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Running Title: Use of PRF for the treatment of gingival recessions 

Summary: The use of platelet-rich fibrin (PRF) membranes has been shown to 

additionally improve the clinical outcomes of root coverage in Miller Class I and II 

gingival recessions compared to the use of coronally advanced flap (CAF) alone. No 

change in keratinized mucosa width (KMW) or reduction in pocket depths was 

reported. Compared to the CAF+connective tissue graft (CTG) group, a statistically 

significant increase in root coverage (RC) and KWM was observed in the CAF+CTG 

group. No differences between PRF and EMD or between PRF and AM were noted for 

all investigated parameters. In conclusion, the data indicate that PRF improves RC and 

clinical attachment level (CAL) compared to CAF alone; however, PRF did not 

improve KWT. It may therefore be recommended that in cases with deficiencies in 

baseline KWT, CAF+CTG may preferentially lead to better clinical outcomes. 
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Abstract 

Background: Platelet-rich fibrin (PRF) has been utilized in regenerative dentistry for 

over 15 years, mainly favoring the healing of soft tissues. Interestingly, over 10 years 

have now passed since the first randomized clinical studies reported on its use in 

gingival recessions. The aim of this systematic review and meta-analysis was to 

compare the use of PRF with that of other commonly utilized treatment modalities for 

root coverage procedures. 

 

Methods: Articles published until September 2019 were electronically searched in four 

databases without language restrictions. The eligibility criteria comprised randomized 

controlled trials (RCTs) with a follow-up period of 6 months or more that compared 

the performance of PRF with that of other modalities in the treatment of Miller Class I 

or II gingival recessions. Studies were classified into 5 categories as follows: 1) 

coronally advanced flap (CAF) alone vs CAF+PRF, 2) CAF + connective tissue graft 

(CTG) vs CAF+PRF, 3) CAF + enamel matrix derivative (EMD) vs CAF+PRF, 4) 

CAF+CTG vs CAF+CTG+PRF and 5) CAF + amnion membrane (AM) vs CAF+PRF. 

Studies were evaluated for root coverage (RC) (primary outcome), clinical attachment 

level (CAL), keratinized mucosa width (KMW) and pocket depth (secondary 

outcomes). 

 

Results: From 976 articles identified, 17 randomized clinical trials were included. The 

use of PRF significantly increased RC and CAL compared to the use of CAF alone. No 

significant change in KMW or reduction in pocket depths was reported. Compared to 

PRF, CTG led to statistically significant increase in KTW and RC. The use of PRF in 

combination with CTG led to statistically significant improvements in RC and CAL, 

while no added benefits were reported in KTW. No statistically significant differences 

were reported between the CAF+PRF and CAF+EMD groups or between the 

CAF+PRF and CAF+AM groups for any of the investigated parameters. Nevertheless, 

only one RCT was found for each of the latter three comparisons. 

 

Conclusions: The present systematic review and meta-analysis suggested that the use 

of PRF for root coverage procedures improved RC and CAL compared to the use of 

CAF alone. While similar outcomes were observed between CAF+PRF and CAF+CTG 

for CAL and PD change, the latter group led to statistically better outcomes in RC and 

KTW. In summary, PRF may represent a valid low-cost and easy-to-obtain regenerative 

modality for the treatment of gingival recessions with adequate baseline KTW. 

 

Key Words: Gingival recession; periodontal plastic surgery; platelet-rich fibrin; 

evidence-based dentistry 

 

Commentato [m1]: Either KTW or KMW throughout.I 
also found sone KWT, please fix 

Commentato [m2]: I would remove all of this as it is not 
a conclusion but results 
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Introduction 

Periodontal surgery for the management of gingival recessions plays a 

continuously growing role in modern dentistry due to the increasing demand for optimal 

esthetics. Studies conducted in the United States have now demonstrated that 

approximately 90% of the population reports having at least one tooth with a 1-mm 

recession by age 60, with up to 40% displaying recessions greater than 3 mm.1, 2 

Furthermore, untreated recessions may be associated with difficulties in performing 

adequate oral hygiene measures and subsequent risk increase for further attachment 

loss, root caries and dentin hypersensitivity.3   

Ideally, such complications necessitate regenerative procedures aimed at 

regenerating lost tissues. The ultimate goal of root coverage procedures is a resolution 

of the defect by providing complete root coverage, with ideal keratinized and attached 

tissue with a seamless esthetic transition with neighboring tissues.4 

 Multiple periodontal plastic surgical procedures with a variety of biomaterials 

have been proposed to correct these mucogingival deformities and thus rebuild the lost 

attachment apparatus. Secondarily, increases in attached and keratinized tissue 

following such regenerative procedures have been shown to favor the long-term 

maintenance of periodontal tissues. Traditionally, connective tissue grafts (CTGs) from 

the palate in combination with coronally or laterally positioned flaps have been utilized. 

Nevertheless, alternative treatment options, including various biomaterials and/or 

bioactive agents, have been proposed over the years with the aim of lowering patient 

morbidity.4, 5 

 A variety of collagen-based membranes and dermal tissue derivatives from 

either allograft or xenograft origin have been brought to market for the management of 

gingival recessions. While these substitute materials provide an excellent three-
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dimensional matrix for the migration and proliferation of fibroblasts, reported 

disadvantages have included limited regenerative potential as well as a lack of long-

term keratinization of tissues within the grafted regions.6 In an attempt to increase the 

potential of membranes, a variety of commercial membranes derived from placental 

tissues (amnion) have recently been brought to market, although long-term clinical data 

remain scarce. 

 Similarly, another strategy has been the use of regenerative growth factors, 

either utilized alone or in combination with collagen membranes or CTGs, to stimulate 

the regenerative potential of fibroblasts within the defect area. One commonly utilized 

bioactive agent for the treatment of gingival recessions has been the use of enamel 

matrix derivative (EMD) derived from porcine origin. Results from animal and human 

studies have shown that EMD leads to positive clinical and histological outcomes when 

combined with a coronally advanced flap (CAF) procedure.7, 8 Similarly, the use of 

recombinant human growth factors such as rhPDGF (Gem21) has also been 

successfully utilized in the treatment of gingival recessions.(need refs e.g. Mc Guire 

MK et al. JOP 2009, 2014) 

 Over the past decade, blood concentrates have been proposed as a means to 

further speed tissue regeneration in dentistry and medicine. Originally, platelet-rich 

plasma (PRP) was utilized as the first generation blood concentrate with widespread 

use, particularly in the field of maxillofacial surgery.9 Over time, one of the reported 

drawbacks included its use of anticoagulants, or known inhibitors of clot formation, 

thereby decreasing the long-term release of growth factors and ultimately diminishing 

its regenerative potential.10 For these reasons, the use of PRP has gradually decreased 

over the years, and its application in root coverage and muco-gingival procedures has 

never been well adapted during routine periodontal surgical procedures. 
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 Platelet-rich fibrin (PRF) has since been developed as a second-generation 

platelet concentrate with the aim of anticoagulant removal.11-15 Following 

centrifugation, a fibrin-dense membrane is produced with entrapment of host platelets 

and leukocytes shown to favor the slow and gradual release of growth factors. A 

number of systematic reviews have thoroughly documented the use of PRF in 

regenerative dentistry, where it has been shown to particularly favor soft tissue healing 

over hard tissue healing.13, 16, 17 Furthermore, the use of PRF has also been evaluated 

for root coverage procedures in randomized clinical studies.18-20 Therefore, the aim of 

this systematic review and meta-analysis was to evaluate the current evidence regarding 

the use of PRF for the treatment of Miller Class I or II gingival recessions in comparison 

to other treatment options. Studies were gathered into 5 categories as follows: 1) CAF 

alone vs CAF+PRF, 2) CAF+CTG vs CAF+PRF, 3) CAF+PRF vs CAF+EMD, 4) 

CAF+CTG vs CAF+CTG+PRF and 5) CAF+AM vs CAF+PRF. The primary outcome 

evaluated was root coverage (RC). Secondary outcomes included clinical attachment 

level (CAL), keratinized mucosa width (KMW) gain and pocket depths. 

 

Commentato [m5]: All of this belongs to Methods 

section, but it seems it is already present so it can be 
removed 
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Materials and Methods 

Protocol and registration 

This systematic review (SR) was undertaken by following the recommendations of the 

Cochrane Handbook for Systematic Reviews of Interventions21, and the PRISMA22 

checklist, in order to increasing the quality and transparency of the study reporting. The 

review was recorded in the PROSPERO database under number CRD42019139709. 

 

Focused question (based on PICO criteria)23 

What are the clinical outcomes (O) of using PRF (I) to improve the treatment of Miller 

Class I or II gingival recessions (P) compared to other treatment options (C)? 

 

Outcome measures 

The primary outcome variable was the change in the percentage of root coverage (RC). 

The secondary outcome variables were clinical attachment level (CAL), keratinized 

mucosa width (KMW), and probing depth (PD). 

 

Search strategy 

Electronic searches were conducted in PubMed/MEDLINE, Cochrane Central Register 

of Controlled Trials, Web of Science, and Embase for articles that were published until 

September 2019 without restrictions on dates or language. In addition, manual searches 

of the following journals were performed: Journal of Periodontology, Journal of 

Clinical Periodontology, Journal of Periodontal Research, and International Journal 

of Periodontics & Restorative Dentistry. A search of the grey literature through the 

Literature Report24 and OpenGrey databases25 was also conducted. Finally, we 

evaluated the reference lists (cross-referencing) of previous reviews and all potentially 

Commentato [m6]: My suggestion:  
In patients with Miller Class I or II gingival recession 
(P), is the use of PRF (I) beneficial as compared to 

other treatment options (C), in terms of root coverage 
and other clinical outcomes (O)? 
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included studies using MeSH terms, keywords, and other free terms related to the 

following: “gingival recession”, “gingival recessions”, “keratinized gingiva”, “Miller 

Class I”, “Miller Class II”, “plastic surgery”, “periodontal plastic surgery” 

“mucogingival surgery”, “muco-gingival surgery”, “root coverage”, “platelet-rich 

fibrin”, and “PRF”. 

 

Eligibility criteria and study selection process 

This SR included RCTs and prospective controlled trials with follow-up periods of 6 

months or more that compared the performances of PRF with CAF alone or in 

combination with other biomaterials in patients with Miller Class I or II gingival 

recessions.26 The exclusion criteria included animal studies, retrospective cohort 

studies, in vitro studies, case series, case reports, and reviews. In addition, studies of 

volunteers with decompensated metabolic disorders or active periodontal disease were 

also excluded. All studies had to include the use of PRF produced in a centrifuge in 

standard silica-coated plastic tubes and/or glass tubes. 

The process of searching for and selecting the studies was conducted in duplicate by 

two authors (V.M. and C.F.M.). First, the titles and abstracts were carefully evaluated, 

followed by the thorough assessment of the potential articles according to the eligibility 

criteria of this SR. Possible disagreements were resolved when the two authors reached 

a consensus. 

 

Data synthesis 

The following data, when available, were extracted from the included studies: authors, 

study design, follow-up, number of treated recessions, number of subjects, age range, 

gender, number of smokers, Miller class, site of recessions, surgical technique, mean 
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difference (MD) in RC between baseline and final follow-up, CAL, KMW, PD, 

centrifugation system, volume of blood drawn, and centrifugation parameters. Each of 

the included randomized clinical trials was then grouped into one of the following 5 

categories: 1) CAF alone vs CAF+PRF, 2) CAF+CTG vs CAF+PRF, 3) CAF+PRF vs 

CAF+EMD, 4) CAF+CTG vs CAF+CTG+PRF and 5) CAF+AM vs CAF+PRF. 

 

Assessments of the risk of bias 

The risk of bias analysis was performed by two authors (V.M. and C.F.M.). The 

Cochrane Collaboration's tool for assessing risk of bias27 was used for RCTs. Each 

study was analyzed in relation to six criteria: sequence generation, allocation 

concealment, blinding, incomplete outcome data, selective outcome reporting, and 

other sources of bias. Studies were classified as having a low, medium, or high risk of 

bias when they met all, all but one, or all but two or more criteria, respectively. 

 

Statistical analysis 

The continuous variables (RC, CAL, KMW, and PD) of the included studies were 

categorized into groups and subgroups and analyzed in a meta-analysis using Review 

Manager software (version 5.2.8, Copenhagen, Denmark, 2014). 

The estimates of the intervention effects (MD) were expressed as percentages or 

millimeters with 95% confidence intervals (CIs). The inverse variance method was used 

for the random-effects or fixed-effects models, depending on the heterogeneity between 

the studies. Heterogeneity was assessed using chi-square tests. Values ≤ 25%, > 25% ≤ 

50%, and ≥ 50% were classified as indicating, respectively, low, moderate, and high 

heterogeneity8. The use of the random-effects model was conducted when 

heterogeneity was found (p < 0.10). In contrast, the fixed-effects model was used in 
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cases of low or moderate heterogeneity. The statistical significance level of the effect 

of meta-analysis was fixed at P ≤ 0.05. 

A funnel plot was drawn for the primary outcome variable to assess publication bias 

across studies. 

 

Results 

Literature search 

The initial search produced 752 titles from MEDLINE/PubMed, 72 from the Cochrane 

Central Register of Controlled Trials, 69 from the Web of Science, and 83 from 

EMBASE. After the first evaluation (title and abstract assessment), 952 articles were 

excluded. Of the 24 potential articles, 7 studies28-34 were excluded after careful reading 

of the full text, because they did not meet the inclusion criteria. Consequently, 17 

studies35-51 published between 2009 and 2019 were included in this SR. The reasons for 

the exclusion of potential studies and the search and selection processes are presented 

in Figure 1. 

 

Study Characteristics 

The characteristics of the included studies are presented in Table 1. Seventeen RCTs35-

51 (eleven35, 40-42, 44-48, 50, 51 15,20-22,24-28,30,31 with a parallel design and six36-39, 43, 49 with a 

split-mouth design) were included in this SR. The number of participants in the studies 

ranged from 1041 to 40,50 with an average sample size of 36  2.93 patients. A total of 

831 (432 test and 399 control) gingival recessions were treated. All of the studies 

focused on single or multiple Miller Class I or II recessions. Two studies36, 37 analyzed 

only teeth from the anterior maxillary region. The follow-up period ranged from 6 
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months35, 37-40, 42-45, 47-51 to 12 months36, 41, 46 (mean: 7.05 months). All of the articles 

investigated PRF as the test group, while the control groups used CAF35, 39, 40, 42, 44, 46, 

47, 49, CTG37, 38, 41, 43-45, 48, 50, EMD36, and AM51. Only one study37 did not report data on 

the inclusion of smoking volunteers. 

 

Root coverage 

A random-effects model was used to evaluate the RC due to the high heterogeneity that 

was found among the subgroups (P < 0.00001; I2 = 86%). With respect to the overall 

effect, the use of PRF did not differ significantly (P = 0.11) from the use of CAF, CTG, 

EMD, and AM, with an MD of 4.28 (95% CI: -0.93 to 9.49). In the subgroup analysis, 

it was observed that PRF significantly improved RC compared to CAF alone (P = 0.05) 

and when associated with CTG (P < 0.00001), with an MD of 9.60 (95% CI: 0.00 to 

19.1) and 9.70 (95% CI: 6.09 to 13.3), respectively. However, when PRF was compared 

to CTG, there was a statistically significantly greater RC favoring CTG, with an MD 

of -3.96 (95% CI: -7.84 to -0.08) (Figure 2). The funnel plot demonstrated an 

asymmetric distribution, indicating a high risk of publication bias (Figure 3). Most of 

the asymmetry can be attributed to studies involving the CAF vs. PRF group. The 

sensitivity analysis (exclusion of outliners) suggests that the divergence between the 

size of the sample groups may favor an increased possibility of publication bias. 

 

Clinical attachment level 

For CAL, the random-effects model was used due to the moderate heterogeneity among 

the analyzed subgroups (P = 0.01; I2 = 47%). The use of PRF alone improved CAL 

gain compared to the use of CAF. No differences were found when comparing PRF vs. 

CTG, PRF vs. EMD or PRF vs. AM. When PRF was combined with CTG, a 
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significantly greater CAL was observed compared to CTG alone, with an MD of -0.28 

(95% CI: -0.47 to -0.09) (Figure 4). 

 

Keratinized mucosa width 

One study47 did not report data on KMW. The random-effects model was utilized for 

the evaluation of an increase in KMW due to the high heterogeneity among the analyzed 

subgroups (P < 0.0001; I2 = 66%). Regarding the overall effect, the use of PRF did not 

significantly (P = 0.30) increase the KMW when compared to the use of CAF. Only 

when CTG was compared to PRF (P = 0.03) there was a statistically significant 

improvement favoring the CTG group, with an MD of -0.50 (95% CI: -0.95 to -0.05) 

(Figure 5). 

 

Probing depth 

Two studies45, 47 did not evaluate PD. The random-effects model was used to evaluate 

PD variation due to the moderate heterogeneity observed (P = 0.07; I2 = 37%). The use 

of PRF did not significantly alter PD compared to the use of other biomaterials (P = 

0.43), with an MD of -0.03 (95% CI: -0.11 to 0.05) (Figure 6). 

 

Assessments of the risk of bias 

The results of the risk of bias analyses of the included studies are presented in Table 2. 

None of the studies obtained the highest score in the analysis. Three studies42, 48, 51 were 

classified as low risk, while nine35, 36, 38-41, 43, 46, 50 and five37, 44, 45, 47, 49 studies were 

classified as moderate and high risk, respectively. 

 

 

Discussion 
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To the best of the authors’ knowledge, this is the first systematic review and meta-

analysis investigating the use of PRF in randomized clinical studies compared to all 

treatment modalities published to date on the topic. The findings from the present SR 

were collected to more specifically address the clinical outcomes and recommendations 

for PRF with respect to its use in the treatment of Miller Class I and II gingival 

recessions compared to the use of other standard modalities currently utilized in the 

field. Overall, the majority of studies to date compared the use of PRF with CAF vs 

CAF alone or CAF+CTG vs CAF+PRF (Table 1). Furthermore, additional studies were 

gathered comparing CAF+EMD vs CAF+PRF, CAF+CTG vs CAF+CTG+PRF, and 

CAF+AM vs CAF+PRF. Below, we highlight and discuss the summary of evidence 

from the current categories and further discuss the strengths and limitations of each 

comparative analysis (Table 3). 

 

CAF alone vs CAF+PRF 

In total, 9 studies investigated the use of CAF+PRF vs PRF alone.35, 39, 40, 42, 44, 46, 47, 49, 

51 The meta-analysis demonstrated that the addition of PRF to CAF significantly 

improved both root coverage and CAL gains. No advantage was found between the 

groups for changes in either PD or KWT. Interestingly, one study demonstrated a 

statistically significant improvement in RC in the control group, in which CAF alone 

was used, compared to the CAF+PRF group.52 All other studies demonstrated 

improvement in root coverage in the CAF+PRF group (Table 1). A study conducted by 

Padma et al. demonstrated 100% root coverage following a 6-month healing period.39 

Furthermore, significant improvement in CAL was also reported in that study.39 

Interestingly, a number of studies have demonstrated an approximately 10-25% 

increase in RC, although this increase is not statistically significant (Table 1). This lack 
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of significance was most likely due to the low number of included patients, thus 

validating the need for meta-analysis. In general, the meta-analysis demonstrated an 

approximately 10-15% higher improvement in terms of root coverage when PRF was 

utilized in combination with CAF compared to the use of CAF alone. Notably, the 

addition of PRF did not improve KWT. Therefore, it is clinically recommended that the 

use of PRF does not sufficiently increase KWT as a biomaterial/regenerative agent. 

 Reported differences in final outcomes among studies may be due to the 

investigated parameters. Currently, there are no guidelines with respect to using PRF 

for treatment of Miller Class I and II gingival recessions in terms of the ideal thickness 

of PRF, the number of PRF membranes needed per site, and/or the ideal surgical 

technique with respect to its use. Interestingly, one study utilized only 5 mL of total 

blood volume collected yet maintained the use of the standard 2700 RPM for 12-minute 

protocols.47 Notably, changes in total blood volume utilized during the centrifugation 

process changes not only the final cell concentration of PRF membranes but also the 

centrifugation g-forces produced at the actual PRF clot. The final platelet/leukocyte 

concentration that may have resulted following such modifications remains poorly 

investigated, which may explain the lack of improvement in RC in certain studies. The 

proper use of centrifugation protocols and their respective centrifugation tubes is 

therefore of utmost importance to avoid potential bias in the results. 

 

CAF+CTG vs CAF+PRF 

In total, 7 studies investigated the use of CAF+CTG vs CAF+PRF.37, 38, 41, 43-45, 48. 

Findings from the meta-analysis revealed that a statistically significant advantage was 

observed in the CAF+CTG group for RC compared to the CAF+PRF group (Table 2). 

Furthermore, a number of studies concluded that the use of CTG led to statistically 
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significant increase in keratinized tissue thickness compared to the use of PRF. Thus, 

it may be concluded that, compared to the use of PRF, the use of CTG primarily 

improves the keratinization of tissues, with an increase in both KTW and RC. Jankovic 

et al. (2012), Oncu et al. (2017), and Culhaoglu et al. (2018) all demonstrated a 

statistically significant advantage in KTW in the CAF+CTG group when compared to 

the CAF+PRF group.43, 48 In the later study, only a marginal increase in KTW was 

observed in the CAF+PRF group (0.19 mm), whereas the use of CAF+CTG led to a 

2.24-mm increase in KTW compared to the findings in controls (over a 10-fold 

increase). Thus, the use of CTG is seems to be better suited to treat gingival recessions 

associated with deficiencies in either KTW or keratinized tissue thickness. 

 

CAF+CTG vs CAF+CTG+PRF 

Despite the widespread use of PRF, only one study has investigated its use in 

combination with CTG.50 In that study, a statistically significant increase in RC and 

CAL was observed, although no change in PD or KTW was observed. Future clinical 

studies are therefore needed to further investigate whether the addition of PRF to CTG 

provides additional clinical benefit. 

 

CAF+EMD vs CAF+PRF 

Only one randomized clinical study has evaluated the use of CAF in combination with 

EMD when compared to PRF.36 Following a 12-month healing period, no difference 

was observed in any of the investigated parameters.36 

 

CAF+AM vs CAF+PRF 

One study compared the use of CAF+AM vs that of CAF+PRF.51 Once again, although 
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a 20% increase in root coverage was observed in the CAF+PRF group, the large 

standard deviation combined with the limited number of clinical studies demonstrated 

no significant differences in any of the investigated parameters. Future research is 

needed. 

 

Use of PRF in pain management 

One interesting finding reported in several studies was the highlighted decrease in 

patient morbidity/pain scores associated with the use of PRF. In total, 5 studies have 

reported advantages in the use of PRF for lowering pain scores compared to the use of 

CAF or CTG23, 24, 49, 53, 54. Furthermore, comparative randomized clinical studies 

utilizing VAS scores have further demonstrated that the use of PRF placed within the 

donor site of CTG leads to a statistically significant reduction in postoperative pain.55-

57 Therefore, the use of PRF provides an improvement in patient-reported morbidity at 

the donor site compared to the use of CAF alone, as well as during the harvesting of 

CTG at the recipient site. 

 

Implications for Clinical Practice and Future Direction 

 A number of important findings were observed within the present systematic 

review and meta-analysis. In general, the use of PRF in combination with CAF 

procedures lead to statistically significant improvements in RC and CAL gains 

compared to the use of CAF alone. Nevertheless, it is important to highlight the fact 

that relatively no change in KTW or keratinized tissue thickness was observed when 

PRF was utilized, which therefore highlights the fact that PRF alone is not sufficient to 

improve areas with deficiencies in keratinized tissues. 

 Conventionally, CTG has been the gold standard in the coverage of gingival 
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recessions. Although several randomized clinical studies highlighted within the present 

systematic review demonstrated comparable results in RC and CAL, it is important to 

note that the use of CTG statistically significantly and markedly improved KTW. The 

meta-analysis therefore confirms the need to utilize CTG for root coverage procedures 

demonstrating minimal KTW values at baseline. To date, no study has provided 

guidelines and/or recommendations identifying the minimum KTW required from 

grafting with PRF alone vs with CTG. This missing data would greatly benefit patient 

care. 

 Several drawbacks were observed within the present systematic review. First, 

there exists no long-term data with even a 2-year follow-up for sites grafted with PRF. 

Although randomized clinical studies on the topic have now been performed for over a 

decade, no single study has evaluated the long-term follow-up of patients beyond 18 

months. This important missing data remains a priority for future research. 

 Second, very rarely has surgical technique been discussed as a potential means 

of altering clinical outcomes. As such, variability in the results obtained has been 

observed, yet little discussion is generally provided by the authors regarding the 

surgical protocols/guidelines that may further affect surgical outcomes when grafting 

with PRF. Questions as simple as “How many PRF membranes per tooth should be 

utilized for recession coverage?” remain vaguely answered, and substantial further 

research on the topic needed. Similarly, surgical technique has been more recently 

discussed with respect to whether PRF should be utilized with CAF, tunneling or 

vestibular incisions. While each clinical study reports on surgical procedures, studies 

performed over the upcoming decade should focus more specifically on necessary 

technical guidelines while grafting with PRF. 

 Another highly relevant topic of focus in recent years has been the impact of 
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the centrifugation device and protocol used. Generally speaking, the production of PRF 

can be achieved with an array of centrifugation devices, although several recent studies 

have demonstrated various advantages/disadvantages with different systems. Recently, 

Takahashi et al. showed that a fixed-angle centrifuge leads to cell accumulation entirely 

on the back walls of PRF tubes (distal surface), and membranes are created with an 

uneven distribution of cells throughout the PRF clot.58 Furthermore, it was also recently 

demonstrated that compared to horizontal centrifugation, fixed-angle centrifugation of 

PRF led to a 4-fold reduction in the ability to concentrate leukocytes within PRF.59 

While little comparative work exists on the topic to date, studies over the upcoming 

years will ideally further elucidate the role of centrifugation protocols and devices in 

the final clinical outcomes. 

 Another interesting topic brought to the forefront of basic research endeavors 

on PRF has also been the very recent discovery that PRF tube quality is highly variable, 

with many chemical additives, such as silica and/or silicone, being incorporated within 

the PRF clots following advanced PRF (A-PRF) protocols.60 Figure 7 demonstrates the 

‘leftover’ silica particles found in a silica-containing tube following A-PRF protocols. 

While little information is available regarding the toxicity effects associated with such 

additives on the final PRF membrane content, formation and tissue 

integration/inflammation, future preclinical research is necessary to further optimize 

clinical outcomes and patient satisfaction, especially given the number of clinicians 

who currently utilize non-FDA- and CE-approved equipment. 

 Clinical research over the next decade will also benefit from future comparative 

studies with other currently and commonly utilized biomaterials on the market. For 

instance, it is surprising that although collagen membranes remain one of the most 

frequently utilized biomaterials in clinical practice for the treatment of root coverage, 
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not a single study has compared its clinical outcomes vs those associated with PRF. An 

array of studies on this topic would better address this missing information over the 

coming years. It is also more recently common practice to harvest a liquid-injectable 

PRF that may be utilized to coat collagen membranes. Future research aimed at 

investigating whether liquid-PRF improves the biocompatibility and/or regenerative 

potential of collagen membranes is also needed. Future research comparing PRF with 

other regenerative agents, such as EMD, AM and rhPDGF, would also be beneficial. 

Due to the shortage of randomized clinical studies on comparative growth factors, no 

differences have been reported to date among any of the abovementioned groups. 

Nevertheless, being entirely autologous, low-cost and easily procurable, PRF proves to 

be a nice alternative to commonly utilized synthetic or xenogeneic biomaterials. 

 

Conclusions 

The present systematic review and meta-analysis addressed the use of PRF in the 

treatment of Miller Class I or II gingival recessions. The findings from the meta-

analysis revealed that, compared to the use of CAF, the use of PRF significantly 

increased RC and CAL, although no improvement in KTW was observed. When 

CAF+CTG was compared to CAF+PRF, no difference in PD and CAL was observed; 

however, it is important to note that CAF+CTG led to a significant improvement in 

KTW and RC. Therefore, it may be concluded that baseline deficiencies in KTW 

require the use of CTG for improvements in clinical outcomes. No differences in any 

of the investigated parameters were reported among the CAF+EMD, CAF+AM, and 

CAF+PRF groups. PRF also improved patient related outcomes in terms of 

postoperative discomfort and pain following therapy. 
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Table captions 

 

 

Table 1. Main characteristics of the included studies. 

 

Table 2. Assessments of the risk of bias of randomized clinical trials. 

 

Table 3. Summary of the comparison of 4 outcomes between the platelet rich fibrin 

(PRF) group and the other treatment modalities. 
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Figure captions 

 

Figure 1. Flow diagram (PRISMA format) of the screening and selection process. 

 

Figure 2. Forest plot for the event “root coverage” 

 

Figure 3. Funnel plot for the studies reporting the primary outcome “root coverage”. 

 

Figure 4. Forest plot for the event “clinical attachment level”. 

 

Figure 5. Forest plot for the event “keratinized mucosa width”. 

 

Figure 6. Forest plot for the event “probing depth”. 

 

Figure 7: In this experiment, PRF clots were produced in 3 different commercially 

available tubes containing silica. Following centrifugation, the clots were removed, the 

PRF clots were enzymatically digested, and ‘leftover’ remaining silica particles were 

visually assessed with scanning electron microscopy (SEM). SEM observations of 

silica microparticles were contained in (a) Neotube tubes, (b) Vacuette tubes and (c) 

Venoject II tubes at low (upper) and high magnification (lower). Note the large 

incorporation of silica microparticles detached from PRF tube walls into PRF clots. 

Reprinted with permission from Tsujino et al. 2019.61 
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