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Abstract

The mucogingival surgical modality SCTG + CAF (subepithelial connective tissue graft (SCTG) + coronally advanced flap (CAF)) in the treatment of Miller Class | and Il
gingival recessions is considered the “gold standard” technique for predictable and complete root coverage of gingival defects, with long-term clinical stability of the achieved
results. The aim of this study is to evaluate the clinical efficacy of the CAF + PRF combined technique in the treatment of localized single Miller Class | and Il gingival reces-
sions in 10 patients, by comparing periodontal clinical parameters measured preoperatively and one month postoperatively, versus results obtained with the CAF + CTG
(SCTG) modality in another 10 patients with the same type of recession, over the same time period. Material and method: Ten patients were admitted to the Clinic “St.
Panteleimon” — Skopje, Department of Oral Surgery, for surgical treatment of localized single Miller Class | and Il gingival recessions. Half of the patients were treated with
the CAF + PRF technique, while the other half were treated with the CAF + CTG (SCTG) modality. One day preoperatively, periodontal clinical parameters were measured,
including vertical gingival recession (RD/VGR), probing pocket depth (PPD/PD), clinical attachment level (CAL), keratinized gingival width (KTW/KMW), and gingival thick-
ness (GT), all measured in millimeters, as well as gingival biotype in all 10 patients. Following mucogingival surgical procedures (CAF + PRF in five patients and CAF +
CTG/SCTG in five patients), the same periodontal clinical parameters were recorded one month postoperatively in all patients. These values were then compared with the
preoperative measurements both between the groups and within each group over time. Results: An insignificant reduction in PPD and CAL, as well as a slight, clinically
minor increase in KTW, was observed when comparing measurements taken one day preoperatively and one month postoperatively between the two groups. Similarly, no
statistically significant changes in these parameters were observed within the same group over the same time periods. A statistically significant increase in the RD/VR
parameter (Z = 1.984; p = 0.0472) was observed in the SCTG + CAF group one month postoperatively compared with the PRF + CAF group, while other comparisons of
this parameter between and within groups were not statistically significant. Regarding the GT parameter, a statistically significant change (Z = 2.507; p = 0.0122) was
observed in the PRF + CAF group when comparing baseline and one-month postoperative values within the same group. However, no statistically significant differences
in GT were observed between the two groups at either time point. Changes in gingival biotype from thin to thick were observed only in the PRF + CAF group one month
postoperatively in 2 patients (40%). Conclusion: Therefore, PRF as a second generation of autologous concentrate is not only an adjuvant and/or replacement of the
SCTG- "gold standard" in the treatment of Miller | and II, but is also a superior alternative in the surgical treatment of this type of superficial mucogingival defects.
Keywords: PRF, platelet concentrates, CAF, Miller | and Il, gingival recessions, mucogingival surgery.
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AncTpakT

MykoruHrveanHuoT xvpyplukv moganuteT SCTG + CAF (cybenutenvjaneH cepaHo-TkveeH rpadt (SCTG) + kopoHapHo noauuymonmpat nan (CAF)) Bo TpeTMaHoT Ha
Miller Class | v Il ruHmMBanHmM peLecun ce cMeTa 3a ,3naTeH CTaHAapA’, OfHOCHO TEXHWKA 33 NMPeABWATMBO W 33 KOMMNETHO KOPEHCKO MOKPUBAH-E Ha TMHTVBANHIUTE
AetekTn, CO JOMropoYHa KMHMYKA CTabUnmHOCT Ha mocTurHatuTe pesyntatu. LlenTa Ha 0BOj Tpyn € eBanyauuja W komnapauuja Ha KnuHWykata equkacHocT Ha
KombuHupaHata TexHuka CAF + PRF Bo oHoc Ha TexHukata SCTG + CAF, Bo TpeTMaHoT Ha nokanuavpanu noeguHesHn Miller Class | v Il uHmBanHm pelecun, npeky
cnopesba Ha BpeaHOCTUTE Ha NapofoHTaNHUTE KIMHWYKIA NapameTpi MepeHm npeaonepaTvieHo v 1 Mecely noctonepatueHo. Matepujan u meToa: Bo oBaa koxopTHa
cTyAvja ce Bknyyeru 10 ucnutanuuy of ABaTta nona, nofenexn Bo 2 rpyny. Mpeata, KoHTpoNHa rpyna of 5 ucnutaHuuy belle TpeTUpaHa co XMpYPLUKVOT MOAANUTET
SCTG + CAF, nonexa kaj BTopara, TeCT/ekcepuMeHTanHa rpyna og 5 ucnutaxuuy bele usseneH PRF + CAF onepatusHvoT moayc npu Tpetman Ha Miller Class | u I
peuecum. CTyanjata e n3segeHa Ha KnuHukata 3a opanHa xupypruja npu J3Y-YCKL “Cs. ManTenejmon” — Ckonje. MpegonepatvieHo 6ea 3BpLUEHN Mepetba Ha CrenHBE
NapofOHTaNHY KIMHUYKW NapameTpy: BepTuKanka AUMeHavja Ha rvHmvBanHa pelecvja (RD/VGR), anabounHa Ha napopoHTaneH eb (PPD/PD), knuHu4Ko HUBO Ha
npunoea rvHrvea (CAL), WwipnHa Ha kepatvHuanpana runmea (KTW/KMW) n gebenvHa Ha rvuruea (GT), cute MepeHn Bo mm, Kako v onpesienyBatbe Ha MMHI1BanHuoT
Brotun. Kako xvpyplukv npuctan Gewe npumeHet Tepanuckuot moganutet CAF (coronally advanced flap) 3a TpetMaH Ha ruHrvBanHvoT fedpext. EpeH mecel
1ocTonepaTMBHO MOBTOPHO 6ea M3MEpeHU UCTUTE KMMHWYKM MapofOHTanHM napameTpu, W HUBHUTE BPEAHOCTW Gea cnopeaeHu €O NMpedonepaTvBHUTE Mepetba.
Pesyntatu: [pn mepetbaTa M3BeaeHM efeH eH NpenonepaT BHO U eAeH MeceL) nocTonepaTueHo bea 3abenexaHn HecurHudukaHTHa peayKuyja Ha BpegHoCTUTe Ha
PPD 1 CAL, kako v HeaHauajHa npoMeHa Ha BpeHocTuTe Ha KTW, kako nomery eTe rpynu, Taka 1 Mpy MHTparpynHa cnopegba Bo UCTUTE BpeMEHCkM nHTepean. EneH
MeceL 1o uHTepeeHupjaTa, rpynata SCTG + CAF umalue cTaTmcTinikyv curHidMkaHTHO noeucoka BpeaHocT Ha RD/VR (Z = 1,984; p = 0,0472) cnopeneHo co rpynata PRF
+ CAF, foneka apyrvTe pesyntatt AobueHn of 0BOj napameTap, KOMnapupaHu MHTpa- W UHTEprpynHo, Bea cratucTikv HecurHucmkanTHm. LLiTo ce opHecysa go
napametapot GT, cTaTucTvyKki 3HadajHa npoMeHa Ha BpepHocTa (Z = 2,507; p = 0,0122) beLue 3abenexaHa kaj nauveHTuTe TpeTupa co mopanutetot PRF + CAF, npu
VHTparpynHa cnopefba nomery efieH AeH NpesonepaTvBHO U eAeH MECEL, MOCTONEPaTUBHO, LUTO YkaXyBa Ha 3HayajHo 3ronemyBatbe Ha AebenuHata Ha rMHruBara kaj
PRF-onepatusHoT mogyc. lpy KomnapaLyjaTa nomery ABeTe rpynin BO UCTUTE BPEMEHCKW MHTEPBan, He 6ea NpoHajAeHN CTAaTUCTUYKN CUTHUGIMKAHTHI NPOMEHM Ha
BpeaHocTuTe Ha GT-napameTapoT. MpoMeHa Ha rMHMMBanHUoT GvoTvn o TeHok Bo Aeben belue 3abenexaHa camo Bo rpynata PRF + CAF, egeH Mecel, noctonepatueHo,
kaj 2 nauvenTn (40%). 3akny4ok: PRF, kako BTOpa reHepaLyja Ha aBTONOrHM TPOMOOLMTHY KOHLIEHTPATH, He Camo LUTO NPeTCTaByBa ajjyBaHT Wunu anTepHaTuea Ha
SCTG - ,3natHuoT cTaHaapa” Bo TpetmaHoT Ha MillerClass| u Il pewiecuu, Tyky npeTcTaByBa 1 NOTEHLMjaNHO CynepyopHa anTepHaTBa BO XVPYPLLKMOT TPETMaH Ha 0BOj
TUN NAUTKU MyKOrHIVBanHW Aedekty. Knyyxu 36opoeu: PRF, TpombouutHy koHueHTpat, CAF, MillerClassl u Il ruHrvBantm peLgecim, MyKorvHIvBanHa xvpypruja.

root surfaces', the establishment of homeostasis of the
mucogingival complex, regeneration of the lost attach-
ment, including the formation of new cementum through
the insertion of connective tissue fibers, and regeneration

Introduction

Approximately 90% of the world population up to 60
years of age hasat least one tooth with recession up to

Imm. The distribution of recessions greater than 3mm is
about 40% of the entire population'.Gingival recession is
defined as theapical dislocation of the marginal gingiva
towards the cemento-enamel junction-CEJ** associated
with subsequent exposure of the root surfaces, root caries,
hypersensitivity, plaque accumulation, and aesthetic com-
promise’. The etiology is complex; it includes traumatic
occlusion, deficient or improper oral hygiene (e.g., grough
tooth brushing), older prosthetic constructions or dental
fillings (with inadequate marginal closure), as well as a
high-inserted upper or lower labial frenulum, or a shallow
vestibule, caused by muscle attachments andstrong muscle
traction’. Malocclusions and malpositioned teeth, as ortho-
dontic anomalies, and the peiod following treatment with
fixed appliances, are conditions that presentanatomical
challenge to the mucogingival complex as part of the peri-
odontal apparatus, and these, combined with the thin bio-
type of the gingiva, are also etiological causes contributing
to gingival recession®. The most common clinical manifes-
tation of recession is the loss of vestibular/palatal "attach-
ment loss"™**.The principles of modern aesthetic mucogin-
gival surgery using autologous grafts (SCTG or PRF) are
based on complete and predictable coverage of exposed

of the alveolar bone". The most widely used and most
commonly used surgical technique is the coronally
advanced flap (CAF). The CAF is a simple “pedicle” flap
that provides excellent root coverage in the treatment of
Miller Class I and Class II gingival recessions' ' '. The
current “gold standard” or technique of choice is the use
of CAF and SCTG, with a predictability of root coverage
of 73-96% and graft stability for up to 20 years'>'*'"*. The
reported percentage of predictable root coverage achieved
with CAF and PRF ranges from 75 to 91%".

In modern regenerative mucogingival surgery, the
focus on the application of the second generation of autol-
ogous platelet concentrates is increasingly being empha-
sized. These autologous blood derivatives are divided into
fourcategories/classes (according to the content of leuko-
cytes and fibrin): P-PRP (Pure Platelet Rich Plasma); L-
PRP (Leukocyte Platelet Pure Plasma), P-PRF(Pure
Platelet-Rich Fibrin) and L-PRF (Leukocyte Platelet-Rich
Fibrin)®. On the other hand, these fourclasses are divided
into threegenerations of platelet concentrates”.

PRF(platelet-rich fibrin; thrombocyte-enriched fibrin)
represents the second generation of autologous platelet
concentrates (APCs) embeddedinto a fibrin matrix. The
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founder of the second generation ATCs, PRF, is Dr.
Choukroun, who introcused it in 2001, and for the first time
they were described by Dohan et al.>. In addition to the
conventional Choukroun protocol, modifications have been
developed overthe last two decades, conditioned by the
aforementioned protocol variations. These new modalities
are as follows:

A-PRF (Choukroun, 2004) - the protocol is character-
ized by a lower centrifugation speed and a longer centrifu-
gation time (1300rpm/8min) in sterile, ordinary glass-coat-
ed vacuum collectiontubes (A-PRF).

I-PRF (Choukroun, 2004) (injectible platelet-rich fib-
rin) is prepared by centrifugation at 700 rpm for 3min-plas-
tic tubes without any coating™*.

Microscopically, PRF consists of a three-dimensional
(3D) fibrin network compoesed of thin, elastic, mature, and
densely polymerized fibrin fibers, in which a multitude of
cells, predominantly platelets, as well as concentrates of
growth factors and cytokines are trapped. The physiologi-
cal (natural) polymerization of PRF allows for enhanced
trapping of circulating cytokines, which are released only
when the 3D fibrin matrix is remodeled, due to the slow,
prolonged, and controlled release of growth factors for a
period of up to 28 days®. This 3D fibrin network, in addi-
tion to stimulating the activity of the trapped regulatory
cytokines, also enables the adhesion of new blood vessels.
Therefore, PRF can be considered as an ideal biomaterial
for tissue engineering: it contains a network that behaves
like a three-dimensional matrix, viable cells for tissue pop-
ulation as well as molecules that stimulate repair®. In addi-
tion to the fact that platelet-rich fibrin concentrate (PRF)
contains platelets, leukocytes, and circulating stem cells, it
is also a reservoir of a large number of slow-releasing
growth factors (released over 7, 10, 21 to 28 days),
cytokines, and matrix glycoproteins (thrombospondin-1)
that influence the regeneration process of soft and hard tis-
sues, stimulating neoangiogenesis and fibroblast/osteoblast
migration.

Material and Methods

This prospective cohort study was performed at the
Clinic of Oral Surgery and Implantology, University
Surgical Clinic "St. Panteleimon", Skopje, the Laboratory
of the Faculty of Dentistry, Ss. Cyril and Methodius
University in Skopje (UKIM), as well as the Institute of
Pathological Anatomy, Faculty of Medicine, Skopje.

Material

This study included 20 subjects (10 men and 10 women)
indicated for mucogingival surgical correction of isolated
gingival recession: 10 subjects in the test group (CAF+PRF)
and 10 subjects in the control group (CAF+SCTG).

Group I: CAF + second-generation platelet-rich fib-
rin (A-PRF and I-PRF) (Choukroun et al.,
2004)

Group II: CAF + subepithelial connective tissue graft
(SCTG)

The inclusion criteria for the study group were: age
18-60 years, absence of acute diseases, systemically
healthy patients (ASA I and II, American Society of
Anesthesiologists), patients with localized, single, unilater-
al or bilateral Miller Class I and Class II gingival recessions
on any teeth in both jaws, patients with an identifiable
cemento-enamel junction, and subjects who understood the
nature of the intervention and were able to attend subse-
quent follow-up examinations.

The general (systemic) exclusion criteria for members
of the study group were as follows: patients receiving anti-
coagulant therapy, smokers, individuals with substance use
disorders, patients with coagulopathies, cardiovascular dis-
eases, hepatic disorders, malignancies, those undergoing
chemotherapy, immunodeficiency conditions, and pregnant
or lactating women.

The local exclusion criteria were as follows: patients
with bad habits and unsatisfactory oral hygiene, mobile
teeth, non-vital teeth, local signs of infection (bleeding,
redness, pain, swelling), presence of restorative materials
in the area to be treated, gingival thickness (GT) < 0.8 mm,
keratinized gingival width (KTW) <2 mm, and insufficient
palatal tissue thickness < 2.5 mm (for participants in the
control group).

All patients signed an Informed Consent Form and
completed a questionnaire, in accordance with the
Declaration of Helsinki (1998/2008, revised). Preoperative
preparation (initial therapy) included mechanical deconta-
mination/debridement, scaling and root planing, elimina-
tion of premature contacts (traumatic occlusion) and other
bad habits etiologically associated with recession. The
teeth were cleaned with an abrasive paste and then pol-
ished. Patients were instructed on proper oral hygiene
maintenance.

Before the surgical intervention, patients rinsed their
mouths with 10 mL of 0.05% cetylpyridinium chloride.
The antibiotic protocol included the administration of
metronidazole 400 mg tablets (1 tablet three times daily),
initiated 3 days before the intervention and continued for an
additional 7 days. Instructions were given regarding post-
operative oral hygiene, including a liquid and soft diet dur-
ing the first week and rinsing with 0.05% cetylpyridinium
chloride (3 times daily for 1 minute) for 14 days. The teeth
in the surgical field were cleaned with cotton pellets, gen-
tly removing soft dental plaque while avoiding brushing
until the sutures were removed after 3 weeks. Brushing
with an ultra-soft toothbrush was recommended after the
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first month. Non-steroidal anti-inflammatory drugs
(NSAIDs) were prescribed for pain control, as well as vita-
min C (1000 mg/day) and vitamin D3 (1000 IU/day, once
daily) for 4-6 months.

Method

Surgical protocol:

The design of the CAF (coronally advanced flap) con-
sists of sulcular incisions that merge with horizontal inci-
sions in the area of the adjacent interdental papillae. The
mesial and distal horizontal incisions start from the bases of
the anatomical papillae of the adjacent teeth up to the CEJ
of the tooth with recession, and their positioning from the
tip of the papillae to the marginal gingiva of the affected
tooth is equal to the sum of RD + 1 mm, without violating
the integrity of the marginal edge of the adjacent teeth
(method of de Sanctis & Zucchelli”’#). These horizontal
incisions are connected with two oblique vertical incisions
that start at the corners of the adjacent teeth and continue
slightly divergently towards the alveolar mucosa of the
vestibular fornix, crossing the mucogingival junction,
resulting in a coronal-apical trapezoidal partial-thickness
flap (Figures 1 and 2).

Figure 1

Figure 2

Figure 3

Figure 4

The exposed root surface is mechanically debrided
using Gracey curettes, and then refined with a diamond bur.
The root surface is conditioned with 24% EDTA for 2 min-
utes, and subsequently treated with a concentrated solution
of doxycycline for 2 minutes (Figures 3 and 4).

The SCTG autograft is harvested after application of
anesthesia (3% mepivacaine [Scandonest]) from the palatal
side of the patient using a No. 15 scalpel blade. SCTG can
be harvested with 1, 2, or 3 incisions or as a FGG with 4
incisions, which must then be de-epithelialized (Figures

Figure 5

MakenoHcku ctomaTonowku nperned. ISSN 2545-4757, 2026; 49 (1-2): 72-84 75



Figure 6

Figure 7

5,6,7). “W”-sutures are placed at the donor site using a
locking technique (Figure 8). The autograft is fixed with
absorbable Vicryl 5-0 sutures using a horizontal mattress
suture technique for the adjacent soft tissue in the apical
direction, and vertical mattress sutures for the de-epithe-
lialized surgical papillae.

The surgical manipulation of the A-PRF membrane
involves several stages. By venipuncture, 20 mL of venous
blood is collected from the antecubital vein using a
Vacutainer system into two sterile, glass-coated vacuum

Figure 8

Figure 9

Figure 10

tubes (A-PRF), without anticoagulants or citrate. The entire
manipulation should be rapid, and immediately after blood
collection, the tubes are centrifuged according to the proto-
col of Dr. Choukroun from 2004, which is characterized by
a lower centrifugation speed but a longer centrifugation
time (1300 rpm for 8 minutes), in a specially designed cen-
trifuge (BIOBASE LC-H4K, Biobase, Jinan, Shandong,
China). After centrifugation, the tubes are placed on a lab-
oratory rack and then left to stand for 5 minutes, covered
with sterile gauze. With anatomical tweezers, the two fib-
rin clots are removed from the tubes and then placed in the
PRF box for membrane preparation. The membranes can
be placed coronally up to 1 mm coronal to the CEJ and, due
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Figure 11

Figure 12

Figure 13

Figure 14

Figure 15

to their adhesive properties, they are not sutured but gently
adapted under the mesiodistal borders of the recipient site
(Figure 12).

The repositioning and suturing of the flap over both
autologous graft variants is identical. The flap is positioned
coronally and its marginal edge should end at the enamel,
i.e. approximately 1 mm coronal to the cementoenamel
junction (CEJ). The flap is sutured with non-absorbable
polypropylene (5-0) suture using a horizontal sling suture
technique as well as individual interrupted sutures for the
adjacent soft tissue and previously de-epithelialized inter-
dental papillae (Figure 13). Gentle pressure is applied for 3
minutes to minimize the thickness of the blood clot.

Injectable platelet-rich fibrin (I-PRF) is obtained by
centrifuging 20 mL of venous blood according to the pro-
tocol of Dr. Choukroun (2004) at 700 rpm for 3 minutes in
specially designed plastic tubes without any coating (I-PRF
tubes). After centrifugation of both I-PRF tubes, a light yel-
low supernatant is observed in the upper part, which is
aspirated and used as an injectable form of platelet concen-
trate. The remaining I-PRF is gently used to rinse the entire
surgical area (flap and sutures) (Figure 14). After the inter-
vention, an extraoral compression bandage is placed, to
reduce postoperative edema (Figure 15).

Figure 12
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Clinical periodontal parameters were recorded 1 day
before the intervention and 1 month postoperatively. The
following parameters were measured:

» recession depth (GR/GD/VGR - distance from the
cementoenamel junction (CEJ) to the marginal gin-
giva)

 periodontal pocket depth (PPD/PD — distance from
the marginal gingiva to the base of the periodontal
pocket)

* clinical attachment level (CAL = GR + PPD; dis-
tance from the CEJ to the base of the periodontal
pocket)

» keratinized gingival width (KTW/KMW/WKG -
distance from the marginal gingiva to the mucogin-
gival junction (MQJ), according to Lang & Loe)

+ gingival biotype (thin < 1.5 mm; thick > 2.5 mm)
according to Ochsenbein & Ross

 gingival thickness (GT — distance from the gingival
surface to the underlying bone surface, measured in
millimeters)

GR, CAL, KTW, and PPD measurements were per-
formed using a Williams graduated periodontal probe (Hu-
Friedy, Chicago, IL, USA) with a rounded tip. GT meas-
urements were performed on the mid-buccal surface of the
affected tooth by transgingival probing (TGP) (Vandana &
Savitha) using a #15 endodontic reamer with a rubber stop.

After application of surface anesthesia, in the middle of
the attached gingiva, at the midpoint of the distance
between the mucogingival junction and the base of the
interdental papilla, the reamer was inserted into the tissue
to a depth of 1-2 mm apical to the marginal gingiva, per-
pendicular to the tooth axis, until bone contact was reached.
The rubber stop was then positioned flush with the gingival
surface, and the distance from the tip of the reamer to the
inner border of the stopper was measured using a digital
Vernier caliper or micrometer.

Results

One day before and one month after the surgical inter-
vention, the following clinical periodontal parameters were
measured in the 10 patients:

Statistical analysis

Quantitative parameters were analyzed using mean,
median, minimum and maximum values, and standard devi-
ation. Qualitative data were presented as frequencies and
percentages. The normality of data distribution was assessed
using the Shapiro-Wilk W-test. The Mann-Whitney U test
was used to determine differences between the two groups in
terms of selected parameters. The data obtained in the study

were processed using the SPSS software package (version
22.0 for Windows; SPSS Inc., Chicago, IL, USA). Statistical
significance was set at p<0.05, using a two-tailed test.

Comparison of therapeutic effect

The comparison of the two groups (SCTG + CAF vs.
PRF + CAF) in terms of the PPD parameter indicated that
there was no statistically significant difference between the
two groups preoperatively (Z =—1.775; p=0.0758) as well
as one month postoperatively (Z = —0.940; p = 0.3472).
The comparison of the change from baseline to 1 month in
each of the two groups (SCTG + CAF vs. PRF + CAF) in
terms of PPD also did not indicate a significant difference
(Z=-1.567; p=0.1172) (Tables 1 and 2).

The comparison of the groups (SCTG + CAF vs. PRF
+ CAF) in terms of the RD/VR parameter indicated that
there was no statistically significant difference between the
two groups preoperatively (Z = 1.358; p = 0.1745), where-
as one month postoperatively, the SCTG + CAF group had
a significantly higher value compared to the PRF + CAF
group (Z = 1.984; p = 0.0472). The comparison of the
change from baseline to 1 month in each of the two groups
(SCTG + CAF vs. PRF + CAF) in relation to RD/VR did
not indicate a significant difference (Z = 0.313; p = 0.7540)
(Tables 1 and 2).

The comparison of the two groups (SCTG + CAF vs.
PRF + CAF) with respect to the CAL parameter indicated
that there was no statistically significant difference
between the two groups preoperatively (Z=—0.522;
p=0.6015) nor one month postoperatively (Z=1.566;
p=0.1172). The comparison of the change from baseline to
1 month in each of the two groups (SCTG + CAF vs. PRF
+ CAF) with respect to CAL did not indicate a significant
difference (Z = —1.149; p = 0.2506) (Tables 1 and 2).

The comparison of the groups (SCTG + CAF vs. PRF
+ CAF) with respect to the KAW parameter indicated that
there was no statistically significant difference between the
two groups preoperatively (Z = 0.835; p = 0.4034) nor one
month postoperatively (Z = —1.044; p = 0.2963). The com-
parison of the change from baseline to 1 month in each of
the two groups (SCTG + CAF vs. PRF + CAF) in relation
to KAW also did not indicate a significant difference (Z =
1.253; p=10.2101) (Tables 1 and 2).

Regarding the gingival thickness parameter, the com-
parison of the two groups (SCTG + CAF vs. PRF + CAF)
indicated the absence of a significant difference preopera-
tively (Z = 1.880; p = 0.0601) as well as one month post-
operatively (Z =0.0001; p = 1.000). The comparison of the
change from baseline to 1 month in each of the two groups
(SCTG + CAF vs. PRF + CAF) in relation to gingival
thickness indicated a significant difference (Z=2.507;
p=0.0122) in favor of a significantly greater increase in
gingival thickness in the PRF+CAF group (Tables 1 and 2).
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Table 1. Comparison of SCTG + CAF and PRF + CAF groups at two time points (baseline and 1 month) according
to selected parameters

Parameters
Parameters Min _ P
N | MeantSD Median(IQR)
Max
PPD
before SCTG+CAF| 5 | 1,60£0,65 | 1,0/2,5 | 1,5(1,0-2,0) | z=(-1,775);
PRF+CAF | 5 | 3,40+1,78 | 1,5/6,0 | 3,5 (2,0-4,0) | P=0,0758
A SCTG+CAF| 5 | 0,96£0,62 | 0,1/ 1,8 | 1,1(0,7-1,1) | z=(-0,940);
PRF+CAF | 5 | 0,80+0,97 | 0/255 | 0,5(0,5-0,5) | P=0,3472
RD/VR
SCTG+CAF| 5 | 4,36+1,69 | 3,0/7,0 | 3,8 (3,0-5,0) | 7=1 358:
before ) ’
PRF+CAF | 5 | 3,00¢1,54 |1,5/555 | 3,0(2,0-3,0) | P=0,1745
SCTG+CAF| 5 2,48+0,63 | 1,8/3,2 | 2,2(2,1-3,1) | 7z=1.984:
1 month A ATk
PRF+CAF | 5 | 1,00¢1,06 | 0,0/2,5 | 1,0 (0,0-1,5) | P=0,0472
CAL
efore SCTG+CAF| 5 | 596%1,53 | 4,0/8,0 | 6,3 (5,0-6,5) | z=(-0,522):
PRF+CAF | 5 | 6,40+1,43 | 4,5/8,0 |65 (55— 7,5)| P=0,6015
SCTG+CAF| 5 | 3,4420,67 | 2,8/4,3 | 3,2(2,9-4,0) | 7=1 566
1 month ] '
PRF+CAF | 5 | 1,80+1,95 | 0,0/5,0 | 1,5(0,5-2,0) | P=0,1172
KAW
SCTG+CAF| 5 | 2,18x0,97 | 0,8/3,0 | 2,8 (1,5-2,8) | 7=0 835
before A ’
PRF+CAF | 5 | 1,60+1,29 | 0,0/3,0 [2,0(0,5-2,5)| P=0,4034
P SCTG+CAF| 5 2,58+0,83 | 1,3/ 3,3 | 3,0 (2,2-3,1) Z=(-1,044);
PRF+CAF | 5 | 4,20+2,77 | 0,0/7,0 | 5,0 (3,0-6,0) | P=0,2963
Gingival thickenss
SCTG+CAF| 5 | 1,76x1,20 | 0,5/3,1 | 1,2(1,0-3,0) | 7=1 880
before P ;
PRF+CAF | 5 | 0,60+0,22 | 0,5/ 1,0 | 0,5(0,5-0,5) | P=0,0601
SCTG+CAF| 5 | 2,16+1,34 | 0,9/3,5 | 1,8 (1,4-3,2) | 7=00001:
1 month . ’
PRF+CAF | 5 | 1,90+0,41 | 1,5/26 | 1,8 (1,8-1,8) | P=1,000

SD - standard deviation;
*significant for p<0,05

IQR - Interquartile range
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Table 2. Comparison of the two SCTG+CAF and PRF+CAF RMDQ groups according to the difference in selected-

parameters between two times zero/ 1 month

Parameters
Parameters _ p
N Mean+SD Median(IQR)
PPD
before 5
SCTG+CAF 0,64+0,28 0,70 (0,40-0,90)
1 month 5 Z=(-1,567);
before 5 p=0,1172
PRF+CAF 2,60+2,38 3,00 (2,00-3,50)
1 month 5
RD/VR
before 5
SCTG+CAF 1,88+1,18 1,60 (1,29-1,80)
1 month 5 Z=0,313;
before 5 p=0,7540
PRF+CAF 2,00+2,06 1,50 (0,50-2,00)
1 month 5
CAL
before 5
SCTG+CAF 2,52+1,35 2,20 (2,10-2,30)
1 month 5 Z=(-1 ,149),
before 5 p=0,2506
PRF+CAF 4,60+3,29 4,50 (4,00-7,50)
1 month 5
KAW
before 5
SCTG+CAF -0,40+0,20 (-0,30 [-0,50-(-0,30)]
1 month 5 Z=1,253;
before 5 p=0,2101
PRF+CAF -2,60£2,58 ([-1,30 [-1,30-(-1,00)]
1 month 5
Gingival thickenss
before 5
SCTG+CAF -0,40+0,27 |(-0,40 [-0,50-(-0,20)]
1 month ) Z=2,507;
before 5 p=0,0122*
PRF+CAF -1,30+0,49 (-1,30 [-1,30-(-1,00)]
1 month 5

SD - standard deviation;
*significant for p<0,05

IQR - Interquartile range
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Regarding the gingival biotype, it was observed that at
baseline, the gingival biotype was thin in all subjects in
both groups. One month after the intervention, it was
observed that in all subjects in the SCTG + CAF group, the
gingival biotype remained thin, whereas in the PRF + CAF
group, a change from thin to thick biotype was observed in
2 (40%) subjects.

Discussion

A narrow keratinized attached gingiva (KTW < 2 mm)
is one of the main contributing factors to gingival reces-
sion’. The principles of modern aesthetic mucogingival sur-
gery are based on complete and predictable coverage of
exposed root surfaces'*”’, the establishment of homeostasis
of the mucogingival complex, and regeneration of the lost
attachment, including the formation of new cementum, as
well as regeneration of the alveolar bone". The goal of peri-
odontal plastic surgery is to develop a minimally invasive
surgical technique that promotes and accelerates rapid
regeneration, causes minimal postoperative discomfort,
and allows maximum aesthetic and functional patient satis-
faction®. The most commonly used grafts are free gingival
graft (FGG) and subepithelial connective tissue graft
(SCTG), which are currently recognized as the gold stan-
dard in the treatment of this condition, while the most
widely accepted and frequently used surgical technique
worldwide and in our country is the coronally advanced
flap (CAF).

The SCTG harvesting technique is more time-consum-
ing, increasing the risk of morbidity as it involves a second
surgical site (donor site) and thus increases patient discom-
fort in the form of postoperative pain and the risk of bleed-
ing, dehiscence, or flap necrosis'. Limitations in the quan-
tity and quality of donor tissue are also disadvantages of
SCTG’. SCTG (subepithelial connective tissue graft) and
PRF (platelet-rich fibrin) share a common autologous ori-
gin, representing different therapeutic concepts and strate-
gies; however, the analyzed studies suggest similar clinical
outcomes.

The development of platelet concentrates (biological
agents) traces its origins to the concept of fibrin adhesives™.
Their emergence revolutionized the concept of tissue repair
and regeneration”. Wound healing is a central concept in
regenerative surgical science. Healing occurs as a result of
a complex interaction between different types of cells
(fibroblasts, epithelial cells, osteoblasts) and signaling mol-
ecules, which are released from thrombocytes in the form
of cytokines and growth factors (GFs)*.

Since no anticoagulant is required in the A-PRF prepa-
ration procedure, and due to the concentration of platelets
(up to 97%) and leukocytes (up to 50%) from the original
blood volume®-?, PRF is also defined as an autologous

platelet- and leukocyte-rich fibrin biomaterial®*'. The
advantages of PRF over PRP include a shorter preparation
time, absence of biochemical modification or exogenous
anticoagulants (resulting in a more cost-effective procedure
without the risk of blood-borne diseases or immune reac-
tions), and the ability to allow natural polymerization sim-
ilar to a physiological blood clot™.

PRF membranes possess mechanical adhesive proper-
ties and a biological function similar to fibrin glue, thereby
maintaining the flap in a stable position and enhancing
angiogenesis*. These biological properties correspond to
the findings of Al Jasser R et al., as well as the studies by
Anton Sculean et al.** and Madi M and Ahmed M. Elakel”’,
and are further supported by the study by Rucha Sh et al.”.

Regarding the statistically significant decrease in the
RD/VR value in the (PRF + CAF) group, i.c., a significant
increase in the value of vertical recession in the (SCTG +
CAF) group (Z = 1.984; p = 0.0472) observed in our sub-
jects and compared between the two groups one month
postoperatively, these findings indicate concordance with
the results of Eren G. & Atilla G. (14), Mijiritsky E. et al.?,
and the randomized controlled clinical study by Sonam
Mufti et al*®, in which a significant decrease in
VGR/GR/VR values was reported in the (PRF + CAF)
group and a comparative increase in the (SCTG + CAF)
group. However, these findings are contrary to those
reported by Macedo Iunes, C. T. et al.” in their split-mouth
randomized clinical study, where significantly lower
GR/RD/VR values were observed in the control (SCTG +
CAF) group, with values progressively decreasing in the
postoperative period.

There is also agreement with the significant reduction
in RD values reported by Ucak T. O. et al. (40), where
GR/RD values significantly decreased in the test group
(CAF + CTG + PRF), as well as in the randomized paral-
lel-controlled clinical study by Keceli G. H. et al. (41),
where a significant intragroup reduction in VR/RD values
was observed at 1 month postoperatively.

Panda S. et al.”, as well as the studies by Madi M. and
Ahmed M. Elakel”, reported a non-significant reduction in
RD values. Similarly, Al Jasser R. et al.* and Kumar A. et
al.*® conducted comparative analyses, and their results indi-
cated a non-significant reduction in VGR/GR values, most
pronounced in the (PRF + CAF) group.

A discrepancy between our results and those reported
by Moraschini V. et al.*°, Hernan S. Garzon et al.*, Collins
R. J. et al.*, as well as Culhaoglu R. et al.*, was observed.
The systematic review by Amine K. et al.*, based on mul-
tiple randomized clinical trials, reported that the obtained
values of complete root coverage (CRC) and recession
reduction (RecRed) in the (PRF + CAF) modality were
comparable to those observed in CAF + SCTG surgical
treatment.
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A reduction in PPD values was reported in the studies
by Madi M. and Ahmed M. Elakel”, Mijiritsky E. et al.?,
and Miron R. J. and Zucchelli G. et al.¥’, while a significant
reduction was also observed in the study by Kumar A. et
al.®, who conducted a comparative analysis and reported
significant decreases in this parameter during the first 3
months postoperatively, specifically in the group treated
with the (PRF + CAF) modality.

The non-significant changes in PPD values between the
two compared groups (baseline to 1 month postoperative-
ly), as well as the comparison of changes within the same
group over time, observed in our study, correspond with the
unchanged PPD values reported by Keceli G. H. et al.*,
Macedo Lunes C. T. et al.*, Culhaoglu R. et al.*, Collins R.
J. et al.* in their randomized split-mouth study, Miron J. R.
and Sculean A. et al.4%, as well as Eren G. and Atilla G.**.

The CAL values showed a tendency to decrease in the
studies by Eren G. and Atilla G.**, Madi M. and Ahmed M.
Elakel”, and Mijiritsky E. et al.”, but a significant decrease
was reported in Panda S. et al., as well as in the random-
ized parallel-controlled clinical study by Keceli G. H. et
al.”*. CAL values remained unchanged in the studies by
Moraschini V. et al.* and in the randomized controlled clin-
ical studies by Culhaoglu R. et al.* and Macedo Lunes C.
et al.”.

The findings of our study, in which there was no statis-
tically significant change in CAL values between the
groups (baseline to 1 month postoperatively), as well as
within the same group over time, correspond with the non-
significant changes in CAL reported in the meta-analysis
by Miron J. R. and Sculean A. et al.*. In contrast, signifi-
cant increases in CAL values were reported in the studies
by Oncu E. et al.*, Miron R. J. and Zucchelli G. et al.”’, and
Sonam Mutfti et al.*. Similar findings were also reported by
Kumar A. et al.*®.

A positive trend in KTW values, although not statisti-
cally significant, was reported in the study by Panda S. et
al.”. A similar pattern was observed in the study by Eren G.
and Atilla G.", whose results remained stable up to three
months postoperatively.

A statistically significant increase in KTW values was
reported by Culhaoglu R. et al.* in the control group of
subjects treated with (SCTG + CAF), as well as by Sonam
Mufti et al.*®. Similar results were also demonstrated by
Miron J. R. and Sculean A. et al.** in their meta-analysis
and review, as well as by Mancini L. et al.*, Mijiritsky E.
et al.”’, Miron R. J. et al.¥, and Oncu E. et al.”.

In the study by Macedo Lunes C. et al.*, a split-mouth
randomized clinical trial, a significant increase in KTW
values was observed in the (PRF + CAF) group, as was also
reported in the study by Ucak T. O. et al.*, where a signif-
icant increase in KTW values was detected in the test group
treated with PRF.

In the randomized parallel-controlled clinical study by
Keceli G. H. et al.*, a significant increase in KTW values
was observed after intra-group comparison in both groups
at one month postoperatively. Borderline statistical signifi-
cance of increased KTW values was reported in the study
by Al Jasser R. et al.*.

Our findings correspond to those reported by
Moraschini V. et al.*® and the split-mouth randomized clin-
ical study by Hernan S. Garzon et al.”; in terms of the
absence of statistically significant changes in KTW values
in both within-group and between-group comparisons.

The results of Eren G. and Atilla G tend toward a
moderate increase in GT values, whereas a significant
increase in GT/VSTT/TKT (keratinized tissue thickness)
was reported by Sonam Mufti et al.’®, Oncu E. et al.®,
Mancini L. et al.*, Mijiritsky E. et al.*, Panda S. et al.*?, and
Shivakumar et al.”', which correspond with our findings in
this study, where a statistically significant difference in gin-
gival thickness (GT) was observed, with the (PRF + CAF)
group showing (Z = 2.507; p = 0.0122) compared to the
change within the same group (baseline to 1 month postop-
eratively).

A statistically significant increase in tissue thickness
(TT) was observed intra- and inter-group in the postopera-
tive period, as documented in the randomized parallel-con-
trolled clinical study by Keceli G. H. et al.*. A significant
increase in TT/VSTT was also demonstrated by Kumar A.
et al.%, but in favor of the therapeutic procedure (SCTG +
CAF).

Non-significant changes in GT/VSTT values were
reported by Collins R. J. et al.* in their randomized split-
mouth study, as well as in the randomized controlled clini-
cal study by Culhaoglu R. et al.®, and also by Macedo
Lunes C. et al.”.

The findings obtained in our study regarding gingival
biotype (thin/thick) indicate a clear shift in gingival pheno-
type in 40% of subjects in the PRF + CAF group one month
postoperatively.

Conclusion

The second generation of platelet-rich fibrin (PRF;
A-PRF and I-PRF), as an adjunct to the widely accepted
CAF surgical method in the treatment of localized Miller
Class I and II gingival recessions, is not only a substitute
for the established “gold standard” for the treatment of
this type of gingival defects (SCTG), but also an equal-
ly effective alternative, considering the wide spectrum of
advantages which unequivocally demonstrate the influ-
ence of this 3D matrix as a promoter of early neoangio-
genesis, an initiator of rapid soft tissue regeneration and
repair, and an accelerator of overall wound healing,
which is a central concept in mucogingival surgery.
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Autologous biological membranes (PRF) are cost-
effective, available in optimal quantities unlike SCTG,
easy to handle from a surgical perspective, and associat-
ed with superior patient comfort due to the elimination
of postoperative discomfort and the absence of donor
site morbidity.
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