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Abstract

Introduction: The changes in residual alveolar ridge dimensions are a time-dependent process following tooth extraction. To maintain the width and height of residual alve-
olar ridge, various bone grafts, substitutes or biomaterials are utilized. A-PRF, as an autologous blood derivative, is employed because of its histomorphometric composi-
tion, which includes a dense fibrin mesh with a number of platelets. These properties make it suitable for achieving the desired outcomes in this context. Aim: The utiliza-
tion of A-PRF in socket preservation, dimensional changes and bone density in newly formed bone. Case report: A patient with indication of tooth extraction, followed by
socket preservation using solo PRF as a graft material. Analysis of changes in the width and height dimensions of the alveoli, also as well as an assessment of bone den-
sity of de nuovo formed bone in the socket. Conclusion: Recommendation to use A-PRF as an autologous blood derivative for socket preservation procedures. Key words:
A-PRF, CBCT, GBR, socket preservation.

AncTtpakT

BoBep: [lnMeHanoHanH!Te NPOMEHI Ha peauayanHmuoT aneeonapeH rpeben nocne ekcTpakLvjaTa Ha 3abuTe ce BpeMeHCkV 3aBuceH npoLiec. Bo Lien Ha couyByBakbe Ha
BIICMHATA W LLMPUHATA HA PE3nayanHIOT anBeonapeH rpebeH ce KOpUCTaT KOCKeH rpadyToBm, CyncTUTYeHT 1 Bromatepujank. A- PRF kako aBToNoreH KpeeH Aepusar ce
KOpYCTI 3apajivt HETOBIOT XMCTOMOPCHOMETPHCKY COCTaB Ha rycTa Mpexa Ha (h1bpUHCKY BiakHa Bo kou ce 3apobeHn ronem 6poj Ha TpoMBOLIMTY 1 HerosuTe cBojcTBa. Lien:
Ynotpe6ata Ha A-PRF 3a npesepBaLiyja Ha anBeona, AMMEH3VOHaMHI MPOMEHM 1 ryCTUHa Ha HOBOCO3AaAeHa kocka. Mpukas Ha cryyaj: MaLyeHT co nHavKaLmja 3a exc-
Tpakuvja Ha 3a6, 1 noHatamoLLHa npe3epeaLyja Ha anseona co camoctoed PRF yen. AHanmsa Ha napameTpuTe Ha LUMpYHa 11 BUCUHA Ha NOCTEKCTPaKLMOHaTa anseona,
kako 1 rycTuHata Ha HoBocoaaapeHarta kocka npeky CBCT aHanusa. 3akny4ok: A-PRF ce npenopayyBa 3a npesepsaLivija Ha anBeona kako aBToNoreH KpBeH AepuBar.

Knyunu 360poBu: A-PRF, CBCT, GBR, npesepsaLiyja Ha anseona.

Introduction

After tooth extraction, the wound healing process
commences, culminating in the phases of bone modeling
and remodeling, involving bone apposition and resorp-
tion'.

The most significant resorption of the residual alve-
olar ridge occurs within the first six months following
the tooth extraction, predominantly in the vestibulo-oral
direction. The dimensional changes are time-dependent
and persist throughout an individual’s lifetime’.

Preserving the volume of residual alveolar ridge is
crucial for successful esthetic and functional teeth reha-
bilitation. This is accomplished through techniques such
as Guided Bone Regeneration (GBR) and Guided Tissue
Regeneration (GTR), Socket Preservation (SP) a com-

ponent of Alveolar Ridge Preservation (ARP), and
Alveolar Ridge Augmentation (ARA) are part of the
GBR technique. Socket preservation is recommended as
an economical and reliable method**.

Many bone grafts, bone substitutes and biomaterials
are utilized in the field of oral surgery and implantology
as a part of GBR techniques. These materials are cate-
gorized based on their origin, including autografts, allo-
grafts, xenografts and alloplastic materials, each with its
own advantages and disadvantages. Autografts, known
for their osteogenic potentials, or activity, are considered
the gold standard in GBR procedures’.

Platelet Rich Fibrin (PRF), invented by Dr. Joseph
Choukroun in 2001, represents the second generation of
autologous blood derivatives. This method involves the
simple and cost-effective process of performing the fib-
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rin clot solely through centrifugation, without the need
for anticoagulants®.

Upon completion of the centrifugation process, in
specially designed A-PRF tubes, three layers are formed:
the upper layer of Platelet Poor Plasma (PPP), the Fibrin
clot (FC) and the Erythrocyte sediment (ES)’.

Histomorphologically, the PRF clot appears as a
mesh of dense fibrin fibers containing numerous
platelets and erythrocytes. Upon degranulation of
platelet, plasma proteins, pro and anti-inflammatory
cytokines (IL-1, IL-4, IL-6 and IL-8) and Growth
Factors-GF (VEGF, PDGF, ILF, FGF) are released.
These components have an active participation in the
inflammatory response, neoangiogenesis, neoosteogene-
sis and neocolagenogenesis, thereby influencing post-
operative morbidity®.

Due to its beneficial properties PRF has been widely
used in many indications of oral and maxillofacial sur-
gery over the last decade’. The aim of this case report is
to evaluate the benefits of using A-PRF as a solo graft
material for socket preservation.

Case report

A 47-year-old healthy patient, identified as TG, visit-
ed our clinic with a fractured irreparable root of tooth 25.
During the examination, he complained of pain in the
affected tooth, and denied any other relevant medical
conditions. Clinical examination revealed erythema of
the mucosa in the area near the apex of the tooth, pain on
vertical percussion and pain on palpation in the maxil-
lary vestibule corresponding to the root apex. An
orthopantomogram was performed, which showed a
residual gangrenous root with periapical changes, along
with diffuse chronic periodontitis (Picture 1). After con-
servative treatment involving pulp extirpation and
drainage, the local symptoms of acute odontogenic
infection were relieved. A root extraction and socket
preservation was recommended, followed by implant-
prosthetic or prosthetic rehabilitation.

The patient was informed about the oral-surgical pro-
cedure and has signed informed consent form in accor-
dance with the Helsinki Declaration of 1975, revised in
2013 for the implementation of the intervention.

Surgical tooth extraction was performed based on
asepsis and antisepsis principles.

One hour before the intervention, a single dose of
antibiotic prophylaxis with Amoxicillin plus clavulanic
acid 2g was administrated. Venous blood was collected
from the patient’s cubital veins using the Vacutainer
method, with 10 ml of blood collected in A-PRF tubes.
The APRF tubes were then placed in a centrifuge

(Biobase LC-H4K centrifuge, BIOBASE, lJinjan,
Guangdong, China), using the A-PRF+ protocol on 1300
rpm/8 min (Picture 2).

Picture 2. A-PRF tubes

Picture 3. PRF plug and membrane

Terminal anesthesia was applied using 2% mepiva-
caine with 1:100000 epinephrine. Atraumatic root
extraction was performed, followed by surgical wound
debridement, through irrigation with NaCl 0.9%.

The PRF clot, obtained from the centrifuged A-PRF
tubes, was collected and the erythrocyte sediment was
gently removed. Using a specially designed PRF box, a
PRF plug was created from the first PRF clot, and a PRF
membrane was obtained from the second PRF clot
(Picture 3).
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Picture 4. PRF plug and membrane application

Picture 5. Stabilization suture

The PRF plug was gently placed in the socket using
a PRF plugger, followed by the application of the PRF
membrane. Finally, a stabilizing suture was applied
(Picture 4).

Table 1. Clinical and CBCT measurements

Picture 6. Bone density - CBCT

Immediately after the surgical intervention, clinical
measurements were obtained to assess the horizontal
dimension (socket width) using a bone measurement
caliper. The vertical dimension was measured from the
cement-enamel junction (CEJ) of the neighboring tooth
to the edge of the interdental septa. The same measure-
ments were repeated four months after the surgical treat-
ment. The recorded data are presented in Table 1.

After the surgery, post-operative morbidity was eval-
uated by assessing the presence or absence of pain,
swelling, hematoma, trismus, infection, loss of function,
lymphadenitis and the use of pain killers.

Four months after the surgery, the bone density of the
newly formed bone was evaluated in the post extraction
socket and local periapical area using CBCT 3D imag-
ing. The bone density was measured in Hounsfield Units
(HU) (Picture 6), and the data are presented in Table 1.

The measured bone density in our case falls under
D3 class (350-850HU) according to the classification by
Misch10. The classification indicates thin, porous corti-
cal bone on crest and fine trabecular bone within, which
is considered to be the most suitable bone quality for
implant placement.

IMMEDIATE FOUR MONTHS
POSTOPERATIVE (mm) POSTOPERATIVE (mm)
HORISONTAL DIMENSION 15 12.5
VERTICAL DIMENSION 3 3
PAPILA HEIGHT 1 1
BONE DENSITY SOCKET / 441 HU
PERIAPICAL BONE DENSITY / 521 HU
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Discussion

Maintaining an adequate volume of the alveolar
ridge is essential for the successful placement of dental
implants. Alveolar ridge preservation includes several
techniques aimed at reducing the dimensional changes in
both hard and soft tissues following tooth extraction.
However, the high costs often limit the use of biomateri-
als. Moreover, the exposure of resorbable or non-
resorbable membranes, often used in combination with
bone substitutes, could compromise bone regeneration
and impede wound healing.

A-PREF is an autologous blood derivative with a three
and tetra molecular structure of fibrin mesh, facilitating
the prolonged release of cytokines and growth factors.
PRF effectively stabilizes blood clots in post-extraction
wounds. Through its mechanism of action, it promotes
the proliferation, migration and differentiation of mes-
enchymal stem cells, fostering neoangiogenesis, neoost-
eogenesis and neocolagenogenesis, thus resulting in
faster and improved wound healing".

The systematic review conducted by Enferest Dohan
et al., describes the slow release of growth factors in
PRF compared to the first generation of blood derives,
specifically PRP. PRF exhibits a significantly slower
release of growth factors and plasma proteins, leading to
improved wound healing. Additionally, PRP membranes
dissolve in five days, whereas PRF membranes remain
intact for seven days'.

Our clinical measurements of the immediate post-
extraction socket and four-month follow-up showed a
decrease in the intensity of residual alveolar ridge bone
loss, which aligns with findings reported in the litera-
ture®.

In the systematic review conducted by Castro et al.,
a total of 14 articles were included and analyzed. Three
subgroups were created based on the application of the
techniques: sinus floor elevation (SFE), alveolar ridge
preservation and implant therapy. In the subgroup focus-
ing on alveolar ridge preservation, the collected data
indicated a significantly slower bone resorption in both
horizontal and vertical dimensions of preserved residual
alveolar ridge™.

The evaluation of postoperative morbidity revealed
the absence of postoperative sequelae, and the period of
postoperative rehabilitation is shortened'>'.

Improved neo-osteogenesis and architectural integri-
ty of the de nuovo formed bone is evident through CBCT
analysis'”'8,

The results of this report are consistent with previous
studies'” where PRF showed to be effective in preserving
both hard and soft tissues without interfering with phys-
iological bone healing process. Ridge preservation tech-

niques are highly desirable when functional and aesthet-
ic results are demanded. Moreover, such procedures also
facilitate implant placement because of the beneficial
effects of PRF in reducing dimensional changes in the
post-extraction socket.

Considering the limitations of this report, our results
support the utilization of A-PRF in alveolar ridge preser-
vation when implant placement is scheduled following
tooth extraction. However, additional larger-scale stud-
ies with randomized design are necessary to confirm our
findings and investigate possible specific indications of
A-PRF compared to other biomaterials.

Conclusion

Based on the obtained results of this study, A-PRF can
be recommended as an economical autologous blood
derivative for socket preservation methods.
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