 2015 20/20 

BL 
3.75(1.01)  
 
6M 
4.16(1.20) 

BL 
3.31(1.00) 
 
6M 
4 (0.86) 

Yilmaz E et al 2014 16/15 

BL 
1.5(0.5) 
 
6M 
6.4(0.8) 

BL 
1.5(0.5) 
 
6M 
5.6(1.2) 

Keratinized Tissue Thickness 

Santamaria MP et al 2016 19/17 

BL 
1.48(0.40) 
 
6M 
2.15(0.35) 
 
1Y 
2.10(0.27) 
 
2Y 
2.09(0.23) 

BL 
1.26(0.30) 
 
6M 
2.09(0.33) 
 
1Y 
2.04(0.34) 
 
2Y 
2.1(0.36) 

Fernandes-Dias S et al 2015 20/20 

BL 
1.48(0.40) 
 
6M 
2.15(0.35) 

BL 
1.26(0.30) 
 
6M 
2.09(0.33) 
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Periodontal Depth 

Divakaran R et al 2019 
 

15/15 

Baseline 
1.75(0.46)  
 
3M 
1.88(0.35) 
 
6M 
1.63(0.52) 

Baseline 
1.67(0.82)  
 
3M 
1.67(0.82)  
 
6M 
1.50(0.84) 

Santamaria MP et al 2016 19/17 

BL 
1.05(0.22) 
 
6M 
1.42(0.49) 
 
1Y 
1.60(0.54) 
 
2Y 
1.97(0.58) 

BL 
1.05(0.22) 
 
6M 
1.34(0.66) 
 
1Y 
1.80(0.51) 
 
2Y 
2(0.53) 

Fernandes-Dias S et al 2015 20/20 

BL 
1.05(0.22) 
 
3M 
1.45(0.51) 
 
6M 
1.42(0.49) 

BL 
1.05(0.22) 
 
3M 
1.36(0.49) 
 
6M 
1.34(0.66) 

Yilmaz E et al 2014 16/15 

BL 
1.8(0.6) 
 
6M 
2.0(0.5) 

BL 
1.9(0.5) 
 
6M 
2.1(0.6) 

Ozturan S et al 2011 37/37 

Baseline  
1.87 (0.29) 
 
1year  
1.53 (0.44) 

Baseline  
1.89 (0.30) 
 
1year  
1.70 (0.33) 

Post operative pain 

Amitha K et al 2022 15/15 

Same Day 
1.0 (0.8) 
 
2D 
0.7 (0.5) 
 
3D 
0.4 (0.5) 

Same Day 
5.2(1.01) 
 
2D 
4.6 (1.18) 
 
3D 
4.0 (1.5) 

Yildiz M et al 2018 15/15 

1D 
3.47(2.45)  
 
2D 
2.47(1.96)  
 
3D 
1.67(2.02) 
 
1W 
0.40(0.82) 

1D 
4.00 (3.01) 
 
2D 
2.81 (2.25)  
 
3D 
2.50 (2.19) 
 
1W 
1.13 (2.19) 
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Fernandes-Dias S et al 2015 20/20 
1W 
2.45(2.50) 

1W 
1.68(2.13) 

Yilmaz E et al 2014 16/15 
Same Day 
46.9(22.7) 

Same Day 
42.7 (23.1) 

Sanz-Moliner J et al 2013 13/13 
1W 
2.4(1.9) 

1 W 
3.6(2.7) 

 
Assessments of the Level of Evidence, Risk of Bias, and Quality: 
The quality of 13 randomized controlled trials (RCTs) was 
evaluated using the Cochrane ROB tool (Ref 3). Among these, 8 
studies were rated as low risk (Ref 9,15,17,20,22,24,25,29), 2 as 
moderate risk (Ref 10,26), and 3 as high risk (Ref 23,27,28) (Table 
3). The moderate and high-risk studies lacked adequate 
information on random sequence generation, allocation 
concealment, and blinding of participants, personnel, and 
outcome assessments (Figure 2a, 2b). 
Synthesis of Results: 
Ten studies qualified for quantitative analysis, and six meta-
analyses with subgroup analyses were conducted. For gingival 
recession depth, analysis of seven studies (Figure 3) at 3, 6 
months, and 1 year showed that although PBMT+GG had a 
favorable effect, it did not reach statistical significance (SMD at 
1 year: -0.76, 95% CI = -1.85–0.32, p = 0.17, I² = 86%). For gingival 
recession width (Figure 4), PBMT+GG showed significant 
improvement at 6 months (SMD = -1.08, 95% CI = -1.71–0.45, p = 
0.008, I² = 64%). Similarly, PBMT+GG demonstrated a statistically 
significant increase in the width of keratinized tissue (Figure 5) 
when time points were combined (SMD = 0.47, 95% CI = -0.07–1.00, 
p = 0.09, I² = 77%). 
Additional Clinical Outcomes: 
PBMT+GG showed improvement in probing depth at 1 year (SMD = 
-0.41, 95% CI = -0.79–0.03, p = 0.03, I² = 0%) but no significance 
at earlier intervals (Figure 6). Clinical attachment loss (Figure 7) 
at 6 months significantly favored PBMT+GG (SMD = -0.88, 95% CI = 
-1.53–-0.24, p = 0.007, I² = 74%). Post-operative pain (Figure 8) 
did not show significant differences on specific days, but overall 
analysis favored PBMT+GG with statistical significance (SMD = -
1.29, 95% CI = -2.23–-0.36, p = 0.007, I² = 91%). These findings 
indicate that PBMT+GG may provide clinical benefits in certain 
parameters compared to GG alone. 

 
In this systematic review and meta-analysis, 13 studies were 
included in the qualitative synthesis and 10 in the quantitative 
assessment. There is global consensus on mucogingival plastic 
procedures, indicating that connective tissue grafts (CTG) 
improve root coverage (RC), especially in Miller Class I, II, or Cairo 
RT I recessions, which show a 100% chance of RC (de Souza 
Fonseca). Emerging technologies, such as low-level laser therapy 
(LLLT), offer opportunities to enhance short- and long-term 
therapeutic outcomes (9). 
This review investigated the effectiveness of autogenous 
connective tissue grafts (aCTG) with LLLT for gingival recession. 
Results suggest LLLT improves clinical outcomes, with the LLLT 
group achieving 100% RC compared to 90–95% in control groups, 
aligning with studies by Santamaria, Ozturan, and Fernandes-Dias, 
which reported positive impacts on probing depth (PD) and clinical 
attachment level (CAL). LLLT's ability to achieve complete root 
coverage (CRC) aligns with the “creeping attachment” 
phenomenon, although variability across studies complicates 
interpretation, and optimal laser dosage remains unclear 
(Fernandes-Dias, 15). 
The PBMT technique using a diode laser at 660 nm demonstrated 
improved healing and increased keratinized gingiva width, though 
recession depth remained unchanged at 3 months (Lavu, 17). 
Long-term outcomes showed that LLLT achieved 91.9% RC at six 
months compared to 89.48% in controls, although the benefits 

diminished over two years, suggesting creeping attachment 
contributed to coverage improvement (Santamaria, 20). 
LLLT accelerates healing by promoting fibroblast proliferation, 
early epithelialization, and granulation tissue formation, leading 
to better periodontal plastic surgery outcomes (Ozturan, 22). 
However, the benefits of laser de-epithelialization (LD) remain 
limited. Trials showed no significant difference between LD 
combined with CTG and CTG alone, with similar outcomes over six 
months (Divakaran, 24). 
Despite some positive effects, studies revealed variability in 
patient outcomes, with no significant differences in pain, edema, 
or cosmetic results between LLLT and control groups (Yildiz, 25). 
Notably, the SCAF-LLLT combination resulted in 90% total RC 
compared to 30% with SCAF alone, highlighting LLLT’s role in 
enhancing fibroblast proliferation and angiogenesis (Singh, 26). 
The Laser-Assisted Lateral Pedicle Flap (LALPF) procedure yielded 
an 81.2% CRC rate, surpassing conventional techniques and 
improving gingival recession depth (GRD) and clinical attachment 
level (CAL) (Yilmaz, 27). 
Photobiomodulation therapy (PBMT) using 660 nm lasers enhanced 
wound healing at donor sites, with full epithelialization by day 21 
(Heidari, 29). In vitro research confirmed that LLLT stimulates 
human gingival fibroblast proliferation, migration, and protein 
synthesis, further justifying its use in tissue repair (31). While 
LLLT has shown promise in early healing, its long-term benefits 
remain questionable due to study heterogeneity (Sanz-Moliner, 
28). 
Limitations of this review include the inclusion of only English-
language studies, small sample sizes, short follow-up periods, and 
variability in methodologies (9,17). Moreover, heterogeneity in 
laser protocols and incomplete reporting of laser parameters 
complicate comparisons. Standardizing LLLT protocols and 
conducting long-term studies are essential to fully understand the 
clinical advantages of LLLT in periodontal plastic surgeries. 
Although LLLT may not significantly enhance CAL, PD, or 
keratinized tissue thickness (KTT) compared to conventional 
techniques, it holds potential as an adjunct to root coverage 
procedures, offering improved healing and postoperative comfort. 
Further research with consistent parameters is necessary to 
determine LLLT’s full impact on wound healing (28,34). 

 
We concluded that the present systematic review can contribute 
to answering questions about the effectiveness of  Photo 
biomodulation therapy on periodontal soft tissues during surgical 
procedures, considering the limitations we found that photo 
biomodulation therapy showed additional benefit in the long term 
when associated with connective tissue graft in the treatment of 
Miller Class I and II gingival recessions, also it improves the rate 
of wound healing and patient comfort in the immediate post-
operative period. However, care must be used when interpreting 
the findings of this systematic review because of the small number 
of included studies and considerable heterogeneity in the laser 
parameters. Thus, more studies are needed to obtain more 
conclusive feedback.

DISCUSSION 
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