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ABSTRACT

Introduction: Gingival recession can cause functional and aesthetic problems, and surgical
treatment is often indicated. The use of advanced platelet-rich fibrin (A-PRF) and low-power laser
therapy (LLLT) has shown considerable efficacy.

Objective: This study evaluated the effectiveness of using A-PRF in combination with LLLT for
root coverage in patients with multiple recessions.

Methodology: This was a split-mouth, parallel-group, randomized, double-blind study. It was
carried out in the dental clinics of the State University of Western Parana (UNIOESTE), in
Cascavel-PR, Brazil. 56 recessions were divided into the Control Group: coronally positioned flap
using A-PRF membranes and the LASER Group: coronally positioned flap using A-PRF
membranes associated with LLLT. The patients underwent root coverage periodontal surgery
associated with A-PRF and on one side of the arch low-power laser was applied postoperatively in
5 sessions: immediately after surgery, 2, 4, 6, and 8 days after the surgical procedure. The patients
were followed up for 0, 90, and 180 days to check clinical periodontal parameters, after which the
data was subjected to parametric and non-parametric statistical tests, with a 5% significance level
considered for all analyses.

Results: In both groups, there were improvements in root coverage and Kkeratinized tissue
thickness in the periods evaluated (p<0.05), but no statistical difference when comparing the
groups (p>0.05).

Conclusion: Both the use of A-PRF and A-PRF combined with LLLT provided satisfactory results
in covering multiple recessions, although there was no significant superiority between the two
treatments, LLLT group clinically showed increased width of keratinized tissue/buccal recession
coverage.

Keywords: Platelet rich fibrin; low-intensity light therapy; gingival retraction; oral surgery; PRF; LLLT.

1. INTRODUCTION to buccal attachment loss; Type 3 recession
(RT3): buccal tissue recession associated with
The gingiva is made up of connective tissue and a  interproximal attachment loss greater than buccal
superficial epithelial layer. It can be differentiated  attachment loss.
into three parts: free gingiva, inserted
gingiva, and interdental gingiva. In various Gingival recession can cause negative effects,
situations, the free gingiva can move in an apical  both functionally, such as increased susceptibility
direction, which is defined as gingival recession to root caries and dentin hypersensitivity, and
[1,2]. aesthetically, and most of the time surgical
treatment is indicated to cover the exposed root.
Gingival recession is often found in people with Many treatments have been described in the
an excellent standard of oral hygiene, and the literature and although the gold standard is still
main causal factor is trauma, related to vigorous the use of autologous connective tissue, the use
tooth brushing [2], as well as other factors such  of advanced platelet-rich fibrin (A-PRF) has been
as alveolar bone dehiscence, high muscle shown to be just as effective, with the advantage
insertion, and frenulum. Still, it can also be of not needing a donor area, favoring the
involved with poor hygiene such as plaque and postoperative period for the patient [1,3]. The use
calculus and periodontal disease. Other factors of A-PRF, first implemented by Choukroun et al.
leading to recession are iatrogenic factors such in 2011, has become increasingly popular among
as excessive restorations, and periodontal and dental surgeons, because it is a cluster of
orthodontic treatment [1]. platelets, growth factors, leukocytes, and other
forms of circulating cells embedded in a fibrin
In 2011, a classification of gingival recession matrix, elements that aid healing, in addition to
based on interproximal levels of insertion was its proliferative effect on various types of cells [4].
described [2]: Type 1 recession (RT1): recession These characteristics make it a healing
of the vestibular tissue without loss of biomaterial and it is therefore used to enhance
interproximal insertion; Type 2 recession (RT2): soft tissue healing in periodontal surgery,
recession of the buccal tissue associated with implants, and also for intraosseous repairs and
interproximal attachment loss less than or equal  bone regeneration [5-7].
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A-PRF is formed by collecting blood and
centrifuging it. This processing separates blood
components such as red blood cells that are not
used and concentrates the components used for
therapy into a dense fibrin network that slowly
releases growth factors, which optimizes healing
properties [5-8]. It is a significantly simple, low-
cost procedure that is easy to use and
autologous, which favors its clinical application

[8].

Another adjuvant that has been used to increase
the proliferation of mesenchymal stem cells and
regulate the growth factors that participate in
periodontal tissue regeneration and assist in
tissue regeneration is Low-Level Laser Therapy
(LLLT) [8]. The word laser stands for light
amplification of stimulated emission of radiation,
which means light amplification by stimulated
emission of radiation, which, as the name implies,
is a form of radiation found in the light spectrum
ranging from infrared to ultraviolet, passing
through the visible spectrum [9,10].

Low-intensity lasers are considered photo
biomodulators and they are used for tissue repair
as they can  stimulate angiogenesis,
regeneration, and cell growth. In addition to its
anti-inflammatory and analgesic effect, promoting
greater patient comfort and optimizing treatments
[10,11].

After surgery, a cascade of regenerative events
takes place, passing through the inflammatory,
proliferative, and remodeling phases. Low-Level
Laser Therapy (LLLT) on connective tissue helps
the healing process, as it increases fibroblast
synthesis and vascularization of the region due
to neovascularization, as well as benefiting the
patient with anti-inflammatory effects, controlling
edema, and analgesics [11,12]. Studies have
shown that the use of LLLT and A-PRF in
combination has produced better results than
when used individually [8,13]. For this reason, this
study aims to assess whether the combination of
both therapies is more effective in covering Cairo
type | gingival recession than when A-PRF alone
is used.

2. METHODOLOGY

This was a parallel randomized split-mouth
prospective study, which followed the CONSORT
protocol that incorporates a checklist of
requirements for randomized controlled trials.

To calculate the sample size, the number of
patients was based on the paired T-test, with a
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test power of 80% and an alpha level of 0.05.
These data were also based on previous studies
[14,15]. The sample size was 21 recessions.
After the initial clinical periodontal examination
and preparation of the patients, each received
split-mouth treatment according to the proposed
treatments.

For this study, 10 patients were selected (1 man
and 9 women) who had multiple bilateral Cairo
type 1 gingival recession in at least one arch,
with recessions varying between 2 and 5
millimeters in height and between 2 and 4
millimeters in width, and were randomized by
drawing lots, in which only the laser operator
knew which hemiarch would receive which
treatment, being randomly allocated to the
Control Group (CG) and the Laser Group (LG),
as shown in the flowchart (Fig. 1).

2.1 Criteria for Inclusion

Patients aged between 19 and 50 years of both
sexes with bilateral multiple recessions in at least
one arch and healthy teeth, with all sites showing
a probing depth of less than or equal to 3mm,
with a bleeding index of less than or equal to 5%,
without gingival inflammation and free of caries.

2.2 Criteria for Exclusion

Patients with a positive history of antibiotic
therapy in the last six months and of anti-
inflammatory drugs, whether steroidal or non-
steroidal, in the three months before the study; a
positive history of pregnancy during the study
period; a positive history of smoking or
permanent cessation of the habit within five (5)
years; a positive history of any systemic problem
that would contraindicate the surgical procedure;
endodontic treatment or pulp pathology in the
tooth involved,; pathogenic occlusal
interferences, connective tissue disorders and
previous surgery at the site. Each patient's
medical history was obtained through anamnesis
and all participants underwent a clinical
examination.

2.3 Periodontal Preparation of Individuals

All patients received basic periodontal treatment
and oral hygiene instruction. Periodontal
treatment was carried out by a single operator
with manual instrumentation under the effect of
local anesthesia for patients with periodontitis
using Gracey 5/6, 7/8, 11/12, and 13/14
periodontal curettes.
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Assessed for eligibility
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patients)

-
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cessions)
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Allocated to intervention (n=28 recessions)
1 A-PRF (n=28 recessions)
I Did notreceive the allocated intervention (n=0)

Allocated to intervention (n=28 recessions)
1 A-PRF + LLLT (n=28 recessions)
1 Did not receive the allocated intervention (n=0)

[ Follow-up ]

Lost to follow-up (n=0) Intervention discontinued
(n=0}

Lost to follow-up (n=0) Intervention
discontinued (n=0)

l Analysis J'

Analyzed (n=28 recessions)
- Excluded from analysis (n=0)

Analyzed (n=28 recessions)
|, Excluded from analysis (n=0)

Fig. 1. Consort 2010 flowchart

2.4 Clinical Periodontal Assessment

The clinical/periodontal examination was carried
out initially and then 90 and 180 days after the
procedure. The evaluations were carried out by a
previously trained investigator who used a
Willians type 23 periodontal probe to determine
the probing depth and bleeding on probing;
Clinical insertion level, O'Leary Plate Index [16];
Width of the keratinized tissue; Height and width
of the recession; Thickness of keratinized gingival
tissue at 3 points (mesial, central, and distal with
use of an endodontic reamer 2-3mm apical in the
gingival margin - the mesial and distal
measurements were taken corresponding to the
ends of the crown, and the central measurement
was taken corresponding to the middle
of the crown, it observed along the axis of the
tooth); Patients were assessed for the
degree of dentin sensitivity in the region of
recession using the modified U.S. Public
Health Service Index consisting of three
scores: 0 (Alpha) - no sensitivity; 2 (Bravo) -
little sensitivity; 3 (Charlie) - high sensitivity
[17,18].

2.5 Surgical Procedures

For the surgical procedure, the duly trained
researcher performed the surgeries using the
coronally positioned flap technique associated
with the use of Platelet Rich Fibrin (A-PRF)
membranes [19].

The protocol for obtaining A-PRF was divided into
three stages [4]: Stage 1:_Venipuncture and
blood collection: Before the surgical procedure
for root coverage began, around 50 mL of blood
was venipuncture (depending on the length of the
recipient bed). The puncture was carried out by a
qualified professional (nurse), duly trained for this
procedure. The venipuncture protocol followed
the recommendations of the Ministry of Health,
with a Vacuum Collection device, following the
steps: Screw the needle into the adapter
(cannon). Adjusting the tourniquet and choosing
the vein; antisepsis of the collection site with
absorbent cotton moistened in 70% alcohol or
alcohol. Perform the puncture (approximately 50
mL to 80 mL). Insert the tube into the holder,
pressing it as far as it will go; release the
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tourniquet as soon as the blood starts to flow in
the tube; instruct the patient to press the
punctured part with absorbent cotton, keeping
the arm extended without bending it.

Stage 2: Cell separation (centrifugation): The
blood was immediately taken to the
centrifuge (Centrifuge LC-04P-L), in 10mL
portions. The fibrin membranes were obtained by
centrifugation at 1300 rpm for 14 minutes.
At the end of the centrifugation, the tubes
were collected and the fibrin was not
removed immediately [20]. They were left for 30
minutes or more before being used on the
surgical bed.

Stage 3:Preparing the A-PRF membranes: Using
the kit for making stainless steel A-PRF
membranes (Intra-Luck®), the centrifuged
intermediate portion, the fibrin clot, was separated
from the red cell portion and the platelet-poor
plasma and placed in the stainless steel box, and
the compressive lid was applied without
tightening it [21]. The weight itself (130g) is
enough to compress the clot and obtain the
membranes, without damaging the cellular
structures present in the fibrin mesh.

2.6 Preparation of the Receptor Bed and
Insertion of the A-PRF Membranes[22]

The recipient area was anesthetized with
infiltrative  terminal anesthesia, using the
anesthetic Mepivacaine 2% with Epinephrine
1:100,000 (DFL, Rio de Janeiro, RJ, Brazil). An

incision was made with a 15c blade (SOLIDOR®,
Suzhou Kyuan Medical Apparatus Co. Ltd.,
Suzhou City, Beigiao Town, China). The
incisions were horizontal intrasulcular, at the
level of the cementoenamel junction (CEJ),
mesial and distal to the teeth involved, and
oblique relaxing incisions, with the epithelium of
the papillae removed. A partial-thickness flap
was made over the mucogingival line so that a
tension-free flap was obtained. The A-PRF
membranes (3 membranes at each recession
site) were positioned over the recession,
immediately coronary to the CEJ, and sutured
proximally with resorbable polyglycolic acid
thread (BIOLINE, Anpolis, Goias, Brazil). The
flap was then repositioned and sutured over the
graft with nylon 6.0 thread (SHALON Sao Luis M.
Belos, Goias, Brazil).

2.7 Laser Application Protocol

Each patient underwent surgery in at least two
hemiarcs, one of which was subjected to the
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photobiomodulation protocol and the other to a
placebo application, to simulate the application of
the laser at the site. The laser was applied by a
second operator so that the study could be
characterized as double-blind. The distance at
which LLLT was performed in Non-Contact mode
in as close to the surgical site as possible. There
were 5 sessions: immediately after surgery, 2, 4,
6, and 8 days after the surgical procedure,
making it possible to compare the surgical
response without inert systemic repair bias in
each patient [21]. The laser used for the study
was the portable Laser Duo Optics (MMO, Séo
Carlos, S&o Paulo, Brazil) which contains two
wavelengths in the same device (red and
infrared). The red laser was used, with a power of
100 mW, an applied energy of 3 J, and an
application time of 30 seconds per point, with five
points in the receiving area [13].

2.8 Control
Evaluations

and Post-Operative

The patients were assessed for a total period of
180 days, and clinical examinations were carried
out at 0, 90, and 180 days [14]. During all periods,
the patients received maintenance therapy, and
all the criteria of the initial periodontal
assessment were reassessed. After the 180-day
trial period, all patients were included in a
periodontal maintenance program.

2.9 Analysis Statistics

Statistical analysis was carried out using the

GraphPad Prism 8.0® program. All the clinical
data obtained was analyzed and evaluated
initially using the SHAPIRO-WILK test to check
for normal distribution, followed by the ANOVA
and TUKEY tests. The FRIEDMAN test was used
to analyze the pain parameter. A T-test was used
to compare the final means (p<0.05).

3. RESULTS

A total of 56 Cairo type | gingival recessions were
evaluated, 28 in the control group and 28 in the
laser group. There were 10 patients, 1 male and
9 females with ages ranging from 19 to 50 and a
mean of 41.14+10.81 years, all of whom received
the two proposed treatments (A-PRF and A-PRF
+ LLLT) in different hemiarcs. There were 30
gingival recessions on anterior teeth (53.57%)
and 28 gingival recessions on posterior teeth
(premolar teeth) (46.43%). In terms of arches, 23
of the gingival recessions were located in the
upper arch (41.08%) and 33 in the lower arch
(58.92%), and the same teeth were selected on
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the contralateral arch and test sites. The average
coverage in the A-PRF group was 55.21% and in
the A-PRF+LLLT group 52.72%.

In the statistical evaluation, the data showed a
significant intra-group improvement in the

aspects of bleeding on probing, clinical insertion
level, plaque index, the width of keratinized
tissue, height, width, and thickness of the
recession and sensitivity, although there was no
statistically significant difference when comparing
the Control and Laser groups.

Table 1. Comparative analysis of the periodontal parameters of the Control Group in the initial,
90-day, and final periods

PRE- SURGERY

90 DAYS AFTER 180 DAYS POST-

SURGERY SURGERY
MPD (MM) 2.75+0.52A 2.86+0.36A 2.78+0.20A
VPD (MM) 2.75+0.44A 2.93+0.26A 2.89+0.31A
DPD (MM) 2.71+0.53A 2.82+0.39A 2.68+0.48A
MEDIAPD (MM) 2.73+0.30A 2.86+0.16A 2.78+0.20A
PB (%) 4.90+0.48A 2.6+0.26B 2.1+0.21B
CIN (MM) 5.89+1.26A 4.61+1.17B 4.36+0.68B
Pl (%) 21.36+9.67A 7.85+2.67B 7.14+2.67B
KTW (MM) 2.73+0.36A 3.25+0.33B 2.95+0.34C
RH (MM) 3.17+1.33A 1.64+1.16B 1.42+0.63B
RW (MM) 3.07+0.53A 1.50+0.88B 1.43+0.42B
GT (MM) 1.08+0.19A 1.48+0.34B 1.35+0.26B
SENS 0.42+0.79A 0.00+0.00B 0.00+0.00B

MPD: Mesial Probing Depth; VPD: Buccal Probing Depth; DPD: Distal Probing Depth; MEDIAPD: Average
Probing Depth of the sites; PB: Probing Bleeding; CIN: Clinical Insertion Level; PI: Plaque Index; KTW:
Keratinized Tissue Width; RH: Recession Height; RW: Recession Width; GT: Gingival Thickness; Sens:

Sensitivity Index. Different letters mean that they are statistically different within each treatment group (p<0.05) )
over the evaluation periods

Table 2. Comparative analysis of the periodontal parameters of the Laser Group in the initial,
90-day, and final periods

PRE- SURGERY

90 DAYS AFTER

180 DAYS POST-

SURGERY SURGERY
MPD (MM) 2.93+0.47A 2.96+0.19A 2.96+0.19A
VPD (MM) 2.64+0.49A 2.89+0.31A 2.82+0.39A
DPD (MM) 2.79+0.50A 2.93+0.26A 2.93+0.26A
MEDIAPD (MM) 2.78+0.34A 2.92+0.16A 2.90+0.19A
PB (%) 2.10+0.21A 0.01+0.06B 0.10+0.15B
CIN (MM) 5.89+0.99A 4.75+1.35B 4.32+1.06B
Pl (%) 21.86+9.67A 8.57+2.53B 7.14+2.67B
KTW (MM) 2.96+0.45A 3.27+0.36B 3.20+0.28B
RH (MM) 3.32+1.12A 1.64+1.28B 1.57+0.95B
RW (MM) 2.92+0.53A 1.28+0.85B 0.92+0.76B
GT (MM) 1.07+0.17A 1.51+0.34B 1.48+0.28B
SENS 0.35+0.82A 0.07+0.37AB 0.00+0.00B

MPD: Mesial Probing Depth; VPD: Buccal Probing Depth; DPD: Distal Probing Depth; MEDIAPD: Average
Probing Depth of the sites; PB: Probing Bleeding; CIN: Clinical Insertion Level; PI: Plaque Index; KTW:
Keratinized Tissue Width; RH: Recession Height; RW: Recession Width; GT: Gingival Thickness; Sens:

Sensitivity Index. Different letters mean that they are statistically different within each treatment group (p<0.05)
over the evaluation periods
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Table 3. Comparative analysis of the variation (difference from 0 - 180 days) of the periodontal
parameter values of the Control Group and the Laser Group

CONTROL LASER
MPD (MM) -0.03+0.50A -0.03+0.50A
VPD (MM) -0.14+0.35A -0.17+0.54A
DPD (MM) 0.03+0.30A -0.14+0.52A
MEDIAPD(MM) -0.04+0.19A -0.11+0.51A
CIN (MM) 1.53+1.23A 1.57+0.99A
KTW (MM) -0.22+0.36A -0.23+0.40A
RH(MM) 1.68+1.19A 1.75+0.75A
RW (MM) 1.96+0.73A 2.00+0.94A
GT (MM) -0.25+0.31A -0.41+0.30A

MPD: Mesial Probing Depth; VPD: Buccal Probing Depth; DPD: Distal Probing Depth; MEDIAPD: Average
Probing Depth of the sites; CIN: Clinical Insertion Level; KTW: Keratinized Tissue Width; RH: Recession Height;
RW: Recession Width; GT: Gingival Thickness. Different letters mean that they are statistically different within
each treatment group (p<0.05) over the evaluation periods

4. DISCUSSION

The use of techniques to cover areas where
tissue has been lost in the oral cavity is a
possibility that has been complemented over the
years with the use of biomaterials. Gingival
recession is a prevalent condition in the
population and, for its coverage, the most
commonly used substitutes are of autogenous
origin, with subepithelial connective tissue
grafting as the gold standard. Currently, platelet
derivatives have been gaining prominence, such
as advanced platelet-rich fibrin (A-PRF). This
study sought to assess whether the combined
use of A-PRF membrane and LLLT would bring
better results for the treatment of Cairo type |
recessions since both treatments stimulate cell
proliferation, and angiogenesis and accelerate
healing [8].

A-PRF has been widely studied and is
increasingly used in clinical practice for root
coverage. It stands out because it is an
autologous fibrin gel, rich in platelets and
leukocytes, and because it interacts with growth
factors (GF), which are essential for the healing
process. The positive effects of A-PRF have been
attributed to its various growth factors (especially
PDGF, VEGF, and TGF), cytokines, glycoprotein
structures, and especially the dense network of
the fibrin matrix (100x larger than normal) which
increases and promotes angiogenesis and matrix
synthesis. A-PRF, when compared to L-PRF in
immunohistochemical analysis, showed a lower
density fibrin network, with cells spread more
evenly in the clot, with a greater quantity of
platelets and progenitor cells, as well as
promoting a slower and greater release of growth
factors, which can promote an improvement in
tissue regeneration [22,23].
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Tables 1 and 2 of this study show a statistically
significant improvement in the recession patterns
treated with A-PRF with or without LLLT and in
both periods evaluated. In this study, there were
recessions on anterior teeth and premolar teeth,
and there was no maxillary or mandibular molar
because the recession is site-specific in Biotype,
bone form, and vascularization. This
corroborates the results of other studies [6,24-
26], which compared A-PRF to the use of
connective tissue grafting, considered the gold
standard, and found similar results for both
groups, with the use of A-PRF implying less post-
operative discomfort for patients.

However, when analyzing the results shown in
Table 3, it can be seen that despite the
significant improvement in Cairo type |
recessions, the use of A-PRF associated with
LLLT did not show significantly superior results
when compared to the group using A-PRF alone.
These results coincide with those obtained by
Thalaimalai et al. [8], who compared both
treatments for the correction of intraosseous
defects.

Low-intensity laser has numerous applications in
all fields of science, making it an attractive
alternative for dentistry. Laser therapy is
considered non-invasive and has few. Side
effects, producing immediate responses, such as
pain reduction, and delayed responses, involving
collagen biosynthesis [27]. Even today, there is
not an abundance of literature pondering the
benefits of using LLLT in the recovery process
after periodontal plastic surgery. The success of
periodontal plastic surgery depends mainly on
patient-related issues, for example, oral hygiene,
traumatic toothbrushing related to the site,
interdental bone level, width and depth of
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recession, flap thickness, and postoperative
gingival margin. All these factors subsequently
affect the healing of the post-operative wound,
which depends on coagulation, revascularization,
and maintenance of the blood supply to the
surgical area. It is possible that the application of
LLLT may have some immediate post-operative
beneficial effects on these healing factors,
accelerating wound healing, increasing the
motility of human keratinocytes promoting early
epithelialization, increasing fibroblast proliferation
and matrix  synthesis, and improving
neovascularization [28].

There is a wide range of protocols for using LLLT
described and their intensities can bring different
results, since the response to the laser is dose-
dependent, requiring the correct dose and time of
application for the photo bio modulation stimulus
to occur. Cells have a minimum threshold, so it is
necessary to reach this threshold to start a
stimulus and the maximum threshold must not be
exceeded, because if an intensity greater than
the ideal is emitted, bioinhibition occurs by
suppressing the stimulus [13]. Studies show that
doses between 3-6 J/cm2 are more effective and
that doses above 10 J/cm2 are associated with
deleterious effects [29].

This study used a power of 100 mW, an applied
energy of 3 J, and an application time of 30
seconds per point, but Silva Freitas et al. [11]
showed that the energy density of 4J/cm2
associated with the red wavelength of 658nm
obtained better results for the healing of skin
wounds [11]. Sleem et al. [30] found no
statistically significant difference in bone density
or implant stability using A-PRF associated with
9J/cm2 and 830nm LLLT. However, Ozturan et
al. [28] carried out a randomized -controlled
clinical study using 588nm LLLT in the coronally
advanced flap technique, applying it to the test
sites before and immediately after surgery and for
5 minutes daily 7 days postoperatively. The
results showed that the test group had greater
complete root coverage compared to the control
group, and greater predictability after one year.
However, corroborating the findings of Almeida
et al. [31], who used 10J/cm2, the results of the
present study, within its limitations such as the
number of recessions evaluated, as well as the
follow-up time for healing, showed that gingival
recession coverage using A-PRF did not show
statistically significant superiority when used in

conjunction with low-intensity laser therapy.
Further studies are needed to establish a
photobiomodulation  protocol that favors
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improved root coverage when associated with
the use of A-PRF.

5. CONCLUSION

This study concludes that both the use of A-PRF
and A-PRF associated with LLLT brought
satisfactory results for covering Cario type |
recession, there was no significant superiority
between the two treatments, but LLLT group
clinically showed increased width of keratinized
tissue/buccal recession coverage.
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