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Histological analysis of bone three months after the treatment of oroantral
communication with autologous platelet-rich fibrin — a case series

XHCTOJIOIIKA aHAJIM3a KOCTH TPpHU MCCCIa HAKOH PCKOHCTPYHUCAbA OPOAHTPAIHC

KOMYHHKAIIAj€ ayTOJOTHUM (GUOPUHOM OOraTuM TPOMOOITMTHMA — CepHja

0OJIECHUKA

SUMMARY

Introduction Oroantral communication (OAC) closure
may be accompanied with hard and soft tissue defects.
Platelet-rich fibrin (PRF) is the second-generation
platelet concentrate that can be an effective therapeutic
option for the closure of defects up to 5mm. The aim of
this investigation was to evaluate whether the PRF could
be a viable therapeutic option for OAC closure and
provide sufficient bone quality/quantity for the
forthcoming implant placement.

Outlines of cases The case series included 8 patients
treated with PRF due to the presence of OAC less than
3mm in diameter. Three months after the surgery, at the
time of implant placement, bone samples were harvested
and taken for histological analysis. The results
demonstrated success in all eight cases, obtaining. the
hard and soft tissue healing. Histological sanalysis
showed that newly formed bone was present on/all
histological samples, without visible signs’ of
inflammation and necrosis.

Conclusion PRF could be a viable therapeutic option for
OAC closure in specific /clinical cases, but future
randomized, controlled, clinical studies are.required for
more conclusive results.

Keywords: bone healing; autologous platelet-rich fibrin;
oroantral communication

INTRODUCTION

CAXKETAK

YBon XupypuKo 3aTBapame OpOAHTPATHIX
komyHukandja (OAK) moxe Outu npaheHo cTBapameM
KOIITAaHMX WM MCETKOTKMBHHX Jedekara. AyTONOIHH
¢ubpun  Oorat  Tpombommtuma (DBT) _jecte
TPOMOOILIUTHY KOHLIEHTpAT Apyre TeHepanuje epukacan
y pekoHctpykiuju OAK aujamerpa mo 5 mm. Llwb
UCTpaxKuBama je 6uo ga mcrmta epuxacHoctr OBT y
pexonctpykuuju OAK W ytBpau na ju he mwerosa
npuMeHa 00e30eANTH aACcKBaTHY KOIUTaHy IOJUIOrY 3a
Oynyhy yrpaamy UMILTaHTa.

ITpuxa3z6oaecHuka McrpaxxuBame je 00yXBaTWIO ocam
nanujeHara koja kojux je OAK 6uina mama o1 3 MM U
pexoHcTpyncana npuMeHoM ®OBT. Tpu Mmecena HakoH
XHUPYPLIKOT. 3aXBaTa, IPHINKOM YTpaamke UMIUIaHATa, ca
mecta QAK y3eTu cy y30pLu KOCTH pagd XUCTOJIOIIKE
aHann3e. Kox cBUX MCIIMTaHWKA OCTBApEHO je YCIIEITHO
MEKOTKMBHO 3apacTame. Pe3ynTar cBHX y30paka
HOKa3aJIi Cy IPUCYCTBO HOBOGOPMHUpAHE 3paBe KOCTH,
0e3 3HaKOBa 3amajberha 1 HEKpO3e.

3akmbyyak DOBT ce Moxe  KOpUCTUTH 32
pekoncTpykiujy OAK y crneruduyHuM KITHHHIKHAM
uHAMKaiyjama. Mmak, HEONXOAHO je CHPOBECTH
paHZOMH30BaHe, KOHTPOJIMCAHE KIMHUYKE CTYAHje mpe
JIOHOIIICHA jaCHUX MPENopyKa.

K/byuyne peuyd: KOIITaHO 3apacTame; AayTOJIOTHU
¢ubpun  Oorar  TPoMOOLMTHMA,; OpOaHTpajHa
KOMYHHKaIluja

Surgical closure of oroantral communication (OAC) may be accompanied with hard and

soft tissue defects [1]. Although application of local soft-tissue flaps is still the most utilized

technique for OAC closure, recent studies suggest that platelet-rich fibrin (PRF) can be an

effective therapeutic option for the closure of defects up to 5mm in diameter. PRF is associated

with minimal postoperative morbidity and allows preservation of adjacent teeth' soft tissue

structures [2-5]. Additionally, the combination of PRF and bone grafting materials promotes

hard tissue healing, obtaining better conditions for future implant placement [3, 4, 5].

PRF is the second-generation platelet concentrate consisting of a three-dimensional

polymerized fibrin matrix in a molecular structure. It incorporates blood contents such as
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leukocytes, erythrocytes, platelets, growth factors, and circulating stem cells [6]. PRF
membrane induces tissue regeneration due to the stimulating effects on osteoblast cells,

gingival fibroblasts, pulp cells, and periodontal ligament cells [1].

This case series aimed to evaluate whether the PRF could be a viable therapeutic option
for the OAC closure and provide sufficient bone quality/quantity for the forthcoming implant

placement.

REPORT OF CASES

This case series included eight patients treated at the Clinic for Oral Surgery, School of
Dental Medicine in Belgrade (6 males and 2 females; aged between 21 and 43 years, mean age
34.6 + 11.3). They were referred to the Clinic due to the presence of OAC and enrolled in the
study according to the following inclusion criteria:

Patients in good general health without a history of systemic disease or medication
that could interfere with the treatment (ASA 1 and ASA2);

- Fresh OAC (not more than 24h from the tooth extraction);

- Without the clinical/radiological signs of maxillary sinusitis;
- Longand narrow alveolus of the extracted tooth;

< OAC less than 3mm in diameter;

- Length from the cortical margin of the extracted tooth to the OAC being at least

6mm;
- Clinically compliant patients consent to be enrolled in the study.

OAC was closed by autologous PRF plugs and membranes, following Choukroun's PRF
centrifuge protocol (PRF DUO™, Nice, France) [7]. After the curettage and saline rinsing,
wound edges were freshened, and the PRF plug was placed inside the alveolus. PRF membrane
was shaped over the site in one layer, and the closure was obtained by interrupted sutures —

Figure 1. The follow-up was scheduled, and sutures were removed on the 10th day.

Epithelization and soft tissue healing were uneventful in all eight cases. Three months
after the OAC closure, there was a sufficient amount of keratinized gingiva and the CBCT
evaluation revealed new bone formation in the area of the previously extracted tooth. Sub-
antral height from 6 to 9mm (average 7.3mm) was obtained in all eight cases. The site was
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reopened, bone samples for histological analysis were harvested (trephine burr; @ 3.0 mm —
Figure 2), and implants were placed. We were using bone level, tapered implants, following
the maxilla protocol (avoiding the last sequence drill), and managed to obtain solid implant
stability (from 20 Ncm to above).

Bone samples were stored in a 10% formalin solution for 12 to 24 hours and then
decalcified in a microwave oven (8 cycles of 10 seconds; at 410 to 430°C for 20 min). The
material was dehydrated with 70%, 95%, and 99% ethyl alcohol, respectively, and clarified
with xylene. Gathered bone fragments were embedded in paraffin blocks, cut into-slices (3 to
4um), and stained with Goldner trichrome method. Analysis of samples was‘performed under

Leica Microsystem® optical microscope (Leica Microsystems™ GmbH, Wetzlar, Germany).

The newly formed bone was present in all histological. samples, without signs of
inflammation and necrosis (Figure 3). Bone trabeculae ‘were surrounded by the loose
connective tissue in which no inflammatory infiltrate cells were seen, or their number was
minimal. Additionally, intensive bone remodeling was noticed, i.e., the presence of mature
(lamellar) bone and immature (fibrous) bone (Figure 4). Haversian canals with concentrically
placed bone lamellae (characteristics for osteons) were seen as a sign of mature bone, and
collagen-fiber networks as a sign of immature bone. The abundant presence of osteocytes lying
in lacunae confirmed bone‘vitality, and the presence of osteoids covered with a dense layer of

osteoblasts was a sign of active osteogenesis (Figure 5).

This report was approved by the institutional ethics committee, and written consent was

obtained from the patients for the publication of the report and any accompanying images.

DISCUSSION

Our findings indicate that the PRF could be a viable solution for the OAC closure in
specific clinical cases. It provides proper hard and soft tissue healing, obtaining sufficient bone
quality/quantity. At first, PRF acts as a boosting agent for soft tissue healing, supporting
epithelization. Additionally, it promotes bone formation in the area of the extracted tooth,
creating the vital bone, and shortens the healing period. The presence of mature and immature

bone is a significant histological sign of intensive bone remodeling.

PRF plug acts as a core for bone healing and the PRF membrane acts as a biological
membrane that promotes epithelization. Due to its properties, PRF has proven as the material

of choice not only for this indication but as well as in many other clinical studies. Ondur et al.
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[8] showed that the use of PRF for hard and soft tissue healing may have advantages due to its
autogenous origin, being cheaper than the collagen membrane. The authors pointed to PRF's
ability to release growth factors (TGF-B1, PDGF-B, VEGF); particularly in the first 7 days, and
later, up to 28 days. Similarly, Liu et al. promote PRF as a bone grafting material for oral and
maxillofacial bone regeneration procedures as it improves proliferation, migration,
differentiation, and mineralization of the cells during bone formation [9]. There is an indication
that PRF could also diminish crestal bone resorption after tooth extraction [10], as
demonstrated in periimplantitis therapy use [11]. Moreover, the application of PRF, either
alone or in combination with another biomaterial, might be effective in reducing time for new

bone formation and future implant placement [12, 13].

Although we were successful in all eight cases obtaining hard and soft tissue healing, it
would be presumptive to state that PRF could be a universal tool-for OAC closure. In this study
we had a strict case selection, requiring fresh OAC with a diameter.up to 3mm. Post-extraction
socket had to be long and narrow, and the distance between the crest and OAC should be at
least 6 mm. However, there is a question‘if the same healing would be obtained without the use
of PRF since we didn't have a control group. Additionally, the sample size was too small. We
didn't experience any complications and are considering if the procedure could be applied to

larger/shallower defects, along with the use of bone substitute materials.

CONCLUSION

This case series indicates that PRF could be a viable therapeutic option for OAC closure
providing optimal hard and soft tissue structures for the future implant placement. However,
future randomized, controlled studies on larger sample sizes, with control groups, should

contribute to more conclusive remarks.

Conflict of interest: None declared.
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Figure 1. Platelet-rich fibrin material placed in the alveolar socket
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Figure 3. New formed bone tissue (Goldner—Trichrome met )
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Figure 4. New formed bone tissue with elements o
Trichrome method, 100 x)
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Figure 5. Osteocytes in the lacunae and osteoid an ‘ eoblasts (Goldner—
Trichrome method, 400 x)
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