IF : 5.156 | IC Value : 85.78

VOLUME-7, ISSUE-3, MARCH-2018 • ISSN No 2277 - 8160

Review Article

Periodontics

PERIODONTAL PERSPECTIVES OF AUTOLOGOUS BLOOD PREPARATIONS

Dr. Pavankumar
Addanki*

M.D.S, Periodontics, Private Practice, Hyderabad, Telangana, India, Pin code:
500016*Corresponding author

Dr.Mounika
Basvaraju

M.D.S, Periodontics, Private Practice, Hyderabad, Telangana, India, Pin code: 500074

Periodontitis is an infectious disease of attachment apparatus. Untreated periodontitis leads to bone loss and
attachment loss. Though several periodontal treatments are available, only some of them are regarded as truly
regeneration. Regeneration is reconstitution of both hard and soft tissues in structure and function. Various modalities i.e. bone grafts and
substitutes, guided tissue regeneration (GTR) membranes and polypeptide growth factors (PGFs) are used for periodontal regeneration.
Platelet concentrates are richest source for polypeptide growth factors. This review highlights various platelet concentrates, and there
clinical applications in the treatment of periodontal diseases.
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Introduction: Periodontitis is an infectious disease causing
destruction to periodontal tissues 1. The goal of periodontal therapy
is reconstitution of periodontium in structure and function.
Periodontal regeneration requires series of biologic events i.e.
migration, proliferation and diﬀerentiation of cells in the process of
wound healing [2]. Platelets play a crucial role in hemostasis and
wound healing. The α granules of platelets release platelet-derived
growth factor (PDGF), transforming growth factor (TGFβ),and
insulin-like growth factor (IGF-I).During activation, α granules fuses
with platelet cell membrane releases growth factors. These growth
factors bind to transmembrane receptors of target cells
(Osteoblasts, broblasts, endothelial cells, and epithelial cells) leads
to expression of various genes resulting cell proliferation, collagen
synthesis and osteoid formation which results formation of soft and
hard tissues of periodontium 2
Platelet rich plasma (PRP): Marx rst used PRP in the mandibular
reconstruction defects 3 .It is a rst generation platelet concentrates.
It is a by-product of blood that is rich in platelets 4. It contains
platelets, coagulation factors and plasma proteins (Fig.1). A natural
human blood clot contains 95% red blood cells (RBCs), 5% platelets,
less than 1% white blood cells (WBCs), whereas a PRP blood clot
contains 4% RBCs, 95% platelets, and 1% WBCs [4]. It contains the
maximum amount of platelets that can release desired growth
factors (platelet derived growth factor (PDGF), transforming growth
factors-β1 and -β2 (TGF-β1 and -β2) and insulin-like growth factor-1
5
.The increased amount of growth factors will enhance soft and hard
tissue healing process 5 .PRP contains Growth Factors (PDGF-AA,
PDGF-BB, PDGF-AB & TGF), high concentration of platelets,
phagocytes and brinogen. [6].The maturation rate during bone
regenerative procedure is increased up to 2.16-times by PRP 6.The
PRP production requires blood collection with anticoagulant, 2
steps of centrifugation, and using of calcium chloride and bovine
thrombin for polymerization (Fig.2) 7

Fig.2: PRP protocol
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Fig.1: Platelet rich plasma
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RCT= Randomized clinical trial, CS= Case series

Diﬀerence between
concentrate (Fig.7)27:

Positive Studies = Statistical signi cant diﬀerence between clinical
parameters (PPD, CAL, Bone ll, Increase in keratinized width, root
coverage, gingival thickness, bone formation around implant, no
mobility of implant)in test and control groups.; Negative Studies =
Statistical no signi cant diﬀerence between clinical parameters in
test and control groups.
Platelet rich brin (PRF): It is a second generation platelet
concentrate 26.It was developed by Choukroun. It is devoid of bovine
thrombin which is seen in PRP preparation. 26,27The interaction
between leukocytic cytokines and brin complex play a vital role in
the regeneration.
A physiological enriched brin complex matrix (PRF) releases
growth factors in a controlled manner for longtime when compared
to brin glue enriched with cytokines.
The preparation of PRF is simple. A blood sample is taken in 10 ml
tube without anticoagulant and centrifuged at 3,000 rpm for 10
mins. The coagulation process is natural in test tube as it is devoid of
thrombin 27. It consists of 3 layers, upper layer-platelet poor plasma,
middle layer- Fibrin clot with platelet, bottom layer-RBC (Fig.5a).

Platelet rich plasma(PRP)
Platelet rich Fibrin(PRF)
First generation platelet
Second generation platelet
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Use of anticoagulants
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Fibrin polymerization is depends Polymerization starts on contact
on the thrombin and calcium with glass particles of the test
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Studies regard PRF application in diﬀerent periodontal and
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It contains cytokines such as IL-1, -4, -6, and growth factors such as
Transforming Growth Factor beta 1 (TGF-β1), Platelet Derived
Growth Factor (PDGF), and Vascular Endothelial Growth Factor
(VEGF) [28,29]. PRF acts as a powerful scaﬀold with an integrated
reservoir of growth factors for tissue regeneration. The brin matrix
in PRF acts as natural guide for angiogenesis, natural support to
immunity and guides the coverage of wounds (Fig.5b). 27
C l i n i c a l i m p l i c a t i o n s, a d v a n t a g e s, l i m i t a t i o n s a n d
contraindications of PRF (Fig.6) 26-28
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RCT= Randomized clinical trial, CS= Case series
Positive results = Statistical signi cant diﬀerence between clinical
parameters (PPD, CAL, Bone ll, Increase in keratinized width, root
coverage, gingival thickness, bone formation around implant, no
mobility of implant)in test and control groups.; Negative results=
Statistical no signi cant diﬀerence between clinical parameters in
test and control groups.
Titanium-prepared platelet-rich brin (T-PRF):
Some authors are worried about glass-evacuated blood collection
tubes with silica particles as these particles may cause health
hazards 53. Only small fraction of these silica particles are sediment
ting with red blood cells. Majority of silica particles suspends in a
buﬀy coat so that these particles reach to patient when these
product is used for treatment 54. Although this is not practically
concluded (the architecture of L-PRF change with type of material
used for its preparation), some of the authors used more
biocompatible material titanium for PRF preparation (Fig.9). 55.
Although basic histological structure similar between T-PRF and L-
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PRF, there is some diﬀerence in brin structure in T-PRF. The brin of
T-PRF is more woven and thicker when compare with L-PRF. The
diﬀerence may be due to the biocompatibility and
hemocompatibility of titanium, which led to the formation of a
more polymerized brin (Fig.10, 11). [55]. More research is required
on T-PRF in terms of absorption time in body and clinical advantage
over L-PRF.

L-PRF

A-PRF

Fig.12: SEM analysis shows more a loose structure with more
inter brous space in A-PRF when compares to L-PRF
CONCENTRATED GROWTH FACTORS (CGF): PRF uses constant
centrifugation (2700 rpm 12 mins) speed, while CGF (Concentrated
growth factors) utilizes altered centrifugation speed (2400-2700
rpm 12 mins) which leads to production of much larger, denser and
richer brin matrix containing higher amount of growth factors 58

(Fig.9): Titanium test tubes for T-PRF preparation

L-PRF

T-PRF

(Fig.10): Histological analysis shows more number of
broblasts and thicker brin structure in T-PRF when compares
to L-PRF

STICKY BONE: The centrifugation protocol of autologous brin
glue (AFG) is 2400-2700 rpm 2 mins. Less centrifugation time leads
to availability of more growth factors. Sohn et al. 2010 fabricatedgrowth factors en riched bone graft matrix and called it as Sticky
bone. Mixing of AFG (Autologous brin glue) to allo graft or to
mixture of allo graft and xenograft produce Yellow sticky bone.
Addition of exudates from CGF (Concentrated growth factors) is
added to the above mixture leads to red color sticky bone
formation. Uncoated tube uses for preparation of AFG 58
BRIEF SUMMARY ON CENTRIFUGATION PROTOCOL OF VARIOUS
PRF:

L-PRF

Various PRF
L-PRF
T-PRF
A-PRF
A-PRF(Modi ed)
A-PRF+
I-PRF
CGF
AFG

T-PRF

(Fig.11): SEM analysis shows more woven and thicker brin
structure in T-PRF when compares to L-PRF
Advanced Platelet rich brin (A- PRF):
The centrifugation protocol is 1500 rpm 14 mins. Later it was
modi ed to 1300 rpm 14 mins. It is based on the lower
centrifugation protocol. Besides Platelets, Macrophages also
produce growth factors. With the lower centrifugation protocol, it
was proved that presence of macrophages in Advanced platelet rich
brin. PRF clots formed with A-PRF centrifugation protocol showed
a loose structure with more inter brous space, and more cells in
distal part of brin clot (Fig-12).More research is needed to nd the
eﬀect of APRF on Periodontal Regeneration.56
Advanced Platelet rich brin (A- PRF) +:
The centrifugation protocol is 1300 rpm 8 mins. It is also based on
lower centrifugation protocol. More research is needed to nd the
eﬀect of APRF+ on Periodontal Regeneration.57

Conclusion:
The preparation of platelet concentrates and clinical usage is simple
and cost eﬀective when compares to other regenerative materials
i.e. GTR (guided tissue regeneration) membranes, EMD (enamel
matrix derivatives) , bone grafts and substitutes. Most of the studies
are showed that platelet concentrates are positive edge (either
additive or alone) over other regenerative treatments i.e. GTR
(guided tissue regeneration) membranes, EMD(enamel matrix
derivatives), bone grafts and substitutes in periodontal
regeneration .Despite the evidence of clinical advantage of these
preparations, evidence of their bene cial eﬀects is still lacking.
Hence large and long term follow up randomized clinical trials are
required for the determining the full eﬀect of these preparations.
They have been used for surgical procedures as they provide
consistent bene ts for the patient
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