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This systematic review and meta-analysis sought to evaluate the efficacy of platelet-rich
fibrin (PRF) membranes versus subepithelial connective tissue grafts (SCTGs) in the
coverage of Miller class | and Il gingival recessions. After the inclusion and exclusion
criteria were applied, the quality of seven articles (Cohen’s Kappa = 0.9) was evaluated
using the Jadad scale. The MEDLINE/PubMed, Cochrane, and Web of Science databases
were consulted, and manual searches were performed in the most popular periodontics
journals. The studies included considered a total of 122 patients, 203 surgical fields on
which SCTGs were used, and 205 surgical fields on which PRF was used. The param-
eters analyzed were probing depth, clinical attachment level, gingival recession,
and keratinized mucosa. The minimum follow-up period accepted was 6 months.
A statistically significant difference between the SCTG and PRF groups was found only
in the case of keratinized mucosa. However, gingival recession, clinical attachment
level, and probing depth parameters in the PRF group were found to be statistically
equal to those of the SCTG group (the gold standard) (p =0.05). PRF membranes were
determined to be a promising alternative to autogenous gingival grafts in the treat-

= systematic review

Introduction

Gingival recession can be defined as the apical migration of
the gingival margin toward the cementoenamel junction. It
leads to cosmetic complications and discomfort, since both
the cementum covering the root surface and the dentin are
exposed to the oral environment.! The etiology of gingival
recession is multifactorial, though the condition is typically
associated with bacterial plaque buildup on the teeth.

The changes associated with the pathological migration of
the gingiva go far beyond cosmetic irregularities; they may
involve serious root lesions as a result of this bacterial plaque
buildup. Thus, one of the main objectives of periodontal
surgery is to obtain predictable root coverage.!?

Miller class 1 and II recessions are those for which
the chance of clinical success is greatest and for which
the most complete coverage is obtained.* In these cas-
es, subepithelial connective tissue grafts (SCTGs) are
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ment of Miller class | and Il gingival recessions.

considered the gold standard for the functional and cos-
metic predictability they provide.*>

The literature reports on different techniques and
protocols in which SCTGs are used; these grafts may be
employed alone or in combination with biomaterials.®
Though efficacy varies, the use of autogenous grafts always
requires the opening of a second surgical site to remove
tissue, a process which increases postoperative morbidity.
SCTGs are limited in size, since the area available for donor
tissue, which is typically palatal, is restricted; therefore,
multiple recessions cannot be treated.*

A variety of research into substitutes for SCTGs has been
performed. However, the applications of biomaterials, such
as acellular dermal matrices, collagen membranes, and
enamel matrix derivatives, are also limited by financial and/
or clinical restrictions.® In the last decade, however, bioma-
terials produced using autogenous platelet concentrates
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have created new possibilities for tissue healing processes;
most recently, they have been used as promising substitutes
for SCTGs. Second-generation platelet concentrates include
platelet-rich fibrin (PRF), which is a completely autogenous
material available in limited quantities and prepared using
small portions of the patient’s own blood without the addi-
tion of anticoagulants.”®

Recent studies have recommended the use of PRF mem-
branes for the treatment of gingival recession as an alternative
to SCTGs.>'” However, because it is a new type of biomaterial
that has not been tested in many prospective follow-up stud-
ies, issues such as root coverage predictability, effects on
healing, and the molecular mechanisms of action involved
in these processes have yet to be fully understood.'? These
factors support this systematic review of the literature and
meta-analysis, which together seek to objectively present the
most recent findings on the efficacy of PRF as an alternative
to the gold standard in the coverage of Miller class I and II
gingival recessions. This review considers clinical periodon-
tal parameters such as probing depth, clinical attachment
level, gingival recession, and keratinized mucosa.

Materials and Methods

This systematic review/meta-analysis was recorded
in the PROSPERO international prospective register of
systematic reviews (National Institute for Health Research,
United Kingdom) under protocol number 42017068165.
According to the PRISMA (Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses) criteria, the central ques-
tion, “are PRF membranes effective as a replacement for the
gold standard in the treatment of Miller class I and II gingival
recessions?,” was formulated based on a PICO (Population;
Intervention; Comparison; Outcome) framework. In the PICO
framework, the population was patients receiving Miller class
I or Il root coverage surgeries; the intervention was root cov-
erage surgical technique in which a PRF membrane is used
(experimental group) and a root coverage surgical procedure
involving SCTGs (control group); the comparison was sites
treated with PRF membranes versus sites treated with SCTGs;
and the outcome was the evaluation of probing depth, clinical
attachment level, gingival recession (defined as the height of
the retraction from the cementoenamel junction to the free
gingival margin), and keratinized mucosa (measured based
on the most apical point of the free gingival margin to the
mucogingival junction) through the use of a specific search
strategy and inclusion and exclusion criteria, and by perform-
ing methodology screenings, extraction, synthesis, and evalu-
ation of the previously established data.

Search Strategy

Two of this review’s authors (B.L.P. and M.A.R.R.; Cohen’s
Kappa = 0.9) performed independent searches in vari-
ous online libraries and databases, including MEDLINE/
PubMed, the Cochrane Central Register of Controlled Trials,
and the Web of Science Journal Search. The manual search
was performed in the following journals: Journal of Clinical
Periodontology, Journal of Periodontology, Periodontology
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2000, Journal of Periodontal Research, Clinical Oral Implants
Research, Clinical Implant Dentistry and Related Research,
Clinical Oral Investigations, Oral and Maxillofacial Surgery,
Journal of Dental, Journal of Dental Research, PlosOne, and
Biomaterials.

The search was completed on June 4, 2018. The following
keywords were combined in the following ways in all of the
databases and journals: “connective graft AND PRF” “con-
nective graft AND PRF AND gingival recession,” “connec-
tive graft AND PRF AND gingival recession AND random-
ized clinical trial,” “subepithelial connective graft AND
PRF AND gingival recession,” and “subepithelial connective
graft AND PRF AND gingival recession AND randomized
clinical trial.” In MeSH (Medical Subject Heading), the
terms considered were “connective graft and PRF” ([MeSH
Terms] AND “design” gingival recession [All Fields] OR
“randomized clinical trial” subepithelial connective graft
[All Fields]).

Study Selection and Inclusion Criteria

The studies selected included only articles that were
published in English and which described the clinical
evaluation of the use of PRF as a replacement for SCTGs in
Miller class I and Il root coverage procedures. The minimum
follow-up period required for inclusion was 6 months. Only
randomized controlled trials with at least 10 patients were
used and with methodology that compared a control group
(SCTG and coronally positioned flap) to an experimental
group (PRF and coronally positioned flap). Clinical cases,
prospective and retrospective studies, research performed
on animals, studies without control groups, and studies
which did not allow for proper comparisons of the param-
eters were excluded. The research team held meetings to
decide on inconsistencies between the articles selected in
the individual searches. All additional information neces-
sary to the establishment of the articles to be used in this
review was obtained through contact with the original
authors. All of the titles and abstracts considered relevant
were selected for a complete reading of the article and sub-
sequent appraisal.

Risk of Bias and Analysis of the Quality of the Studies
Included

The quality of the articles included in this review was evaluated
using the Jadad scale, as detailed in =Table 1.'®'° Heterogeneity
was analyzed using Cochran’s Q (x?), in which the index of
heterogeneity (I>) was measured and found to be above 75%
(0-100), a result which is indicative of relevant heterogeneity.>

Statistical Analysis

The Reviewer Manager software, version 5.3 (Copenhagen:
The Nordic Cochrane Centre, The Cochrane Collaboration,
2014) was used to perform the meta-analysis and produce
the graphs. The analysis of the clinical parameters defined
probing depth, clinical attachment level, gingival reces-
sion, and keratinized mucosa as the means and standard
deviations of each group, and the weight of contribution of
each study to the analyses performed was also calculated,
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Table 1 Jadad scale for quality analysis of articles used
Quality scale—Jadad et al, 1996
Parameters Score Jankovic | Eren and | Tunalli Uraz Eren Onci, Mufti
et al, Atilla, et al, et al, et al, 2017 et al,
2012 2014 2015 2015 | 2016 2017
Was the study described as randomized? (Oor+1) | 1 1 1 1 1 1 1
Was the method of randomization appro- | (Oor+1) | 1 1 1 1 1 1 1
priate?
Was the study described as double-blind? | (0 or+1)
Was the method used for double-blindness | (0 or +1)
adequate?
Was the method used to generate the (0or1) 0 0 0 0 0 0 0
randomization sequence appropriate?
Was the masking method appropriate? (0or1) 0 0 0 0 0 0
Have the numbers and reasons for losses (Oor+1) | O 1 0 1 1 0
and dropouts been described?
Total 2 3 2 3 2 3 2

the significance level considered was 0.05. Details are
shown in =Tables 2 and 3.

Results

A total of 706 articles were found to have the keywords con-
sidered herein. After the inclusion and exclusion criteria were
applied to the titles and complete abstracts and all duplicate
articles were removed, ten eligible articles remained. After
these ten articles were appraised in their entirety, three were
excluded and seven were selected for the qualitative and
quantitative analyses (=Fig. 1). All of the articles selected
were published between 2012 and 2018.

Patients: Surgical Sites, PRF Protocols, and
Medications
A total of 122 patients of both sexes were evaluated. They
ranged from 18 to 60 years of age and were selected based
on the presence and type of gingival recession (Miller class-
es I and II). Patients with systemic health problems, those
with periodontal health problems (plaque and bleeding
index <25%), smokers, heavy drinkers, and patients undergo-
ing orthodontic treatment were excluded. The surgical sites
were also considered: procedures were performed on both
the upper jaw and the lower jaw. Two hundred and three
cases represented the control group (SCTG), and 205 cases
representedtheexperimentalgroup(PRF).Themostfrequently
employed follow-up period was 6 months in length; the
follow-up period was 12 months long in only one article.!!

Small differences were found in the PRF protocols used
in the studies. Only one of the studies used less than 10 mL
of blood.” Two articles applied a centrifugation time short-
er than 12 minutes.>'* Only three teams of authors provided
details on the brand and model of the centrifuge used to fab-
ricate the membranes.!%!113

Different research teams also prescribed different medica-
tions to patients. In the chemical control of plaque, the studies

varied in the type of antiseptic solution adopted, its concentra-
tion, the duration of mouthwash rinsing recommended, and the
number of days for which mouthwash was to be used before and
after surgery. Variations in antibiotic, anti-inflammatory, and
painkiller prescriptions and dosages were also found (~Table 4).

Basic periodontal therapy prior to the surgical procedure
was consistent among the studies. However, the protocols
varied and included steps such as oral hygiene, scaling, and
root planing, and professional dental cleaning with rub-
ber cups and/or abrasive polymer pastes (=Table 5). In the
postoperative period, the patients received important rec-
ommendations, including liquid or soft food diets, proper
hygiene at the surgical site, and rinsing with chlorhexidine
for the first 2 weeks.

Clinical Periodontal Parameters

The meta-analysis revealed no significant differences
between the PRF and SCTG groups in terms of probing depth,
clinical attachment level, or gingival recession.

The groups did not differ in probing depth values at the
6-month follow-up evaluation (p = 0.28; mean difference
[MD] = 0.04 mm; 95% confidence interval [CI]: -0.03 to 0.11).
The 12 was 0% (p = 0.48; =Fig. 2). Similar data were observed
at baseline, at which point there were no significant dif-
ferences between the groups (p = 0.28; MD: 0.04 mm; 95%
CI=-0.03t00.11). The I> was 0% (p = 0.48; =Fig. 3).

No significant differences were found between the groups’
clinical attachment levels after 6 months of follow-up
(p = 0.90; MD: -0.03 95% CI: -0.55 to 048). The I? was 92%
(p <0.00001; =Fig. 4). Similarly, there were no significant
differences in clinical attachment levels between the groups
at baseline (p = 0.39; MD: 0.27; 95% CI: -0.34 to 0.87). The I
was 91% (p < 0.00001; =Fig. 5).

No significant differences were found between the groups’
gingival recessions at 6 months of follow-up (p = 0.08;
MD: 0.16; 95% CI:- 0.02 to 0.33). The I> was 81% (p < 0.0001).
The gingival recessions also did not differ between the groups
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Table 2 General qualitative data

Authors Jankovic et al, Eren and Tunallietal, | Urazetal, Eren et al, Oncii, 2017 | Mufti et al,

2012 Atilla, 2014 2015 2015 2016 2017
Types of RCT RCT RCT RCT RCT RCT RCT
study
Period 6 6 12 6 6 6 6
(mo)
No. 15 22 10 15 24 20 16
(patients)
Testgroup | 150A 44 OA 22 OA 24 OA 30 OA 30 OA 16 OA

(CF+PRF) (CF+PRF) (CF+PRF) (CF+PRF) (CF+PRF) (CFM+PRF) | (CF+PRF)
Control 15 0A 44 OA 22 OA 24 OA 30 OA 30 OA 16 OA
group (CF+SCTG) (CF+SCTG) (CF+SCTG) (CF+SCTG) (CF+SCTG) (CF+SCTG) (CF+SCTG)
Sex (M/F) | 5M/10F 9 M/13F aM/6 F 9M/6F 10 M/14F 9M/11F 9M/7F
Age (y) 19-47 18-32 25-52 23-48 >18 20-60 >18
Smokers NR 0 0 0 0 0 0
Miller class | 1-II -1l Il -l -l -1l -1
Surgical NR M/) M) M) M/] M/) M/)
sites
Recession 22 mm >2 mm >3 mm 22 mm 22 mm >3 mm NR
(mm)
Histologi- NA NA NA NA NA NA NA
cal analysis
Molecular | NA NA NA NA Yes NA NA
analysis
Index of Controlled Controlled Controlled Controlled Controlled Controlled Controlled
plaque
Centrifuge | NR Nuve. Laborato- | Hettich Uni- NR NR PC-02 Process | NR
(mark) ry. Eq. NF200 versal 320
Caries 0 0 0 0 0 0 0
Centrif- 10 mL/3,000 10 mL/400G/12 10 mL/2,700 10 mL/2,700 10 mL/2,700 9 mL/2,700 10 mL/3,000
ugation RPM/10 min min RPM/12 min RPM/12 min RPM/12 min RPM/12 min RPM/10 min
prot.
Pain <in PRF (d) NR NR NR NR <inPRF(7d) | <inPRF

(13, 22, 32 wk)

Abbreviations: AM, anterior maxilla; CF + PRF, coronal flap + platelet rich fibrin; CF + SCTG, coronal flap + subepithelial connective tissue graft; CFM + PRF, coronal
flap modified + platelet-rich fibrin; CFM + SCTG, coronal flap modified + subepithelial connective tissue graft; HS, histological studies; M//F, male/female; M/),
maxilla/jaw; MS, molecular studies; N, number of patients; NA, not applicable; NR, not reported; OA, operated areas; RCT, randomized clinical trial.

at baseline (p = 0.09; MD: 0.31; 95% CI: -0.05 to 0.67). The I
was 89% (p < 0.00001; =Figs. 6 and ~Figs. 7).

At 6 months of follow-up, the groups differed significantly
only in their keratinized mucosa values (p <0.00001;
MD: -0.39 95% CI: -0.56 to 0.22). The I> was 21% (p = 0.27;
~Fig. 8). However, these values did not differ significantly
between the groups at baseline (p = 0.20; MD: 0.11; 95%
Cl: -0.06 to 0.27). The 1> was 22% (p = 0.26; =Fig. 9).

Based on these results, PRF membranes were determined
to be a promising alternative to autogenous gingival grafts
in the treatment of Miller class I and II gingival recessions.

Discussion

This review considered high-impact articles from the field of
periodontics to assess the reliability of the data on the use
of PRF membranes as a substitute for the gold standard in
the treatment of gingival recession. We did not limit the date
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of publication of the studies included to consider all of the
literature available on the topic. Research in which PRF mem-
branes were used in root coverage procedures is still scarce
and is largely restricted to case studies or animal studies. We
sought to standardize the methodology applied to the stud-
ies selected in an attempt to achieve a higher index of hetero-
geneity for the results.

Selecting articles based on their methodological proto-
cols aided in obtaining uniformity in the data, lowered dis-
parities between processes, and reduced the risk of bias.?!
Even with randomized clinical trials with a high scientific
weight, we found high indices of heterogeneity (greater
than 90%) for some of the parameters considered, particu-
larly at baseline. Though considered high, however, these
values are justifiable because it is unfeasible to standard-
ize patients’ initial conditions in many fields of medical
research; there will always be small differences between
study subjects.



Table 3 General quantitative parameters
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Subepithelial connective tissue graft

Platelet-rich fibrin

Baseline 6 mo 12 mo Baseline 6 mo 12 mo
Author(s) | Mean+SD | OA | Mean+SD | OA | Mean+SD | OA | Mean+£SD | OA | Mean+SD | OA | Mean £SD | OA
Jankovic et al, 2012
PD 0.86 £ 0.47 15 | 0.92+0.48 15 0.74+£0.53 | 15 | 0.95+0.41 15
CLI 4.31+£0.61 15 | 1.35+£0.38 15 435+0.67 | 15 | 1.48+04 15
KM 1.41£0.58 15 | 2.85+0.45 15 1.32+0.66 | 15 | 2.2+0.54 15
Recession | 3.45+0.84 15 | 0.38+0.48 15 3.51+£0.7 15 | 0.68+0.45 | 15
Eren and Atilla, 2014
PD 1.05+0.21 44 | 1.45+0.60 44 1.07+032 | 44 | 1.09£0.29 | 44
CLI 3.68 £0.73 44 | 1.59+0.65 44 3.75+0.7 44 | 1.32+0.55 | 44
KM 2.41+1.20 44 | 3.63+1.43 44 258+137 | 44 | 3.51+£1.28 | 44
Recession | 2.61+0.67 | 44 | 0.16+£0.33 | 44 2.67+0.61 | 44 | 0.18+0.32 | 44
Eren et al, 2016
PD 1.04 £0.21 24 | 1.12+£0.6 24 1.07+032 | 24 | 1.09£0.29 | 24
CLI 3.68+0.73 24 | 1.59+0.65 24 3.75+0.7 24 | 1.32+0.55 | 24
KM 2.41+1.20 24 | 3.63+1.43 24 258+1.37 | 24 | 3.51+1.28 | 24
Recession | 2.60+0.67 24 | 0.16+0.33 24 2.67+0.61 | 24 | 0.18+0.32 | 24
Tunalli et al, 2015
PD 1.49 £0.50 22 | 1.13+£0.35 22 | 1.18+0.35 | 22 | 1.33£0.59 | 22 | 1.24+0.37 | 22 | 1.18+0.33 | 22
CLI 5.20+1.49 22 | 2.24+0.82 22 | 216+0.79 | 22 | 5.03+1.94 | 22 | 2.27+0.92 | 22 | 233+£0.9 22
KM 243+£0.52 | 22 | 2.93+0.71 22 | 3.03+£0.74 | 22 | 2.33+£0.56 | 22 | 2.93£0.7 22 | 2.86+0.69 | 22
Recession | 4.02+0.12 22 | 1.14+0.04 22 | 0.98+0.05 | 22 | 445+0.18 | 22 | 1.14£0.06 | 22 | 1.05+£0.04 | 22
Urazetal, 2015
PD 1.38£0.58 52 | 1.13+0.35 52 1.53+0.17 | 52 | 1.31£0.14 | 52
CLI 4.40 £ 0.86 52 | 1.18+0.35 52 6.27+1.27 | 52 | 2.48+1.41 52
KM 3.93+0.72 52 | 5.11+£0.76 52 3.45+1.05 | 52 | 463+0.86 | 52
Recession | 3.11+0.80 52 | 0.11+0.27 52 473+1.3 52 | 1.17+£1.47 | 52
Oncii, 2017
PD 1.33+£0.66 | 30 | 1.17+£0.38 | 30 1.47+0.51 | 30 | 1.17+0.38 | 30
cu 5.53£1.07 | 30 | 1.17+0.97 | 30 5.37+1.07 | 30 | 2.07+1.17 | 30
KM 2.60+£0.77 | 30 | 433+0.88 | 30 2.70+£0.70 | 30 | 3.80+0.93 | 30
Recession | 4.17 +0.83 30 | 0.68+0.92 30 3.93+0.91 | 30 | 0.90+1.03 | 30
Mufti et al, 2017
PD
CLI 412+1.258 | 16 | 4.44+1.031 4.06+1.18 | 16 | 2.81+£0.83
KM 431+0.793 | 16 | 4.63+0.806 4.06+1.61 | 16 | 4.44+£2.25
Recession | 2.13+0.806 | 16 | 1.38 £0.806 2.19+0.98 | 16 | 1.12+0.81

Abbreviations: CLI, clinical level of insertion; KM, keratinized mucosa; M, mean; OA, operated area; PD, probing depth; R, recession; SD, stan-

dard derivation.

To ensure the quality of the information, all of the articles
were assessed using the Jadad scale.’®'® On this scale, arti-
cles of greater scientific relevance receive scores greater than
or equal to 3. The studies included in this review reached
received scores between 2 and 3 (=Table 1). The scores
received were due to certain methodological limitations,
such as the impossibility of performing a double-blind tri-
al due to the inability to blind the surgeon to the procedure

being performed. However, all of the patients in all of the
studies included were blinded in both experimental and
control groups, which allowed for a reliable evaluation of the
postoperative results.

In each of the studies included in the review, the sample
group was chosen using previously established inclusion
and exclusion criteria to reduce bias. Unlike in the sys-
tematic review and meta-analysis by Moraschini et al, no
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Fig. 1 Flow diagram of the literature search strategy.

studies were allowed in which smoking, heavy drinking,
or systemic and/or periodontal diseases were not listed as
exclusion criteria.?? It is known that clinical attachment
loss tends to be greater in smokers than in nonsmokers due
to the tissue damage caused by nicotine.? Furthermore, the
amount of cigarettes smoked daily and the length of time
for which a patient has been a smoker have direct effects
on the extent of periodontal damage: the greater the expo-
sure to nicotine, the greater the damage to the periodontal
tissue.2?* Thus, the exclusion of smokers from the sample
is prudent and minimizes external factors that may affect
the clinical parameters in question.

To avoid biases caused by influences outside of the PRF
membrane or SCTG implantation process, all of the articles
chosen were ones which had adopted pre- and postopera-
tive bacterial plaque control protocols. Uraz et al highlighted
the role of the periodontist in correctly informing patients
on brushing techniques, which are the keys to successfully
maintaining native periodontal tissues.'®?* Brushing is able
to break down oral biofilm, thus hindering the accumulation
of debris on the gums or surfaces of the teeth, contributing
to the prevention of gingivitis, slowing down the formation
of calculus, and preserving the tissues involved.'? Dental
professionals must emphasize the importance of adequate

European Journal of Dentistry Vol. 14 No. 2/2020

bacterial control in the postoperative period, since these
microorganisms can exacerbate immune and inflammatory
processes, thus compromising wound healing.?>?® However,
postoperative morbidity creates difficulties in maintaining
proper hygiene, and the use of chemical agents is necessary
for bacterial control?® (~Tables 4 and 5).

Bacterial plaque is considered the primary etiological fac-
tor in the development of periodontal diseases. Scaling and
root planing are performed as the first stage of mechanical
decontamination of the environment in any periodontal pro-
cedure so that the surgical site can be more biocompatible
with the material being introduced. Only two articles includ-
ed in this review failed to mention the use of this procedure,
though no significant differences were found between their
results and the results of the other studies (~Table 5).1>13
Nevertheless, the benefits of mechanical debridement are
well-established in the literature; the procedure aids in
reducing postoperative contamination.?’

Serving as the gold standard in the chemical control of
biofilm, 0.12% chlorhexidine is frequently indicated as a bac-
tericide in the postoperative period. However, the literature
includes clinical protocols that differ in terms of the time of
exposure, the frequency of use, and the duration of treat-
ment (=Table 4). Chlorhexidine-based agents act by altering



Table 4 Drug protocol adopted by authors
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Jankovic Eren and Tunalli Uraz Eren Onci, Mufti
etal, 2012 | Atilla, 2014 | etal, 2015 | etal, 2015 | etal, 2017 etal, 2017
2016
Chlorhexidine % 0.12% NR 0.12% 0.12% NR 0.12% 0.2%
No. of mouth- | NR NR NR 1 NR 2 2
wash
No. of days 21 NR 15 NR NR NR 21
Antibiotic therapy | Concentration | NR NR 1,000 mg NR NR NR NR
Amoxicillin
No. of days NR NR 2x day for NR NR NR 5d
5d
Anti-inflammatory | Concentration | NR NR NR NR NR NR NR
analgesic (AINES) |7\ "of days NR NR NR NR 2xdayfor | NR 5d
5d
Anesthetic Salt type NR Lidocaine Articaine Lidocaine NR NR NR
2% 2% 2%
Vasoconstric- NR Epinephrine | Epineph- Epineph- NR NR NR
tor 1:100.000 rine rine
1:100.000 1:100.000
No. of tubes NR NR NR NR NR NR NR
Radical chemical Biomodifier NR NR NR Not per- NR NR NR
conditioning agent formed
Oral hygiene Professional OHI OHI OHI OHI OHI OHI OHI
(control of plaque) | (OHI; RSS; PRC) | RSS RSS RSS RSS RSS
PRC PRC PRC PRC
Ultrasound Ultrasound | Ultrasound
Patient Brushing/ Brushing/ Brushing/ Brushing/ Brushing/ | Brushing/ Brushing/
(brushing/ NR NR NR Stillman NR NR NR
technique) modified

Abbreviations: NM, not reporter; OHI, oral hygiene instructions; PRC, prophylaxis with rubber cup; RSS, root scaling and straightening.

Table 5 Oral hygiene protocol

Jankovic Eren and Tunalli Uraz Eren Oncii, Mufti
etal, 2012 Atilla, 2014 | etal, etal, etal, 2017 etal,
2015 2015 2016 2017
Professional (OHI; Preop- OHI NR NR OHI NR OHI OHI
RSS; PRC) erative RSS RSS RSS
PRC PRC
Ultrasound
Postop- | OHI OHI OHI OHI OHI OHI OHI
erative RSS RSS RSS RSS
PRC PRC PRC PRC
Ultrasound | Ultrasound
Patient Preop- Brushing/ NR NR NR NR NR NR
(brushing/ erative NR
technique) Postop- | Brushing/ Brushing/ Brushing/ Brushing/ Brushing/ Brushing/ | Brushing/
erative NR NR NR Stillman NR NR NR
modified

Abbreviations: NM, not reporter; OHI, oral hygiene instructions; PRC, prophylaxis with rubber cup; RSS, root scaling and straightening.

bacterium adsorption to the teeth through the reduction of
the biofilm, as well as by killing microorganisms through the
penetration of the cell wall.?8

The medications prescribed also varied from one study
to the next, particularly in terms of the use of postoperative
antibiotics (=Table 4). There is no consensus in the literature

regarding the use of systemic antibiotics as part of peri-
odontal surgery, and opinions vary on their prescription and
methods of use. Herrera et al performed a systematic review
and concluded that the prescription of antibiotics in the
postoperative period may be beneficial in reducing microor-
ganisms and preventing infections that can influence tissue
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PRF Graft Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% CI
Eren.etal 2014 1.07 032 44 105 0.21 44 419% 0.02[-0.09,0.13] ——
Eren. etal 2016 1.07 032 24 1.04 0.21 24 229% 0.03[-012,0.18] S | E—
Jankovich. etal 2012 074 053 15 086 047 15 42% -0.12(-0.48,0.24)
Oncuetal. 2017 1.47 051 30 133 066 30 6.0% O0.14[0.16, 0.44] _—
Tunalli etal. 2015 133 059 22 149 05 22 51% -0.16(-0.48 0.16]
Uraz. etal 2015 153 017 54 138 058 52 199% 0.15[-0.01,031) T
Total (95% CI) 189 187 100.0% 0.04[-0.03,0.11] ?
Heterogeneity: Chi*= 4.53, df=5 (P = 0.48), F=0% s 05 ) 025 3

Test for overall effect. Z=1.08 (P =0.28)

Fig. 2 Comparison between PRF and SCTGs in the clinical parameter “probing depth” after 6 months. PRF, platelet-rich fibrin; SCTGs; subepithelial

connective tissue grafts.

Favours [PRF] Favours [Grafi]

PRF Graft Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, 95% ClI IV, F 95% CI
Eren.etal 2014 1.32 055 44 159 065 44 154% -0.27 [[0.52,-0.02) -
Eren.etal 2016 1.32 055 24 159 065 24 149%  -0.27 [-0.61,0.07) ]
Jankovich. etal 2012 148 04 15 135 038 15 152% 0.13[-0.15,0.41] e
Muftetal. 2018 281 083 16 4.44 1.031 16 127% -1.63[-2.28,-0.98] —_—
Oncu etal. 2017 207 1147 30 177 097 30 135% 0.30-0.24,0.84] T=
Tunalli etal. 2015 227 092 22 224 082 22 137% 0.03 [-0.48, 0.54] =
Uraz. etal 2015 248 1.41 54 118 035 52 146% 1.30(0.91,1.69] =
Total (95% CI) 205 203 100.0%  -0.03[-0.55, 0.48] ’

Heterogeneity: Tau®= 0.43; Chi*= 76.19, df= 6 (P < 0.00001); *= 92%

Test for overall effect: Z=0.13 (P = 0.90)

Fig. 3 Comparison between PRF and SCTGs in the clinical parameter “probing depth” in baseline. PRF, platelet-rich fibrin; SCTGs, subepithelial

connective tissue grafts.
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Tunallietal. 2015 1.14 0.06 22 114 0.04 22 23.2% 0.00 [-0.03, 0.03]
Uraz. etal 2015 117 147 54 011 027 52 104% 1.06 [0.66, 1.46] —
Total (95% CI) 205 203 100.0%  0.16[-0.02,0.33] <
Heterogeneity: Tau?= 0.03; Chi*= 31.57, df= 6 (P < 0.0001); F=81% 1 0 P 0=5 1
Test for overall effect: Z=1.77 (P = 0.08) Favours [PRF] Favours [Graft

Fig. 4 Comparison between PRF and SCTGs in clinical parameter “clinical attachment levels”

subepithelial connective tissue grafts.

after 6 months. PRF, platelet-rich fibrin; SCTGs,

PRF Graft Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Eren.etal 2014 351 1.28 44 363 143 44 9.0% -0.12[-0.69,0.45] )
Eren.etal 2016 351 1.28 24 363 143 24 49% -012[-0.89, 0.65] S | T
Jankovich. et al 2012 22 054 15 285 045 16 229% -0.65[-1.01,-0.29] Tl
Muftetal. 2018 444 225 16 4.63 0.806 16 21% -0.19[-1.36,0.98] —
Oncuetal 2017 38 093 30 433 088 30 13.8% -0.53[-0.99,-0.07] e )
Tunallietal. 2015 293 07 22 293 07 22 16.7% 0.00(-0.42,042) e S
Uraz. etal 2015 463 0.86 54 511 076 52 305% -0.48[0.79,-017] ——
Total (95% CI) 205 203 100.0% -0.39[-0.56, -0.22] &
Heterogeneity: Chi*= 7.56, df= 6 (P = 0.27); F= 21% 52 =1 +

Test for overall effect: Z= 4.48 (P < 0.00001)

Fig. 5 Comparison between PRF and SCTGs in clinical parameter “clinical attachment levels”

connective tissue grafts.

in baseline. PRF, platelet-rich fibrin; SCTGs, subepithelial

Favours [Graft] Fravours [PRF]

PRF Graft Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, 95% CI v, 95% ClI
Eren.etal 2014 018 032 44 016 033 44 205% 0.02(-0.12,0.16] =
Eren.etal 2016 018 0.32 24 016 033 24 185% 0.02 [-0.16, 0.20] =
Jankovich. etal 2012 0.68 045 15 038 048 15 12.5% 0.30 [-0.03, 0.63] Tren
Muft etal. 2018 112 081 16 1.38 0806 16 6.8% -0.26[-0.82, 0.30] e
Oncuetal. 2017 09 103 30 068 092 30 8.0% 0.22[-0.27,0.71] —
Tunallietal. 2015 1.14 0.06 22 114 0.04 22 23.2% 0.00 [-0.03, 0.03]
Uraz. etal 2015 117 147 54 011 027 52 104% 1.06 [0.66, 1.46] —
Total (95% CI) 205 203 100.0%  0.16[-0.02,0.33] <
Heterogeneity: Tau?= 0.03; Chi*= 31.57, df= 6 (P < 0.0001); F=81% 1 n P 0=5 1
Test for overall effect. Z=1.77 (P = 0.08) Favour§ [PRF] Favoufs [Grafy

Fig. 6 Comparison between PRF and SCTGs in the clinical parameter “gingival recession” after 6 months. PRF, platelet-rich fibrin; SCTGs, subepithelial

connective tissue grafts.
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PRF Graft Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, R 95% CI IV, R 95% CI
Eren. etal 2014 287 061 44 261 067 44 159% 0.06 [F0.21,0.33] T
Eren. etal 2016 287 061 24 26 067 24 14.8% 0.07 [F0.29, 0.43] T
Jankovich. etal 2012 3581 07 14 345 084 18 12.4% 0.06 [0.49, 0.61] R
Mutt et al. 2018 219 0498 16 213 0.806 16 11.5% 0.06 [-0.56, 0.68] T ifa
Oncuetal. 2017 393 09 30 4147 083 30 13.8%  -0.24 F0.88, 0.20] S 7
Tunallietal. 20148 445 018 22 402 012 22 173% 0.43[0.34, 0.52] x*
Uraz etal 2015 473 13 54 3N 0.8 52 14.3% 1.62[1.21,2.03] — &
Total (95% CI) 205 203 100.0% 0.31[-0.05, 0.67] s
Heterogeneity: Tau®= 0.19; Chi® = 54,68, df= 6 (P < 0.00001); F= 0% t t t t

Testfor overall effect Z2=1.67 (F=009

-2 2

-1 1
Favours [PRF] Favours [Graff]

Fig. 7 Comparison between PRF and SCTGs in the clinical parameter “gingival recession” in baseline. PRF, platelet-rich fibrin; SCTGs, subepithelial

connective tissue grafts.

PRF Graft Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Eren.etal 2014 351 1.28 44 363 143 44 9.0% -0.12[-0.69,0.45] T
Eren.etal 2016 351 1.28 24 363 143 24 49% -012[-0.89, 0.65] —
Jankovich. etal 2012 22 054 15 285 045 15 229% -0.65[1.01,-0.29] e
Muftetal. 2018 444 225 16 463 0806 16 21% -0.19[-1.36,0.98 TR
Oncuetal. 2017 38 093 30 433 088 30 13.8% -0.53[-0.99,-0.07] &
Tunalli etal. 2015 293 07 22 293 071 22 16.7% 0.00(-0.42,042] | S
Uraz. etal 2015 463 086 54 511 076 52 305% -0.48[0.79,-0.17] =
Total (95% CI) 205 203 100.0% -0.39[-0.56,-0.22] L 2
Heterogeneity: Chi*= 7.56, df= 6 (P = 0.27); F= 21% 52 §1 L3 14 é

Test for overall effect: Z= 4.48 (P < 0.00001)

Favours [Graft] Fravours [PRF]

Fig. 8 Comparison between PRF and SCTGs in the clinical parameter “keratinized mucosa” after 6 months. PRF, platelet-rich fibrin; SCTGs,

subepithelial connective tissue grafts.

PRF Graft Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Eren.etal 2014 258 137 44 241 1.2 44  93% 017[0.37,071)
Eren. etal 2016 258 137 24 241 1.2 24  51% 0.17[-0.56,0.90] =
Jankovich. etal 2012 132 066 15 141 058 15 136% -0.09[-053, 035 ——
Muftetal. 2018 406 1.61 16 4.31 0793 16 35% -0.25[1.13,063]
Oncuetal. 2017 27 07 30 26 077 30 19.3% 0.10[0.27,047] R B
Tunalli et al. 2015 233 056 22 243 052 22 26.3% -0.10[-042022 —
Uraz. etal 2015 393 072 52 345 1.05 54 230% 048(0.14,082 —_—
Total (95% ClI) 203 205 100.0% 0.11[-0.06, 0.27]

Heterogeneity: Chi*= 7.66, df= 6 (P = 0.26), F= 22%
Test for overall effect: Z=1.28 (P = 0.20)

-0.5 0 0:5
Favours [PRF] Favours [Graf]

Fig. 9 Comparison between PRF and SCTGs in the clinical parameter “keratinized mucosa” in baseline. PRF, platelet-rich fibrin; SCTGs, subepithelial

connective tissue grafts.

healing.?® The authors supported the start of antibiotic ther-
apy soon after the completion of scaling and continued anti-
biotic treatment for a short period of time. However, Liu et al
performed their own systematic review and determined that
the rate of infection following periodontal surgery involving
antibiotic therapy did not differ significantly from surger-
ies in which antibiotics were not administered; the authors
therefore argued that the use of antibiotics to prevent post-
operative infection is not justified in these procedures.*
There is still no consensus regarding the use of antibiotics,
despite the fact that microbial infections are often the culprit
behind delayed or failed healing.?® Even with inconsistencies
between the protocols, the results of the studies included in
the current literature review did not differ significantly in
their reports of postoperative infections or complications.
When the use of pain medication was considered, it was
found that all of the papers recommended nonsteroidal anti-in-
flammatory drugs (NSAIDs), though there were slight differenc-
es in the type of drug and the dosages (~Table 4). Unlike the use
of antibiotics, the use of NSAIDs for pain associated with peri-
odontal surgery is widely supported in the literature.' Because
it is a clear sign of inflammation and is directly associated with
immunological processes, pain is an important variable to be

measured in studies comparing wound healing. However, only
three of the studies cited this variable. In the research, patients
used a visual analog scale which described their pain, sensi-
tivity, and healing progress for both surgical sites. In all of the
articles, there were significant differences between the scores,
and the PRF groups consistently reported less pain; greater pain
and discomfort was reported by control (SCTG) groups in 7 days
after surgery.>1314

Regardless of the surgical technique used to achieve
root coverage, a reduction in probing depth, gains in clini-
cal attachment, and an increase in keratinized mucosa are
expected outcomes.* The procedure employed in the articles
represents the gold standard in studies comparing root cov-
erage treatment because it typically achieves the best out-
comes, whether in terms of gains in height, greater tissue
thickness, or improved appearance.

Periodontal Parameters: Discussion

When tissue gains were considered in terms of the peri-
odontal parameters evaluated in the studies (probing depth,
clinical attachment level, gingival recession, and keratinized
mucosa), the width of the keratinized mucosa at sites with
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gingival recession was the only variable that differed signifi-
cantly between the control groups (SCTG) and the experi-
mental groups (PRF) (p < 0.0001). This outcome is likely due
to the potential of the conjunctiva matrix of the autogenous
graft to support migration and cell adhesion, thus contribut-
ing to tissue repair.'

However, it is important to note that researchers have not
reached a consensus regarding the amount of keratinized
mucosa required to maintain periodontal and peri-implant
health from biological and cosmetic perspectives.*

Some studies have reported that even a small section of
keratinized gingiva can aid in the long-term maintenance
of the tissues surrounding teeth and implants. Keratinized
gingiva is protective by nature and creates resistance to
muscle use, restorative interventions, traumatic brushing
techniques, and bacterial plaque; it also stabilizes soft and
hard tissues and contributes to oral hygiene and improved
appearance.®-3%

However, other studies have concluded that keratinized
gingiva is not a determining factor in soft tissue health, since
it is not associated with increased bone loss, periodontal dis-
eases, or peri-implant diseases.>”

The amount of keratinized mucosa was the only param-
eter in which the results of the use of PRF were not statisti-
cally consistent with the gold standard. Because of the issue
of the true importance of keratinized mucosa in dental and
peri-implant health, the lack of statistical differences between
the treatments in terms of the other parameters (probing depth,
clinical attachment level, and gingival recession) is a surprising
finding; it shifts paradigms and suggests a promising future
for the use of PRF membranes as an alternative to SCTGs in
exposed root coverage procedures. We know that SCTGs are the
first choice in root coverage cases; however, dental surgeons
require additional evidence-based options for situations in
which the gold standard is not ideal, such as cases with financial
restrictions, cases in which a limited amount of donor tissue is
available for multiple recessions, and patients for whom post-
operative morbidity is higher due to the exposure of a second
surgical (donor) site.

Molecular Parameters: Discussion

Due to the molecular aspects of wound healing, this system-
atic review considered studies with follow-up periods of at
least 6 months. This time is necessary for a more effective
assessment of wound healing processes and changes in the
periodontal parameters considered.!®

PRF membranes enable the gradual and continual release
of growth factors, a process which contributes to the healing
of soft tissues.! This process includes a variety of cell types
regulated by molecules which are themselves produced as
part of the recipient’s immunological response. These mol-
ecules include metalloproteases (MMPs) and their tissue
inhibitors (TIMPs), which are responsible for remodeling the
tissue collagen matrix.!>#2

MMPs make up a family of proteolytic enzymes that are
active in pathological and physiological processes involved
in collagen remodeling and tissue repair.*’ These proteins are
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divided into two groups and are regulated by TIMPs, which
are endogenous proteins. TIMPs are able to inhibit MMP
activity and are fundamental in tissue repair.!>4?

In homeostasis, MMPs and TIMPs are in equilibrium, but
trauma such as that which is caused by surgery can trigger
substantial metabolic and immunological reactions that
disrupt this balance and affect the tissue repair process.!>*
Despite the role of these molecules in wound healing, only
one of the articles included in this review addressed the
molecular aspects of the healing process. The authors eval-
uated changes in MMP and TIMP levels over time in the con-
trol group (SCTG) and the experimental group (PRF).?> Eren
et al found an increased release of TIMP-1 accompanied by
decreased MMP-8 secretion in the early (10-day) postop-
erative period. These processes contribute to tissue healing
through the synthesis of the collagen matrix. When com-
pared with sites in the control group, the sites treated with
PRF exhibited even lower levels of MMP-8 and higher TIMP-1
expression, results which suggest a more accelerated heal-
ing process accompanied by a substantial reduction in local
inflammation."

Other molecules, such as endothelial growth factors
(including VEGF), act as avid stimulators of angiogenesis,
thus increasing blood vessel synthesis.!?4>

Platelets and leukocytes are involved in VEGF expression;
they are at their highest concentrations in the first hours
after the clotting process, and VEGF levels gradually increase
during the tissue healing process.*®

Rapid neovascularization is vital to tissue repair and
regeneration, since angiogenesis enables the migration of
tissue cells adjacent to the matrix, which, in turn, enables
the repopulation of the injured area and the start of tissue
repair.® However, for angiogenesis to occur, cytokine adhe-
sion and new vessels must be supported.* Studies have
shown that the three-dimensional structure of PRF allows
for the adhesion of new vessels and stimulates the activity
of regulatory cytokines trapped in its fibrin mesh. For these
reasons, PRF can be considered an ideal biomaterial in terms
of tissue engineering: it provides a mesh that acts as a scaf-
fold, viable cells for tissue repopulation, and molecules that
stimulate repair.*647

These findings have been clinically confirmed in the arti-
cles included herein. Jankovic et al report on the potential
for accelerated tissue repair provided by PRF membranes.
As early as the second week after surgery, they observed a
more advanced healing process in association with less pain
and discomfort when compared with areas treated with
the conventional graft.® In a histomorphometric analysis
comparing PRF to the gold standard, Eren et al found that
the integration, thickness, and appearance of the epithelial
layers were similar between the two grafts. After 6 months
of follow-up, the experimental group (PRF) still exhibited
greater epithelial extension toward the connective tissue,
which increased mechanical resistance at the site.’ In addi-
tion, the analysis of molecular markers (CD31, an adhe-
sion molecule between endothelial cells and leukocytes,
and CD34, a marker of endothelial cell proliferation during
angiogenesis) revealed that vascular formation and tissue



maturation occur earlier in sites treated with PRF than in
those treated with SCTGs, which would justify the relatively
early reduction in pain.4®

However, it is important to note that, even with a rel-
evant sample size (22 patients and 408 surgical sites),
variables such as healing time, postoperative pain, graft
thickness, and methodology details may influence the pre-
dictability of treatment. Therefore, we suggest the prepa-
ration of larger studies with longer follow-up times and
more detailed methodological descriptions so that the
advantages of using this biomaterial can be confirmed and
understood.

Based on the statistical comparison of the findings from
the literature, PRF exhibits characteristics that enable its use
as an important aid in the wound healing process. Surgeons
should therefore consider its use in the treatment of gingival
recession as an alternative to SCTGs.

Clinical Relevance

Scientific Rationale for the Study: The treatment of gingival
recessions using subepithelial connective tissue grafts has
numerous limitations, including restricted supply in mul-
tiple recessions, postoperative morbidity (donor site), and
increased surgical time.

Principal Findings: Platelet-rich fibrin (PRF) is a fully
autogenous material that, in a single device, provides a mesh
that acts as scaffold, viable cells to tissue repopulation, and
molecules that stimulate repair.

Practical Implications: Due to its regenerative potential,
PRF membranes are a promising alternative to gingival autoge-
nous grafts, with encouraging results in cases of root coverage.
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