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BACKGROUND

Background: Different barrier membranes and augmentation techniques are used
in oral surgery to recover lost bone structures with varied success. Recently, a com-
bination between bone graft materials and Platelet-Rich-Fibrin (PRF) is implement-
ed in the periodontology and implantology.

Aim: The aim of this case report was to assess the possibility for augmentation of
the alveolar ridge in the frontal region of the upper jaw, utilizing a combination of
bone graft material, injectable platelet-rich-fibrin (i-PRF) and advanced platelet-rich
fibrin (A-PRF).

Materials and methods: An 18 year-old male with expulsion of tooth 11 and
partial fracture of the alveolar ridge was treated with augmentation of the alveolar
ridge using bone graft material, injectable platelet-rich-fibrin(i-PRF) and advanced
platelet-rich-fibrin (A-PRF). Clinical results were reviewed 4 months after the
augmentation and a dental implant was placed.

Results: The postoperative period was uneventful. The control CBCT scan showed
good organization of new bone allowing placement of a dental implant.

Conclusion: The successful clinical and radiographic results of the case suggest that
using A-PRF and i-PRF can be beneficial for bone augmentation of the alveolar ridge
before implant placement.

The majority of authors recognize the autogenous

There are many reasons for local or generalized
atrophy of the jaws, but the loss of teeth is considered
paramount.! After losing compromised teeth, bone
resorption is most pronounced during the first year
and is at its peak during the first 3 months.> Bone
resorption is progressive and cumulative and it
continues throughout the whole life.? The progressive
atrophy which occurs after tooth loss is often
associated with difficulties in conventional prosthetic
treatment, thus a reason for esthetic and functional
complications. Different barrier membranes and
augmentation techniques are used in oral surgery
to recover lost bone structures with varied success.

bone as the “golden standard”. The autogenous bone
is the only one that has osteogenic, osteoinductive
and osteoconductive qualities, while other materials
possess only osteoconductive properties.* It is well
known that PRF is able to stimulate integration
and remodulation of bone structure. Using the PRF
membrane in bone regenerative surgery accelerates
the healing of soft tissues and protects the gingiva
from dehiscences.>® According to Del Corso, the
strategy to combine PRF membrane with adequate
bone graft material is a form of in vivo tissue
engeneering called — Natural Bone Regeneration
(NBR).” PRF incorporates many growth factors
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and other bioactive compounds, that support
revascularisation and regeneration of bone and soft
tissues. The aim of this case report is to evaluate
the possibilities for augmentation of the alveolar
ridge with a combination of xenograft, i-PRF and
A-PRF membrane.

CASE REPORT

An 18-year-old male was referred for treatment
at the Department of Oral Surgery at FDM, MU-
Plovdiv. On clinical examination expulsion of tooth
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several holes were made on the cortical plate of the
bone over the defect. The previously prepared A-
PRF membrane was cut into pieces with scissors or
scalpel and then mixed with the bone graft material
and plasma, separated from the PRF (Fig. 3). The
bone defect was filled with the mixture of bone-graft
material and A-PRF membrane pieces. The bone-graft
mixture was infiltrated with an ex-tempore prepared
i-PRF with the help of a syringe and needle (Fig.
4). The A-PRF membrane was placed to cover the
i-PRF infiltrated bone graft and then sutured to

Figure 1. 3D CBCT scan before surgery.

11 and partial fracture of the alveolar ridge were
observed. CBCT scan was performed before the
operation, to evaluate bone loss on the labial side
(Fig. 1). A treatment plan which involved alveolar
ridge augmentation with xenograft combined with
A-PRF and i-PRF with following dental implantation
was suggested.

PREPARATION OF THE A-PRF MEMBRANE AND THE I-PRF

After the venipuncture of v. cubity with a 10 ml
vacuum test-tube (Advanced-PRF™), 9 ml of blood
was taken from the patient. The blood was then
immediately put into a PRF DUO (Process for
PRF®-France) centrifuge for 8 minutes at 1300
rpm. The A-PRF membrane, in our methodology,®
was formed out of two A-PRF clots by putting them
on top of one another - the areas bordering with
the red part were put at the opposite ends and it
was then dried in a metal box - A-PRF Box®. To
obtain the i-PRF, venous blood was drawn from
the patients in special tubes. The manipulation was
performed immediately before using the i-PRF. The
tubes were then placed in a centrifugal machine at
a 700 rpm for 3 minutes.

SURGICAL TREATMENT

After performing adequate local anesthesia trap-
ezoidal full-thickness flap was raised. The flap
was reflected with a periosteal elevator above the
margins of the defect (Fig. 2). With a small round
bur or an appropriate tip of a piezosurgery unit,

the adjacent soft tissues using self-resorbing suture
material. The full-thickness mucoperiosteal flap
should cover the wound without tension. Therefore
a horizontal scoring of the periosteum parallel to
the primary incision was done. The flap was adapted
and tightly sutured over the PRF membrane with-
out tension (Fig. 5). The patient was kept under
antibiotic coverage for 5 days (ampicillin 3x1g)
along with analgesics for 3 days. A follow-up CBCT
scan was made four months after the augmentation.
1t revealed successful augmentation of the alveolar
ridge. The dental implant was placed in the area
of tooth 11 (Fig. 6).

Figure 2. Reflected mucoperiosteal flap over the bone
defect in the area of tooth 11.

Folia Medical 2017 I Vol. 59 | No. 3

363

Folia Medica



I. Chenchev et al

Figure 3. a) Cutting the PRF membrane into small pieces; b) Mixing the bone-graft material with the parts of the
PRF membrane and c) The prepared mixture.

a b C

Figure 4. a) Test tube with the prepared i-PRF; b) Aspiration of i-PRF with a needle and syringe ¢) Mixture of
i-PRF, A-PRF and bone graft material placed in the area of tooth 11.

Figure 5. a) Placed and sutured PRF membrane in the area of tooth 11; b) A flap sutured over the graft mixture and
the A-PRF membrane covering it.

a b
Figure 6. a) 4 months follow up CBCT; b) Intraoral radiograph after placing dental implant in the area of tooth 11.
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DISCUSSION

Placement of dental implants is directly related to
the volume of the remaining alveolar bone. It is
necessary to create new bone structure when there is
an absence of a sufficient volume, in order to place
a dental implant. To form new bone structure, the
bone graft material must be biocompatible and able
to withstand the biomechanical stress.’ Using bone
grafts is very successful when it is performed in an
environment with good blood supply. This depends
on the primary wound closure and the condition
of the adjacent bone. Good blood flow assures
the necessary cells, growth factors and promoters
for the osteogenic-biomineralisation cascade.’ A
biological connector between the different parts
of the bone graft material is obtained when it is
mixed with A-PRF and i-PRF. PRF assists angio-
genesis, engagement of the stem cells and migra-
tion of osteogeneous cells in the central part of the
graft.!:12 According to Toffler M et al.'® using PRF
membrane in augmentation procedures is beneficial
for better wound closure and faster recovery of the
soft tissues. Other authors concluded that the use
of PRF reduces postoperative pain, swelling and
minimizes the infection phenomenon.!® Yilmaz D
et al.'# suggest that the use of PRF in combination
with B-TCP could accelerate new bone formation
and this combination is a very good alternative to
the independent use of B-TCP. Ozdemir H et al.!3
use PRF as a bone graft material in combination
with rigid titanium membranes for regeneration of
bone defects in the calvaria of rabbits. The results
of the combination of PRF and titanium membrane
showed the highest quantity and quality of new bone
formation compared with xenografts (Bio-Oss) and
B-TCP. The good clinical results in our case report
show that the addition of PRF and i-PRF to bone
graft materials improves their properties. Mixing
of bone graft material with pieces of PRF and its
infiltration with i-PRF leads to delivery of growth
factors inside the wound, which helps the migration
of osteopromotor cells and attracts circulating stem
cells to the wound (fast angiogenesis).!> Adding
PRF to the bone graft reduces the required bone
graft material volume and improves its manipulative
qualities. The use of PRF accelerates the healing of
hard and soft tissues, and the use of PRF membrane
instead of another barrier membrane reduces the
cost of the procedure.

CONCLUSION

The good clinical results achieved in this case report

support the data found in the literature that the use
of PRF increases the amount of growth factors inside
the wound and improves the qualities of the bone
graft material. Further research and more clinical
cases are needed to confirm the achieved results.
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BBepeHue: 111 pEKOHCTPYKLMM NMOTEPAHHBIX KOCTHBIX CTPYKTYP B OpaJibHOMN X1-
pypruv NPUMEHSIOTCA C NepPeMeHHbIM YCMEXOM PasfinyHble 6apbepHble Membpa-
Hbl 1 MeTOAbI HapallBaHuA. B nocnegHee Bpema B NapagoHTONIOMM U UMMIAHTO-
Nnornmn NpYMeHaeTca KOMOUHaLUA U3 MaTepuanos s KOCTHOWM TpaHCNnaHTauum
n $pnbpurHa, oborawéHHoro TpomboumTamm (OOT).

Llenb: Llenibio HacToALWEro KNMHNYECKOTO Cilyyas ABNAETCA OLleHKa BO3MOXHOCTU
HapallyBaHVA afbBEONIAPHOro OTPOCTKA JIOOHOIO OTPOCTKA BEPXHEN YENMOCTU C
NPUMeHeHNEM KOMOMHaLMKN 13 MaTepuana afsa KOCTHOW TpaHCMIaHTauun, Hb-
eKkumoHHoro ¢pmnbpuHa, oborawéHHoro Tpombountamm (injectable platelet-rich-
fibrin (i-PRF)) n ynyuweHoro ¢ubpuHa, oborawéHHoro Tpomboumtamm (advanced
platelet-rich-fibrin (A-PRF)).

MeTtopgbl: MyxunHa BOoCceMHaguaTuIeTHero Bo3pacrta ¢ yaanéHHbiM OAMHHAA-
LaTbiM 3y60M 1 YaCTUYHOWN GPaKTYpPOI aibBEOSIIPHOIO OTPOCTKA MPOLLEN Kypc
nleyeHuns, BKYAKLWNIN HapaLBaHWe afnbBeONIAPHOro OTPOCTKA C MPUMEHEHEM
MaTepwuasna Ans KOCTHOW TPaHCMIaHTaunm, UHbEKLUMOHHOTO prbprHa, oboraLlén-
Horo TpombouunTamu (i-PRF) u ynyuweHHoro ¢pubprHa, oboraéHHoro Tpombo-
untamu (A-PRF). KnuHnueckre pesynbTaTtbl Obifii pacCMOTPEHbI MO NCTeYeHUn 4
MecsALeB NOC/Ie HAPALMBAHMA U YCTAHOBKM 3yOHOIO MMMIaHTa.

PesynbraTtbl: [locsieonepauyioHHbIn neprof MPoWwén ragko U KOHTPOJSIbHOe
CBCT cKkaHupoBaHuie NoKa3asno xopoluee GopMUPOBaHME HOBOW KOCTM, MO3BONSA-
folLiee YCTaHOBKY 3y6HOro MMMJIaHTa.

3aknoueHnsa: YcnewHble KIVHUYECKME W peHTreHorpaduyeckne pesynbratol
cnyyas nokasblBaloT, YTo NpumMeHeHne A-PRF n i-PRF MoxeT 6bITb nonesHbiM ana
KOCTHOrO HapallBaHUA afibBEONIAPHOro OTPOCTKA Nepes yCTaHOBKOM MMMIaHTa.
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