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Abstract: Background: In recent years, the utilization of blood concentrates in dentistry has become
increasingly prevalent. In 2014, the development of injectable platelet-rich fibrin (i-PRF) was achieved.
One of the key benefits of i-PRF is its ability to consistently release a range of growth factors. This
review aimed to determine whether i-PRF could be used for gingival augmentation. Methods: The
research involved a search of the PubMed, Embase, Scopus, and Google Scholar databases using
the following search terms: (“microneedling” or “micro needling” or “injectable platelet-rich fibrin”
or “i-PRF”) and (“gingival augmentation” or “augmentation” or “attached gingiva” or “attached
mucosa” or “soft tissue augmentation” or “KM” or “keratinized mucosa”). Results: Of the 668 results,
8 articles meeting the inclusion criteria were included in the article. The results of the studies analyzed
indicated a significant increase in gingival thickness. Furthermore, some articles demonstrated an
increase in keratinized tissue width. The augmentation of the gingival thickness with i-PRF yielded no
inferior results in comparison to the free gingival graft, which is the current gold standard, resulting
in a superior aesthetic outcome and a reduction in postoperative discomfort. Conclusions: This
systematic review allowed the authors to conclude that the use of i-PRF or hyaluronic acid may be
the first step towards developing a non-surgical method of gingival augmentation.

Keywords: platelet-rich plasma; platelet-rich fibrin; periodontics; blood platelets; percutaneous
collagen induction; phenotype; gingiva; wound healing

1. Introduction
1.1. Rationale—Biotype

In 1969, Ochsenbein and Ross initially proposed that there were two principal cat-
egories of gingival morphology: scalloped and thin or flat and thick gingiva [1]. The
term “periodontal biotype” was subsequently employed by Seibert and Lindhe, who distin-
guished between gingival tissue types as either thin—scalloped or thick—flat [2]. In contrast
to the thick gingival tissues, which are relatively dense in appearance and have a rather
wide zone of keratinized gingiva, the thin biotype is delicate and translucent, friable, and
has a minimum zone of attached gingiva [3]. The response of gingival biotypes to inflam-
mation, restorations, trauma, and parafunctional habits is more pronounced in the thin
biotype [3,4]. The gingival thickness affects the treatment outcome, possibly because of
the difference in the amount of blood supply to the underlying bone and susceptibility to
resorption [4]. Furthermore, the thin biotype is also a significant risk factor for gingival
recessions [5-8]. A systematic review by Zweers et al. revealed that the thin biotype is
present in 42.3% of the population [9]. Furthermore, the gingival thickness diminished
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considerably with age in both arches [10]. The periodontal phenotype is defined as the
combination of the gingival biotype (GB) and the thickness of buccal bone (bone morpho-
type) [11]. The gingival phenotype comprises two components: gingival thickness (GT)
and keratinized tissue width (KTW). The classification of thick and GB was based on the
measurement of GT, with a GT of 2 mm defining the thick GB and a GT of 1.5 mm or
less defining the thin GB [12,13]. Nevertheless, there are many classifications of gingival
thickness, and some define a thin phenotype only below a thickness of 1mm [14]. Some
different approaches have been proposed for increasing the gingival thickness, including
root coverage and non-root coverage techniques [15]. Among the root coverage procedures,
we can distinguish between acellular dermal matrix (ADM), collagen matrix (CM), flap,
and connective tissue graft (CTG), while non-root coverage procedures include ADM,
apically positioned flap (APF), living cellular construct (LCC), CM, and free gingival graft
(FGG). The current gold standard for increasing the amount of keratinized tissue is FGG. It
provides stability over time, stops the progression of recession formation and helps patients
maintain good hygiene. Its biggest drawbacks, on the other hand, are the considerable
discomfort for the patient due to the additional interference in the donor site, and the poor
aesthetic results [15-17].

1.2. Rationale—Molecular Factors

In recent years, the utilization of blood concentrates in dentistry has become increas-
ingly prevalent. These autologous treatments have been demonstrated to facilitate natural
healing, accelerate tissue regeneration, and provide patients with a more comfortable post-
operative outcome [18-23]. A number of platelet-rich concentrates, including platelet-rich
plasma (PRP) and platelet-rich fibrin (PRF), have been proposed and utilized for tissue
regeneration in a variety of in vitro and in vivo studies [24-26]. Platelets play a pivotal
role in the process of wound healing. Once activated, they secrete a range of factors that
stimulate cell proliferation, including platelet-derived growth factor (PDGF), transforming
growth factor (TGF-$3), and insulin-like growth factor I (IGF-I). Furthermore, they secrete
fibrin, fibronectin, and vitronectin, which form a matrix for connective tissue and facil-
itate the migration of cells by acting as adhesion molecules. Consequently, they play a
pivotal role, in influencing processes such as cell proliferation, collagen synthesis, and
osteoid formation [27]. The formation of new fibers results in the thickening of the tissue,
a process known as neocollagenesis. Additionally, fibroblasts stimulate neoangiogenesis
by promoting the proliferation of endothelial cells in the vessels. The remodeling of tissue
persists from approximately eight weeks up to one year [28]. In 2014, the development
of injectable platelet-rich fibrin (i-PRF) was achieved through the adjustment of spin cen-
trifugation forces. The centrifugation of blood in non-glass centrifugation tubes at lower
centrifugation speeds resulted in the formation of a flowable PRF product, designated
i-PRF [29]. One of the key benefits of i-PRF is its ability to consistently release a range of
growth factors, including PDGF, TGF-§3, and IGF-I [30-32]. These growth factors, when
released in a controlled and consistent manner, have the ability to promote cell migration
by inducing the expression of essential proteins, such as type I collagen and transforming
growth factors [33,34].

1.3. Objectives

The authors of this article observed a dearth of reviews on this topic, which motivated
them to conduct a comprehensive review to ascertain the most reliable findings. This article
aimed to assess the potential of i-PRF as a preliminary approach to non-surgical gingival
tissue augmentation.

2. Material and Methods
2.1. Focused Question

A systematic review was conducted in accordance with the PICO framework [35], as
follows: In patients with the thin gingival biotype (Population), can platelet-rich fibrin
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with microneedling (Intervention) serve as an alternative method (Comparison) in gingival
augmentation (Outcome)?

2.2. Search Strategy

The review was conducted following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA2020) guidelines [36]. The conducted electronic
literature search included the MEDLINE (PubMed), Embase, Google Scholar, and Sco-
pus databases from inception until 28 June 2024. The keywords used in the searches of
the Scopus, PubMed, and Google Scholar databases were (“microneedling” or “micro
needling” or “injectable platelet-rich fibrin” or “i-PRF”)and (“gingival augmentation” or
“augmentation” or “attached gingiva” or “attached mucosa” or “soft tissue augmentation”
or “KM” or “keratinized mucosa”). The terms used in the Embase database search were
(‘microneedling’/exp or microneedling or ‘micro needling’/exp or ‘micro needling’ or
(micro and (‘needling’/exp or needling)) or ‘injectable platelet-rich fibrin’ or (injectable and
‘platelet rich” and (‘fibrin’/exp or fibrin)) or “iprf’) and (‘gingival augmentation” or (gingival
and (‘augmentation’/exp or augmentation)) or ‘augmentation’/exp or augmentation or
‘attached gingiva’ or (attached and (‘gingiva’/exp or gingiva)) or ‘attached mucosa’ or
(attached and (‘mucosa’/exp or mucosa)) or ‘soft tissue augmentation’/exp or ‘soft tissue
augmentation” OR (soft and (‘tissue’/exp or tissue) and (‘augmentation’/exp or augmen-
tation)) OR km OR ‘keratinized mucosa’ or (keratinized and (‘mucosa’/exp or mucosa))).
Furthermore, the authors conducted a “snowball” search to identify additional studies.
This entailed a search of the bibliographies of the publications that had been deemed
eligible for full-text review. Furthermore, Google Scholar was employed to identify and
corroborate the veracity of the cited studies. An additional inclusion criterion restricted the
electronic search to studies published in the English language. To minimize the risk of bias
when searching for an article, the authors elected not to implement an electronic limitation
in the form of randomized controlled trials. It is important to note that the categorization
of academic papers is not always precise. Consequently, the most recent papers may not
yet have been classified by the relevant criteria. The databases were searched by three
authors (W.N., R.W., and J.Z.), with the three sets of search terms being identical. Following
the search process and the selection of potential studies for inclusion in the review, a joint
assessment was conducted by all authors to ensure that the selected studies met all the
inclusion criteria. To collate the data from the included studies, the two authors conducted
a joint search of the literature to identify the desired data.

2.3. Selection of Studies
The objective of this systematic review was to evaluate the potential of gingival
augmentation using i-PREF, either alone or in conjunction with microneedling. The criteria

for the inclusion of articles in and exclusion of articles from this review are presented in
Table 1.

Table 1. Selection criteria for papers included in the systematic review.

Inclusion Criteria Exclusion Criteria

Randomized controlled trials Case reports/Case series

Narrative reviews

Full text available . .
Systematic reviews

Human studies Meta-analysis
English language Non-English language publications
Patients aged >18 years High risk of bias in the study

Letters to editor

Non-smoking patients Animal studies

Studies on smoking patients

Low or moderate risk of bias
Conference papers
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2.4. Risk of Bias in Individual Studies

During the preliminary phase of the review selection process, each reviewer conducted
a standalone assessment of titles and abstracts. This approach was adopted to minimize
the influence of potential biases in the evaluation procedure. To quantify the level of
inter-reviewer agreement, the authors employed a tool known as the Cohen’s k test [37]. In
cases of discrepancy concerning the inclusion or exclusion of a study within the scope of
the review, the respective authors deliberated until a consensus was reached.

2.5. Quality Assessment

Two independent reviewers, W.N. and R.W., conducted quality assessments of the
included studies. The evaluation of the study design, implementation, and analysis was
conducted in accordance with the following criteria: Random allocation of study par-
ticipants (in the case of studies with a split-mouth study design, a random selection of
quadrants); whether the study had a split-mouth study design; whether calculations were
made before the study regarding the number of patients/study sites needed, and whether
this criterion was met by the authors; balanced study/control groups within 10% of the
participants or sites studied; whether it was clearly defined how the i-PRF was obtained
from the patient and how it was administered, along with the number of sessions; whether
it was specified how the gingival thickness was measured and whether tests of blood
parameters with particular reference to platelet counts were performed prior to patient
inclusion in the study. A total score of 3 points or less was indicative of a high risk of bias.
A score of 4-6 points was indicative of a moderate risk of bias, while a score of 7 points and
above represented a low risk of bias. Any discrepancies in scoring were resolved through
discussion until a consensus was reached.

2.6. Risk of Bias across Studies

The scores for each study were calculated and the overall estimated risk of bias (low,
moderate, high) was determined for each included study, following the recommendations
set forth by the Cochrane Handbook for Systematic Reviews of Interventions [38]. All eight
studies were assigned to the low risk of bias category. None of the included articles received
the maximum score of nine. Six articles received eight points and two studies received
seven points. No studies were excluded from the review based on low quality (high risk of
bias), as the missing information was deemed not to be essential for the comprehensive
assessment of the literature. A single point was allotted in the event of a positive response.
Conversely, no additional points were assigned in instances of a negative or uncertain
response. The risk of bias was assessed as low, moderate, or high. The exact level of bias in
each included study is presented in Table 2.

2.7. Data Extraction

The following data were extracted from the articles included in the analysis, in addition
to the risk of bias assessment. The country in which the study was conducted, the number
of patients and study sites included in the study, the gender and age distribution of the
study subjects, and the standard deviation were also recorded. The study groups, number
of administrations of i-PRF, intervals between administrations, inclusion criterion based on
gingival thickness, parameters assessed, results obtained, and follow-up period of patients
were also considered. The results were synthesized in a narrative manner.
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Table 2. The results of the quality assessment and risk of bias across the studies.

Study

Criteria

Manasa et al. (2023) [41]
Chetana et al. (2024) [42]
Faour et al. (2022) [43]
Ozsagir et al. (2020) [46]

Valli Veluri et al. (2024) [39]
Shakir and Salman (2023) [40]
Adhikary et al. (2023) [44]

Random allocation

Split-mouth study type

Calculated study group

Balanced study groups

Clear method of obtaining i-PRF

— | = | = | = |~ | Soundarajan and Malaippan (2023) [45]

[ S N N e R
=== =] e
[ I S ISV IS Y
[ S S U Y
[ S NG U [N
— = |Oo|lrR|F
[ S UG U (N

Well defined method of i-PRF administration
with number of sessions

Inclusion/exclusion criteria clearly defined 1 1 1 1 1 1 1 1

A clearly described methodology for

measuring gingival thickness

Blood tests of patients prior to examination
with platelet count assessment

Total

Risk of bias

Low Low Low Low Low Low Low Low

3. Results
3.1. Study Selection

A flowchart illustrating the research methodology in accordance with the PRISMA
statement [36] is presented in Figure 1. A search of the databases yielded 816 articles, of
which 668 remained after the removal of duplicates. All of these were assessed based on
the title, and some based on both the title and abstract. Of these, 16 remained. One study
was excluded due to the unavailability of the full-text article [47], five were rejected due to
the absence of randomization in the study [48-52], and one had only the title and abstract
in English, while the remainder of the article was in another language [53]. One result was
excluded as it was a letter to the editor [54]. The study comprised eight articles.

All articles included in the review were published within the last 5 years (2020-2024).
All but one had a split-mouth design. Further details can be found in Table 3.

3.2. General Characteristics of the Included Studies

Of the eight articles, seven made a prior calculation of the required number of patients
or study sites. The number of patients ranged from 10 to 36, and the number of study sites
ranged from 40 to 360. All of the study authors utilized an endodontic spreader, number 15,
and the distance of the apical part to the silicone disc was measured using a digital vernier
caliper with a resolution of 0.01 mm. The collected data are categorized in Table 4.
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Figure 1. PRISMA 2020 flow diagram.

Table 3. A general overview of the studies.

Author and Year Country Study Design Split-Mouth
Valli Veluri et al. (2024) [39] India Randomized Controlled Clinical Trial No
Shakir and Salman (2023) [40] Iraq Randomized Controlled Clinical Trial Yes
Manasa et al. (2023) [41] India Randomized Controlled Clinical Trial Yes
Chetana et al. (2024) [42] India Randomized Controlled Clinical Trial Yes
Faour et al. (2022) [43] Syria Randomized Controlled Clinical Trial Yes
Adhikary et al. (2023) [44] India Randomized Controlled Clinical Trial Yes
Soundarajan and Malaippan (2023) [45] India Randomized Controlled Clinical Trial Yes
Ozsagir et al. (2020) [46] Turkey Randomized Controlled Clinical Trial Yes

Table 4. Characteristics of patients by study.

Author/Year giﬁﬂ}:ﬁs;ie Number of Sites  Patients Sex Age (Years)

Female Male  Mean (+£SD) Range
Valli Veluri et al. (2024) [39] Yes 80 20 12 8 No data 26-48
Shakir and Salman (2023) [40] Yes 40 10 No data No data
Manasa et al. (2023) [41] Yes 360 30 24 6 28.53 = 4.63 18-35
Chetana et al. (2024) [42] Yes 120 15 6 9 26+ 4 18-55
Faour et al. (2022) [43] Yes 84 14 9 5 27.71 + 747 18-40
Adhikary et al. (2023) [44] No 64 32 No data No data 18-34
Soundarajan and Malaippan (2023) [45] Yes 216 36 23 13 324 20-45

Ozsagir et al. (2020) [46] Yes 198 33 28 5 222 18-34
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The number of i-PRF injection sessions varied considerably between studies, from a
single injection to four injections administered at 10-day intervals. Among the parameters
studied in each study was gingival thickness, with seven out of eight studies also analyzing
KTW. In addition to the parameters, gingival index, plaque index, pocket depth, bleeding
on probing, pain experience using the visual analogue scale (VAS), and satisfaction with
the aesthetic outcome were also evaluated. A summary of the key points from each article
is presented in Table 5.

3.3. Main Study Outcomes

All included articles examined gingival thickness before the procedure and after a
defined follow-up period, between three and six months. It could be seen that in all the
studies there was a statistically significant increase in gingival thickness. However, the
situation was different in the case of KTW. KTW was measured by seven of the eight
studies included in the analysis, the only one that did not check this parameter was the
Soundarajan and Malaippan study [45]. A statistically significant change in KTW was
observed in the study by Valli Veluri et al. [39], Faour et al. [43], and Shakir and Salman [40],
except of the upper arch. The articles under review compared i-PRF to a range of alter-
native treatments. A study by Valli Veluri et al. [39] compared the use of i-PRF to FGG
and found no statistical difference between the groups, despite a significant increase in the
gingival thickness parameter in both groups. A similar phenomenon was observed in the
case of KTW. Nevertheless, the group undergoing non-surgical augmentation exhibited
reduced post-surgical discomfort and greater satisfaction with the aesthetic result achieved.
A study was conducted by Shakir and Salman [40], in which the efficacy of i-PRF was
compared to that of c-PRF over threemonths. Injections were administered three times at
weekly intervals. The primary findings indicated that c-PRF exhibited superior clinical
outcomes in select instances, although these results did not reach statistical significance.
The observed increase in gingival thickness and KTW was statistically significant in both
cases. A study by Faour et al. [43] compared the efficacy of i-PRF with hyaluronic acid in
non-surgical gingival augmentation. Both preparations were administered in three separate
administrations, with each administration occurring at a weekly interval. A three-month
follow-up demonstrated a significant increase in GT and KTW in both groups. Never-
theless, no significant differences were observed between the study groups in terms of
the results. In addition, Manasa et al. [41] were the only study to compare i-PRF to a
contralateral control group without any intervention. Nevertheless, the authors elected to
administer only a single session of autologous i-PRF preparation. The results of the test
group indicated a statistically significant increase in GT, with an overall increase of 26.56%
after three months and 29% after six months in comparison to the baseline. No significant
differences were observed in the width of the keratinized gingiva across any of the com-
parisons. The remaining half of the study was dedicated to a comparison of the effect of
microneedling [42] or i-PRF [44—-46], or to the additive effect of microneedling with i-PRF.
Three studies were conducted with a six-month follow-up period, and intervention within
groups was conducted four times at 10-day intervals. Soundarajan and Malaippan [45],
however, conducted three sessions at 10-day intervals, with a follow-up period of three
months. A study by Chetan et al. [42] demonstrated that the incorporation of i-PRF into
MN leads to a statistically significant increase in gingival thickness in comparison to the
MN:-only group. This contrasts with the findings of the KTW measurements, where no
statistically significant difference was observed between the two groups. In their study,
Soundarajan and Malaippan [45] observed a significant increase in GT after the additional
use of MN withi-PRF. Ozsagir et al. [46] demonstrated a significant increase in GT in both
the i-PRF group and thei-PRF with MN group, whereas the use of i-PRF in conjunction
with MN exhibited a significant statistical effect on KTW.
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Table 5. Detailed characteristics of the studies included in this review.
Average
Author/Year Treatment Number of i-PRF Inclusion Criteria Based Evaluation Main GT Follow-Up
uthoriYea Groups Administration Sessions on GT vatuatio Results Growth Period
in mm
i i 1. FGG Pain if} VAS . Significant increase in GT and KTW with no intergroup variation (P = 0.32, 1.1.32
Valli Veluri et al. ’ 4 sessions 10 days apart GT <0.8 mm Esthetic satisfaction 0.48, respectively) at the end of six months. i-PRF + MN group reduced o 6 months
(2024) [39] 2 1.PRF + MN E:IEW discomfort (1.11 £ 0.60) and enhanced aesthetic satisfaction (8.77 + 0.44). 2 195
i + 1
Shakir and Sal 1. i-PRF ) Significant difference at the three-month follow-up visit between groups. The 1. 0.3
? (gO;g) [4g]man 3 sessions 7 days apart GT < 1.0mm g:f“w mean difference between groups was +1.373 mm, with an effect size of 0.2 at 3 months
2. c-PRF p = 0.048. The intra-group comparison was significant in both groups. 2.0.37
. A statistically significant increase in GT in the test group at both the
1. i-PRF Part1c11pant's were GT individual site and tooth level. The test group exhibited an increase in GT of 1 4
N([;g;;; [it] ?l' ' 1 session categorized into t'hm KTW 26.56% after three months and 29% after six months, in comparison to the o 6 months
- (=1 r?;nl) and)thlck baseline. No significant differences were observed in the KTW in any of
2. Control group Zlmm the comparisons. 2.0.03
1. i-PRF E:ll:W The GT increased significantly in both groups. The KTW also showed a 1.03
) ) . statistically significant increase in the intragroup comparisons in both groups o h
Faour et al. (2022) [43] 2. Hyaluronic 3 sessions 7 days apart GT <1.0mm lg;ll) (p <0.05). No statistically significant difference was observed between the two 3 months
acid BOP groups at the three assessment times for the GT and the KTW (p >0.05). 2.0.34
The mean GT at baseline in Group 1 was 0.454 4 0.068 mm, while that of
Group 2 was 0.451 + 0.069 mm. This difference was not statistically
Chetana et al 1. MN 1.0.11
2024) [42] . 4 sessions 10 days apart GT <1.5mm GTKTWGIPI significant. The mean GT was found to be significantly higher in Group 2 6 months
(2024) (0.647 £ 0.091 mm) vs. (0.566 + 0.076 mm). There was no statistically
2. i-PRF + MN significant difference in KTW observed in either group. 2.0.19
Adhikarv et al 1. i-PRF ) No significant difference in mean KTW between groups. The mean GT atsix 1, 0,12
(2023) )[/ 14] . 4 sessions 10 days apart GT < 0.8 mm GTKTW months and baseline was significantly higher in i-PRF with MN compared to 6 months
2. i-PRF + MN i-PRF alone. 2.0.25
Soundarajan and 1. i-PRF . A statistically significant difference between groups, with a greater increasein 1. 0.2
Malaippan (]2023) [45] > LPRF 1 MN 3 sessions 10 days apart GT <0.8 mm GT GT observed in the combination of MN and i-PRF in all the lower 2 023 3 months
-1 + anterior regions. e
The second group showed a significantly greater increase in GT than the first
. . group. In the intra-group comparisons, a statistically significant increase in
Ozsagir et al. 1. i-PRF 4 sessions 10 days apart GT < 0.8 mm GT GT was observed within both i-PRF [from 0.43 mm = 0.14 to 0.62 mm + 011 1- 0-19 6 months
(2020) [46] KTW (p< 0.001)] and MN + i-PRF [from 0.4 mm = 0.14 to 0.66 mm = 0.12 (p< 0.001)]
groups at the sixth month.Group 2 showed a statistically significant increase
2. i-PRF + MN in KTW. 2.0.26

FGG—free gingival graft;i-PRF—injectable platelet-rich fibrin, MN—microneedling; GT—gingival thickness; VAS—visual analogue scale; KTW—Xkeratinized tissue width; PI—plaque
index; GI—gingival index; c-PRF—concentrated platelet-rich fibrin; PD—probing depth; BOP—Dbleeding on probing.
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4. Discussion

The results of the articles reviewed demonstrated that the use of i-PRF has a statis-
tically significant effect on gingival thickness [39-46]. Although the increase in GT does
not appear to be substantial, it is important to consider that it is a minor yet impactful
increase in fibroblast chemotaxis, which can consequently result in a stable and aesthet-
ically appreciable increase in thickness [55]. The results regarding the effect of i-PRF
use on KTW are not homogeneous. Some of the articles indicated a positive effect on
this parameter [39,40,43], while others did not demonstrate statistical significance on this
issue [41,42,44,46] or did not determine this parameter in the study [45]. The study by
Valli Veluri et al. [39] was the only one to determine the patient’s subjective feelings in
the form of their pain sensations and to compare satisfaction with the aesthetics of the
procedure compared to FGG. In this context, the results demonstrated that i-PRF performed
significantly better in terms of the parameters. Additionally, a non-randomized study
by Fotani et al. investigating the effect of i-PRF on KTW demonstrated no statistically
significant change in this parameter, while there was a significant, almost two-fold increase
in gingival thickness [49]. Similar results were also shown in a study on five patients by
Sonavane et al., where the mean increase of 0.62 mm in thickness was 42% [50]. In contrast,
a non-randomized study by Tiwari et al. found that both GT and KTW demonstrated sta-
tistically significant increases in parameters [51]. A significant proportion of the included
studies (50%) [42,44-46] addressed the topic of microneedling, also known as percutaneous
collagen induction (PCI) [56]. The efficacy of PCI is contingent upon its ability to induce
a controlled reparative process involving the coordinated development and remodeling
of collagenous tissue through the release of growth factors. It has been demonstrated that
the vascular endothelial growth factor (VEGF) and platelet-derived growth factor (PDGF)
families play a crucial role in the healing process following needling [57]. Fibroblasts
are responsible for the production of collagen and elastin fibers, which facilitate wound
closure by migrating to the site of intrusion. Neocollagenesis is a process whereby newly
formed fibers thicken the tissue. Additionally, fibroblasts facilitate neoangiogenesis by
stimulating endothelial cell proliferation in vessels. The process of tissue remodeling can
last for approximately eight weeks to a year [58-60]. Consequently, studies incorporating
this procedure should be conducted over a longer follow-up period to ensure the reliability
of the results. In addition, future research may consider the additional use of lasers, which
can support fibroblast proliferation [61,62]. The Shakir and Salman study was the sole
study conducted in comparison to c-PRF. Furthermore, it was the sole study in which the
use of i-PRF yielded inferior outcomes when compared to the other study group. In 2019,
Miron et al. demonstrated that c-PRF can concentrate platelets to a greater extent than i-PRF,
with a concentration ratio of over 15 times above baseline. In contrast, the i-PRF procedure
only concentrates platelets by approximately 2-3-fold. It would appear that this represents
a significant advance in the field, as it represents the highest platelet and leukocyte concen-
tration ever observed in any PRF preparation [63]. A significant limitation of this study is
that a separate statistical analysis in the form of a meta-analysis was not conducted. This
was a decision made by the authors of this article due to the lack of homogeneity between
the articles included in the review. Most of the studies included different study groups,
which could have introduced bias into the analysis, potentially influencing the objective
assessment of the efficacy of i-PRF in gingival augmentation. Considering the limitations,
the authors elected to present a comprehensive overview of all available randomized trials
on the subject, thereby enabling future researchers to identify and highlight any pertinent
aspects that may have been overlooked in the individual studies reviewed. However, the
main limitation of this review is the small number of randomized trials. In the future, it
will be necessary to carry out a systematic review and meta-analysis of a larger number of
relevant articles. Although all included studies had a low risk of bias, the results presented
are not without limitations. The analysis lacked multicenter trials to support the results
presented. In future studies, the authors should also consider a longer follow-up period
to determine the stability of the results obtained over time. It is noteworthy that none of
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the trials included in the analysis included blood tests as part of patient enrolment. Future
authors should take this into account, as platelet counts can be significantly translated
into platelet factors in blood-based treatments [64]. It is also important to consider the
methodology employed to measure the thickness of the gums. While all of the included
articles accurately presented the methodologies, none of the authors employed ultrasound
measurements [65], which would have provided the results with the least potential for
bias. All of the study authors utilized an endodontic spreader, number 15, and the distance
of the apical part to the silicone disc was measured using a digital vernier caliper with
a resolution of 0.01 mm. Nevertheless, the outcomes of the studies appear to be highly
encouraging. Non-surgical augmentation may result in superior aesthetic outcomes, re-
duced postoperative discomfort for patients, and a lower risk of complications compared
to surgical augmentation. This is due to the less invasive nature of the procedure, as well
as the absence of two treatment sites, namely the donor and recipient site. This procedure
may prove more straightforward for clinicians to perform than the surgical method. The
option of non-surgical augmentation may prove to be a valuable addition to the orthodontic
armamentarium for patients with the thin biotype, in whom the use of i-PRF may also
facilitate tooth movement with braces [66—68]. Nevertheless, further randomized trials are
required to enable a comparison of different configurations of the number of sessions with
injections and the intervals between them.

5. Conclusions

This systematic review highlights the potential of injectable platelet-rich fibrin as
an efficacious, non-surgical approach to gingival augmentation, particularly in patients
with a thin gingival biotype. The analysis of eight randomized controlled trials revealed
a significant increase in gingival thickness and, in some cases, an increase in keratinized
tissue width following the use of i-PRF. The results of one study comparing i-PRF to
FGG indicated that i-PRF yields outcomes that are comparable to those of traditional
free gingival grafts, with the additional advantages of superior aesthetics and reduced
postoperative discomfort. In light of these findings, i-PRF may represent a promising
alternative in periodontal therapy, with the potential to inform the development of less
invasive procedures for gingival augmentation in the future. Nevertheless, further research
with larger sample sizes and longer follow-up periods is required to substantiate these
promising findings and to establish standardized protocols for its clinical utilization.
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