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Abstract

Long-standing periapical and periodontal lesions present a common biological sequence, progressive resorption and loss of

alveolar bone around the affected tooth. In recent years there has been an enormous evolution in the key role that platelets play in

tissue regeneration techniques, facilitating, among other actions, the healing of soft tissues and hard tissues thanks to the release of

cytokines and growth factors over an extended period of time. Platelets rich in fibrin and leukocytes is a second generation platelet

concentrate, which we obtain without additives directly from the patient’s blood with the aim of establishing a fibrin mesh that

serves as an anchor to all the substances involved in the tissue regeneration process.
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Introduction

The concept of regeneration in Dentistry can be defined as
the reproduction or reconstruction of the lost part of a structure
or anatomical system, with the aim of recovering and restoring
its architecture and function. Numerous investigations over the
years have had the main objective of trying to understand the
phenomena that accompany the destruction of tissues, their

recovery and healing, through the use of platelet concentrates [1].

Platelet concentrates must be understood as autologous
biomaterials, obtained through cytapheresis, with the main

objective of separating platelets.

In the last two decades,it has been better understood its
physiological properties and its importance in the wound healing

process. which has multiplied its indications and therapeutic

applications, especially in the field of oral surgery and implantology

[2].

The autologous platelet concentrates that we use as a basis for
treatment in regenerative procedures, consisting in a fraction of
plasma with a platelet content higher than usual and characterized
by the presence of three components: platelets, leukocytes and
fibrin [3,4].

The scientific basis for its clinical use is established in the initial
phases of healing - inflammatory phases - in which the release of
platelet granules occurs with the consequent formation of a clot,
the release of chemotactic and pro-inflammatory molecules and
a wide variety of growth factors: platelet-derived growth factor
(PDGF), transforming growth factor (TGF), platelet factor 4 (PF4),
platelet-derived angiogenic factor (PDAF), endothelial growth
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factor vascular (VEGF) and epidermal growth factor (EGF), which
are capable of stimulating the differentiation of mesenchymal

tissue and initiating tissue repair processes [5].

Even today, there is great confusion with the terms that are
reflected in the different classifications. One of the most didactic is
the one carried out by Dohan Ehrenfestin 2009 [4,5], which divided
platelet derivatives into four groups depending on their leukocyte
content and fibrin architecture: pure platelet-rich plasma, platelet
and leukocyte rich plasma, pure platelet rich fibrin, and platelet

and leukocyte rich fibrin.

Pure Platelet Rich Plasma (P-PRP) and Platelet Rich Plasma and
Leukocytes (L-PRP). These are liquid platelet suspensions, with
and without leukocytes that are used as injectable suspensions.
After their activation with thrombin, calcium chloride, batroxobin
and other agents, they are transformed into fibrin gel with a certain

architecture [5].

Pure Platelet Rich Fibrin (P-PRF) and Platelet and Leukocyte
Rich Fibrin (L-PRF). They are solid fibrin biomaterials,with and
without leukocytes. It can be natural (L-PRF) or artificial (P-PRF),
but in both techniques, the subsequent activation of platelets
occurs without the addition of activating substances, generating a

strong structured fibrin matrix [6,7].

It was Dr. Choukroun, an anesthesiologist dedicated to the
treatment of chronic pain, who first proposed the use of PREF, for the
healing process of long-standing torpid ulcers and for treatment of
their painful manifestations. In 2006 he proposed the use of PRF in

different dental treatments [4].

Currently, the use of platelet-rich fibrin and leukocytes, instead
of platelet-rich plasma, is based on the ability of the former to
generate a much more stable and firm clot, which facilitates its
manipulation in the area of the defective tissue, maintaining
biological factors like PRP, but in a higher proportion, obtained
by a stricter protocol, faster handling and collection, prolonged
permanence in vivo, while facilitating a clear reduction in costs
[5,6].

This technique (L-PRF) has a clear indication in implantology
and oral surgery, especially in complementary regeneration

techniques. It has been used with excellent clinical results in sinus
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lift techniques, in which it has been found that it can significantly
stimulate bone formation and tissue angiogenesis in Schneiderian

membrane perforations [8,9].

Likewise, for its use in bone regeneration techniques in oral
surgery, the action of the well-known RUNX2 protein is essential,
considered a key transcription factor linked to the differentiation
process of osteoblasts. Today we know that the progressive release
of these proteins, which are found in the fibrin matrix, has, among
other functions, that of promoting cell migration of structures such

as the periodontal ligament and gingival fibroblasts [10].

The use of this technique in post-extraction sockets has also
shown bone formation six weeks after its use and without signs
of bone resorption. As occurs in the clinical case that we present,
when one or more walls are absent or partially reabsorbed, the
combined use of L-PRF and bone substitutes is recommended,
demonstrating its great capacity to act as a biological connector
between bone particles. Similarly, it has been possible to verify a

high efficacy on the control of pain and postoperative edema [11].

Allthe components that make up thisbiomaterial are found in the
patient’s body, and by not incorporating additives, it is transformed
via an almost physiological process, which concentrates the

different elements in the area that we wish to regenerate [12].

A large part of the mechanisms involved in tissue regeneration
are based on the action of multiple proteins, which make up an
authentic cocktail of bioactive molecules, including adhesive
proteins, cytokines, chemokines, coagulation factors, antimicrobial
proteins, glycoproteins (fibronectin and vitronectin, especially
active during the first week after use), proteases and antiproteases,
chondroitin, albumin, immunoglobulins and other essential
proteins such as platelet factor 4, thromboglobulin and endostatins
[13,14].

On the other hand, leukocytes, responsible for multiple
functions, respond to the presence of integrins, which are
glycoproteins that actively participate in the adhesion of leukocytes
to the vascular endothelium. These integrins also have a close link
with fibrin, as they are formed thanks to the expression by fibrin of
CD 11c receptors that bind to CD 18. This CD 11¢/CD 18 union is
what facilitates the processes of migration and activation of other
leukocytes with neutrophils [15].
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The activity of leukocytes has several target functions of interest:
immune regulation, which intervenes in the production of multiple
cytokines with pro-inflammatory activity, such as interleukin IL
and IL-6, also IL-4 synthesized by Th lymphocytes, mast cells and
basophils.

All these processes that we have just described occur in the
repair area, simultaneously with the production of growth factors,
such as the transforming growth factor derived from platelets,
the fibroblast growth factor, with which it is possible to stimulate
fibroblasts and induce collagen production, a process that in turn
will promote angiogenesis. In this way and as a consequence,
the blocking of bacterial proteases will be effective, with the

consequent antibacterial effect [16].

As in the clinical case that we are going to describe below, the
processes of bone regeneration after a chronic periodontal injury
or a loss of several alveolar walls due to the presence of a previous
apical granuloma or a cyst, is one of the current therapeutic
challenges. For this reason it is recommended, platelets rich fibrin

and leukocytes.

Clinical Case

54-year-old woman, who attends the Oral Surgery Teaching
Unit of the Faculty of Dentistry and Medicine of the University
of Santiago de Compostela, presenting a long-standing endo-
periodontal lesion, with complete loss of the vestibular wall,
reabsorption of the inserted gingiva, and exposure of a large part of
the root and grade II tooth mobility (Figure 1-3).

Figure 1: Previous state of the patient.
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Figure 2: Endoperiodontal injury in 22.

Figure 3: Exposure and resorption of tooth 22 root.

The treatment plan sequence was exodontia of the tooth
22, thorough debridment of the remaining granulation tissue,
placement particulate bone and a pericardium membrane in the
alveolus. Before replacing the mucoperiosteal flap, we performed a
Rehrmann [19], making an incision in the periosteum at the base of

the flap, to expand its surface, until the residual cavity was sealed.

After six months healing period, in which the patient was
wearing a provisional fixed prosthesis, we decided to use the
conventional surgical technique with plaltelets rich in fibrin and
leukocytes (L-PRF) to induce regeneration and provide the patient
with an adequate emergence profile obtaining Platelet Rich Fibrin
and leukocytes L-PRE.
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Necessary material

To carry out the L-PRF technique we need a centrifuge that
has, among other adjustable parameters, time and revolutions. To
perform the venipuncture, we have a nursing graduate in our unit
who uses a conventional extraction kit to puncture the patient.
We also need tissue regeneration material and conventional oral

surgery material.

Blood is taken from the antecubital vein of the patient in 9 ml
tubes and it is immediately centrifuged, in this case in the IntraSpin
centrifuge, at 2,700 rpm for 12 minutes [20] (18 min in the case
of anticoagulated patients). Each red tube is for a fibrin plug or
membrane and we need at least 1 white tube for fibrinogen, to be
used in the preparation of the L-PRF block. The arrangement of the
tubes in the centrifuge drum must be even in number so that it is

balanced and allows the correct centrifugation process.

The tubes that we use for blood collection must be approved for
clinical use according to the ISO 10993 standard, since the tubes
that we commonly use for other purposes can induce cytotoxicity,
mutagenicity, intradermal irritation and hemolysis, among many

other undesirable effects [5].

Immediately after its extraction, the blood begins to coagulate
when it comes into contact with the walls of the tube, so that the
fibrinogen is initially concentrated in the middle - upper part of
the tube and later the circulating thrombin will transform it into
fibrin, creating a clot located in the medial part of the tube after

centrifugation [5].

Erythrocytes are located in the lower part, while acellular
plasma is in the upper part of the tube. The portion of the sample
that we collect is the fibrin and platelet clot, once the erythrocyte-

rich layer has been separated.

Next, with the Xpression box we are going to create membranes
of constant thickness, we deposit the fibrin clot in the box, cover
it with the pressing tray and in turn cover it with the lid, with this

technique we guarantee its hydration for at least five hours.

Simultaneously we cut the pericardium membrane with a
scalpel and hydrate it with saline solution, before placing the

membrane in the bone defect (Figure 4).
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Figure 4: We cut and configure the pericardial membrane and

hydrate with saline solution.

We raised a full-thickness buccal and palatal flap in the area of
the tooth 22, and we adjust the size of the membrane to the bone
defect, and we fixed the membrane to the vestibular bone wall

using a fixation screw (Figure 5-7).

Next, we prepare the L-PRF Block: two membranes are cut into
very small parts and mixed with particulate bone in a container in
a proportion of 2 L-PRF membranes for each 0.5g of particulate
bone, hydrating the mixture with L-PRF exudate of the Xpression
Kit. This mixture is incorporated on a fibrinogen base and then
more fibrinogen is added on top of the mixture and we leave it
enough time until f it agglutinates, trying to give it the approximate
shape of the defect that we wish to regenerate (Figure 8). After
a few minutes, the L-PRF block will have sufficient elasticity and

consistency to be transferred and to be adapted to the surgical area.

Figure 5: We lift a full thickness mucoperiosteal flap.
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Figure 6: We test the spatial adaptation of the membrane.

Figure 7: We fix the membrane with a microscrew.

Figure 8: The PRF - Block must be elastic and moldable.
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With the help of a biomaterial condenser, we adapt the L-PRF
block to the bone defect, so that the gap in the residual cavity is as

small as possible (Figure 9).

Figure 9: The material must completely fill the cavity.

We fixed the pericardium membrane palatally using a fixation
screw permanently adapted it to the entire surface of the defect
(Figure 10). Subsequently, we placed two L-PRF membranes that
we had preserved in the Xpression Kit on top, in such a way that
when overlapping and adapting them, the pericardium membrane

was completely covered.

Figure 10: We fix the membrane by palatal with a microscrew and

we adapt to the entire surface.
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The closest part to the erythrocyte layer is oriented towards Finally, we replace the mucoperiosteal flap and suture with
the area to be regenerated, since it is the one that contains more  Supramid 4/0, placing loose stitches, with the least possible
growth factors, because the platelets are not distributed equally  tension, and the excess exudate is injected into the surgical area.
within and on the surface of the L-PRF clot (Figure 11-13). After the intervention, a fixed resin provisional previously made, is

placed without pressure over the tissues (Figure 14-16).

Fi 11: We t t the autol b that we had
igure SHCHEHHE TS EHEORUIE S I S EL R Figure 14: Suture with simple points 4.0.

preserved.

Figure 15: We hydrate with the excess exudate.

Figure 12: We progressively adapt one of the membranes.

Figure 13: The membranes must fill the defect. Figure 16: Provisional placement.
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Discussion

Since Choukroun., et al. described the first platelet- and
leukocyte-rich concentrate in a fibrin matrix [21] the interest
generated by platelet concentrates has increased. Compared with
PRP, the L-PRF has a higher quantity of platelets and leukocytes,
as well as growth factors such as PDGF, VEGF and TGF, and also
has very representative proportions of fibrin, fibronectin and
vitronectin [14,22].

The high concentrations of thrombin present in the PRP
form bilateral junctions that determine a mesh with a very rigid
structure. However, the low thrombin concentration of L-PRF
determines a more flexible structure capable of promoting cytokine
entrapment and the migration of cells such as leukocytes, which
contain VEGF. Its spatial arrangement serves as a substrate for
platelets to chemotactically attract circulating stem cells [14,22].
While PRP is used as a layer of fibrin added to the surgical site,
the strong and elastic architecture of the fibrin membrane of L-PRF
allows its application as a true membrane or tissue, suturable, and

with wide clinical versatility [23].

L-PRF has an ability to release growth factors and membrane
proteins for more than 7 days far exceeding the 4 hours in which
the PRP matrix disappears and its rapid release of growth factors.
These advantages of “biological boosting” are obtained after
a standardized preparation protocol, with a 100% autologous
biomaterial, a fast (< 20 min) and economical technique, facilitating
its clinical incorporation with respect to the diversity of protocols
for obtaining PRP, with slow, complex technique, several phases,

use of anticoagulants and higher cost [22,24].

The use of these materials in dentistry is mainly based on the
high tissue acceptance as they are autogenous components. Studies
show that adding fibrinogen to bone substitute biomaterials, both
allogenic and xenogenic, can influence osteoblastic activity in vivo.
At the molecular level, they support a better tissue response, both
at the level of soft and hard tissues, in the face of a greater presence
of their own molecular families [25]. Some studies suggest that
not only the response of the tissues is more satisfactory, but they
also show that the presence of these agents could alleviate the
postoperative symptoms inherent to any surgery [26], whether
curative, regenerative or even palliative in severe cases such as

communications due to osteonecrosis of the jaws [27,28].
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Combined injuries in dentistry have always been a great
challenge, due to the great bacterial involvement, the complexity
of performing the treatments, and the appearance of large
residual defects. A recent study published this year in the Journal
of Endodonthics shows how PRP improves osteo-odontogenic
differentiation in stem cells from the apical papilla of immature
third molars, promoting their maturation and migration, so its
field of application could be greater [29]. Comparative studies of
the technique with a natural healing process support the benefit of
using L-PRF as a cavity filling material to achieve the preservation
of the horizontal and vertical ridge dimension three months after
tooth extraction [30].

In 2019, de Angelis published a study on a total of 45 patients,
in which he performed three alveolar preservation techniques:
application of L-PRE application of L-PRF with xenograft and
single application of xenograft. His results were significantly better

when L-PRF and xenograft were combined [31].

It should be taken into account that healing in the oral cavity
is compromised by multiple factors such as: high bacterial
concentration, continuous contamination by degradation of
molecules from food, terminal blood supply, local involvement of
systemic diseases, etc. The limited evidence on the effects of L-PRF
in intraoral bone graft procedures highlights the need for more
research to fully evaluate its clinical indications [32]. We know
that leukocytes, specifically lymphocytes, play a fundamental
role in healing. Vehiculizing them through plasma provides us
with a large amount of blood components, through which it is
possible to alleviate the most acute postoperative phase, promote

revascularization and improve tissue regeneration [33].

The use of these techniques is strongly supported at the
microbiological level, but the risk of bias in clinical studies is high
[34]. A greater number of studies with sufficient control cases are
necessary to be able to identify the existing biases, mainly due to the
heterogeneity of the methodologies used and the multifactoriality

of the healing of the socket, to reduce its effect on sensitivity.

Conclusion

The clinical protocol for the application of Platelet Rich
Fibrin and L-PRF leukocytes is a simple and predictable surgical

procedure that uses biological elements from the patient himself,
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thus minimizing the complications of other biomaterials, and

makes a large amount of material available to us. biological to be

used in tissue regeneration techniques applied to periapical and

periodontal defects of the maxilla.

It is evident that a greater number of clinical trials are required

in the medium and long term to verify its stability and evolution.
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