Platelet-richfibrinassociatedwithlaserbiostimulationinthetreatment of multiple recessions: a

randomized, double-blind clinical study.

ABSTRACT

Introduction: Gingival recession can cause functional and aesthetic problems, and surgical
treatment isoftenindicated.Theuse ofadvancedplatelet-richfibrin(A-PRF)andlow-power
lasertherapy(LLLT) has shown considerable efficacy.Objective: This, study evaluatedthe
effectiveness of using A-PRF in combination with LLLT for root coverage in patients with
multiple recessions.Methodology:Thiswasasplit-mouth,parallel-group,randomized,double-
blindstudy. It was carried out in the dental clinics of the State University:of, Western Parana
(UNIOESTE), in Cascavel-PR, Brazil, between March/2022 and July/2024. 56 recessions were
divided into the Control Group: coronally positionedflapusingA-PRFmembranes and the LASER
Group: coronally positioned flap using A-PRF membranes associated
withLLLT.ThepatientsunderwentrootcoverageperiodontalsurgeryassociatedwithA-PRFandon

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 keratinized 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
coveringmultiplerecessions,althoughtherewasnosignificantsuperioritybetweenthetwotreatments.

Keywords:PlateletRichFibrin,Low-IntensityLightTherapy,GingivalRetraction,OralSurgery,PRF,
LLLT.



INTRODUCTION

Thegingivaismadeupofconnectivetissueandasuperficialepitheliallayer.ltcanbedifferentiate
dinto three parts:freegingiva, insertedgingiva, and interdentalgingiva.In varioussituations,the
free gingiva can move in an apical direction, which is defined as gingival recession[1,2].

Gingival recession is often found in people with an excellent standard of oral hygiene,
and the main causal factor is trauma, related to vigorous tooth brushing[2], as well as other
factors such as alveolar bone dehiscence, high muscle insertion, and frenulum. Stillit can
also be involved with poor hygiene such
asplagueandcalculusandperiodontaldisease.Otherfactorsthatcanleadtorecessionareiatragenic
factors such as excessive restorations, and periodontal and orthodontic treatment[1].

In2011,aclassificationofgingivalrecessionbasedoninterproximallevelsofinsertionwasdescrib
ed[2]:Typelrecession(RT1):recessionofthevestibulartissuewithoutlossofinterproximalinsertion;
Type2recession(RT2):recessionofthebuccaltissueassociatedwithinterproximal attachment
loss less than or equal to buccal attachment
loss; Type3recession(RT3):buccaltissuerecessionassociatedwith interproximalattachmentloss
greater than buccal attachment loss.

Gingivalrecessioncancausenegativeeffects,bothfunctionally,suchasincreasedsusceptibilit
ytoroot
cariesanddentinhypersensitivity,andaesthetically,andmostofthetimesurgicaltreatmentisindicat
ed
tocovertheexposedroot.Manytreatmentshavebeendescribedintheliteratureandalthoughthegold
standardisstilltheuseofautologousconnectivetissue,theuseofadvancedplatelet-richfibrin(A-
PRF) has been shown to be just as effective, with the advantage of not needing a donor
area, favoring the postoperative period forthe patient[1,3].The use of A-PRF, first
implemented by Choukroun et al. in 2011, has become increasingly popular among dental
surgeons, because it is a cluster of platelets, growth.factors, leukocytes, and other forms of
circulating cells embedded ina fibrin matrix, elements that aid healing, in addition to its
proliferative
effectonvarioustypesofcells[4]. Thesecharacteristicsmakeitahealingbiomaterialanditistherefore
used to enhance soft tissue healing ‘in periodontal surgery, implants, and also for
intraosseous repairs and bone‘regeneration[5,6,7].

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 densefibrinnetworkthatslowlyreleasesgrowthfactors,
whichoptimizeshealing properties[5,7,8]. Itis asignificantly simple, low-costprocedurethatis
easy touseandautologous innature,whichfavors 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 "jof stimulated emission of radiation, which means light
amplificationbystimulatedemissionofradiation,which,asthenameimplies,isaformofradiationfoun
d/in the light spectrum ranging from infrared to ultraviolet, passing through the visible
spectrum[9,10].

Low-intensitylasersareconsideredphotobiomodulatorsandthey
areusedfortissuerepairastheycan  stimulate  angiogenesis, regeneration, and cell
growth.Inadditiontoitsanti-
inflammatoryandanalgesiceffect,promotinggreaterpatientcomfortandoptimizing
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
whenusedindividually[8,13].Forthisreason,thisstudyaimstoassesswhetherthecombinationofbot
h therapies is more effective in covering Cairo type | gingival recession than when A-PRF
alone is used.



METHODOLOGY

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

Tocalculate thesamplesize,the number of patients was based onthepairedT-
test,withatestpower
of80%andanalphalevelof0.05.Thesedatawerealsobasedonpreviousstudies[14,15]. Thesample
sizewas21lrecessions.Aftertheinitialclinicalperiodontalexaminationandpreparationofthepatient
s, each received split-mouth treatment according to the proposed treatments.

For this study, 10 patients wereselected (1 man and 9women) who had multiple bilateral
Cairotypel gingival recession in at least one arch, with recessions varying between 2 and 5
millimeters in height
andbetween2and4millimetersinwidth,andwererandomizedbydrawinglots,inwhichenlythelaser
operator knewwhich hemiarchwouldreceive whichtreatment,beingrandomly allocated
totheControl Group (CG) and the Laser Group (LG), as shown in the flowchart (Fig 1).
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Criteriaforinclusion

Patientsagedbetween19and50
yearsofbothsexeswithbilateralmultiplerecessionsinatleasttwoarchesand
healthyteeth,withallsitesshowingaprobingdepthoflessthanorequalto3mm,withableedingindex
of less than or equal to 5%, without gingival inflammation and free of caries.

Criteriaforexclusion

Patientswithapositivehistoryofantibiotictherapyinthelastsixmonthsandofanti-
inflammatorydrugs, whethersteroidalornon-
steroidal,inthethreemonthspriortothestudy;apositivehistoryofpregnancy
duringthestudyperiod;apositivehistoryofsmokingorpermanentcessationofthehabit  withinfive(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 and previous surgery at the site. Each patient's medical history was obtained
through anamnesis and all participants underwent a clinical examination.



Periodontalpreparationofindividuals

Allpatientsreceivedbasicperiodontaltreatmentandoralhygieneinstruction.Periodontaltreatm
entwas 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.

Clinical PeriodontalAssessment
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:Probingdepthandbleedingonprobing;Clinicalinsertionlevel;O’'LearyPlate
Index[16];Widthofthekeratinizedtissue; Heightandwidthofthe

recession; Thicknessofkeratinizedgingivaltissueat3points(mesial,central,anddistal);

Patientswereassessedforthedegreeofdentinsensitivityintheregionofrecessionusingthemod
ifiedU.S. Public Health Service Index consists of three scores: 0 {Alpha) - no sensitivity; 2
(Bravo) - little sensitivity; 3 (Charlie) - high sensitivity[17,18].

Surgicalprocedures

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].

Theprotocol for obtainingA-PRFwasdividedintothreestages[4]:Stage 1:Venipuncture and
blood collection: Before the surgical: procedure for root coverage began,
around50mLofbloodwasvenipuncture (dependingonthelengthoftherecipientbed). Thepuncture
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 thesteps:Screw theneedle intothe adapter (cannon).
Adjustingthetourniquetandchoosing the vein; antisepsis of the collection site with absorbent
cotton moistened in 70% alcohol or alcohol. Performthepuncture(approximately 50mLto80
mL). Insert thetube intothe holder,pressingitas far
asitwillgo;releasethetourniquetassoonasthebloodstarts  toflowinthetube;instructthepatientto
press the punctured part with absorbent cotton, keeping the arm extended without bending it.

Stage2:Cellseparation(centrifugation): Thebloodwasimmediatelytakentothecentrifuge(Cen
trifuge LC-04P-
L),in10mLportions.Thefibrinmembraneswereobtainedbycentrifugationat1300rpmforl4
minutes. At:the iend of the. centrifugation, the tubes were collected and the fibrin was not
removed-immediately. They were left for 30 minutes or more before being used on the
surgical bed.

Stage3:PreparingtheA-PRF membranes:Using the kitfor makingstainless steel A-PRF
membranes (Intra-
Luck®),theeentrifugedintermediateportion,thefibrinclot,wasseparatedfromtheredcellportion
andtheplatelet-poorplasmaandplacedinthestainlesssteelbox,andthecompressivelidwasapplied
withouttighteningit. Theweightitself(130g)isenoughtocompresstheclotandobtainthemembranes
ywithout damaging the cellular structures present in the fibrin mesh.

PreparationofthereceptorbedandinsertionoftheA-PRFmembranes[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),
mesialanddistaltotheteethinvolved,andobliquerelaxingincisions,withtheepitheliumofthepapillae
removed. A partial-thickness flap was made over the mucogingival line so that a tension-free
flap was obtained.TheA-PRFmembranes(3 membranes at each recession
site)werepositionedovertherecession, immediately coronary to the CEJ, and sutured



proximally with resorbable polyglycolic acid thread (BIOLINE, Anapolis, Goias, Brazil). The
flap was then repositioned and sutured over the graft with nylon 6.0 thread (SHALON Sao
Luis M. Belos, Goias, Brazil).




Laserapplicationprotocol

Each patient underwent surgery in at least two hemiarcs, one of which was subjected to
the photobiomodulationprotocolandtheothertoaplaceboapplication,tosimulatetheapplication of
the laser at the site. The laser was applied by a second operator so that the study could be
characterized as double-blind. There were 5 sessions: immediately after surgery, 2, 4, 6, and
8 days
afterthesurgicalprocedure,makingitpossibletocomparethesurgicalresponsewithoutinertsystemi
C repair bias in each patient[21].The laser used for the study was the portable Laser, Duo
Optics (MMO, Sé&o Carlos, Sdo Paulo, Brazil) which contains two wavelengths in. the
samedevice(redandinfrared).Theredlaserwasused,withapowerof100mwW,anappliedenergyof. 3
J, and an application time of 30 seconds per point, with five points in the receiving area[13].

Controlandpost-operativeevaluations:

Thepatientswereassessedforatotalperiodof180days,andclinicalexaminationswerecarriedo
utat
0,90,and180days[14].Duringallperiods,thepatientsreceivedmaintenancetherapy,andallthecrite
ria of the initial periodontal assessment were reassessed. After-the 180-day trial period, all
patients were included in a periodontal maintenance program.

AnalysisStatistics:

StatisticaIanalysiswascarriedoutusingtheGraphPadPrism8.0®program.AIIthecIinicaIdatao
btained was analyzed and evaluated initially using the, SHAPIRO-WILK test to check for
normal distribution,
followedbythe ANOVAandTUKEYtests. TheFRIEDMANtestwasusedtoanalyzethepainparamete
r. A T-test was used to compare the final means. A 5% significance level was used for all
analyses.

RESULTS

Atotalof56Cairotypelgingivalrecessionswereevaluated,28inthecontrolgroupand28inthela
ser 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 (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%). 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
thicknessoftherecessionandsensitivity,althoughtherewasnostatisticallysignificantdifferencewh
en comparing the Control and Laser groups.



Tablel: Comparativeanalysis ofthe periodontalparameters of the ControlGroupin the initial,90-day,

and final periods

PRE- 90 DAYS 180 DAYS POST-
SURGERY AFTER 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 2.620.26B 2.1#0.21B
CIN(MM) 5.89+1.26A 4.61+1.17B 4.36+0.68B
PI(%) 21.3619.67A 7.85+2.67B 7.14+2.67B
KTW(MM) 2.73+0.36A 3.25+0.33B 2.9540.34C
RH (MM) 3.17+1.33A 1.64+1.16B 1.42+0.63B
RW(MM) 3.0740.53A 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:Sensitivitylndex.Differentletters meanthattheyarestatisticallydifferentwithineach
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- 90 DAYS 180 DAYS POST-
SURGERY AFTER 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
PI(%) 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) 1.0740.17A 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:Sensitivitylndex.Differentletters meanthattheyarestatisticallydifferentwithineach
treatment group (p<0.05) over the evaluation periods.



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) 1.9620.73A 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.
Differentlettersmeanthattheyarestatistically differentwithineach treatment group (p<0.05) over the
evaluation periods.

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
conditioninthepopulationand,foritscoverage,themostcommonlyusedsubstitutesareofautogeno
us 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
treatmentofCairotypelrecessionssincebothtreatmentsstimulatecellproliferation,and
angiogenesisand accelerate healing[8].

A-PRF has beenwidely studied and is increasingly usedin clinical practice for root
coverage. It stands outbecause itis anautologous fibrin gel,rich inplatelets and leukocytes,and
becauseit interacts with
growthfactors(GF),whichareessentialforthehealingprocess.ThepositiveeffectsofA-
PRFhavebeen 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
immunohistochemicalanalysis,showedalowerdensityfibrinnetwork, withcellsspreadmoreevenlyi
n 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].

Tablesland2ofthisstudyshowastatisticallysignificantimprovementintherecessionpatternstr
eated with A-PRF with or without LLLT and in both periods evaluated. This corroborates the
results of other studies[6,24,25,26],whichcomparedA-
PRFtotheuseofconnectivetissuegrafting,consideredthegold standard, andfoundsimilar results
for bothgroups,withthe use of A-PRF implyingless 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 withthoseobtainedby
Thalaimalaietal.(2020)[8],whocomparedbothtreatments for thecorrectionof intraosseous



defects.

Low-
intensitylaserhasnumerousapplicationsinallfieldsofscience,makingitanattractivealternative for
dentistry. Laser therapy is considered non-invasive and has

few.Sideeffects,producingimmediateresponses,suchaspainreduction,anddelayedresponses,in
volving collagen biosynthesis[27].Even today, there is not abundance literature pondering the
benefits of using LLLT in the recovery process
afterperiodontalplasticsurgery.Thesuccessofperiodontalplasticsurgerydependsmainlyonpatien
t-related issues, for example oral hygiene, traumatic toothbrushing related to the. site,
interdental bone level, width and depth of recession, flap thickness, and postoperative
gingival margin. All these factors subsequently affect the healing of the post-pperative
wound, which depends on coagulation, revascularization, and
maintenanceofthebloodsupplytothesurgicalarea.ltispossiblethattheapplicationofLLL Tmayhave
someimmediatepost-
operativebeneficialeffectsonthesehealingfactors,acceleratingwoundhealing,
increasingthemotilityofhumankeratinocytespromotingearlyepithelialization,increasingfibroblast
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 photobiomodulation'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 thestimulus[13].Studies showthatdoses between
3-6 J/cm2aremoreeffective andthatdoses above 10 J/cm2 are associated with deleterious
effects[29].

Thisstudyusedapowerof100mW,anappliedenergyof3d;andanapplicationtimeof30secondsp
er point, but Silva Freitas et al. (2021)[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.(2019)[30] found no statistically significant difference in bone density
or implant stability using A-PRF _associated with 9J/cm2 and 830nm
LLLT.However,Ozturanetal.(2011)[28]carriedoutarandomizedcontrolledclinicalstudyusing588
nMmLLLT
inthecoronallyadvancedflaptechnique,applyingittothetestsitesbeforeandimmediatelyaftersurge
ry 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 predictabilityafter
one year. However, corroborating the findings of Almeida et al. (2009)[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
phetobiomodulation protocol that favors improved root coverage when associated with the
use of A-PRF.

CONCLUSION
ThisstudyconcludesthatboththeuseofA-PRF andA-PRFassociatedwithLLLT
broughtsatisfactory
resultsforcoveringCariotypelrecession,buttherewasnosignificantsuperioritybetweenthe two
treatments.
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