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 ABSTRACT

Introduction: Mucogingival surgery is performed to correct defects in the
imorphology, position, and/or amount of gingiva. Such post-operative complications as

Article info ibleeding, swelling, and pain have often been documented after mucogingival surgery and are
Received: 2022/01/05 iassociated with discomfort after surgery. The low-intensity laser has been used to promote
Accepted: 2022/01/15 ianalgesia. Low level laser therapy (LLLT) not only accelerates wound healing by acting

ion the inflammatory process but also improves micro angiogenesis. It has been reported
%that lasers also reduce pain. This study was aimed to review effect of adjunctive LLLT on
igingival graft.

i Materials and Methods: The most recognized databases such as PubMed, Google
Escholar and Science direct, were searched using keywords Gingival recession; Free gingival
igraft; Gingival Graft; Low-level laser therapy; Low-level laser; Photo biomodulation thera-
Spy during 2009 to 2021. At last, only 8 articles were included in the study.

i Results: 3 studies failed to show effect of LLLT on the healing of gingival grafts
lanalgesia. 4 studies could show that LLLT was an effective adjunctive treatment in pain

Kgyvyords. . gcontrol during early healing of free gingival graft. One study showed that the LLLT could
Glnglval Recession %increase the predictability of CAF, with significantly higher percentages of complete root
Low-Level Light icoverage.

Therapy i Conclusion: In summary, data demonstrated that the surgery with laser therapy

%provided clinical advantages in terms of wound healing and postoperative pain. It may
thelp less shrinkage of the graft dimensions and accelerate the rate of epithelialization at the
idonor site.
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Introduction

Gingival recession was described as the
apical displacement of the gingival margin
from the cement-enamel junction(CEJ), and
this situation exposed the root surface to the
oral environment(1). One or more root surfac-
es can be locally or generally affected by gin-
gival recession, which result in many adverse
effects, such as root caries, dentin hypersensi-
tivity, erosion, abrasion, and esthetic concerns.

Gingival recession is associated with the ac-
cumulation of biofilm and dental plaque, tissue
inflammation, traumatic brushing, improper
restoration, high frenum and muscle tension,
and age(2).

Attached gingival tissue is necessary for
maintenance of gingival health. Mucogingi-
val surgery is performed to correct defects in
the morphology, position, and/or amount of
gingiva(3-5). For the grafted sites, there was a
significantly greater reduction in inflammation,
a reduction in recession, and a gain in clinical
attachment level compared with the nongrafted
areas(4). The graft success rate depends on the
remaining and the survival of the transplanted
connective tissue. The formation of the fibrous
tissue between the graft and the recipient bed
needs several days. The full and functional inte-
gration of the graft takes approximately 17 days
and it can be distinguished from the surrounding
tissue(6). For those with systemic diseases(such
as diabetes, cancer, etc), faster wound closure
is a major factor in the quality of care and their
recovery(7). Such post-operative complications
as bleeding, swelling, and pain have often been
documented after mucogingival surgery and
are associated with discomfort after surgery(8).

Wound healing is a complex procedure
that involves several biological and cellular
processes: Inflammation, proliferation, and
differentiation are the phases of wound healing
that are necessary for successful wound repair.
Retarded wound healing, excessive bleeding,
and postoperative pain have been reported
after FGG procedures. Pain is more intense in
the inflammatory stage during the first hours
and days after injury and usually decreases
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with the evolution of the healing process(9-11).

The use of soft lasers to augment convention-
al dental therapy has increased dramatically in
recent years. Low level laser therapy(LLLT) is
referred to lasers with 1-1000 mW and wave-
lengths from 632-1064 nm. LLLT has no heat,
sound, or vibration but has a thermal effect by
inducing a photochemical reaction in the tissue
(10-12). LLLT stimulates biological systems
and accelerates cell proliferation and tissue
regeneration. The laser may stimulate healing
by increasing in the number of fibroblasts, col-
lagen synthesis, and remodeling, and it may
also change the direction of stress on the sur-
gical wound(11). In periodontics, LLLT may
be used for root scaling procedures, as an ad-
junctive to periodontal treatment, and also with
periodontal surgeries with a view to accelerat-
ing the healing process, promoting analgesia,
and reducing postoperative discomfort(12).
For two decades, however, the LLLT has been
used to promote analgesia(13). LLLT stimulates
and accelerates wound healing by altering the
cellular behavior of fibroblasts and keratino-
cytes and by enhancing collagen synthesis,
angiogenesis, and growth factor release, in a
dose-dependent manner(14). These influences
resulted in the stimulation of regeneration and
epithelialization in human and animal tissue.
LLLT not only accelerates wound healing by
acting on the inflammatory process but also im-
proves micro angiogenesis. It has been reported
thatlasersalsoreducepain(14-16). Thisstudywas
aimed to review effect of LLLT on gingival graft.

Materials and Methods

The most recognized databases such as
PubMed, Google scholar and Science direct,
were searched using keywords as Gingival
recession; Free gingival graft; Gingival Graft;
Low-level laser therapy; Low-level laser; Photo
biomodulation therapy during 2009 to 2021.
The result of this search was first limited to
English only, which resulted in 30 articles. Out
of which, 14 articles were selected for full-text
reading after an evaluation of titles and articles.
At last, only 8 articles were included in our
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study.
Result

Table 1 shows the results of the literature.
Seda Ozturan evaluated Coronally advanced
flap adjunct with LLLT(diode laser (588 nm))
and the findings of this clinical pilot study have
shown that the LLLT could increase the predict-
ability of coronally advanced flap, with sig-
nificantly higher percentages of complete root
coverage at the post-operative first year(17). In
one study soft tissue procedure was connective
tissue graft and it showed that LLLT protocol
may not improve the clinical and esthetics out-
comes after 2 years of follow up.
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6-month results of this clinical trial indicated
an increase in predictability of connective tissue
graft when LLLT was used(18).

6 studies investigated Low-Level Laser
Therapy and Free Gingival Graft. Among these
studies 4 studies could show that LLLT was an
effective adjunctive treatment in pain control
during early healing of free gingival graft(15,
19-21).0One study failed to show effect of LLLT
on the healing of gingival grafts analgesia(10).
The result of Heidary et al. study was that FGG
procedure could accelerate the rate of epithe-
lialization at the donor site, it did not reduce
postoperative pain(22).

Table 1.The Summery of included studies

Author/
year of

Samples

Type of

Country recession Type

Laser

publication

Utilization of Ana L.P.F. Miller
Low-Intensity Laser Almeida, 10 Class I diode
During Healing 2009 laser

of Free Gingival Grafts and IT

Coronally advanced
.ﬂap a.dJ s ilion Ozturan S, Miller .
intensity laser therapy: 2011 10 Class I diode
a randomized laser
controlled clinical and I1
pilot study

Effect of Low Level
Laser There%py on Re- Lalitha T
vascularization of Free
L . Arunachalam 2
Gingival Graft Using 2014
Ultrasound Doppler
Flowmetry

Miller’s diode
grade II laser

2-Year Assessment of
Tissue Bioestimulation
With Low-Level Laser Mauro Pedrine .
on the Outcomes of . Miller .
K . Santamaria diode
Connective Tissue 2016 40 Class I laser
Graft in the Treatment and IT
of Single Gingival
Recession. Random-
ized Clinical Trial

Low-Level Laser Ther-
apy in Enhancing
Wound }'Ieallr%g and Gulbahar
Preserving Tissue Ustaoglu Ga
Thickness 2017 ’ 40 Al
at Free Gingival Graft As
Donor Sites:
A Randomized, Con-
trolled Clinical Study

Soft tissue .
Wavelength Wave form Conclusion
procedure
continuous
power of Low-intensity laser
40mW, energy therapy did not improve
Free .
dose of . the healing of
780 nm Gingival .
10 J=cm2, and Grafis gingival grafts
individually and did not influence
applied analgesia.
(20 sec=site)
output power LILT could increase the
of 120 mW predictability of CAF,
Coronally . .
and the power with significantly higher
588 nm . advanced flap
density for percentages of complete
: (CAF)
S min. root coverage at the
was 4.0 J/cm post-operative first year
LLLT was an effective
adjunctive treatment in
output power of free gingival  promoting revascular-
830 nm e .
0.1W graft ization and pain control
during early healing of
free gingival graft.
LLLT protocol may not
improve the clinical and
output power of esthetics outcomes after
PHtp . 2 years of follow up. the
30 mW, power Connective .
660 nm . . 6-month results of this
density was 15 tissue graft .. L
o2 clinical trial indicated an
¢ increase in predictability
of CRC when LLLT was
used.
biostimulation using
the LLLT could benefit
doses of 8.6 J/ wound healing
cm2, 3W in con- Free Gingival at the FGG donor area,
940 nm tinuous-wave & LLLT also helps to
Graft .
mode reduce postoperative self
reported
bleeding
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Country recession
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publication
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Soft tissue

Wavelength Wave form Conclusion

procedure

Effect of laser
photobiomodulation
on wound healing and
postoperative Mohadeseh
pain following free Heidaria, 12
gingival graft: A 2017
split-mouth triple-blind
randomized
controlled clinical trial

diode
laser

Free gingival graft
adjunct with low-level Mehmet Selim
L Class I .
laser therapy: a Yildiz diode
. 30 or
randomized 2018 . laser
1I Miller

placebo-controlled

parallel group study

The Clinical Evalu-

ation of the Effects

of Low-Level Laser Ardeshir Lafzil Class I
Therapy on the Donor 2019 12 or

and Recipient Sites 1I Miller

of the Free Gingival

Graft: A Case Series

diode
laser

Discussion

Gingival graft is used to reduce gingival re-
cession and to increase keratinized tissue, but
it can cause discomfort in the donor site. Pain
is typically present after periodontal surgery.
Patients’ perception of pain is subjective and
varies considerably among different people(23).

The use of LLLT for healing is a matter of de-
bate(24), although better results are expressed
in animals26 and in vitro studies(25, 26). It
seems that LLLT is effective in the fibroblastic
stage of wound healing, in which there exists
maximum fibroblast activity, angiogenesis,
and epithelial proliferation. The effects of the
low-level laser on fibroblasts like increased
proliferation, maturation, increased secretion of
growth factors, and transforming to myofibro-
blasts have been shown in previous studies(27).

Depending on the wavelength of the lasers
and without any increase in tissue temperature,
significant cell activity is present. According to
the meta-analysis by Woodruff et al, there are
better results by higher energy density(19-24
J/cm2). However, these results have to be an-
alyzed carefully(28). The positive mechanism

200 mW, FGG procedure could
continuous accelerate the rate of
mode, time of free epithelialization at the
660 nm, irradiation:32's, gingival  donor site. However, it
energy density: graft did not reduce
4 J/em2, spot postoperative pain
size:0.5 cm)

The use of an 810-nm
diode laser provided addi-

0l T, ey Bes it tional benefits t(? FGG in
810 nm, . terms of less shrinkage of
density 6 J/cm2 graft
the graft
dimensions and
postoperative pain
LLLT could reduce
50 mW with an post-operative pain 24
energy dose of hours after surgical
308 nm 15J/ Free Gingival treatment. Furthermore,
cm?2 for 30 Graft the application of LLLT
seconds could improve the donors’

site healing and the recip-
ients’ site color matching.

of the laser on various tissues have not been
stated clearly, but numerous possibilities have
been evaluated, such as the stimulation of por-
phyrin and cytochromes that cause an increase
in cell activity and ATP concentration(29).

One of the main complications after peri-
odontal surgery is postoperative pain initiated
after 1st hours of surgery. Pain relief or analge-
sic drugs are usually prescribed which followed
by side effects like gastrointestinal problems.
LLLT can be beneficial for this purpose due to
analgesic and anti-inflammatory effects(30, 31).

The mechanism of pain reduction is not clear
butitmay be referred to stabilization of nerve cell
membrane and increased accumulation of ATP
in neuronal membrane led to decrease in pain
transmission. Also, the stabilization of nerve
cell membranes due to the more stable forma-
tion of the lipid bilayers induced by LLLT, and
the associated important proteins of the nerve
cell membrane has been reported in studies(32).

On the other hand, wound healing can be
achieved by photo biomodulation effect on cell
proliferation, migration, and differentiation.
Higher collagen synthesis and vascular pro-
liferation accompanied by enhanced epithelial
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cell division are also should be considered(33).

Yildiz et al. showed that the LLLT protocol
that was used(810 nm, 6 J/cm2) may decrease
the shrinkage of the graft after 6 months.
From a clinical point of view, laser-treated
recipient sites showed less pain relief(20).

Lafzi et al. assessed the effect of LLLT on
the donor and recipient sites of the free gingi-
val graft and indicated the effects of LLLT on
enhancing healing and reducing the post-op-
erative pain of FGGs in donor and recipient
sites and a better color match with adjacent
tissues(19). Heidari et al. showed that the
PBM protocol that was used(660 nm, 32 J/
cm2) can promote epithelialization of donor
site and thus reduce wound repair time in the
palate from clinical point of view, laser-treated
recipient and donor sites showed better healing
at days 1 and 14, respectively. However, the
effect of laser on alleviation of postoperative
pain was not confirmed through the trial(22).

Almeida et al. in assessing the effect of two
different wavelengths of diode laser(660 nm and
780 nm) on healing process and analgesia re-
ported that the application of low level laser im-
mediately after surgery and 48 hours later with
output power of 40 mW and energy density of
10 J/Cm2 did not have an influence on pain level
and improvement of healing(34). On the other
hand, Vieira et al. investigated the biomodula-
tion effect of diode laser(660 nm) with energy
density of 8 J/Cm2 after free gingival graft stat-
ed that low level laser therapy had positive ef-
fects on pain reduction and wound healing(35).

More randomized clinical trials are needed to
determine the efficacy of laser in periodontal sur-
geries with or without low level laser application
for management of postoperative complications
to compare the pain level and wound healing.

Conclusion

In summary, the data demonstrated that the
surgery with laser therapy provided clinical
advantages in terms of wound healing and post-
operative pain. It may help less shrinkage of
the graft dimensions and accelerate the rate of
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epithelialization at the donor site. Therefore,
further studies in this area are required to evalu-
ate the clinical outcomes based on well conduct-
ed and long-term randomized controlled trials.
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