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ABSTRACT

Aims: To evaluate the effectiveness of the Coronally Advanced Flap Modified by Zucchelli with A-
PRF in root coverage in patients with Cairo type | gingival recession.
Study Design: Randomized Clinical Trial.
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Place and Duration of Study: Sample: Department of Periodontics, between January and April
2022.

Methodology: The Consolidated Standards of Reporting Trials 2010 protocol was followed for
sample selection and distribution. It was a prospective clinical study, split-mouth parallel
randomized, including 54 recessions within Group MCAF+SCTG: Zucchelli Technique + SCTG; and
Group 2: Zucchelli Technique + A-PRF; 6 blood samples were collected; centrifugation (1300 rpm
for 14 minutes, with G force of 210); and preparation of A-PRF membranes in the Stainless Steel Kit
(Intra-Luck®). For the analysis of the results, the periodontal indices of height and width of the GR,
probing depth, clinical insertion level, gingival level, keratinized tissue width, keratinized gingival
tissue thickness, and sensitivity level, were used in the initial period, with 90 and 180 days of follow-
up. GraphPad Prism 8.0 program® was used for statistical analysis. ANOVA and TUKEY tests were
performed. Kruskall-WALLIS and DUNN tests were performed to analyze the pain parameter, with
significance level of 5%.

Results: Parameters probing depth and bleeding index remained without statistically significant
changes in both groups. There was improvement in parameters height and width of the recession,
height of the inserted gum, thickness of the gum and level of sensitivity in both groups. There was
no statistically significant difference between groups.

Conclusion: There was clinical improvement in all criteria evaluated for both groups. Thus, the
Coronally Advanced Flap modified by Zucchelli associated with A-PRF is as effective as the
Coronally Advanced Flap modified by Zucchelli associated with SCTG.

Keywords: Gingival recession; surgical flap; platelet-rich fibrin; connective tissue.

1. INTRODUCTION intact, and the JCE in the mesial or distal can't
be clinically visualized. In the RT2 group there is
Gingival recession (GR) is defined as the apical partial loss of insertion, and the distance from the
positioning of the gingival margin in relation to JCE to the bottom of the groove/pouch is less
the cemento-enamel junction (CEJ), which than or equal to the loss of vestibular insertion.
results in root exposure [1-17]. Around 50% of The RT3 group, on the other hand, presents an
the world's population is affected [9]. It is often extensive loss of insertion, with the loss of papilla
diagnosed in clinical routine and has varied greater than the height of the recession [14,19].
etiology, such as anatomical, pathological and
physiological factors [1,18]. As the effects of GR  Although the management is varied, surgical
include dentinal hypersensitivity, aesthetic  indication seems to be the best choice for
changes, and predisposition to carious/non- definitive resolution [2,6,20-22], with complete
carious cervical lesions [2,5,8,9,12,14,16], coverage and integration between the coating
treatments should be indicated to reduce and adjacent tissues [21,23]. The patient's needs
sensitivity, create/increase the keratinized tissue  and local anatomy close to the RG influence the
width [1]. Thus, the result is evaluated according  Selection of the surgical technique [24,25].
to the percentage of root coverage or as total Among the options, the most predictable
root coverage [1]. Treatment and prognosis management, which can reach up to 100% root
depend on the GR classification [18]. Miller's cover, is the association of the coronally
classification was widely used until 2018 and positioned flap (CPF) and the connective tissue
included classes |, Il, Il and IV [1,14,18], graft (CT) [2,5,13,26,27] . The CAF technique
Periodontal Consensus by the American Wwas initially modified by Zucchelli for multiple
Academy of Periodontics and European recessions [25] and then for isolated recession
Periodontic Federation, in 2018. Of all, Cairo [24]. The advantages of the PRC technique
classification is the most recommended [19]. modified by Zucchelli include greater thickness of
keratinized tissue in the flap region over root
This classification takes into account the height ~exposures, better coronal displacement of the
of the recession, compared to the loss of flap, and anchorage and blood supply to the
interproximal insertion tissue, and comprises surgical papilla in the interproximal areas
Type 1 Recession (RT1), Type 2 Recession between root exposures [24,25].
(RT2), or Type 3 Recession (RT3).[14,19] RT1
group includes those recessions that maintain  The use of connective tissue requires a second
the interproximal insertion, while the papilla is surgical procedure to remove the palate graft,
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which is associated with increased morbidity of
the patient, thus being one of the main reasons
for the use of alternative materials [4—
6,9,21,28,29]. Autologous platelet concentrates
(APC) have emerged as potential regenerative
material, used in isolation or with other
techniques [2,30]. APC is critical in soft tissue
healing due to the release of growth factor-31
(TGF-B1), vascular endothelial growth factor
(VEGF), insulin growth factor (IGF), platelet-
derived growth factor-AB (PDGF-AB) and
interleukin-1B(IL-1B) [2] . These growth factors
stimulate the repair and regeneration of soft and
hard tissues and reduce inflammation and
consequently pain and discomfort [31]. They are
divided into generations; platelet-rich plasma
(PRP), platelet-rich fibrin (PRF) and concentrated
growth factors (CGF) [2,32]. PRP is the first
generation and contains high concentrations of
platelets obtained by centrifugation and using
chemical additives [2,3,21,30,32,33]. And it didn't
have significant acceptance by clinicians [4].
PRF is the second generation and was proposed
by Choukroun et al. (2006). It is a fibrin
concentrate rich in platelets obtained after
centrifugation and without the addition of
chemical additives [2—4,21,30,32-34] . Based on
the speed and duration of processing, PRF is
classified as L-PRF (platelet-rich fibrin — rich in
leukocytes), A-PRF (platelet-rich fibrin
advanced) and PRF prepared with titanium [3] .
CGF is the third generation of APCs and is a
concentrate with variation in centrifuge speed
without the addition of any products [32,35].
Both PRP and PRF have been used in soft tissue
reconstruction in the treatment of GR [32].
Moreover, there is distribution of neutrophilic
granulocytes within the A-PRF clot that favors
the functionality of monocytes/macrophages and
lymphocytes, and their implantation to support
tissue [16,17,22,36].

Although APC is being studied and used for the
treatment of gingival recessions, its results are
still  controversial [2,10,16,20,30]. Different
methods are employed for the preparation of
membranes, with consequent obtention of
membranes with different characteristics [20,30].
The A-PRF may influence soft tissue
regeneration, especially for the presence of
monocytes/macrophages and their growth
factors [16,22,36]. Thus, the need for further
studies in the area is justified [10,20,30].
Therefore, the objective of this study was to
assess the effectiveness of the use of A-PRF
associated with Zucchelli technique in root
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coverage in patients with Cairo type 1 gingival
recession.

2. MATERIALS AND METHODS

This was a parallel randomized split-mouth
prospective study, which followed CONSORT
protocol that incorporates a checklist of
requirements for randomised controlled trials
[37].

For the sample size, the number was based by
the T Test for dependent samples, through a test
power of 80% and alpha level of 0.05, with a
minimum of 20 recessions. These data were also
based on previous studies by the group of
researchers [38,39]. After the initial periodontal
clinical examination and the preparation of the
patients, each one received treatment of the split
mouth, randomly (Random Group Generator —
Web Site  -https://pt.rakko.tools/tools/59/)
according to the proposed treatments Group
MCAF + SCTG (Control): Zucchelli Technique +
SCTG; MCAF + A-PRF Group (Test): Zucchelli +
A-PRF technique.

The sample consisted of consecutive patients,
recruited between January and April 2022. For
the sample, the CONSORT 2010 protocol [37]
(Fig. 1) was followed, and 13 patients, both
genders, between 20 to 50 years, who presented
bilateral Cairo type 1 gingival recession (Figs. 2A
and 3A) in at least one of the arches were
selected. So, 54 recessions were included. The
other teeth of the dental arch should be in
periodontal health, with all sites presenting
probing depth smaller than or equal to 3 mm,
with probing bleeding index less than or equal to
5%, without gingival inflammation and caries-
free. As exclusion criteria, patients with positive
history of antibiotic therapy in the six months
before the study, anti-inflammatory drugs,
steroids or non-steroids, in the three months
before the study, or bisphosphonates; positive
history of pregnancy; positive history of smoking
or definitive cessation of the habit for five years;
positive history of any systemic problem that
contraindicates surgical procedure
(hypertension, diabetes, coagulopathies, cancer);
endodontic treatment or pulp pathology in the
tooth involved; pathogenic occlusal interferences
and previous surgery on site. The medical history
of each patient was obtained through anamnesis
and all participants underwent physical
examination.
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All patients received basic periodontal treatment
and oral hygiene instruction. Periodontal
treatment was performed by a single operator
and manual and ultrasonic instrumentation was
performed under the effect of local anesthesia.
For manual instrumentation, 5/6, 7/8, 11/12
Gracey curettes and 13/14 periodontal curettes
were used, as well as a piezoelectric apparatus
for ultrasonic instrumentation.

Clinical/periodontal examination was performed
initially (TO) and then at 90 days (T1) and 180
days (T2) after the procedure. The evaluations
were performed by a previously trained
researcher who, by means of Type 23
Periodontal Probe, which determined:

1. Probing depth (PD) and bleeding on
probing (BOP);
2. Level of clinical insertion;
3. Height and width of the recession;
4. Height of the clinical crown;
5. Height of inserted gingiva.
6. Thickness of keratinized gingival tissue in
three points;
Patients used the visual analogue
scale (VAS) score to assess their discomfort
after air jet stimulus; the extremes of

the scale range from no sensitivity to extreme
sensitivity (from 0 to 10) [40]. They respond to
two scales, each referring to one side, in TO, T1
and T2.

4 Inclusion

Evaluated for eligibality (n=30
patients)

Excluded (n= 17 patients)

+ did not meet inclusion critena (n=6
patients)

» refused to participate (n=11 patients)

Randomizeds (n=13 patients)
(m=54 recessions)

LR

\ [ Allocation | v
J
Allocated 1o MCAF+SCTG (n=27 recessions) Allocated to MCAF+A-PRF (n=27 recessions)
+ Assigned intervention received (n=27 recessions) « Assigned intervention received (n=27 recessions)
+ Do not receive allocated intervention (reasons) + Do not receive allocated mtervention (reasons)
(=0 (n=0)

v [ Fﬂ]lﬂw | £']
Laost for follow-up (not returned) (n=2) Lost for follow-up (not retumned) (n=1)
Discontinoed intervention (reasons) (n=0) Duscontmued mtervention (reasons) (o=(0)

¥ ! Aml)'sis ! L
Analyzed (n=25 recessions) Analyzed (n=25 recessions)
+ Excluded from the analysis (reasons) (n=0) + Excluded from the analvsis (reasons) (n=0)

Fig.
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The MCAF + SCTG group was submitted to
subepithelial connective tissue graft with flap
positioned coronally, modified by  Zucchelli
[24,25], according to the technique. The recipient
area was the one with nerve block, according to
the region, with anesthetic Mepivacaine 2% and
Epinephrine 1:100,000 (DFL, Rio de Janeiro, RJ,
Brazil). An incision was made with a 15c blade
(Swann-Morton®, Swann-Morton Ltd., Sheffield
S6 2BJ England). The flap of the envelope
consisted of oblique submarginal incisions in
interdental areas, incisions that continued with
intrassulcular incision in the recessions (Fig. 2B).
Each surgical papilla was displaced in relation to
the anatomical papilla by the oblique
submarginal interdental incisions; the mesial
surgical papilla to the midline of the flap was
displaced more apically and distally, while the
papilla distal to the midline was displaced in a
more apical and mesial position. The flap of the
envelope was elevated with a split-total-split
approach in the coronal-apical direction: the
obligue interdental incisions were performed
keeping the blade parallel to the long axis of the
teeth, in order to dissect the tissue in partial
thickness in the direction of the papillae. Apical
gingival tissue at root recessions was elevated to
total thickness to provide that critical flap part to
the thickest root cover. Finally, the apical part of
the flap was increased in partial thickness to
facilitate coronal displacement of the flap (Fig.
2C). The root surfaces received mechanical
treatment with the use of curettes. The
subepithelial  connective tissue graft was
obtained from the palate, by linear technique
(Figs. 2D, 2E and 2F), then positioned on the
recession and stabilized in the proximal ones
with Polypropylene 5.0 (TECHSUTURE®, Bauru,
Sao Paulo, Brazil) at the CEJ level (Fig. 2G).
Subsequently, the flap was sutured on the graft
with the same thread (Fig. 2H).

For the MCAF + A-PRF Group, the protocol for
obtaining the A-PRF was according to Choukron
et al (2018) [41] .

The sequence of the process of obtaining the A-
PRF was divided into three stages:

Stage 1: Venous puncture and blood collection.
Step 2: Cell separation (centrifugation).
Step 3: Preparation of A-PRF membranes.

The 1st Stage was performed before the
beginning of the surgical procedure for root
covering. A qualified professional (nurse)
performed the venopuncture of 60 ml of blood.
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The venopuncture protocol followed the
recommendations of the Ministry of Health, with
vacuum collection device, following the steps:
Threading the needle in the adapter (cannon);
Adjusting the garrote and choosing the vein;
Antisepsis of the collection site with cotton and
70% alcohol; Performing the  puncture;
Introduction of the tube into the support by
pressing it to the limit; Release of the garrote as
soon as the blood flows into the tube; Guidance
to the patient to press the punctured part with
cotton, keeping the arm outstretched, without
bending it.

In the 2nd Stage, the 6 tubes, 10 mL each, of
blood were immediately taken to the centrifuge
(Montserrat FibrinFUGEZ25, Montserrat, China)
(Fig. 3B). Fibrin membranes were obtained by
centrifugation at approximately 1300 rpm for 14
minutes. At the end of the centrifuge, the tubes
were not removed immediately. They were left
for 30 minutes, until the time of their use in the
surgical bed.

In the 3rd Stage, the kit was used to make PRF
membranes in stainless steel (Intra-Luck®). The
centrifuged intermediate part, the fibrin clot, was
separated from the red cell and platelet-poor
plasma, and deposited in the stainless-steel box,
the compressive cap was positioned using its
own weight. The weight itself (130g) was
sufficient to compress the clot and obtain the
membranes (Fig. 3C and 3D), without offering
damage to the cellular structures present in the
fibrin mesh.

The recipient bed was made, according to the
same technique as that of the MCAF+SCTG
group (Fig. 3E and 3F), and the membranes
were inserted in the site (Fig. 3G) [42]. Four A-
PRF membranes were overlapped one over the
other, positioned and sutured with Prolipropylene
5.0 thread (TECHSUTURE®, Bauru, S&o Paulo,
Brazil), below the flap. Subsequently, the flap
was sutured on the graft with the same thread
(Fig. 3H).

Both periodontal surgical techniques were
performed by a single professional who was
experienced and trained to perform them.
Patients received the following medication:
Amoxicilline 500mg every 8 hours for seven
days, 1g dipyrone every 6 hours for three
days, and chlorhexidine digluconate 0.12% every
12 hours for 15 days. The sutures of the
donor region were removed at seven days and
the sutures of the recipient bed at 15 days
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(Figs. 2l and 3l). Patients were instructed procedure, but should perform only

not to perform mechanical hygiene (brushing chemical hygiene, for fifteen days after
or flossing) on the teeth involved in the surgery.

Fig. 2. A. Cairo type 1 gingival recessions on the upper left side. B. Incisions; C. Divided-total-
divided flap in coronal-apical direction. D. D. Removal of subepithelial connective tissue; E
and F. Dimensions of the harvested subepithelial connective tissue; G. Subepithelial
connective tissue in position and sutured; H. Coronally Advanced flap and sutured; Post-
operative: I. Fifteen days of the Zucchelli Technique + SCTG; J. J. Ninety days of MCAF +
SCTG Technique; K. One hundred and eighty days of MCAF + SCTG Technique

Fig. 3. A. Cairo type 1 gingival recessionson the upper right side. B. Centrifuge configured
according to the protocol; C and D. A-PRF membrane (4 overlapping membranes). E.
Incisions; F. Split-total-split flap in coronal-apical direction; G. A-PRF mebranes positioned in
the reception bed; H. Sutured flap. Post-operative: I. Fifteen days of Zucchelli + A-PRF
Technique; J. Ninety days of Zucchelli + A-PRF Technique; K. One hundred and eighty days of
Zucchelli + A-PRF Technique
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Patients were evaluated in interval TO, T1 and T2
(Figs. 2A, 23, 2K, 3A, 3J, 3K) in all criteria of
periodontal examination. After the 180 days of
the experiment, the patients were included in a
periodontal maintenance program.

Regarding the statistical analysis, performed
using GraphPad Prism 8.0° program, all clinical
data obtained were initially analyzed and
evaluated using SHAPIRO-WILK tests to verify
normality of the distribution; then, ANOVA and
TUKEY tests were used. Kruskall-WALLIS and
DUNN tests were used to analyze pain
parameter. A significance level of 5% was
considered for all analyses.

3. RESULTS

Fifty-four Cairo type 1 gingival recessions (in 13
patients), 27 in the MCAF + A-PRF group and 27
in the MCAF + SCTG group were evaluated.
There were 12 female and one male patients.
Their age ranged from 20 to 50 years, with mean
age of 32+11 years. We had 24 GR in anterior
teeth (44.44%) and 30 GR in posterior teeth,
premolars (55.55%). Regarding dental arches,
30 of the GR were located in the upper arch
(55.55%) and 24 in the lower arch (44.44%). We
observed the total cover-up of the recession
(100% of covering) in 17 teeth (62%) of the
group that received the SCTG, 12 in the maxilla
and five in the mandible, of which eight were in
anterior teeth and nine in posterior teeth; and 11
teeth (40%) in the group with A-PRF, five in the
maxilla and six in the mandible, five anterior
teeth and six posterior teeth. The mean root
coverage in the MCAF+SCTG group was
82.70% and in the MCAF+A-PRF group it was
70%.

Correlations between TO, T1 and T2 were made
intragroup (Tables 1). The MCAF + SCTG group
presented results without statistical alteration for
the three periods evaluated for probing depth in
the three sites and probing bleeding index (Table
1). When TO and T1 are compared, improvement
in all other parameters evaluated is observed
(Table 1). When comparing T1 and T2, it was
observed that there was no statistically
significant difference, with the maintenance of
the improvement in parameters (Table 1). The
comparison between TO and T2 showed that
there was a statistically significant improvement
for all these parameters (Table 1).

The probing depth in the three sites and the
bleeding index in the MCAF + A-PRF group also
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showed no statistically significant difference for
the three periods evaluated (Table 1). Except for
sensitivity index, all other parameters showed
statistically ~ significant  improvement  when
comparing TO and T1 (Table 1). Between T1 and
T2, there was maintenance of the improvement
achieved in T1, because there was no
statistically significant difference (Table 1). The
alteration occurred between TO and T2
demonstrates that all parameters showed
statistically significant improvement (Table 1).

According to Table 1, the intragroup comparison,
MCAF + SCTG and MCAF + A-PRF, showed
that there was no statistically significant
difference for any of the parameters evaluated.
The height of the recession was slightly higher in
MCAF + A-PRF. Moreover, in the MCAF + SCTG
group, the thickness of keratinized tissue and
height of the inserted gingiva were higher.

Although not statistically analyzed, it was
observed that no episodes of trans or
postoperative hemorrhage occurred. In addition,
some patients reported discomfort with the
suture thread, but none complained of
uncontrolled pain.

4. DISCUSSION

GRs, when left untreated, tend to progress [11].
Although there is evidence that SCTG is the gold
standard, due to predictability, stability and
height and thickness gain of the covered region,
treatment alternatives have been studied
[6,9,27,43]. The choice of SCTG substitute
material should be based on scientific evidence
[8]. However, the wide variety of publications on
the subject may even hinder clinical decision
making [30]. According to Bhatia et al. (2021),
there are not enough studies to evaluate the CAF
modified by Zucchelli, which justifies the present
study. Therefore, this study evaluated
periodontal clinical parameters in root coverage
of RT1 with a coronally advanced flap modified
by Zucchelli associated with the A-PRF
membrane and compared it with the same flap
associated with the subepithelial connective
tissue graft.

The horizontal incisions in the papilla, performed
with CAF, may compromise the tissues and the
adaptation of the grafted tissue [6]. Vertical
incisions that can hinder the blood supply to the
inserted material[5,6,44], and increase surgical
trauma and healing period are also necessary
[5]. This influences the aesthetic result, with
chances of formation of keloid [6] . Alternatives
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Table 1. Comparative analysis of periodontal parameters of MCAF+ SCTG and MCAF + A-PRF groups in the initial, 90-day and final periods

MCAF + SCTG MCAF + A-PRF
Preoperative 90 days 180 days Preoperative 90 days 180 days
Postoperative Postoperative Postoperative Postoperative

MPD 1.92+0.54A 1.59+0.57A 1.60+0.58A 1.96+0.63A 1.67+0.54A 1.70+£0.54A
STJB) 1.29+0.47A 1.37+£0.49A 1.37+0.49A 1.42+0.57A 1.42+0.50A 1.37+0.49A
(Dnll’rg) 1.63+0.68A 1.48+0.57A 1.52+0.51A 1.74+0.59A 1.57+0.50A 1.48+0.51A
I(:’nérln) 0.00%z=0.00A 0.00%z=0.00A 4.00%x0.43A 0.00%=0.00A 3.44%+0.40A 3.70%x0.42A
0

(L/CO)I 3.85+1.16A 2.11+0.89B 1.84+0.80B 3.64+1.02A 2.53+£1.26B 2.18+0.88B
I(-|nI12m) 2.667+0.94A 0.74+0.81B 0.44+0.71B 2.42+0.93A 1.17+1.03B 0.74+0.71B
m{n) 3.44+0.80A 1.25+1.34B 0.76+1.16B 3.46+1.01A 1.64+1.24B 1.22+1.31B
|(_|fTé:m) 11.63+£1.54A 9.74+1.25B 9.40+1.08B 11.18+1.76A 9.92+1.65B 9.74+1.37B
I(-|rTI]<r'nI') 1.85+0.86A 3.18+1.24B 3.16+0.85B 1.78+0.99A 2.46+1.10AB 2.78+1.33B
'(I'nllr':']) 1.037+£0.19A 2.11+0.80B 2.08+£0.70B 1.03+£0.18A 1.89+0.62B 1.63+0.63B
(Snl]m) 3.88+3.26A 1.03+1.93B 0.76+1.45B 3.96+3.47A 1.89+2.26AB 0.81+1.33B

MPD: Mesial probing depth; VPD: Vestibular probing depth; DPD: Distal probing depth; LCI: Level of Clinical Insertion; HR: Height of recession; WR: Recession width; HC:
Height of the clinical crown; HKT: Height of the keratinized tissue; TKT: Gingival thickness; PBI: Bleeding index. Sl: Sensitivity index. Different letters mean that they are
statistically significant difference within each treatment group (p<0.05)
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Table 2. Comparative analysis of variation (difference from 0 — 180 days) of periodontal
parameters’ values of groups MCAF + SCTG and MCAF + A-PRF

MCAF+SCTG MCAF+A-PRF
MPD (mm) 0.43+0.96A 0.32+0.82A
VPD (mm) 0.04+0.77A 0.11+0.62A
DPD (mm) 0.28+0.76A 0.22+0.97A
LCI (mm) 2.15+1.56A 1.53+1.13A
HR (mm) 1.71+0.71A 2.26+1.01A
WR (mm) 2.74+1.48A 2.28+1.53A
HC (mm) 2.92+3.35A 1.78+2.63A
HKT (mm) 1.07+1.30A 0.96+1.58A
TKT (mm) 0.89+0.89A 0.53+0.74A

MPD: Mesial probing depth; VPD: Vestibular probing depth; DPD: Distal probing depth; LCI: Level of Clinical
Insertion; HR: Height of recession; WR: Recession width; HC: Height of the clinical crown; HKT: Height of the
keratinized tissue; TKT: Gingival thickness. Different letters mean that there are statistically significant differences
between treatment groups (p<0.05)

for flap design are still controversial [9],
moreover, Zucchelli and De Sanctis (2000)
suggested the elimination of vertical incisions
[6,25]. Thus, the incisions in the papillae are
obliqgue which allows for a better adaptation on
the deepithelialized papilla, in the coronary
advanced of the new papilla [6,25]. Research
also shows that, since the design of the flap is
split-total-split, there is improvement in the
passivity of displacement and preservation of the
thickness of the marginal tissue to the recession
[6,25].

Researchers state that although the adoption of
CAF associated with biomaterials is better than
using CAF alone, there are still controversies
regarding the choice of the best biomaterial
option, and this choice should be made with care
[9]. The literature shows that SCTG is the gold
standard for offering aesthetic results, complete
closure and primary healing of the donor area, in
addition to the results of the recipient area
[28,43]. The SCTG acts as a framework to
stabilize the clot and increase gingival thickness
[4], as well as offering stable root coverage in the
long term [4,8]. From two weeks on, the
biomaterial can already receive enough blood
supply, which is dependent on the
revascularization conferred by the periosteum
and the flap [43], and this revascularization can
occur, as well as complete healing, between 28
and 60 days after the procedure [5]. It is also
considered that SCTG has a morphogenetic
stimulus for histodifferentiation of the tissue of
the region [43]. Our results confirm the excellent
results of SCTG, since the improvement was
observed in all parameters evaluated (Table 1).

However, harvesting the SCTG from the palate
may be associated with complications and
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difficulty to acquire enough volume [43].
Regardless of the harvesting technique,
transoperative and postoperative bleeding due to
vessel injury is the most common complication,
in addition to postoperative pain [8,28], which
increases surgical morbidity [8]. These risks may
discourage some patients from opting for this
procedure [8]. Thus, the best way to prevent
complications is to know the anatomy [28].
According to Tavelli et al. (2019), there is still no
agreement in the definition of the safer region for
the collection of the connective without lesion to
the major palatine artery (MPA), although many
researchers have studied the subject. The
greater thickness of the connective tissue of the
palate is in the region of the second premolar
and second molar and the distance from the
larger palatine artery to the cementoenamel
junction is also greater in these regions [28].
APM emerges from the palatine forame major,
which can be palpated in most cases and the
most common location is in the middle palatal
region of the third molar [28]. Thus, the limit of
the collection would be the distal of the canine
and the mesial of the second molar[28]. We can
confirm that this location was respected in this
research, because we had no episodes of
hemorrhage.

The use of connective tissue graft substitutes
does not cause postoperative pain and does not
affect quality of life [9]; however, they may have
limitations [8] such as financial and clinical
restrictions[13]. Among the alternatives, we
found the acellular dermal matrix, xenogenic
collagen matrix and APCs [4,6]. APC's are
considered easy to collect and handle, with low
cost [10]. PRF membranes provide a structure
with viable cells for tissue repopulation, and
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molecules that stimulate tissue repair[13].
Although membrane quality and platelet
concentrate quantity are key to results [5],

differences in centrifugal, speed and G-force can
alter membrane quality [9]. L-PRF has been
widely defended for promoting release of growth
factors [4]. These growth factors can be released
within 21 days and accelerate soft tissue healing
[8]. In vitro studies have shown that the L-PRF
membrane favors the migration and proliferation
of fibroblasts [8], but root coverage results are
still controversial [4]. While comparing L-PRF to
A-PRF, it is observed that A-PRF has more
platelets and living progenitor cells, with
significant protein release, an advantage in its
use [22]. The best membrane quality is due to
reduced speed and increased centrifugation
time, resulting in an A-PRF structure that offers
fibrin remodeling in more resistant connective
tissue [29].

Although the literature suggests that six months
would be enough for healing and tissue stability
after mucogingival surgery [8,9], we observed
that the results found in both groups were
statistically significant for LGI, HR, WR, HC, TKT
and S| parameters, between TO and T1, except
for HKT in the MCAF+A-PRF group (Table 1).
And that there was stability in these parameters,
since when T1 (three months) and T2 (six
months) were evaluated, the results remained
the same, because they were not significant.
Between TO and T2, it was observed that all
variables  showed  statistically  significant
differences (Table 1).

The recommended variables to evaluate the
result of the root coverage were height of the
keratinized tissue and percentage of coverage
[9]. A clinical study evaluated RPMC+SCTG and
an initial value of inserted gums was found from
1.15+0.59 to 2.05+ 1.56 [27]. In both groups,
increase in the height of the keratinized tissue
was observed, showing statistically significant
difference, with mean from 1.85+0.86 to
3.16+0.85 in the MCAF+SCTG group and
1.78+0.99 to 2.78+1.33 in the MCAF+A-PRF
group, with no statistically significant differences
between the groups (Table 1). Bhatia et al.
(2021) conducted a systematic review evaluating
the effectiveness of the MCAF and all the studies
included showed increase in HKT. The
justification is that after the coronary advance,
there is tendency of the mucogingival junction to
migrate to apical, due to the presence of
granulation tissue derived from the periodontal
ligament that stimulates the formation of
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keratinized tissue [6]. SCTG decreases the
chances of apical flap contraction in the early
stages of healing [6]. Despite the fact that there
is no consensus on what the ideal amount of
keratinized tissue would be [13], HKT is an
important factor in the root coverage outcome
[4,9], with 2mm suggested as the minimal for
stability, and considered essential for long-term
maintenance, with lower risk of recurrence [6,9].
We observed that in both groups HKT was found
with at least this value in the six months after the
procedure, and the MCAF+SCTG group showed
even better outcomes. However, the difference
between the two was not statistically significant
(Table 2).

The literature showed decrease in the recession
for MCAF+SCTG, in one year of follow-up, from
2.91+0.87 to 0.09+0.29 [27]. In our study,
decrease from 2.66+0.94 to 0.44+0.71 was
observed in this group, in six months of follow-up
and, although we did not have studies to
compare in the MCAF+A-PRF group, there was
also reduction from 2.42+0.93 to 0.74+0.71. We
observed total coverage in 62% of the teeth in
MCAF+SCTG group and 40% in MCAF+A-PRF
group, with mean coverage of 82.70% and 70%,
respectively. Bhatia et al. (2021) showed in a
systematic review that the total coverage rate for
MCAF associated with SCTG in the literature is
55.6% to 93.10%, which may be greater than
97.14%. Once RPMC+SCTG was compared to
MCAF+PRF, the SCTG group was better [6]. The
MCAF exhibits moderate to high level of efficacy
in root coverage of Cairo type 1 gingival
recessions [6]. They also compared MCAF with
CAF and stated that there was no difference
between the techniques in relation to the rate of
recession coverage, but that the MCAF
presented better aesthetic results [6]. Partial
dissection for passive coronally advanced and
preservation of the total thickness of marginal
tissue may explain the positive results [6].

Another parameter to be evaluated is gingival
thickness [4], the structure of the SCTG
stabilizes the clot in order to favor increase in
thickness, on the other hand, the L-PRF
membrane is less stable and thinner,
consequently the gain may be lower [4]. To offer
better quality, four membranes would be ideal for
root coverage [5,10], or two folded membranes
[10]. In the present study, four A-PRF
membranes were used, which were sufficient to
maintain thickness gain in the evaluation made
after six months of the procedure. In both groups
statistically significant increase was observed;
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from 1.03+0.19 to 2.08+0.70 and 1.03+0.18 to
1.63+0.63, respectively for, MCAF+SCTG and
MCAF+A-PRF. The ideal thickness to ensure the
long-term result would be 1.2 mm [4], therefore,
both groups presented results within this
parameter (Tables 1 and 2). In addition to the no
statistically significant difference between the two
groups, with increase of 0.89+0.89 with the
SCTG and 0.53+0.74 with A-PRF (Table 2). The
increase in gum thickness favors root coverage
and long-term stability of the results achieved [6],
because keratinized gingiva is protective and
creates resistance to muscle use, restorative
interventions, traumatic brushing, and plaque
[13].

The keratinized tissue stabilizes soft and hard
tissues and contributes to oral hygiene and better
appearance[13]. Maintaining  thickness s
associated with low plaque indexes [4]. It can be
pointed out that PRF membrane improves the
soft tissue, because there is a junction of the
connective tissue with the root region, which
occurs through repair with the junctional
epithelium [44]. Bhatavadekar et al. (2019)
studied the MCAF technique and observed that
the probing depth did not present statistically
significant difference. It was observed that the
patients in the present study maintained gingival
health, since no patient presented probing depth
greater than 2 mm, with no statistically significant
difference between the terms evaluated, as well
as with the LCI, in both groups and between
groups. LCI was also found normal with the use
of APC in the literature [10]. For the maintenance
of gingival health, it is recommended to
follow up oral hygiene [9]. Thus, the patients in
this study were included in a follow-up
program.

The location of teeth is also a relevant parameter
for the prognosis of treatment [4]. GR in lower
teeth are often challenging, because
anatomically, there is a shallow vestibule,
possible presence of hypertrophic brakes, thin
gingiva, as well as thin vestibular bone, making
the coverage questionable [44]. In the present
study, our sample consisted of 24 (44.44%)
recessions in lower teeth. In the MCAF+SCTG
group, five teeth reached total coverage and in
the MCAF+A-PRF group there were six teeth,
and it was a higher amount than that of the
superior ones that resulted in total coverage in
this group.

GR are often underestimated, so publications on
the perception and acceptance of their
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treatments are limited [12]. One of the goals of
treatment is to eliminate hypersensitivity, which
affects the quality of life of patients, and is often
reported by them [12]. This sensitivity can be
understood as a response to the exposed dentin;
therefore, root coverage can hide the dentin, and
thus improve this parameter [12]. In the
MCAF+SCTG group, it was 3.88+3.26, initially,
and decreased statistically significantly to
0.76x1.45 at 180 days (Table 1). In the
MCAF+A-PRF group, we also observed
statistically significant reduction from 3.96+3.47
initial to 0.81+1.33 in the long postoperative term
(Table 1). Treatment of GRs should be carried
out to prevent them from progressing and
further affecting the quality of life of the patients
[11].

5. CONCLUSION

Thus, it can be concluded that root coverage of
RT1 with coronally advanced flap modified by
Zucchelli associated with the A-PRF membrane
was as effective as the same flap associated with
subepithelial connective tissue graft.

CONSENT AND ETHICAL APPROVAL

Human Research Ethics Committee of Unioeste,
under number 48868921.1.0000.0107 and by the
National Ethics and Research Commission,
under number 5210320. The study was
registered in the Brazilian Registry of Clinical
Trials (ReBEC) under number RBR-8kbd5xn. It
was performed in the University Clinics. All
patients received the informed consent form to
sign.

DISCLAIMER

This paper is an extended version of a Thesis
document of the same author.

The Thesis document is available in this link:
https://tede.unioeste.br/bitstream/tede/6270/5/Lui
za_Bin2022.pdf

ACKNOWLEDGEMENTS

This work has been supported by the Brazilian
research agency CAPES.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing


https://tede.unioeste.br/bitstream/tede/6270/5/Luiza_Bin2022.pdf
https://tede.unioeste.br/bitstream/tede/6270/5/Luiza_Bin2022.pdf

Bin et al.; J. Adv. Med. Med. Res., vol. 35, no. 7, pp. 29-43, 2023; Article no.JAMMR.96946

REFERENCES

1.

Cairo F, Nieri M, Cincinelli S, Mervelt J,
Pagliaro U. The interproximal clinical
attachment level to classify gingival
recessions and predict root coverage
outcomes: An explorative and reliability
study. J Clin Periodontol 2011;38:661-6.
Available:https://doi.org/10.1111/j.1600-
051X.2011.01732.x

Li R, Liu Y, Xu T, Zhao H, Hou J, Wu Y, et
al. The additional effect of autologous
platelet  concentrates to  coronally
advanced flap in the treatment of gingival
recessions: A systematic review and meta-
analysis. Biomed Res Int. 2019;20109.
Available:https://doi.org/10.1155/2019/258
7245

Tavelli L, Rasperini G, Mcguire MK,
Feinberg SE, Zucchelli G, Wang H, et al.
Biologics-based regenerative technologies
for periodontal soft tissue engineering.
2019;1-8.
Available:https://doi.org/10.1002/JPER.19-
0352

Mancini L, Tarallo F, Quinzi V, Fratini A,
Mummolo S, Marchetti E. Platelet-rich
fibrin in single and multiple coronally
advanced flap for type 1 recession: An
updated systematic review and meta-
analysis. Medicina (Lithuania). 2021;57:1-
20.
Available:https://doi.org/10.3390/medicina
57020144

Culhaoglu R, Taner L, Guler B. Evaluation
of the effect of dose-dependent platelet-
rich fibrin membrane on treatment of
gingival  recession: A  randomized,
controlled clinical trial. Journal of Applied
Oral Science 2018;26.
Available:https://doi.org/10.1590/1678-
7757-2017-0278

Bhatia A, Yadav VS, Tewari N, Kumar A,
Sharma RK. Efficacy of modified coronally
advanced flap in the treatment of multiple
adjacent gingival recessions: a systematic
review and meta-analysis. Acta Odontol
Scand 2021;79:562-72.
Available:https://doi.org/10.1080/00016357
.2021.1908594

Chambrone L, Salinas Ortega MA,
Sukekava F, Rotundo R, Zamira K, Buti J,
et al. Root coverage procedures for
treating localised and multiple recession-
type defects. Cochrane Database of
Systematic Reviews 2018;2018.

40

10.

11.

12.

13.

14.

Available:https://doi.org/10.1002/14651858
.CD007161.pub3

Moraschini V, Calasans-Maia MD, Dias
AT, de Carvalho Formiga M, Sartoretto
SC, Sculean A, et al. Effectiveness of
connective tissue graft substitutes for the
treatment of gingival recessions compared
with coronally advanced flap: A network
meta-analysis. Clin Oral Investig 2020;
24:3395-406.
Available:https://doi.org/10.1007/s00784-
020-03547-3

Panda S, Khijmatgar S, Arbildo-Vega H,
Das AC, Kumar M, Das M, et al. Stability
of biomaterials used in adjunct to coronally
advanced flap: A systematic review and
network meta-analysis. Clin Exp Dent Res
2022;8:421-38.
Available:https://doi.org/10.1002/cre2.461
Fernandes G, Santos N, Siqueira R, Wang
HL, Blanco-Carrion J, Fernandes J.
Autologous Platelet Concentrate of 2 nd
and 3 rd generations efficacy in the
surgical treatment of gingival recession: An
overview of systematic reviews. J Indian
Soc Periodontol 2021;25:463-79.
Available:https://doi.org/10.4103/jisp.jisp_5
15 20

Rios FS, Costa RSA, Wagner TP,
Christofoli BR, Goergen J, Izquierdo C, et
al. Incidence and progression of gingival
recession over 4 vyears: A population-
based longitudinal study. J Clin
Periodontol 2021;48:114-25.
Available:https://doi.org/10.1111/jcpe.1338
3

Yilmaz M, Oduncuoglu BF, Nisanci Yilmaz
MN. Evaluation of patients’ perception of

gingival recession, its impact on oral
health-related quality of life, and
acceptance of treatment plan. Acta

Odontol Scand. 2020;78:454-62.
Available:https://doi.org/10.1080/00016357
.2020.1758773

Rodas MAR, Paula BL de, Pazmifio VFC,
Lot Vieira FFDS, Junior JFS, Silveira EMV.
Platelet-rich fibrin in coverage of gingival
recession: A systematic review and meta-
analysis. Eur J Dent. 2020;14:315-26.
Available:https://doi.org/10.1055/s-0040-
1701907

Rothen SK, Silva EO, Bin LR, Nassar PO,
Nassar CA. Clinical comparison of two
surgical techniques in the treatment of
cairo RT2 gingival recessions associated
to subepithelial connective tissue graft:



15.

16.

17.

18.

19.

20.

21.

Bin et al.; J. Adv. Med. Med.

randomized clinical trial. J Adv Med Med
Res 2022;171-81.
Available:https://doi.org/10.9734/jammr/20
22/v34i234851

Figen Ongoz Dede, Seyma Bozkurt
Dogan, Kiibra Celen, Selman Celen, Emire
Taha Deveci, Neslihan Seyhan Cezairli.
Comparison of the clinical efficacy of
concentrated growth factor and advanced
platelet-rich fibrin in the treatment of type |
multiple gingival recessions: a controlled
randomized clinical trial. Clin Oral Investig.
2023;27:645-57.
Available:https://doi.org/10.1007/s00784-
022-04775-5

Tadepalli A, Chekurthi S, Kavassery
Balasubramanian S, Parthasarathy H,
Ponnaiyan D. Comparative evaluation of
clinical efficacy of leukocyte-rich platelet-
rich fibrin with advanced platelet-rich fibrin
in management of gingival recession
defects: A randomized controlled trial. Med
Princ Pract. 2022;31:376-83.
Available:https://doi.org/10.1159/00052556
0

Chekurthi S, Tadepalli A, Parthasarathy H,
Ponnaiyan D, Ramachandran L,
Karthikeyan J. Evaluation of clinical
efficacy of advanced platelet-rich fibrin in
the management of gingival recession
defects: Case series. Clin  Adv
Periodontics. 2022;12:88-93.
Available:https://doi.org/10.1002/cap.1016
0

Guttiganur N, Aspalli S, Sanikop M v,
Desai A, Gaddale R, Devanoorkar A.
Classification  systems  for  gingival
recession and suggestion of a new
classification system. Indian Journal of
Dental Research. 2018;29:233-7.
Available:https://doi.org/10.4103/ijdr.IJ DR
Steffens JP, Marcantonio RAC.
Classification of Periodontal and Peri-
implant Diseases and Conditions 2018:
Practical Guide and Key Points. Rev
Odontol UNESP. 2018;47:189-97.

Amine K, el Amrani Y, Chemlali S, Kissa J.
Alternatives to connective tissue graft in

the treatment of localized gingival
recessions: A systematic review. J
Stomatol Oral Maxillofac Surg

2018;119:25-32.
Available:https://doi.org/10.1016/j.jormas.2
017.09.005

Miron RJ, Moraschini V, del Fabbro M,
Piattelli A, Fujioka-Kobayashi M, Zhang Y,
et al. Use of platelet-rich fibrin for the

Res.,

22.

23.

24.

25.

26.

28.

vol. 35, no. 7, pp. 29-43, 2023; Article no.JAMMR.96946

treatment of gingival recessions: A
systematic review and meta-analysis. Clin
Oral Investig 2020;24:2543-57.
Available:https://doi.org/10.1007/s00784-
020-03400-7

Kumari CBN, Ganesh B, Vijayalakshmi R.
Advanced platelet rich fibrin in periosteal
inversion technique for root coverage-A
Case Report. Clin Adv Periodontics.
2020;10:181-5.
Available:https://doi.org/10.1002/cap.1011
9

Jepsen K, Stefanini M, Sanz M, Zucchelli
G. Long-term stability of root coverage by
coronally advanced flap procedures.
2017;1-15.
Available:https://doi.org/10.1902/jop.2017.
160767

Sanctis M de, Zucchelli G. Coronally
advanced flap: A modified surgical
approach for isolated recession-type
defects. J Clin Periodontol. 2007;2007;
34:262-8.
Available:https://doi.org/10.1111/j.1600-
051X.2006.01039.x

Zucchelli G, Sanctis M de. Treatment of
multiple recession-type defects in patients
with esthetic demands. J Periodontol.
2000;71:1506-14.

Yadav D, Singh S, Roy S. Periodontal
microsurgery for management of multiple
marginal tissue recession using Zucchelli ’
s modification of coronally advanced flap
and pericardium membrane in an esthetic
zone. J Indian Soc Periodontol. 2019;
23:284-9.
Available:https://doi.org/10.4103/jisp.jisp
Bhatavadekar N, Gharpure A, Chambrone
L. Long-term outcomes of coronally
advanced tunnel flap (CATF) and the
envelope flap (MCAF) plus subepithelial
connective tissue graft (SCTG) in the
treatment of multiple recession-type
defects: A 6-year retrospective analysis.
Int J Periodontics Restorative Dent. 2019;
39:623-30.
Available:https://doi.org/10.11607/prd.4026
Tavelli L, Barootchi S, Ravida A, Oh TJ,
Wang HL. What is the safety zone for
palatal soft tissue graft harvesting based
on the locations of the greater palatine
artery and foramen? A systematic review.
Journal of Oral and Maxillofacial Surgery.
2019;77:271.e1-271.€9.
Available:https://doi.org/10.1016/j.joms.20
18.10.002



29.

30.

31.

32.

33.

34.

35.

Bin et al.; J. Adv. Med. Med. Res., vol. 35, no. 7, pp. 29-43, 2023; Article no.JAMMR.96946

Rath A, Zheng ML, Fernandes B,
Priyadarshini H. Free gingival grafting of
single tooth recession with advanced-
platelet-rich fibrin as a palatal bandage: A
12-month follow-up. Contemp Clin Dent.
2022;13:189.
Available:https://doi.org/10.4103/ccd.ccd_8
89_20

Guida A, Cecoro G, Rullo R, Laino L, del
Fabbro M, Annunziata M. A systematic
critical appraisal of the ethodological
quality of systematic reviews on the effect
of autologous platelet concentrates in the
treatment of periodontal intraosseous
defects. Materials. 2020;13:1-32.
Available:https://doi.org/10.3390/mal13184
180

Ucak Turer O, Ozcan M, Alkaya B, Surmeli
S, Seydaoglu G, Haytac MC. Clinical
evaluation of injectable platelet-rich fibrin
with connective tissue graft for the
treatment of deep gingival recession
defects: A controlled randomized clinical
trial. J Clin Periodontol. 2020;47:72-80.
Available:https://doi.org/10.1111/jcpe.1319
3

Dogan SB, Dede FO, Balli U, Atalay EN,
Durmuslar MC. Concentrated growth factor
in the treatment of adjacent multiple
gingival  recessions: A  split-mouth
randomized clinical trial 2015:868-75.
Available:https://doi.org/10.1111/jcpe.1244
4

Dohan DM, Choukroun J, Diss A, Dohan
SL, Dohan AJJ, Mouhyi J, et al. Platelet-
rich fibrin (PRF): A second-generation
platelet concentrate. Part Ill: Leucocyte
activation: A new feature for platelet
concentrates?  Oral Surgery, Oral
Medicine, Oral Pathology, Oral Radiology
and Endodontology. 2006;101.
Available:https://doi.org/10.1016/j.tripleo.2
005.07.010

Choukroun J, Diss A, Simonpieri A, Girard
MO, Schoeffler C, Dohan SL, et al
Platelet-rich fibrin (PRF): A second-
generation platelet concentrate. Part IV:
Clinical effects on tissue healing. Oral
Surgery, Oral Medicine, Oral Pathology,
Oral Radiology and Endodontology 2006;
101:56-60.
Available:https://doi.org/10.1016/j.tripleo.2
005.07.011

Rodella LF, Favero G, Boninsegna R,
Buffoli B, Sacco L, Batani T, et al. Growth
factors , CD34 positive cells, and fibrin
network analysis in concentrated growth

42

36.

37.

38.

39.

40.

41.

42.

factors fraction. Microsc Res Tech.
2011;777:772-7.
Available:https://doi.org/10.1002/jemt.2096
8

Ghanaati S, Booms P, Orlowska A,
Kubesch A, Lorenz J, Rutkowski J, et al.
Advanced platelet-rich fibrin: A new
concept for cell- Based tissue engineering
by means of inflammatory cells. Journal of
Oral Implantology. 2014;40:679-89.
Available:https://doi.org/10.1563/aaid-joi-
D-14-00138

Moher D, Hopewell S, Schulz KF, Montori
V, Ggtzsche PC, Devereaux PJ, et al.
CONSORT 2010 explanation and
elaboration: updated guidelines for
reporting parallel group randomised trials.
BMJ. 2010;340.
Available:https://doi.org/10.1136/bm;j.c869
Nassar CA, Silva WAD da, Tonet K,
Secundes MB, Nassar PO. Comparing
semilunar coronally positioned flap to
standard coronally positioned flap using
periodontal clinical parameters. Gen Dent.
2014;62:47-9.

Tonet karine, Bombardelli CG, Bussmann
LF, Secundes MB, Nassar CA, Nassar PO.
Avaliacdo de diferentes técnicas de
recobrimento radicular para a saude dos
tecidos periodontais TT - Evaluation of
differents techniques of coverage root to
health periodontal tissues. Perionews.
2010;4:473-7.

Almeida ALPF, Esper LA, Shrana MC,
Ribeiro IWJ, Kaizer ROF. Utilization of low-
intensity laser during healing of free
gingival grafts. Photomed Laser Surg.
2009;27:561-4.
Available:https://doi.org/10.1089/pho.2008.
2292

Choukroun J, Ghanaati S. Reduction of

relative  centrifugation  force  within
injectable platelet-rich-fibrin (PRF)
concentrates advances patients ' own

inflammatory cells , platelets and growth
factors : the first introduction to the low
speed centrifugation concept. 2018:
87-95.
Available:https://doi.org/10.1007/s00068-
017-0767-9

Aroca S, Keglevich T, Barbieri B, Gera |,
Etienne D. Clinical evaluation of a modified
coronally advanced flap alone or in
combination with a platelet-rich fibrin
membrane for the treatment of adjacent
multiple gingival recessions: A 6-month
study. J Periodontol. 2009;80.



43.

Bin et al.; J. Adv. Med. Med. Res., vol. 35, no. 7, pp. 29-43, 2023; Article no.JAMMR.96946

Available:https://doi.org/10.1902/jop.2009.
080253

Puri K, Kumar A, Khatri M, Bansal M,
Rehan Mohd, Siddeshappa ST. 44-year
journey of palatal connective tissue graft
harvest: A narrative review. J Indian Soc
Periodontol. 2019;23:395-408.
Available:https://doi.org/10.4103/jisp.jisp

44.

Parween S, George J, Prabhuji M.
Treatment of multiple mandibular gingival
recession defects using MCAT technique
and SCTG with and without rhPDGF-BB: A
randomized controlled clinical trial. Int J
Periodontics Restorative Dent. 2020;
40:e43-51.

Available:https://doi.org/10.11607/prd.4505

© 2023 Bin et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/96946

43


http://creativecommons.org/licenses/by/4.0

