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Objectives. This umbrella review aimed to consolidate the best available evidence regarding the clinical efficacy of platelet
derivatives in the treatment of periodontal defects associated with periodontitis and in the management of mucogingival deformi-
ties.Materials and Methods. The “umbrella review” strategy was used to identify systematic reviews and meta-analyses. The search
was performed without language restrictions and updated at the end of February 2023. The PubMed and Scopus databases,
together with gray literature, were included in the search. Results. The search yielded 412 studies. Subsequently, 12 articles
were selected for further examination based on relevance. Finally, eight systematic reviews and meta-analyses were assessed.
Regarding intrabony defects, in terms of clinical attachment level (CAL) gain, platelet-rich fibrin (PRF) was observed to lead to
a statistically significant attachment gain compared to surgical therapy alone. PRF was also found to show greater CAL gain
compared to platelet-rich plasma (PRP) and other biomaterials. The parameter probing depth decreased significantly when PRF
was used compared to surgical therapy alone (P<0:05). Similar results were seen when leukocyte- and platelet-rich fibrin (L-PRF)
was applied. In terms of radiographic bone fill, both PRF and PRP showed significantly greater bone fill compared to surgical
therapy. Regarding the results of periodontal plastic surgery, PRF favored a slight root coverage compared to the coronally
displaced flap. This result depended on the number of PRF and L-PRF membranes used, but Emdogain or connective tissue graft
produced better results regardless. However, an improvement in the healing of periodontal tissues was reported. Conclusions.
Therapies with platelet derivatives applied to intrabony defects provided superior regenerative results compared to monotherapies,
except in the case of root coverage.

1. Introduction

Periodontal health implies the absence of inflammation asso-
ciated with gingivitis, periodontitis, and mucogingival defor-
mities, such as gingival recessions, considering individual
anatomical, and morphological variability [1]. Periodontitis
is an inflammatory disease of a multifactorial nature that
affects the supporting tissues of the teeth. Here, the interac-
tion between factors such as the immune response, lifestyle,
habits, parafunctions, anatomical conditions, and occlusal
trauma [2, 3] associated with dysbiotic plaque biofilms leads
to the progressive destruction of tooth support tissues, gen-
erating residual soft, bone, and intraosseous tissue defects of
varying degrees, up to the consequent dental loss [3, 4].
Periodontitis is a prevalent disease that affects more than

40% of individuals in the United States. The severe form of
the disease has a global frequency of 11% [2].

Gingival recession is defined as the apical displacement
of the gingival margin with respect to the cementoamelic
junction associated with the loss of attachment and exposure
of the root surface [5]. There is still insufficient scientific
evidence for the associated etiological factors, which are
mainly based on clinical observations and include a thin
periodontal biotype, absence of attached or attached gingiva,
reduction in the thickness of the alveolar bone due to the
inadequate position of the tooth within the alveolar process,
orthodontic movements, and nonoptimal restorative proce-
dures and oral hygiene [5, 6]. This mucogingival condition
causes deterioration of the exposed root surfaces, develop-
ment of carious and noncarious cervical lesions, dentinal
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hypersensitivity, loss of dental attachment, predisposition to
localized inflammatory processes, and deterioration in den-
togingival esthetics [6]. Treatment is indicated when it is
difficult to control biofilm formation and when restorative
or orthodontic treatment is required depending on the direc-
tion and size of the movements [7]. It is important to note
that gingival recessions and a lack of keratinized tissue are
highly prevalent in the adult population [5].

The clinical manifestations of gingival recessions and the
residual bone defects, sequelae of periodontitis, are as variable
and diverse as the patients treated. Therefore, the therapeutic
approaches must be individualized and include surgical ther-
apies with a regenerative approach to reduce morbidity and
improve results in terms of insertion level gains, thereby
increasing the probability of dental survival; this currently
represents a surgical challenge due to the innovations in the
techniques and biomaterials used [8, 9].

Platelet derivatives are autologous biomaterials that have
been introduced in recent years as a scaffold to allow better
healing and in regenerative treatments of periodontal dis-
eases and mucogingival deformities [10]. They are associated
with the presence of growth factors such as transforming β1,
platelet-derived growth factor (PDGF), vascular endothelial
growth factor, glycoproteins such as thrombospondin-1, and
cytokines such as interleukins (IL)-1β, IL-4, and IL-6 [11,
12], in addition to fibrin, fibronectin, and vitronectin, which
act as connective tissue matrix and adhesion molecules for
more efficient cell migration [13–15].

In dental procedures, this protocol was adopted in 2001,
and in 2009, Dohan Ehrenfest et al. [16] established a classifi-
cation for the different platelet concentrates. Thus, according to
their leucocyte and fibrin content, platelet-rich products are
currently classified as follows: (1) PRP: (a) pure platelet-rich
plasma (P-PRP) and (b) leukocyte- and platelet-rich plasma
(L-PRP); (2) platelet-rich fibrin (PRF): (a) pure platelet-rich
fibrin (P-PRF), (b) L-PRF, and (c) injectable platelet-rich fibrin
(I-PRF).

Although different systematic reviews and meta-analyses
have studied the use of platelet derivatives for the manage-
ment of intrabony defects [17–23] and mucogingival defor-
mities [19, 24], most of them present results only on PRF [17,
18, 20–22, 24]. Furthermore, all these reviews present only
encouraging results in terms of healing and postoperative
morbidity, except for reviews by Miron et al. [18] and Najeeb
et al. [22] that present clinical results comparable with those
of open flap debridement plus bone graft. On the other hand,
Tavelli et al. [23] found that the type of bone graft material
and biological agent used had a substantial impact on the
clinical and radiographic results of intrabony defect treat-
ment. These reviews also indicate a lack of evidence and
the lack of a convincing role for the use of PRF in the man-
agement of intrabony defects and gingival recessions. There-
fore, the objective of this umbrella review was to consolidate
the best available evidence considering the clinical efficacy of
platelet derivatives in the treatment of periodontal defects
associated with periodontitis and in the management of
mucogingival deformities.

2. Materials and Methods

Adetailed protocol was developed and registered in PROSPERO
(International Prospective Register of Systematic Reviews-
404600). This umbrella review was developed following the
recommendations of the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) statement [25]. The
“umbrella review” strategy was used to identify systematic
reviews and meta-analyses [26] aimed at evaluating the clinical
efficacy of platelet derivatives in the treatment of periodontal
defects associated with periodontitis and in the management
of mucogingival deformities.

2.1. Search Strategy. The initial search was performed by two
authors (AV and MP), independently and without language
restrictions, and updated at the end of February 2023. The
PubMed and Scopus databases, together with gray literature,
were used to identify titles and abstracts related to the objective
of this review. The search strategy was adapted to the databases
used, and the following MeSH terms and Boolean operators
were used: “Bone Regenerations” OR “Regeneration,” “Bone
Dentistry” AND “Plasma,” “Platelet-Rich” OR “Platelet Rich
Plasma”OR “Fibrin,” “Platelet-Rich”OR “Platelet Rich Fibrin”
OR “L-PRF” OR “Leukocyte” AND “Platelet-Rich Fibrin”
AND “Bone Regenerations” OR “guided tissue regeneration”
OR “guided tissue repair,” “systematic” AND “metanalysis”
AND “review” AND “bone” AND “regenerations”OR “regen-
eration,” AND “bone” AND “dentistry” AND “plasma,” AND
“platelet rich OR “platelet” AND “rich” AND “plasma”
OR “fibrin,” AND “platelet-rich” OR “platelet” AND “rich”
AND “fibrin” OR “l-PRF” OR “leukocyte” AND “platelet
rich” AND “fibrin” AND “bone” AND “regenerations” OR
“guided” AND “tissue” AND “regeneration” OR “guided”
AND “tissue” AND “repair.”

2.2. Question. The PICO question was defined as follows: In
patients with intrabony defects or mucogingival deformities,
what is the clinical efficacy of platelet derivatives (PRF, L-
PRF, and PRP) alone or combined with other biomaterials in
terms of gain in clinical attachment level (CAL), decreased
probing depth (PD), and percentage of root coverage, plus
radiographic bone fill of intrabony defects, gain of attached
gingiva, and increased width of keratinized gingiva in the
case of mucogingival deformities?

2.3. Inclusion Criteria. This umbrella review aimed to identify
systematic reviews and meta-analyses conducted in humans
and derived from clinical trials according to the recommen-
dations of the Cochrane Collaboration Group. Reviews that
included clinical trials of periodontal regenerative surgical
therapy in adult patients presenting intrabony defects or gin-
gival recessions using platelet derivatives (PRF, L-PRF, and
PRP) alone or combined with other biomaterials, with a min-
imum follow-up of 6 months, were considered eligible.

2.4. Exclusion Criteria. Systematic reviews and meta-analyses
that included animal studies, studies derived from theoretical
reviews, or critical and theoretical essays, and those that
included regenerative procedures for conditions other than
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intrabony defects and procedures other than root coverage in
the management of mucogingival deformities, were not
considered.

2.5. OutcomeVariables.Themain outcome variables included
CAL and decrease in PD in intrabony defects and the per-
centage of root coverage in mucogingival deformities after
periodontal plastic surgery procedures.

The secondary outcome variables included radiographic
bone fill in intrabony defects and gain of attached gingiva
and increased width of keratinized gingiva in mucogingival
deformities after periodontal plastic surgery procedures.

2.6. Review Process. Two researchers (AV and MP) reviewed
the titles and abstracts and selected systematic reviews and
meta-analyses to evaluate the full text for suitability. Any dis-
agreements that arose between them were discussed with the
third author (CA). The Kappa test was utilized to measure the
level of agreement between observers (K=96).

2.7. Data Collection. A tool was proposed to include the most
pertinent information from the selected reviews. This tool
was implemented individually by each of the investigators.
Successively, the records were contrasted. Verified informa-
tion included the authors’ names, date of publication, inter-
vention and control, and comparison between the groups
(main and secondary outcome variables).

2.8. Critical Appraisal of Selected Reviews. The methodologi-
cal quality of the included articles was evaluated using the
PRISMA checklist for systematic reviews [25]. Each item
received a score of 1 if it met the specific criteria and a
score of 0 if the criteria were not met, unclear, or not

applicable. An overall score related to the quality of the
review (sum of individual item scores) was then calculated.
The Amstar-2 guide was used to establish the degree of
confidence in the review and the risks of bias [27]. These
evaluations were carried out independently by two authors
(AV and MP) and were analyzed and reviewed by the third
author (CA).

3. Results

3.1. Study Selection. The bibliographic search yielded
412 studies. Subsequently, 12 articles were considered rele-
vant and selected for further examination. Four articles were
excluded because they included procedures outside the scope
of the present review, such as maxillary sinus floor lift pro-
cedures, regeneration with dental implants, and alveolar
preservation. Finally, eight systematic reviews and meta-
analyses [10–17] that met all the inclusion criteria were
assessed. The complete data extraction process is explained
in Figure 1.

3.2. Characteristics of Included Studies. Although the results
could be assessed quantitatively with existing meta-analyses,
it was decided to also include systematic reviews to capture
the greatest amount of evidence by identifying the largest
possible number of available primary studies and thus better
reflect current evidence on the topic under study in this
review. The eight included reviews were published between
2016 and 2022. Six of the studies also performed a meta-
analysis (Table 1).

Seventy-five primary studies were included in the sys-
tematic reviews and meta-analyses, of which 60 determined
the clinical efficacy of platelet derivatives. The types of

Records identified from database

       PubMed (n = 105)
       Scopus  (n = 307)
       Total (n = 412)   

Records removed before screening

Duplicate records
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FIGURE 1: Flowchart of the review’s selection method.
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platelet concentrates evaluated in this review were PRP, PRF,
and L-PRF. The studies selected compared surgical therapy
alone and supplemented with PRP, PRF, and L-PRF; in addi-
tion, they compared the use of PRF and PRP. They also
compared the clinical efficacy of these derivatives alone
and with the addition of various biomaterials such as bone
substitutes and barrier membranes with guided tissue regen-
eration techniques (Table 2).

3.3. Synthesis of the Evidence. Regarding intrabony defects,
Table 1 shows that in terms of CAL gain, PRF led to a statis-
tically significant attachment gain compared to surgical ther-
apy alone [10, 11, 13, 14, 17].When comparing PRF with PRP
and other biomaterials, PRF was found to show greater CAL
gain than the PRP and amniotic membrane subgroups [14].
Furthermore, PRF was found to show statistically significant
differences in CAL compared to demineralized freeze-dried
bone allograft (DFDBA) alone [14]. On the other hand, when
contrasting the use of PRF with Emdogain (EMD), no
statistically significant differences were observed in CAL [17].

Considering the choice of platelet derivatives and other
biologic agents, all groups revealed improvement in CAL
gain results. Any biologic agent improved CAL compared
with surgical therapy alone, including allografts (−0.45;
95% CI: −0.89, −0.01), xenografts (−0.41; 95% CI: −0.77,
−0.04), EMD (−0 0.61; 95% CI: −0.81, −0.38), and absorb-
able barrier membranes (−0.79; 95% CI: −1, −0.41), or plate-
let derivatives such as PRP (−0.58; 95% CI: −0.91, −0.26)
and PRF (−0.82; 95% CI: −1.08, −0.56). However, it was
indicated that in the case of biomaterials, it would not be
beneficial to use barrier membranes because they nullify the
overall effect of the biomaterial [23].

In terms of PD, the use of PRF decreased this parameter
significantly (P<0:05) compared to surgical therapy alone
[17, 20]. Similar results were seen when L-PRF was utilized
(mean difference: 1.1mm; P<0:001; 95% CI: 0.6–1.6) [19].
When comparing PRP and PRF, better results were found
with PRF; furthermore, PRP and PRF showed statistically
significant differences in PD reduction (mean deviation:
0.88; 95% CI: 0.41–1.34) compared to DFDBA alone (mean
deviation: 0.47; 95% CI: 0.14–0.80) [21]. Another meta-
analysis reported a decrease in PD with the use of PRP
(−0.41; 95% CI: −0.66, −0.16), PRF (−0.57; 95% CI: −0.76,
−0.38), and EMD (−0.55; 95% CI: −0.71, −0.39) [23]. On the
other hand, no statistically significant differences were found
in terms of PD when using PRP together with bone grafting
compared to guided tissue regeneration [20].

Table 1 also shows that in terms of radiographic bone fill,
both PRF and PRP showed significantly greater bone fill
compared to surgical therapy [18–20]. Considering the bio-
logical agents in terms of bone refilling, all groups showed
significant improvements with PRP, PRF, and EMD. How-
ever, the differences between EMD and PRF were statistically
significant in favor of PRF (9.89; 95% CI: 1.04, 18.75) [23].

Regarding the results of periodontal plastic surgery
(Table 1), PRF favored a slight root coverage compared to
the coronally displaced flap (CAF); however, this result
depended on the number of PRF and L-PRF membranes

used, indicating that a minimum of three membranes are
required to optimize results, although this does not lead to
better results compared to EMD or connective tissue graft
(CTG) [17]. The greatest gain of keratinized gingiva was
achieved with CAF in combination with CTG, compared
to PRF [17]. When comparing CAF +L-PRF versus CAF
alone, there was a trend toward improvement from L-PRF;
however, the results were not statistically significant regard-
ing the gain in keratinized gingiva width, tissue thickness,
and root coverage. Statistically significant differences were
only found for the reduction in recession depth at 6 months
using L-PRF (mean difference: 0.6mm; P<0:01; CI: 0.2–1.1).
When evaluating the effect of CAF + L-PRF versus CAF
+CTG, no statistically significant differences were found in
the gain of keratinized gingiva and reduction of recession
[19]; however, another review indicated that the increase in
the extent of keratinized gingiva was significantly greater
when using CTG compared with PRF for studies of a dura-
tion greater than or equal to 6 months [24]. It was then
concluded that the additional use of PRF for the treatment
of gingival recessions did not lead to any additional benefit in
root coverage (P ¼ 0:57). The use of PRF does not improve
root coverage or the width of keratinized gingiva inMiller classes
I and II gingival recessions compared to other treatment modal-
ities, including EMDor CTG [24]. However, an improvement in
the healing of periodontal tissues was reported [17, 19, 24].

3.4. Risk of Bias. Only two reviews had a moderate risk of
bias, while the other six had a low risk according to the
PRISMA scale. However, the Amstar-2 guide showed a low
level of confidence in most of the studies (Table 3), which
indicates that these systematic reviews have serious flaws and
could not supply a precise and comprehensive summary of
the available investigations that study the question of interest.
Moreover, the clinical trials included in these reviews
presented great heterogeneity in their designs, reflected in
the use of different clinical procedures, comparison groups,
and outcome variables, among others, an issue that made it
difficult to perform adequate meta-analyses.

4. Discussion

This umbrella review sought to consolidate the evidence
available in systematic reviews and meta-analyses based on
clinical studies, mostly randomized controlled clinical trials.

This review highlights the abundant scientific evidence
demonstrating a reduction in PD, CAL gain, and radio-
graphic bone filling in intrabony defects, as well as an
improvement in postoperative healing parameters, in peri-
odontal plastic surgery using platelet derivatives. These
results justify the clinical application of platelet derivatives
due to their efficacy as well as the economic implications of
their lower cost and possibly greater clinical acceptance by
patients since these products are autologous biological deri-
vatives. Generally, regarding intrabony defects, the results
are better if platelet derivatives are added to bone regenera-
tion materials that include bone substitutes (autogenous,
allogeneic, xenograft, and even alloplastic), with statistically
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significant improvements compared to procedures without
these derivatives.

PRF produced superior regenerative results to PRP in
terms of improvement in CAL and PD. The studies by Tavelli
et al. [23] and Zhou et al. [21] suggested that one of the main
advantages of PRF is the formation of a fibrin-dense clot that
contributes to the prolonged release of growth factors over
time, leading to its exerting the most significant adjuvant
effect in soft tissue healing. On the other hand, PRP has a
unique impact on hard tissue reconstruction in the treatment
of periodontal intrabony defects combined with bone substi-
tutes, whereas EMD demonstrates little additional benefit.
These results can be explained by the biochemical character-
istics of platelets that contain biologically active proteins,
including PDGF and transforming growth factor β, that pro-
mote protein synthesis in bone tissues and have a chemotactic
effect on osteoblastic and endothelial cells, as well as inhibi-
tory effects on osteoclasts. Platelets also contain insulin-like
growth factor-I (IGF-I), which stimulates osteoblast prolifer-
ation and increases osteocalcin expression for extracellular
matrix synthesis. Furthermore, the combination of IGF-1
and PDGF promotes the speed and quality of wound healing.
All these proteins, in turn, bind to a developing fibrin mesh of
the extracellular matrix, generating a chemotactic gradient for
cell recruitment. L-PRF, for its part, has the additional benefit
of including leukocytes that favor microbial inhibition and
potentiate the effect of cell differentiation and regeneration
in tissues [11, 12, 17].

Although leukocyte and platelet cytokines play an impor-
tant role in the healing abilities of PRF and L-PRF, the fibrin
matrix that supports these elements is suggested to be
responsible for their therapeutic potential. The keys to tissue
regeneration lie in its angiogenic potential, control of the
immune system, potential to recruit circulating stem cells,
and ability to ensure wound closure/healing without altera-
tions by epithelial tissues [18, 19, 23].

It is important to highlight that although there is sufficient
biochemical clarity that explains and justifies the use of these
platelet derivatives, true histological periodontal regeneration
in humans has not yet been demonstrated; therefore, more
studies are required to characterize the physical properties of

these platelet derivatives, especially since they have been indi-
cated to prevent the apical migration of the epithelium in
periodontal defect treatment and other regenerative proce-
dures [14]. Dohan et al. [100] suggested that PRF and
L-PRF are not only platelet concentrates but also immunologi-
cal nodules capable of stimulating defense mechanisms. Fur-
thermore, the important inflammatory regulation observed in
treated surgical sites is likely the result of the effects of
cytokines trapped in the fibrin network that is released
during remodeling.

PRF has been widely used as a bioactive matrix in numer-
ous studies for the root coverage of gingival recessions; how-
ever, its clinical efficacy is limited [17, 24]. Its use does not
lead to an improvement in clinical variables such as the
increase in the width of the keratinized gingiva and the per-
centage of root coverage; nevertheless, some studies have
reported that it can be used in periodontal plastic surgery
as an adjunct for pain management, lower morbidity, and
faster wound healing, especially in donor beds such as the
palate area since it significantly accelerates wound healing
and reduces patient morbidity. However, it is important to
highlight that regarding these variables of early wound heal-
ing, greater standardization of the studies’ measurement
methods is required, for example, through the use of the
cure index introduced by Wachtel et al. [17, 24, 101].

In terms of radiographic bone fill, results were conflicting
regarding the benefit of PRP in combination with bone graft
materials compared to the use of graft materials alone. The
systematic review by Panda et al. [20] did not report statisti-
cally significant differences while other reviews indicated an
additional benefit with the use of this platelet derivative [18,
19, 23]. In the systematic review by Najeeb et al. [22], no
significant differences were observed between PRF and PRP
either. Furthermore, no differences in PD and CAL were
observed when PRF and EMD were compared. However, it
is important to highlight that this review did not include a
meta-analysis, and its findings contrast with those of other
reviews that performed a quantitative analysis and had a low
risk of bias [18, 19, 23].

Tavelli et al. [23] stated that the benefit of using a barrier
membrane would be negated by the presence of biologics

TABLE 3: Quality of the selected studies.

Authors
PRISMA quality

of report
Risk of bias

AMSTAR-2
confidence level

Scale used to evaluate primary studies

Miron et al. [17] 18/27 Moderate Low Not reported

Miron et al. [18] 25/27 Low Low
Cochrane risk-of-bias tool for

randomized trials

Castro et al. [19] 23/27 Low Low
Cochrane collaboration’s tool for

assessing the risk of bias
Panda et al. [20] 23/27 Low Low Cochrane
Zhou et al. [21] 23/27 Low Low Cochrane
Moraschini and Barboza [24] 27/27 Low High Cochrane collaboration’s tool
Najeeb et al. [22] 18/27 Moderate Low Jadad scale

Tavelli et al. [23] 23/27 Low High
Cochrane risk-of-bias tool for

randomized trials
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including PRP, PRF, and L-PRF. Moreover, PRP and PRF
did not show any additive beneficial effects when combined
with bone graft and membrane for the treatment of intrab-
ony defects. This aspect must be considered in terms of
cost–benefit while planning clinical procedures [20, 23].

This umbrella review allows for greater clarity regarding
the use of platelet derivatives in periodontal and mucogingi-
val regeneration therapies since it brings together the best
available evidence, allowing many questions and doubts that
arise in clinical practice to be answered. However, the highly
heterogeneous analyses of the included reviews may increase
bias in the individual and overall results of this umbrella
review.

5. Conclusions

(1) Therapies combined with platelet derivatives (PRP,
PRF, or L-PRF) produce superior regenerative results
in intrabony defects in terms of improvement of
CAL, PD, and bone filling, compared to monothera-
pies and surgical periodontal therapeutic procedures
alone.

(2) The use of PRP in surgical therapies of intraosseous
defects provides more benefits in terms of radio-
graphic bone filling and clinical attachment gain
when combined with bone substitutes, being the
most recommended xenograft in intraosseous defects.

(3) PRF and L-PRF can be used alone in surgical thera-
pies of intrabony defects with improved results in
terms of improvement of CAL, PD, and bone filling,
compared to the use of PRP without bone substitute
or only surgical therapy.

(4) In GRT therapies, the type of defect and the surgical
technique to be used should be diagnosed appropri-
ately if the defect is not contained. If extensive regen-
eration of a defect wall is required, it is recommended
to use a barrier membrane and bone substitute,
which, in turn, can be combined with PRP. However,
it is not recommended to use PRF and L-PRF and
other biologics because they do not confer an addi-
tional benefit to that already provided by the barrier
membrane.

(5) In periodontal plastic surgery where the main objec-
tive is to achieve not only root coverage but also an
increase in the band of keratinized gingiva, it is not
recommended to replace the autologous CTG or
xenograft with PRF or L-PRF, since they do not pro-
vide significant advantages regarding clinical results
(PD, CAL, and root coverage). Their use is only
recommended to improve early healing processes,
especially in the donor bed, where they show good
results.

(6) In case PRF and L-PRF are used in periodontal plas-
tic surgery procedures to perform root coverage with
a CAF, it is recommended to use a minimum of three
PRF or L-PRF membranes.

(7) Greater protocol standardization is required to achieve
an optimal effect of L-PRF in regenerative procedures,
as well as in their clinical management.

Data Availability

Records were obtained from the included investigations.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Acknowledgments

The authors did not receive funding for this report, although
they acknowledge their employment relationship with the
Universidad de Antioquia and Fundación Universitaria
Visión de Las Américas.

References

[1] N. P. Lang and P. Mark Bartold, “Periodontal health,”
Journal of Clinical Periodontology, vol. 45, no. Suppl 20,
pp. S9–S16, 2018.

[2] T. H. Kwon, I. B. Lamster, and L. Levin, “Current concepts
in the management of periodontitis,” International Dental
Journal, vol. 71, no. 6, pp. 462–476, 2021.

[3] A. Spahr and T. Divnic‐Resnik, “Impact of health and
lifestyle food supplements on periodontal tissues and health,”
Periodontology 2000, vol. 90, no. 1, pp. 146–175, 2022.

[4] F. A. Roberts and R. P. Darveau, “Microbial protection and
virulence in periodontal tissue as a function of polymicrobial
communities: symbiosis and dysbiosis,” Periodontology 2000,
vol. 69, no. 1, pp. 18–27, 2015.

[5] G. P. P. Prato, “Mucogingival deformities,” Annals of Periodon-
tology, vol. 4, no. 1, pp. 98–100, 1999.

[6] P. Cortellini and N. F. Bissada, “Mucogingival conditions in
the natural dentition: narrative review, case definitions, and
diagnostic considerations,” Journal of Periodontology, vol. 89,
no. Suppl 1, pp. S204–S213, 2018.

[7] L. Chambrone and D. N. Tatakis, “Periodontal soft tissue
root coverage procedures: a systematic review from the AAP
Regeneration Workshop,” Journal of Periodontology, vol. 86,
no. 2S, pp. S8–S51, 2015.

[8] F. Graziani, D. Karapetsa, B. Alonso, and D. Herrera,
“Nonsurgical and surgical treatment of periodontitis: how
many options for one disease?” Periodontology 2000, vol. 75,
no. 1, pp. 152–188, 2017.

[9] M. Sanz, D. Herrera, M. Kebschull et al., “Treatment of stage
I–III periodontitis—the EFP S3 level clinical practice guideline,”
Journal of Clinical Periodontology, vol. 47, no. S22, pp. 4–60,
2020.

[10] A. B. Castro, E. R. Herrero, V. Slomka, N. Pinto,W. Teughels,
and M. Quirynen, “Antimicrobial capacity of leucocyte-and
platelet rich fibrin against periodontal pathogens,” Scientific
Reports, vol. 9, Article ID 8188, 2019.

[11] T. M. Bielecki, T. S. Gazdzik, J. Arendt, T. Szczepanski,
W. Król, and T. Wielkoszynski, “Antibacterial effect of
autologous platelet gel enriched with growth factors and
other active substances: an in vitro study,” The Journal of
Bone & Joint Surgery. British Volume, vol. 89-B, no. 3,
pp. 417–420, 2007.

International Journal of Dentistry 11



[12] M. L. Geisinger, P. Nasseh, G. Galviz, K. Y. Jo, and
A. M. Pikos, “Adjunctive use of platelet concentrates for
hard- and soft-tissue grafting,” Compendium of Continuing
Education in Dentistry, vol. 42, no. 5, pp. 212–217, 2021.

[13] E. Mijiritsky, H. D. Assaf, O. Peleg, M. Shacham, L. Cerroni,
and L. Mangani, “Use of PRP, PRF and CGF in periodontal
regeneration and facial rejuvenation—a narrative review,”
Biology, vol. 10, no. 4, p. 317, 2021.

[14] A. Goel, L. Jack Windsor, R. L. Gregory, S. B. Blanchard, and
Y. Hamada, “Effects of platelet-rich fibrin on human gingival
and periodontal ligament fibroblast proliferation from chronic
periodontitis versus periodontally healthy subjects,” Clinical
and Experimental Dental Research, vol. 7, no. 4, pp. 436–442,
2021.

[15] H. E. García and F. R. Orsini, Concentrado de Plaquetas, Fibrina
y Leucocitos. Uso en Odontología y en Otras Especialidades, Edra,
2020.

[16] D. M. Dohan Ehrenfest, L. Rasmusson, and T. Albrektsson,
“Classification of platelet concentrates: from pure platelet-
rich plasma (P-PRP) to leucocyte- and platelet-rich fibrin
(L-PRF),” Trends in Biotechnology, vol. 27, no. 3, pp. 158–
167, 2009.

[17] R. J. Miron, G. Zucchelli, M. A. Pikos et al., “Use of platelet-
rich fibrin in regenerative dentistry: a systematic review,”
Clinical Oral Investigations, vol. 21, pp. 1913–1927, 2017.

[18] R. J. Miron, V. Moraschini, M. Fujioka-Kobayashi et al.,
“Use of platelet-rich fibrin for the treatment of periodontal
intrabony defects: a systematic review and meta-analysis,”
Clinical Oral Investigations, vol. 25, pp. 2461–2478, 2021.

[19] A. B. Castro, N. Meschi, A. Temmerman et al., “Regenerative
potential of leucocyte- and platelet-rich fibrin. Part A: intra-
bony defects, furcation defects and periodontal plastic surgery.
A systematic review and meta-analysis,” Journal of Clinical
Periodontology, vol. 44, no. 1, pp. 67–82, 2017.

[20] S. Panda, J. Doraiswamy, S. Malaiappan, S. S. Varghese, and
M. Del Fabbro, “Additive effect of autologous platelet
concentrates in treatment of intrabony defects: a systematic
review and meta-analysis,” Journal of Investigative and
Clinical Dentistry, vol. 7, no. 1, pp. 13–26, 2016.

[21] S. Zhou, C. Sun, S. Huang et al., “Efficacy of adjunctive
bioactive materials in the treatment of periodontal intrabony
defects: a systematic review and meta-analysis,” BioMed
Research International, vol. 2018, Article ID 8670832,
15 pages, 2018.

[22] S. Najeeb, Z. Khurshid, M. A. S. Agwan, S. A. Ansari,
M. S. Zafar, and J. P. Matinlinna, “Regenerative potential of
platelet rich fibrin (PRF) for curing intrabony periodontal
defects: a systematic review of clinical studies,” Tissue
Engineering and Regenerative Medicine, vol. 14, pp. 735–742,
2017.

[23] L. Tavelli, C. Y. J. Chen, S. Barootchi, andD. M. Kim, “Efficacy
of biologics for the treatment of periodontal infrabony defects:
an American Academy of Periodontology best evidence
systematic review and network meta-analysis,” Journal of
Periodontology, vol. 93, no. 12, pp. 1803–1826, 2022.

[24] V. Moraschini and S. d. S. P. Barboza, “Use of platelet-rich
fibrin membrane in the treatment of gingival recession: a
systematic review and meta-analysis,” Journal of Periodon-
tology, vol. 87, no. 3, pp. 281–290, 2016.

[25] M. J. Page, J. E.McKenzie, P. M. Bossuyt et al., “The PRISMA
2020 statement: an updated guideline for reporting systematic
reviews,” BMJ, vol. 372, Article ID n71, 2021.

[26] The Joanna Briggs Institute, The Joanna Briggs Institute
Reviewers’ Manual: Methodology for JBI Umbrella Reviews,
The Joanna Briggs Institute, Adelaide, 2014.

[27] B. J. Shea, B. C. Reeves, G. Wells et al., “AMSTAR 2: a critical
appraisal tool for systematic reviews that include randomised
or non-randomised studies of healthcare interventions, or
both,” BMJ, vol. 358, Article ID j4008, 2017.

[28] S. K. Agarwal, R. Jhingran, V. K. Bains, R. Srivastava, R. Madan,
and I. Rizvi, “Patient-centered evaluation of microsurgical
management of gingival recession using coronally advanced flap
with platelet-rich fibrin or amnion membrane: a comparative
analysis,” European Journal of Dentistry, vol. 10, no. 1, pp. 121–
133, 2016.

[29] A. Agarwal, N. D. Gupta, and A. Jain, “Platelet rich fibrin
combined with decalcified freeze-dried bone allograft for the
treatment of human intrabony periodontal defects: a randomized
split mouth clinical trail,” Acta Odontologica Scandinavica,
vol. 74, no. 1, pp. 36–43, 2016.

[30] A. Agarwal and N. D. Gupta, “Platelet-rich plasma combined
with decalcified freeze-dried bone allograft for the treatment
of noncontained human intrabony periodontal defects: a
randomized controlled split-mouth study,” The International
Journal of Periodontics& Restorative Dentistry, vol. 34, no. 5,
pp. 705–711, 2014.

[31] H. Ajwani, S. Shetty, D. Gopalakrishnan et al., “Comparative
evaluation of platelet-rich fibrin biomaterial and open flap
debridement in the treatment of two and three wall intrabony
defects,” Journal of International Oral Health, vol. 7, no. 4,
pp. 32–37, 2015.

[32] Z. Aleksić, S. Janković, B. Dimitrijević, T. Divnić-Resnik,
I. Milinković, and V. Leković, “The use of platelet-rich fibrin
membrane in gingival recession treatment,” Srpski Arhiv Za
Celokupno Lekarstvo, vol. 138, no. 1-2, pp. 11–18, 2010.

[33] S. Aroca, T. Keglevich, B. Barbieri, I. Gera, and D. Etienne,
“Clinical evaluation of a modified coronally advanced flap
alone or in combination with a platelet-rich fibrin membrane
for the treatment of adjacent multiple gingival recessions: a 6-
month study,” Journal of Periodontology, vol. 80, no. 2,
pp. 244–252, 2009.

[34] A. Atchuta, J. R. Gooty, V. R. Guntakandla, S. K. Palakuru,
S. Durvasula, and R. Palaparthy, “Clinical and radiographic
evaluation of platelet-rich fibrin as an adjunct to bone grafting
demineralized freeze-dried bone allograft in intrabony defects,”
Journal of Indian Society of Periodontology, vol. 24, no. 1,
pp. 60–66, 2020.

[35] H. A. Turkal, S. Demirer, A. Dolgun, and H. G. Keceli,
“Evaluation of the adjunctive effect of platelet-rich fibrin to
enamel matrix derivative in the treatment of intrabony
defects. Six-month results of a randomized, split-mouth,
controlled clinical study,” Journal of Clinical Periodontology,
vol. 43, no. 11, pp. 955–964, 2016.

[36] M. A. Bahammam and M. S. Attia, “Expression of vascular
endothelial growth factor using platelet rich fibrin (PRF) and
nanohydroxyapatite (nano-HA) in treatment of periodontal
intra-bony defects—a randomized controlled trial,” Saudi
Journal of Biological Sciences, vol. 28, no. 1, pp. 870–878,
2021.

[37] P. Bajaj, A. R. Pradeep, E. Agarwal et al., “Comparative
evaluation of autologous platelet-rich fibrin and platelet-rich
plasma in the treatment of mandibular degree II furcation
defects: a randomized controlled clinical trial,” Journal of
Periodontal Research, vol. 48, no. 5, pp. 573–581, 2013.

12 International Journal of Dentistry



[38] C. Bansal and V. Bharti, “Evaluation of efficacy of autologous
platelet-rich fibrin with demineralized-freeze dried bone
allograft in the treatment of periodontal intrabony defects,”
Journal of Indian Society of Periodontology, vol. 17, no. 3,
pp. 361–366, 2013.

[39] G. H. Bodhare, A. P. Kolte, R. A. Kolte, and P. Y. Shirke,
“Clinical and radiographic evaluation and comparison of
bioactive bone alloplast morsels when used alone and in
combination with platelet‐rich fibrin in the treatment of
periodontal intrabony defects—a randomized controlled
trial,” Journal of Periodontology, vol. 90, no. 6, pp. 584–594,
2019.

[40] P. M. Camargo, V. Lekovic, M. Weinlaender, N. Vasilic,
M. Madzarevic, and E. B. Kenney, “Platelet-rich plasma and
bovine porous bone mineral combined with guided tissue
regeneration in the treatment of intrabony defects in humans,”
Journal of Periodontal Research, vol. 37, no. 4, pp. 300–306,
2002.

[41] J. K. Chadwick, M. P. Mills, and B. L. Mealey, “Clinical and
radiographic evaluation of demineralized freeze-dried bone
allograft versus platelet-rich fibrin for the treatment of periodontal
intrabony defects in humans,” Journal of Periodontology, vol. 87,
no. 11, pp. 1253–1260, 2016.

[42] N. D. Chandradas, S. Ravindra, V. M. Rangaraju, S. Jain, and
S. Dasappa, “Efficacy of platelet rich fibrin in the treatment of
human intrabony defects with or without bone graft: a
randomized controlled trial,” Journal of International Society
of Preventive and Community Dentistry, vol. 6, no. Suppl 2,
pp. 153–159, 2016.

[43] A. Chatterjee, A. R. Pradeep, V. Garg, S. Yajamanya,
M. M. Ali, and V. Sneha Priya, “Treatment of periodontal
intrabony defects using autologous platelet-rich fibrin and
titanium platelet-rich fibrin: a randomized, clinical, compara-
tive study,” Journal of Investigative and Clinical Dentistry,
vol. 8, no. 3, Article ID e12231, 2017.

[44] B. Demir, D. Sengün, and A. Berberoğlu, “Clinical evaluation
of platelet-rich plasma and bioactive glass in the treatment of
intra-bony defects,” Journal of Clinical Periodontology,
vol. 34, no. 8, pp. 709–715, 2007.

[45] Ş. B. Doğan, F. Ö. Dede, U. Ballı, E. N. Atalay, and
M. C. Durmuşlar, “Concentrated growth factor in the treatment
of adjacent multiple gingival recessions: a split-mouth random-
ized clinical trial,” Journal of Clinical Periodontology, vol. 42,
no. 9, pp. 868–875, 2015.

[46] F. Döri, D. Nikolidakis, T. Húszár, N. B. Arweiler, I. Gera,
and A. Sculean, “Effect of platelet-rich plasma on the healing
of intrabony defects treated with an enamel matrix protein
derivative and a natural bone mineral,” Journal of Clinical
Periodontology, vol. 35, no. 1, pp. 44–50, 2008.

[47] M. T. Elbehwashy, M. M. Hosny, A. Elfana, A. Nawar, and
K. Fawzy El-Sayed, “Clinical and radiographic effects of
ascorbic acid-augmented platelet-rich fibrin versus platelet-rich
fibrin alone in intra-osseous defects of stage-III periodontitis
patients: a randomized controlled clinical trial,” Clinical Oral
Investigations, vol. 25, pp. 6309–6319, 2021.

[48] E. A. Elgendy and T. E. A. Shady, “Clinical and radiographic
evaluation of nanocrystalline hydroxyapatite with or without
platelet-rich fibrin membrane in the treatment of periodontal
intrabony defects,” Journal of Indian Society of Periodontol-
ogy, vol. 19, no. 1, pp. 61–65, 2015.

[49] G. Eren and G. Atilla, “Platelet-rich fibrin in the treatment of
localized gingival recessions: a split-mouth randomized clinical
trial,”Clinical Oral Investigations, vol. 18, pp. 1941–1948, 2014.

[50] S. Galav, K. T. Chandrashekar, R. Mishra, V. Tripathi,
R. Agarwal, and A. Galav, “Comparative evaluation of platelet-
rich fibrin and autogenous bone graft for the treatment of
infrabony defects in chronic periodontitis: clinical, radiological,
and surgical reentry,” Indian Journal of Dental Research,
vol. 27, no. 5, pp. 502–507, 2016.

[51] A. Y. Gamal, K. A. Abdel Ghaffar, and O. A. Alghezwy,
“Crevicular fluid growth factors release profile following the
use of platelet-rich fibrin and plasma rich growth factors in
treating periodontal intrabony defects: a randomized clinical
trial,” Journal of Periodontology, vol. 87, no. 6, pp. 654–662,
2016.

[52] B. Goyal, S. Tewari, J. Duhan, and P. K. Sehgal, “Comparative
evaluation of platelet-rich plasma and guided tissue regenera-
tion membrane in the healing of apicomarginal defects: a
clinical study,” Journal of Endodontics, vol. 37, no. 6, pp. 773–
780, 2011.

[53] S. J. Gupta, R. Jhingran, V. Gupta, V. K. Bains, R. Madan,
and I. Rizvi, “Efficacy of platelet-rich fibrin vs. enamel matrix
derivative in the treatment of periodontal intrabony defects: a
clinical and cone beam computed tomography study,” Journal
of the International Academy of Periodontology, vol. 16, no. 3,
pp. 86–96, 2014.

[54] S. Gupta, R. Banthia, P. Singh, P. Banthia, S. Raje, and
N. Aggarwal, “Clinical evaluation and comparison of the
efficacy of coronally advanced flap alone and in combination
with platelet rich fibrin membrane in the treatment of Miller
Class I and II gingival recessions,” Contemporary Clinical
Dentistry, vol. 6, no. 2, pp. 153–160, 2015.

[55] R. Hanna, P. M. Trejo, and R. L. Weltman, “Treatment of
intrabony defects with bovine-derived xenograft alone and in
combination with platelet-rich plasma: a randomized clinical
trial,” Journal of Periodontology, vol. 75, no. 12, pp. 1668–
1677, 2004.

[56] L. Harnack, R. H. Boedeker, I. Kurtulus, S. Boehm,
J. Gonzales, and J. Meyle, “Use of platelet-rich plasma in
periodontal surgery—a prospective randomised double blind
clinical trial,” Clinical Oral Investigations, vol. 13, pp. 179–
187, 2009.

[57] K. S. Hassan, A. S. Alagl, and A. Abdel-Hady, “Torus
mandibularis bone chips combined with platelet rich plasma
gel for treatment of intrabony osseous defects: clinical and
radiographic evaluation,” International Journal of Oral and
Maxillofacial Surgery, vol. 41, no. 12, pp. 1519–1526, 2012.

[58] V. Hazari, A. Choudhary, R. Mishra, K. T. Chandrashekar,
A. Trivedi, and P. K. Pathak, “Clinical and radiographic
analysis of novabone putty with platelet-rich fibrin in the
treatment of periodontal intrabony defects: a randomized
control trial,” Contemporary Clinical Dentistry, vol. 12, no. 2,
pp. 150–156, 2021.

[59] T. Ilgenli, N. Dündar, and B. I. Kal, “Demineralized freeze-dried
bone allograft and platelet-rich plasma vs platelet-rich plasma
alone in infrabony defects: a clinical and radiographic
evaluation,”Clinical Oral Investigations, vol. 11, pp. 51–59, 2007.

[60] M. Jalaluddin, D. K. Singh, I. Jayanti, P. Kulkarni,
M. Faizuddin, and F. Tarannum, “Use of platelet rich plasma
in the management of periodontal intra-osseous defects: a
clinical study,” Journal of International Society of Preventive
and Community Dentistry, vol. 7, no. 2, pp. 105–115, 2017.

[61] M. Jalaluddin, J. Mahesh, R. Mahesh et al., “Effectiveness of
platelet rich plasma and bone graft in the treatment of
intrabony defects: a clinico-radiographic study,” The Open
Dentistry Journal, vol. 12, pp. 133–154, 2018.

International Journal of Dentistry 13



[62] S. Jankovic, Z. Aleksic, I. Milinkovic, and B. Dimitrijevic,
“The coronally advanced flap in combination with platelet-
rich fibrin (PRF) and enamel matrix derivative in the
treatment of gingival recession: a comparative study,” The
European Journal of Esthetic Dentistry, vol. 5, no. 3, pp. 260–
73, 2010.

[63] S. Jankovic, Z. Aleksic, P. Klokkevold et al., “Use of platelet-rich
fibrin membrane following treatment of gingival recession: a
randomized clinical trial,” The International Journal of
Periodontics & Restorative Dentistry, vol. 32, no. 2, pp. e41–
e50, 2012.

[64] J. Kang, Y.-Q. Sha, and X.-Y. Ou-Yang, “Combination
therapy of periodontal intrabony defects with demineralized
freeze-dried bone powder and platelet-rich plasma,” Beijing
Da Xue Xue Bao Yi Xue Ban, vol. 42, no. 1, pp. 24–27, 2010.

[65] D. Kanoriya, A. R. Pradeep, S. Singhal, V. Garg, and
C. N. Guruprasad, “Synergistic approach using platelet-rich
fibrin and 1% alendronate for intrabony defect treatment in
chronic periodontitis: a randomized clinical trial,” Journal of
Periodontology, vol. 87, no. 12, pp. 1427–1435, 2016.

[66] B. T. Kaushick, N. D. Jayakumar, O. Padmalatha, and
S. Varghese, “Treatment of human periodontal infrabony
defects with hydroxyapatite+ β tricalcium phosphate bone
graft alone and in combination with platelet rich plasma: a
randomized clinical trial,” Indian Journal of Dental Research,
vol. 22, no. 4, pp. 505–510, 2011.

[67] H. G. Keceli, G. Kamak, E. O. Erdemir, M. S. Evginer, and
A. Dolgun, “The adjunctive effect of platelet-rich fibrin to
connective tissue graft in the treatment of buccal recession
defects: results of a randomized, parallel-group controlled
trial,” Journal of Periodontology, vol. 86, no. 11, pp. 1221–
1230, 2015.

[68] B. J. Kukreja, V. Dodwad, P. Kukreja, S. Ahuja, and P. Mehra,
“A comparative evaluation of platelet-rich plasma in
combination with demineralized freeze-dried bone allograft
and DFDBA alone in the treatment of periodontal intrabony
defects: a clinic radiographic study,” Journal of Indian Society
of Periodontology, vol. 18, no. 5, pp. 618–623, 2014.

[69] V. Lekovic, I. Milinkovic, Z. Aleksic et al., “Platelet-rich
fibrin and bovine porous bone mineral vs. platelet-rich fibrin
in the treatment of intrabony periodontal defects,” Journal of
Periodontal Research, vol. 47, no. 4, pp. 409–417, 2012.

[70] N. Markou, E. Pepelassi, H. Vavouraki et al., “Treatment of
periodontal endosseous defects with platelet-rich plasma
alone or in combination with demineralized freeze-dried
bone allograft: a comparative clinical trial,” Journal of
Periodontology, vol. 80, no. 12, pp. 1911–1919, 2009.

[71] S. S. Martande, M. Kumari, A. R. Pradeep, S. P. Singh,
D. K. Suke, and C. N. Guruprasad, “Platelet-rich fibrin
combined with 1.2% atorvastatin for treatment of intrabony
defects in chronic periodontitis: a randomized controlled
clinical trial,” Journal of Periodontology, vol. 87, no. 9,
pp. 1039–1046, 2016.

[72] A. Mathur, V. K. Bains, V. Gupta, R. Jhingran, and
G. P. Singh, “Evaluation of intrabony defects treated with
platelet-rich fibrin or autogenous bone graft: a comparative
analysis,” European Journal of Dentistry, vol. 9, no. 1,
pp. 100–108, 2015.

[73] L. M. Menezes and J. Rao, “Long-term clinical evaluation of
platelet-rich plasma in the treatment of human periodontal
intraosseous defects: a comparative clinical trial,” Quintes-
sence International, vol. 43, no. 7, pp. 571–582, 2012.

[74] A. Naqvi, D. Gopalakrishnan, M. T. Bhasin, N. Sharma,
K. Haider, and S. Martande, “Comparative evaluation of
bioactive glass putty and platelet rich fibrin in the treatment
of human periodontal intrabony defects: a randomized
control trial,” Journal of Clinical and Diagnostic Research,
vol. 11, no. 7, pp. ZC09–ZC13, 2017.

[75] K. Okuda, H. Tai, K. Tanabe et al., “Platelet-rich plasma
combined with a porous hydroxyapatite graft for the treatment
of intrabony periodontal defects in humans: a comparative
controlled clinical study,” Journal of Periodontology, vol. 76,
no. 6, pp. 890–898, 2005.

[76] B. Özdemir and E. Ökte, “Treatment of intrabony defects
with beta-tricalciumphosphate alone and in combination
with platelet-rich plasma,” Journal of Biomedical Materials
Research Part B: Applied Biomaterials, vol. 100B, no. 4,
pp. 976–983, 2012.

[77] R. Padma, A. Shilpa, P. A. Kumar, M. Nagasri, C. Kumar,
and A. Sreedhar, “A split mouth randomized controlled study
to evaluate the adjunctive effect of platelet-rich fibrin to
coronally advanced flap in Miller’s class-I and II recession
defects,” Journal of Indian Society of Periodontology, vol. 17,
no. 5, pp. 631–636, 2013.

[78] S. Panda, M. Sankari, A. Satpathy et al., “Adjunctive effect of
autologus platelet-rich fibrin to barrier membrane in the
treatment of periodontal intrabony defects,” Journal of
Craniofacial Surgery, vol. 27, no. 3, pp. 691–696, 2016.

[79] M. Paolantonio, M. Di Tullio, M. Giraudi et al., “Periodontal
regeneration by leukocyte and platelet-rich fibrin with
autogenous bone graft versus enamel matrix derivative with
autogenous bone graft in the treatment of periodontal
intrabony defects: a randomized non-inferiority trial,” Journal
of Periodontology, vol. 91, no. 12, pp. 1595–1608, 2020.

[80] G. K. Patel, S. S. Gaekwad, S. K. Gujjari, and V. K. SC,
“Platelet-rich fibrin in regeneration of intrabony defects: a
randomized controlled trial,” Journal of Periodontology,
vol. 88, no. 11, pp. 1192–1199, 2017.

[81] M. P. Pavani, K. R. K. M. Reddy, B. H. Reddy,
S. K. Biraggari, C. H. C. Babu, and V. Chavan, “Evaluation
of platelet-rich fibrin and tricalcium phosphate bone graft in
bone fill of intrabony defects using cone-beam computed
tomography: a randomized clinical trial,” Journal of Indian
Society of Periodontology, vol. 25, no. 2, pp. 138–143, 2021.

[82] T. A. V. Pham, “Intrabony defect treatment with platelet-
rich fibrin, guided tissue regeneration and open-flap
debridement: a randomized controlled trial,” The Journal of
Evidence-based Dental Practice, vol. 21, no. 3, Article ID
101545, 2021.

[83] A. R. Pradeep, S. K. Shetty, G. Garg, and S. Pai, “Clinical
effectiveness of autologous platelet-rich plasma and peptide-
enhanced bone graft in the treatment of intrabony defects,”
Journal of Periodontology, vol. 80, no. 1, pp. 62–71, 2009.

[84] A. R. Pradeep, K. Nagpal, S. Karvekar, K. Patnaik, S. B. Naik,
and C. N. Guruprasad, “Platelet-rich fibrin with 1%metformin
for the treatment of intrabony defects in chronic periodontitis: a
randomized controlled clinical trial,” Journal of Periodontology,
vol. 86, no. 6, pp. 729–737, 2015.

[85] A. R. Pradeep, N. S. Rao, E. Agarwal, P. Bajaj, M. Kumari,
and S. B. Naik, “Comparative evaluation of autologous
platelet-rich fibrin and platelet-rich plasma in the treatment
of 3-wall intrabony defects in chronic periodontitis: a
randomized controlled clinical trial,” Journal of Periodontol-
ogy, vol. 83, no. 12, pp. 1499–1507, 2012.

14 International Journal of Dentistry



[86] A. R. Pradeep, V. Garg, D. Kanoriya, and S. Singhal,
“Platelet-rich fibrin with 1.2% rosuvastatin for treatment of
intrabony defects in chronic periodontitis: a randomized
controlled clinical trial,” Journal of Periodontology, vol. 87,
no. 12, pp. 1468–1473, 2016.

[87] A. R. Pradeep, P. Bajaj, N. S. Rao, E. Agarwal, and S. B. Naik,
“Platelet-rich fibrin combined with a porous hydroxyapatite
graft for the treatment of 3-wall intrabony defects in chronic
periodontitis: a randomized controlled clinical trial,” Journal
of Periodontology, vol. 88, no. 12, pp. 1288–1296, 2017.

[88] V. Rajaram, R. Thyegarajan, A. Balachandran, G. Aari, and
A. Kanakamedala, “Platelet rich fibrin in double lateral
sliding bridge flap procedure for gingival recession coverage:
an original study,” Journal of Indian Society of Periodontol-
ogy, vol. 19, no. 6, pp. 665–670, 2015.

[89] V. Rosamma Joseph, A. Raghunath, and N. Sharma, “Clinical
effectiveness of autologous platelet rich fibrin in themanagement
of infrabony periodontal defects,” Singapore Dental Journal,
vol. 33, no. 1, pp. 5–12, 2012.

[90] Y. Sezgin, A. Uraz, I. Levent Taner, and R. Çulhaoğlu,
“Effects of platelet-rich fibrin on healing of intra-bony defects
treated with anorganic bovine bone mineral,” Brazilian Oral
Research, vol. 31, Article ID e15, 2017.

[91] M. Shah, J. Patel, D. Dave, and S. Shah, “Comparative
evaluation of platelet-rich fibrin with demineralized freeze-
dried bone allograft in periodontal infrabony defects: a
randomized controlled clinical study,” Journal of Indian
Society of Periodontology, vol. 19, no. 1, pp. 56–60, 2015.

[92] A. Sharma and A. R. Pradeep, “Treatment of 3-wall intrabony
defects in patients with chronic periodontitis with autologous
platelet-rich fibrin: a randomized controlled clinical trial,”
Journal of Periodontology, vol. 82, no. 12, pp. 1705–1712,
2011.

[93] A. Sharma and A. R. Pradeep, “Autologous platelet-rich
fibrin in the treatment of mandibular degree II furcation
defects: a randomized clinical trial,” Journal of Periodontol-
ogy, vol. 82, no. 10, pp. 1396–1403, 2011.

[94] S. Shukla, A. Chug, L. Mahesh, and H. S. Grover, “Effect of
addition of platelet-rich plasma to calcium phosphosilicate
putty on healing at 9 months in periodontal intrabony
defects,” The Journal of Contemporary Dental Practice,
vol. 17, no. 3, pp. 230–234, 2016.

[95] M. Thamaraiselvan, S. Elavarasu, S. Thangakumaran,
J. S. Gadagi, and T. Arthie, “Comparative clinical evaluation
of coronally advanced flap with or without platelet rich fibrin
membrane in the treatment of isolated gingival recession,”
Journal of Indian Society of Periodontology, vol. 19, no. 1,
pp. 66–71, 2015.

[96] M. K. Thorat, A. R. Pradeep, and B. Pallavi, “Clinical effect of
autologous platelet-rich fibrin in the treatment of intra-bony
defects: a controlled clinical trial,” Journal of Clinical
Periodontology, vol. 38, no. 10, pp. 925–932, 2011.

[97] M. Tunalɩ, H. Özdemir, T. Arabacɩ, B. Gürbüzer,
L. Pikdöken, and E. Firatli, “Clinical evaluation of autologous
platelet-rich fibrin in the treatment of multiple adjacent
gingival recession defects: a 12-month study,” International
Journal of Periodontics and Restorative Dentistry, vol. 35,
no. 1, pp. 105–114, 2015.

[98] S. R. Yajamanya, A. Chatterjee, A. Hussain, A. Coutinho,
S. Das, and S. Subbaiah, “Bioactive glass versus autologous
platelet-rich fibrin for treating periodontal intrabony defects:
a comparative clinical study,” Journal of Indian Society of
Periodontology, vol. 21, no. 1, pp. 32–36, 2017.

[99] S. Yilmaz, C. Kabadayi, S. D. Ipci, G. Cakar, and B. Kuru,
“Treatment of intrabony periodontal defects with platelet-
rich plasma versus platelet-poor plasma combined with a
bovine-derived xenograft: a controlled clinical trial,” Journal
of Periodontology, vol. 82, no. 6, pp. 837–844, 2011.

[100] D. M. Dohan, J. Choukroun, A. Diss et al., “Platelet-rich
fibrin (PRF): a second-generation platelet concentrate. Part I:
technological concepts and evolution,” Oral Surgery, Oral
Medicine, Oral Pathology, Oral Radiology, and Endodontol-
ogy, vol. 101, no. 3, pp. e37–e44, 2006.

[101] H. Wachtel, G. Schenk, S. Böhm, D. Weng, O. Zuhr, and
M. B. Hürzeler, “Microsurgical access flap and enamel matrix
derivative for the treatment of periodontal intrabony defects:
a controlled clinical study,” Journal of Clinical Periodontol-
ogy, vol. 30, no. 6, pp. 496–504, 2003.

International Journal of Dentistry 15




