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ABSTRACT

minimizing postoperative morbidity.

Gingival recession presents significant esthetic, functional, and structural challenges in periodontology. While
subepithelial connective tissue grafts (SCTGs) remain the gold standard for root coverage, their application is limited
by donor site morbidity and tissue availability. This systematic review comprehensively evaluates the biological profile
and clinical efficacy of injectable platelet-rich fibrin (i-PRF) as a primary or adjunctive therapy for gingival recession
coverage. By analyzing the synergistic effects of i-PRF with connective tissue grafts, collagen membranes, free gingival
grafts, and standalone semisurgical methodologies, this review demonstrates that i-PRF significantly enhances
keratinized tissue width and thickness, accelerates neo-angiogenesis, and provides predictable root coverage while
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INTRODUCTION

Gingival recession, defined as the apical migration of the
gingival margin toward the cementoenamel junction, leads
to the exposure of root surfaces, causing dentinal
hypersensitivity, impaired esthetics, and increased
susceptibility to root caries.? The etiology of gingival
recession is highly multifactorial, associated with
anatomical predispositions such as a thin periodontal
phenotype, aberrant frenal attachments, and prominent
roots, alongside iatrogenic or environmental factors like
traumatic toothbrushing and periodontal disease.*

The primary objective of periodontal plastic surgery is to
achieve predictable, long-term root coverage and soft
tissue  augmentation.®  Historically,  subepithelial
connective tissue grafts (SCTGs) and coronally advanced
flaps (CAF) have been considered the gold standard for
treating Miller Class I and II (or Cairo RT1) recessions due

to their functional and cosmetic predictability.>” However,
the use of autogenous grafts invariably requires a second
surgical donor site, most commonly the palate, which
severely restricts the volume of available tissue and
significantly increases postoperative patient morbidity,
pain, and surgical time.”?

To circumvent the limitations of autogenous tissue
harvesting, autologous platelet concentrates (APCs) have
gained immense traction in regenerative dentistry. First-
generation  platelet-rich  plasma  (PRP) utilized
anticoagulants, which inadvertently inhibited the natural
clotting cascade required for optimal tissue healing.’ The
subsequent development of Platelet-Rich Fibrin (PRF)
completely eschewed anticoagulants, allowing for the
formation of a natural, three-dimensional fibrin matrix that
acts as a scaffold for tissue repopulation.'®!?> Recent
advancements in centrifugation technology have led to the
isolation of an entirely liquid, injectable formulation of
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PRF (i-PRF), which bypasses early encapsulation to
deliver a highly concentrated, dynamic hydrogel of
regenerative cells directly into the periodontal
microenvironment.'>'* This review critically synthesizes
the current literature to establish the clinical efficacy of i-
PRF in the management of gingival recessions.

Biological profile and the "Slow Speed Concept"

The remarkable regenerative capabilities of i-PRF are
fundamentally governed by its preparation protocol,
characterized by the "slow speed concept".!> High-speed
centrifugation forces, commonly used in early PRF
protocols, inadvertently push the majority of regenerative
platelets and leukocytes into the dense red blood cell layer,
excluding them from the usable biomaterial.!® By
systematically reducing both the relative centrifugal force
(RCF) and the centrifugation time such as operating at 700
rpm (60g) for 3 minutes or 300 RCF for 5 minutes i-PRF
is successfully isolated as a liquid concentrate rich in
viable cells.!”2°

Because i-PRF is not subjected to anticoagulants, it
initiates a natural coagulation cascade shortly after
injection (typically within 15-20 minutes), transforming
into a "dynamic hydrogel" inside the host tissue.?! This
dynamic gel traps leukocytes and platelets, facilitating the
sustained, slow release of supra-physiological levels of
growth factors over a period exceeding 10 days.?>?

Key bioactive molecules inherent to i-PRF include:
Vascular Endothelial Growth Factor (VEGF): A primary
catalyst for accelerated angiogenesis, essential for
restoring blood supply to avascular graft materials and
denuded root surfaces.?* Platelet-Derived Growth Factor
(PDGF): A potent mitogen that drives cellular recruitment,
mesenchymal stem cell migration, and early tissue
regeneration.?® Transforming Growth Factor-Beta 1 (TGF-
B1): Critical for stimulating fibroblast proliferation,
extracellular matrix synthesis, and the deposition of type I
collagen.?

Additionally, the enriched presence of leukocytes in i-PRF
directs immune regulation, exerts anti-
infectious/antibacterial properties, and crucially directs
tissue remodeling, rendering i-PRF an unparalleled
biological adjunct in periodontal plastic surgery.2®

CLINICAL EFFICACY OF I-PRF IN ROOT
COVERAGE

Synergistic application with connective tissue grafts
(CTG)

While CTG remains the gold standard, the integration of i-
PRF profoundly elevates its biological integration and
clinical success. In a randomized controlled trial by
Mahmoud et al. focusing on the treatment of Cairo class 1
(RTT1) gingival recessions via the tunnel technique, CTGs
were immersed in i-PRF prior to placement.?’” The

adjunctive use of i-PRF resulted in statistically superior
improvements in Keratinized Tissue Height (KTH), Mean
Root Coverage (MRC), and significant reductions in
Recession Depth (RD) when compared to CTG therapy
alone at 6 months.”’” Crucially, this study provided
molecular validation for the visual clinical success:
immunohistochemical analysis demonstrated that CTGs
immersed in i-PRF expressed significantly higher levels of
VEGF A and TGFB1.2” This molecular upregulation
confirms that i-PRF directly stimulates accelerated neo-
angiogenesis and fibrogenesis at the cellular level,
overcoming the inherently poor vascular supply of
denuded root surfaces and expediting the integration of the
graft.

Combination with collagen membranes (CM) and the
VISTA technique

The use of resorbable collagen membranes (CM) mitigates
the need for autogenous donor tissue by acting as a
semipermeable  barrier that prevents epithelial
downgrowth while encouraging connective tissue
regeneration.?®?° However, collagen alone lacks intrinsic
cellular bioactivity. By pairing CM with i-PRF, clinicians
can transform an inert scaffold into a highly bioactive
matrix.

A highly robust split-mouth randomized controlled clinical
trial by Patra et al. evaluated this combination using the
minimally invasive Vestibular Incision Subperiosteal
Tunnel Access (VISTA) technique.’® The VISTA
approach avoids papillary reflection and minimizes
marginal tissue trauma, ensuring unhampered blood
supply. In the test group, collagen membranes were
soaked in i-PRF for 10 minutes prior to subperiosteal
placement, and additional i-PRF was injected directly into
the local periodontal ligament and facial gingiva.

The trial reported remarkable, statistically significant
superiorities for the i-PRF + CM group across multiple
critical parameters at the 6-month follow-up include;
Recession depth (RD): Reduced to 0.9+0.64 mm in the test
group versus 1.3+0.57 mm in the control group (p=0.04).

Recession width (RW): Shrunk to 1.65+1.04 mm
compared to 2.55+0.75 mm in the control (p=0.001).

Keratinized tissue width (KTW) and thickness (KTT):
Both showed massive gains. KTT measured 2.46+0.25
mm in the i-PRF group versus 1.91+£0.16 mm in the control
(p=0.001), indicating profound soft tissue volumization.

Percentage of root coverage: The i-PRF enriched sites
achieved a 67% overall root coverage rate at 6 months,
dramatically outperforming the 53.95% coverage observed
with collagen membranes alone.

The authors attributed this success to i-PRF acting as a
chemoattractant, enriching the membrane with
regenerative cells and heavily stimulating localized wound
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healing through mesial and distal periodontal ligament
injections.

Papilla augmentation and integration with free gingival
grafts (FGG)

The reconstruction of the interdental papilla (the "black
triangle" defect) is notoriously one of the most
unpredictable and challenging procedures in periodontics
due to the incredibly restricted and complex avascular
anatomy of the interdental space.’'*> Because free grafts
struggle to survive in this zone, i-PRF presents an elegant
alternative.

Oswal et al documented a complex case of Miller class I1I
gingival recession complicated by severe interdental
papilla loss.>* Following initial vestibuloplasty and an
FGG to increase the base of attached gingiva, the papilla
reconstruction was driven entirely by i-PRF. Commencing
3 months post-FGG, i-PRF was injected directly into the
connective tissue of the interdental papilla using a one-
point injection technique, repeated for a total of 6 sessions
at 15-day intervals. This sustained administration of liquid
growth factors profoundly stimulated the local tissues,
resulting in an improvement of the papilla index score
(PIS) to a level 3, completely harmonizing the
interproximal embrasure space without the need for
invasive secondary grafting.

Novel semi-surgical and standalone applications in thin
periodontal phenotypes

Patients possessing a thin periodontal phenotype (gingival
thickness <0.8 mm) are at severe risk for progressive
gingival recession, and classical periodontal plastic
surgery in these areas often yields unpredictable outcomes
or flap dehiscence.’** Taking advantage of the unique
liquid nature of i-PRF, Alan et al investigated a completely
graft-free, semi-surgical approach to thicken the gingiva
and cover recession defects.*

Utilizing the VISTA technique to carefully elevate the
periosteum and create a subperiosteal pocket, the
investigators allowed a natural blood clot to stabilize for
30 minutes, followed by direct i-PRF injections into the
newly created space. Crucially, this i-PRF application was
repeated in 4 sessions at 10-day intervals to sustain the
angiogenic and histo-conductive microenvironment. The
results of this 6-month prospective study shifted
paradigms regarding non-grafted recession coverage
include; Gingival thickness (GT): A statistically
significant increase in GT was observed in 92.5% of the
treated regions, with 44.9% achieving the highly desirable
thick phenotype (>0.8 mm).

Recession defect resolution: In the active gingival
recession sites, 83.3% experienced a significant reduction
in defect size, with 60% of these areas achieving complete
(100%) root coverage.

This methodology proves that by continually saturating a
minimally invasive subperiosteal envelope with i-PRF,
clinicians can induce profound histoconduction and tissue
volumization using entirely autogenous, liquid biologic
material, bypassing the need for solid grafts entirely.

The integration of i-PRF into periodontal plastic surgery
marks a profound biological leap over traditional
mucogingival techniques. The limitation of early solid
PRF membranes was their inability to be injected or deeply
integrated into complex anatomical defects without
physically displacing the flap. By utilizing hydrophobic
centrifugation environments and low-speed separation, i-
PRF maintains a transient liquid state that perfectly
permeates structural scaffolds (like collagen membranes
and CTGs) before transitioning into a dynamic
hydrogel.'4?

The data consistently illustrate that i-PRF exerts a
synergistic effect. When combined with CTGs or CMs, it
effectively nullifies the primary cause of graft failure
avascular necrosis by instantly bathing the site in VEGF
and PDGF, sparking early and aggressive neo-
angiogenesis.”>?’” As demonstrated by Patra et al the
structural lattice of a collagen membrane paired with the
cellular hyperactivity of i-PRF generates massive
improvements in keratinized tissue thickness (2.46 mm vs
1.91 mm) and vastly superior root coverage (67% vs 54%).

Furthermore, the advent of repetitive i-PRF injection
protocols (as utilized by Oswal et al. for papillac and Alan
et al. for thin phenotypes) represents a new frontier in
"semisurgical" periodontics. Periodontists can now bio-
modulate the local tissue environment post-operatively.
By re-injecting the site at 10-to-15 day intervals, the local
tissue is continuously saturated with TGF-Bl1 and
leukocytes, forcing the continuous synthesis of collagen
and the thickening of the lamina propria without reopening
the surgical flap.3¢

CONCLUSION

Based on our extensive review of the clinical and
histological evidence, injectable Platelet-Rich Fibrin (i-
PRF) represents a highly predictable, biologically
superior, and minimally invasive modality for the
treatment of gingival recession. Prepared via the "slow
speed concept,” i-PRF retains exceptionally high
concentrations of leukocytes and regenerative growth
factors. Whether deployed as an active soak for
autogenous connective tissue grafts, integrated as a
chemoattractant into resorbable collagen membranes, or
injected iteratively in standalone semisurgical tunneling
procedures, i-PRF  aggressively promotes rapid
angiogenesis, massively improves keratinized tissue
thickness, and statistically maximizes the percentage of
overall root coverage. It stands as a vital autologous
adjunct to minimize patient morbidity while achieving
optimal esthetic and structural periodontal regeneration.
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