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Advanced Platelet-Rich Fibrin (A-PRF) Associated with the Tunneling Technique in the
Treatment of Cairo Type 1 Gingival Recessions: Randomized and Blinded Clinical
Study

ABSTRACT

The use of advanced platelet-rich fibrin (A- PRF) has presented good results in periodontal
plastic surgery for treatment of gingival recessions. The present study aims at assessing the
effectiveness of the use of A-PRF in root coverage and periodontal clinical parameters of
patients with Cairo Type 1 gingival recession. Forty four (44) bilateral Cairo Type 1 gingival
recessions were selected. The recessions were split in two groups according to the surgical
procedure made (n=44): SCTG: Subepithelial Connective Tissue Graft and A-PRF, using
tunnel surgical technique in both sides. The patients were monitored on 0, 90, and 180 days
for assessment of the recession height and width; probing depth and bleeding on probing;
clinical attachment level; keratinized tissue band width; thickness of keratinized gingival
tissue and sensitivity level. The data obtained were initially analyzed and assessed with
SHAPIRO-WILK test for normality and later ANOVA and TUKEY tests were used for
normal data, or KRUSKALL-WALLIS and DUNN test for non-normal data. For analysis of
sensitivity parameter, the test chosen was KRUSKALL-WALLIS and DUNN, with 5%
significance level. In the analysis across groups the Student’s t-test was conducted. Both groups
presented improvement in periodontal parameters, however without significant statistical
difference between them, which suggests that A-PRF can be an alternative to SCTG in root
coverage surgeries of Cairo type 1 recession.

Keywords: platelet-rich fibrin; gingival recession; dentin hypersensitivity.



13

1. Introduction

Gingival recessions can cause esthetic damages to smile, in addition to bringing
complications, like dentin hypersensitivity and cervical caries. Gingival recession is defined
as the apical displacement of the gingival margin in relation to the cementoenamel junction
(CEJ) and is associated to the loss of attachment and exposure of the root surface to the oral
environment. The gingival inflammation in response to the accumulation of dental biofilm, or
mechanical trauma caused by tooth brushing, has been indicated as main etiological factor of
these injuries (Bedoya and Park, 2014; Oncii, 2017). Biofilm accumulation, local trauma and
absence of gingival attachment are etiological factors associated to this pathology (Cortellini
etal., 2018).

Its etiological factors can be divided into: triggering factors and predisposing factors (Fu J
et al., 2012). The triggering factors include tooth-brushing trauma, occlusal trauma, gingival
inflammation, iatrogenic treatments and tabagism (Borghetti A., 2002). The predisposing
factors, on the other hand, are essentially the anatomic characteristics of the patient that can
influence the occurrence of gingival recessions, such as: gingiva biotype, variations in the
underlying bone morphology, incorrect dental position and the presence of high attachment
and short vestibule frena (Fu J et al., 2012).

Currently, the most used classification is that of Cairo, whose parameter is the loss of
interproximal attachment tissue: RT1) soft tissue recessions that do not present loss of
interproximal attachment; RT2) when there is loss of interproximal attachment, with distance
from the cementoenamel junction — CEJ in the bottom of sulcus shorter or equal to the
vestibular attachment loss (measured from the CEJ to the bottom of vestibular sulcus); and
RT3) Loss of interproximal attachment, with distance from CEJ to the sulcus bottom longer
than the loss of vestibular attachment (Cairo et al., 2011; Steffens e Marcantonio, 2018).

Several surgical procedures were used for the treatment of gingival recessions in the last
years, including the lateral repositioning of the flap, free gingival graft, tunneling surgery with
and without subepithelial connective tissue (SCTG) graft, coronally positioned flap with or
without SCTG, residual regeneration with membranes, acellular dermal matrix, platelet-rich
plasma (PRP) and platelet-rich fibrin (PRF) (Aroca et al., 2009; Padma et al., 2013; Gupta et
al., 2015; Tunali et al., 2015 Oncu et al., 2017).

The application of SCTG has been widely used in the treatment of gingival recessions,
event presenting as its worse disadvantage the need of tissue from a donor area, which
normally results in greater post-operative discomfort, and, in cases where several areas must

be treated, a large amount of donor tissue is necessary. It is in this ambit that the L-PRF arises
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as alternative, in terms of replacing the use of SCTG, because it demonstrates large amounts
of growth factors, easiness to obtain, in addition to presenting a very favorable post-operative
(Moraschini e Barboza, 2016).

The leukocyte- and platelet-rich fibrin (L — PRF) is a platelet aggregator obtained by
blood centrifugation that started to be used in several tissue regeneration procedures in
medicine and odontology after Choukroun studies in 2001. It is a framework of tridimensional
fibrin with cells (leukocytes), growth factors, cytokines, and angiogenesis factors inside it,
potentiating tissue repair and regeneration. In dentistry, it has been widely used in implants,
bone reconstructions, and periodontal surgeries, as in the treatment of gingival recessions
(Choukroun et al., 2016; Dohan et al., 2009; Aroca et al., 2009).

The A-PRF (Advanced PRF) effects have been reported for presenting a larger amount of
cells (macrophages and monocytes) and larger amount of growth factors, due to its slower
centrifugation, when compared to L-PRF (Kobayashi et al., 2016). The standard L-PRF was
improved to A-PRF (Advanced — PRF) for having larger amounts of cells (macrophages and
monocytes) and for supporting more release of growth factor in A-PRF (Ghanaati et al.,
2014).

Normally, a shorter time of centrifugation increases the total number of cells contained in
the PRF upper layer, producing a higher number of leukocytes “trapped” inside the fibrin
matrix (Choukroun et al., 2006; Ghanaati et al., 2014; Kobayashi et al., 2016).

Thus, the objective of the present study was to assess the effectiveness of Advance
platelet-rich fibrin (A-PRF) membranes associated to the tunnel technique for root coverage

in patients with Cairo type 1 gingival recession for a period of 180 days.

2. Materials and Methods
The study conducted is of applied clinic nature, randomized, prospective with split-
mouth and, parallel groups. It was conducted at the Clinics of Unioeste Cascavel Campus
Odontology Course.

Forty four recessions were selected, of patients from 23 to 47 years old, of both sexes,
that presented bilateral Cairo type 1 gingival recessions, with probing depth inferior to 3mmm in
all teeth, without gingiva inflammation and free of caries (Figure 1 and 2). Patients with history
of systemic disease, smokers, pregnant women or breastfeeding women and those with

previous surgeries in the recession location were excluded. The calculation of the sample size
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to the number of gingival recessions was made with t-test for independent samples with test
power of 80% and alpha level of 0.05. These data were based on previous studies of the
researchers group (Tonet et al., 2010; Nassar et al., 2014; Spada et al., 2017).

The inital clinical/periodontal examination was conducted by a single operator,
previously calibrated that, with by Willians n° 23 type periodontal probe, determined: 1.
Recession height: measured as the distance from the cementoenamel junction to the gingival
margin, in mm; 2. Recession width: mesio-distal distance of the gingival margin, measured in
mm; 3. Pocket Depht: distance from the gingival margin (GM) to the bottom of the sulcus
with presence or absence and measured in mm; 4. Bleeding on probing: at each three teeth
with interval of approximately 30 seconds for record of the parameter, which corresponds to
the probing time with record of presence or absence. 5. Clinical attachment level: distance
from the cementoenamel junction (CEJ) to the bottom of the sulcus, with record of presence
or absence, and measured in mm. Obtained from the sum of the gingival recession and the
probing clinical depth; 6. Height of the keratinized tissue strip: the distance from the
mucogingival junction to the gingival margin; 7. Thickness of the keratinized gingival tissue
at three points (Mesial, central and distal); 8. Degree of sensitivity (U.S. Public Health
Service modified index comprising three scores: 0 (Alpha) — no sensitivity; 2 (Bravo) — slight
sensitivity; 3 (Charlie) — high sensitivity (Camilotti et al., 2012).

After the initial periodontal clinical examination, the recessions were randomly
divided into two groups (Random Group Generator - Web Site -
https://pt.rakko.tools/tools/59/), according to the treatments proposed in Figure 3. Each patient
received both surgical techniques, in hemiarch, tunneling associated to subepithelial
connective tissue (Tunneling + SCTG) and in the other hemiarch, tunneling associated to A-

PRF membranes (Tunneling + A-PRF), and the distribution to hemiarchs was randomly made.
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Recessions evaluated
N=49

Excluded n=5 (3+2)
Did not meet inclusion criteria =3
Did not want to participate in the study = 2

I Randomized (n=44) I

I Sctg + Tunneling (n=22) I I A-PRF + Tunneling (n=22) I
Evaluation + TPB Evaluation + TPB
0 day 0 day
90 days 90 days
180 days 180 days

Figure 3. Distribution of the 44 recessions according to the treatments proposed.

2.1 Surgical techniques
2.1.1 Recipient bed preparation:

The two surgical techniques were performed in one single surgical act, and so, the
bilateral receptor areas were simultaneously prepared. The receptor area was anesthetized with
infiltrative terminal anesthesia, with anesthetic articaine 4% and epinephrine 1:100.000 (DFL,
Rio de Janeiro, RJ, Brazil). Intra-sulcus incision was performed in the cervical region, at CEJ
level, for mesial and distal with 15¢ blade (Swann Morton, England), creation of tunnel with
tunnelers (Supremo Instrumentais Cirurgicos, S&o Paulo, Brazil), by means of a flap with
total thickness close to the gingival margin, until going beyond the mucogingival junction, so
as to obtain a tissue without tensions. The tooth root was scraped and smoothed with
periodontal curette, Gracey type, specific to the region, followed by abundant irrigation with

saline solution 0.9%.
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2.1.2 Obtention of the connective tissue graft and adaptation to the recipient bed
(Tunneling + SCTG Group)

The subepithelial connective tissue graft was obtained from the palate, through single
incision technique (linear incision) (Xavier e Alves, 2015). The donor region was sutured
with simple sutures using Nylon 5.0 prolene (SHALON® S&o Luis M. Belos, Goiés, Brazil),
then it was positioned on the gingival recession and stabilized in proximals with propylene
thread 5.0 (TECHSUTURE®, Bauru, S&o Paulo, Brazil) at CEJ level. It was later coronally
tractioned with vertical sutures fixed in the incision/vestibular region of the dental elements

involved, using polypropylene thread 5.0 (TECHSUTURE®, Bauru, S&o Paulo, Brazil).

2.1.3 Preparation of Advanced Platelet-rich Fibrin and adaptation in the recipient bed
(Tunneling + A-PRF Group)

Protocol for obtention and use of A-PRF (Choukroun and Ghanaati et al., 2018): 1°
Stage: Venipuncture and blood collection; 2" Stage: Cell separation (centrifugation); 3™
Stage: Preparation of A-PRF membranes. 1st Stage: Venipuncture and blood collection:
Before starting the surgical procedure for root coverage, venipuncture of around 60 ml of
blood was performed (according to the extension of the recipient bed). 2™ Stage: Cell
separation (centrifugation): The blood collected was immediately placed in the centrifuge
(Centrifuga Spinlab, Sdo Paulo, Brazil), not exceeding 3 minutes, in 10 ml portions. The
fibrin membranes were obtained by 1,500 rpm centrifugation for 14 minutes. When the
centrifugation was finished, the tubes were collected, and the fibrin was not immediately
removed. At least 30 minutes passed before its use in the surgical bed. 3™ Stage: Preparation
of A-PRF membranes: With the appropriate stainless-steel kit for making PRF membranes
(Supremo Instrumentais Cirurgicos, Sdo Paulo, Brazil) the intermediary portion centrifuged,
the fibrin clot, was separated from the portion of red cells and platelet-poor plasma and
deposited in the stainless steel box. The compressive lid was applied, without tightening it, for
15 minutes. The weight itself (130g) is enough to compress the clot to obtain the membranes,
without posing damages to the cell structures present in the fibrin mesh. Four A-PRF
membranes were used, and they were positioned and sutured inside the mucoperiosteal tunnel
created (Figure 4). The tissue was later coronally tractioned with vertical sutures fixed in the
incision/vestibular region of the dental elements involved, using polypropylene thread 5.0
(TECHSUTURE, Bauru, Séao Paulo, Brazil). (Figure 5 and 6)
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2.2 Post-operative control and evaluations

The patients received pain relief medications, antibiotic therapy, non steroidal anti-
inflammatory, analgesic and mouthwash (Amoxicillin 500mg at each 8 hours, for seven days,
nimesulide 100mg at each 12 hours for 3 days, dipyrone 500mg/5ml for 3 days and
chlorhexidine digluconate 0.12% at each 12 hours for 15 days). The donor region sutures
were removed after 7 days, and the recipient bed sutures were removed after 15 days.

The patients were assessed for a period of 180 days, and the clinical examinations
were made in periods of 0, 90 and 180 days, and in all periods the patients received
maintenance therapy, with all criteria of the initial periodontal examination reassessed. After
the 180 days of experimental period, all patients were included in a periodontal maintenance

program (Figure 7 and 8).

2.3 Statistical analysis

The program used for statistical analysis was GraphPad Prism 8.0®. The clinical data
were initially analyzed and assessed with SHAPIRO-WILK test for normality verification,
ANOVA and TUKEY tests for normal data and KRUSKALL-WALLIS and DUNN tests for
non-normal data. For analysis of sensitivity parameter and bleeding KRUSKALL-WALLIS and
DUNN tests were used. In the analysis between groups the STUDENT t-test was used, with
significance level of 5%.



3. Results

Forty four gingival recessions were analyzed, 22 from the tunneling + SCTG group
and 22 from the tunneling +A-PRF group.
Table 1 displays the values of periodontal clinical parameters for the tunneling + A-

PRF group analyzed after 180 days, with all parameters presenting statistically significant

improvements after the 180 days of follow-up (p<0.05).

Table 1 — Comparative analysis of periodontal parameters of the Tunneling + A-PRF group

in the initial and final periods. The values represent mean + standard deviation.

Parameters
(mm)
Recession width

Recession height
Probing depth

Clinical attachment
level

Height of attached
gingiva

Degree of
sensitivity

Bleeding rate

Tissue thickness

NOTE: Different letters mean that they are statistically different in each treatment group (p<0.05).

Tunneling + A-PRF

(initial)
2.68+0.64A

2.13+0.83A
1.71+0.38A

3.18+0.85A

1.37+0.47A

1.68+0.99A

0.31+0.64A

1.40+0.50A

Tunneling + A-PRF

(90 days)
1.63+0.95B

1.05+0.62B
1.35+0.37B

2.21+0.71B

2.21+0.53B

0.68+0.94B

0+0A

2.42+0.76B

Tunneling + A-PRF

(180 days)
1.53+0.63B

1.13+0.51B
1.08+0.26B

2.13+0.51B

2.33+0.81B

0.4+0.63B

0.6+0.50B

2.26+0.70B
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Table 2 presents the values of periodontal clinical parameters for the tunneling +
SCTG group analyzed after 180 days, where all periodontal parameters presented statistically

significant improvement, except for bleeding rate.

Table 2 - Comparative analysis of periodontal parameters of the Tunneling + SCTG group in

the initial and final periods. The values represent mean + standard deviation.

Parameters Tunneling + SCTG Tunneling + SCTG =~ Tunneling + SCTG
(mm) (initial) (90 days) (180 days)
Recession width 2.5+0.51A 1.73+0.73B 1.26+0.59B
Recession height 2.04+0.57A 0.89+0.56B 0.93+0.45B
Probing depth 0.71£0.52A 1.24+0.39B 1.06+0.13B
Clinical 3.18+0.73A 2+1B 2.13+0.74B
attachment level
Height of attached 1.36+0.49A 2.15+0.50B 2.2+0.67B
gingiva
Degree of 1.68+1.08A 0.42+0.50B 0.13+0.35B
sensitivity
Clinical 0.27£0.45A 0.05+£0.22A 0.4£0.63A
attachment level

NOTE: Different letters mean that they are statistically different in each treatment group (p<0.05).
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Table 3 presents the comparison of the means variation (initial and after 180 days) of
each periodontal parameters among SCTG and A-PRF groups. No statistically significant
differences were observed, and there was gain of 1.40+0.66mm in gingival height in tunneling
+ SCTG group and 1.36£0.72mm in tunneling + A-PRF group. Besides, gain in the tissue
thickness was obtained for both groups: 0.45+1.40mm for the tunneling + SCTG group, and
0.13+1.45mm for the tunneling + A-PRF group. Dentin sensitivity also presented significant
improvement (p<0.05) from 1.68+1.08 to 0.13+0.35 in the SCTG group, and from 1.68+0.99
to 0.4+0.63 for the A-PRF group.

Table 3 - Comparative analysis of the variation (0 — 180 days) of periodontal parameters in
SCTG and A-PRF groups. The values represent mean * standard deviation.

Parameters Tunneling + SCTG Tunneling + A-PRF
(mm)

Recession width 1.73+0.78 1.63+1.04
Recession height 1.40+0.66 1.36+0.72
Probing depth 0.98+0.96 0.96+0.80
Clinical Attachment Level 1.72+1.12 1.72+0.93
Height of attached gingiva -0.13+1.20 -0.27+1.27

Tissue thickness -0.45+1.40 -0.13+1.45

NOTE: Data not statistically significant (p>0.05).

Some patients reported more intense pain in the donor region. Swelling and discomfort
were the complications reported by the patients in this study in the first post-operative days,
while after the first week no type of discomfort was reported.

All patients stated that they would undergo the procedure again, if necessary, chiefly

due to the improvement in esthetic and in the initially presented dentin sensitivity.

4. Discussion
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For gingival recession coverage, the gingival plastic surgery is a daily challenge in the
clinical practice, because many anatomic variations must be considered in their treatment,
which can influence their prognosis. The presence of interproximal bone, the thickness of the
keratinized tissue, the size of adjacent papillae, the teeth positioning, as well as the dexterity,
skills and experience of the professional were reported by Corteleni et al., 2018; Cortelini et
al., 2009; and Tonetti e Jepsen, 2014.

The tunneling technique associated to the coronal positioning provides high safety
with minimum handling and tension in the graft, thus ensuring less post-operative discomfort.
This technique is indicated for multiple gingival recessions in the literature (Zabalegui et al.,
1999).

Patients that present gingival recessions with complaints associated to dentin
hypersensitivity and esthetics are eligible to receive periodontal plastic surgery for root
coverage. Root coverage in locations with loss of gingival tissue, whether localized or
generalized, is one of the objectives of periodontal plastic surgeries (Nassar et al., 2014).

The present study showed significant improvement in periodontal parameters in both
groups after 6 months of post-operative, and such results are aligned with those of studies
conducted by Sato et al., 1993 and Cugini et al., 2000.

Though SCTG presents better results in most periodontal parameters, they were not
statistically significant, which demonstrates that A-PRF membranes can be indicated for
patients that don’t want to undergo the procedure for removal of the graft; and in cases where
the patient does not have enough gingival tissue at the donor location. Moreover, the absence
of risk of post-operative complications like pain, palate necrosis, and vascular accident of the
palatine artery, is an advantage assigned to the use of A-PRF.

Several treatment modalities are being added, like different flap designs, autogenous
grafts associated or not to other materials, synthetic materials, and even orthodontic treatment
(Kassab et al.; 2010). The advanced platelet-rich fibrin (A-PRF) matrix can protect open
injuries (Martins et al., 2017), and, mainly, it can increase tissues cicatrization (Lebarbenchon
et al., 2019), because it can control the inflammatory process by gradual release of cytokines
and growth factors, thus stimulating the synthesis of fibroblasts and collagen, also promoting
angiogenesis and epithelial migration (Martins, 2017; Macedo, 2019; Culhaoglu, 2018).

Previous studies on Miller class | and Il bilateral recessions, split mouth, that assessed the
use of PRF for root coverage compared to connective tissue graft reported results without
statistical differences in the level of root coverage across groups (Jandovic 2012; Tunali 2015;

Oncu 2017). However, according to Miron et al. systematic review, 2017, the results of root
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coverage performed with Coronary Repositioning + connective tissue graft are better than those
found with the use of PRF. The amount of gingiva attached was statistically higher in both
groups of the present study when compared to the initial value, with statistical differences
between the two groups, and with values favorable to the group that used connective graft. Such
result corroborates previous systematic reviews (Moraschini 2016; Miron et al., 2017; Castro
2017).

Tunali 2015, in his study, did not observe statistically significant differences in the amount
of gingiva attaches after 12 months. The increase of gingiva attached in the connective graft group
is explained by the fact that the connective tissue graft transfers its genetic expression from the
donor location, increasing the strip of keratinized tissue and the thickness of the gingiva attached
to the recipient area.

The shorter strip of keratinized tissue in the PRF group can be explained by the fact that
the autologous fibrin works with angiogenesis increase, promoting and inducing the formation of
neovascularization and new tissues in the recipient bed. For the root coverage procedure to be
successful, the quality of the recipient bed is fundamental, therefore, when a strip of keratinized
tissue is available, it will promote the formation of more keratinized tissues. However, in case
there is only a loose mucous tissue, not adhered, a similar formation of this tissue, with poor
quality, will be found (Dohan et al., 2006).

The positive PRF results are granted to the different growth factors (PDFG, VEGF E
TFG), cytokines, glycoproteins, and chiefly the dense network of fibrin matrix (100x greater
than normal) that increases and promotes angiogenesis and matrix synthesis (Keceli et al.,
2008, 2015). In this study there was efficacy in recession coverage for both groups (tables 1
and 2), which is aligned to other studies that found similar results, like those by Oncu 2017
and Keceli et al., 2008.

Recent studies have emphasized the tissue biotype importance for the gingival margin
stability over time (Pini Prato et al., 2017). Techniques that utilize connective tissue graft are
reported with more gain in gingival thickness (Baldi et al., 1999). In the present study, it was
observed that in situations where A-PRF was used there was no statistically significant difference
in gingival thickness.

Improvement in the height of the attached gingiva was observed in both groups,
however, the A-PRF group obtained greater gain, though without statistical differences
between them (increase of 0.13+1.20 against 0.27+1.27), result that is similar to that found in
the study by Oncu et al., 2017.
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The quality and amount of soft tissue reached after the root coverage with PRF membrane
graft is directly associated to the amount of fibrin matrix grafted. Ghanaati et al 2014 found out
that while using 3 to 4 PRF membranes, fibropromotion could be clinically predictable.

The advantages of using L-PRF or A-PRF are based on the platelet cytokines that play
a fundamental role in the initial mechanisms of the cicatrization process, due to their capacity
to stimulate cell migration and proliferation, induce remodeling of the fibrin matrix and the
secretion of a collagen matrix. These cytokines stay trapped in the fibrin mesh. The increase
in the number of leukocytes plays a central role in the phagocytosis of microorganisms and
necrotic tissues, and also directs the future regeneration of these tissues through the release of
cytokines and growth factors, in addition to stimulating angiogenesis and the formation of
tissues (Ghanaati et al., 2014; Isobe et al., 2017; Kobayashi et al., 2016).

5. Conclusion
Based on the clinical significance of results, it was possible to conclude that both
SCTG and A-PRF, associated to the tunneling technique, presented significant improvement
in the periodontal parameters assessed, without presenting significant statistical difference
between them, suggesting that A-PRF associated to the tunneling technique, can be used as
alternative to SCTG in the treatment of Cairo type | gingival recessions.
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Figure legends:

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:

RTI Cairo recession, initial appearance.
RTI Cairo recession, initial appearance.

Distribution of the 44 recessions according to the treatments proposed.

Appearance of the fibre membrane after centrifugation.
Receiving bed prepared using the tunnelling technique.
ECTS and A-PRF membranes sutured to the recipient bed.
Postoperative appearance at 180 days

Postoperative appearance at 180 days
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