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SUMMARY

Introduction Oroantral communication (OAC) closure may be accompanied by 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 5 mm in diameter. The aim of this investigation was to
evaluate whether 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 eight patients treated with PRF due to the presence of OAC less
than 3 mm 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 both hard and soft tissue healing. Histological analysis 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
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randomized, controlled, clinical studies are required for more conclusive results.
Keywords: bone healing; autologous platelet-rich fibrin; oroantral communication

INTRODUCTION

Surgical closure of the oroantral communica-
tion (OAC) may be accompanied by hard and
soft tissue defects [1]. Although application of
local soft-tissue flaps is still the most utilized
technique for OAC closure, recent studies sug-
gest that platelet-rich fibrin (PRF) can be an
effective therapeutic option for the closure of
defects up to 5 mm in diameter. PRF is associ-
ated 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].

PREF is the second-generation platelet con-
centrate consisting of a three-dimensional
polymerized fibrin matrix in a molecular
structure. It incorporates blood contents such
as 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
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 (six males and two fe-
males; aged 21-43 years, mean age 34.6 + 11.3
years). 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
(ASA1 and ASA2);

— fresh OAC (not more than 24 hours from
the tooth extraction);

- without the clinical/radiological signs of
maxillary sinusitis;

- long and narrow alveolus of the extracted
tooth;

- OAC less than 3 mm in diameter;

- length from the cortical margin of the ex-
tracted tooth to the OAC being at least 6
mm;

- clinically compliant patients consent to be
enrolled in the study.

The 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 rins-
ing, wound edges were freshened, and the PRF
plug was placed inside the alveolus. PRF mem-
brane was shaped over the site in one layer, and
the closure was obtained by interrupted sutures
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Figure 1. Platelet-rich fibrin material placed in the alveolar socket
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Figure 2. Bone sample inside the trephine burr @ 3.0 mm

- 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 cone-beam computed tomography evaluation revealed
new bone formation in the area of the previously extracted
tooth. Sub-antral height of 6-9 mm (average 7.3 mm) was
obtained in all eight cases. The site was 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 12-24 hours and then decalcified in a microwave oven
(eight cycles of 10 seconds; at 410-430°C for 20 minutes).
The material was dehydrated with 70%, 95%, and 99% eth-
yl alcohol, respectively, and clarified with xylene. Gathered
bone fragments were embedded in paraffin blocks, cut
into slices (3-4 pm), 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 histologi-
cal 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,
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Figure 4. Newly formed bone tissue with elements of mature and
immature bone (Goldner trichrome method, 100 x)

Figure 5. Osteocytes in the lacunae and osteoid and densely packed
osteoblasts (Goldner trichrome method, 400 x)

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 of 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).
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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 accom-
panying images.

DISCUSSION

Our findings indicate that 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. Initially, 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 in many
other clinical studies as well. Ondur et al. [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 seven days, and later, up to 28 days.
Similarly, Liu et al. [9] promote PRF as a bone grafting
material for oral and maxillofacial bone regeneration
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procedures as it improves proliferation, migration, dif-
ferentiation, and mineralization of the cells during bone
formation. 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 PRE, either alone or in com-
bination 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 of up to 3 mm. Post-extraction sock-
et had to be long and narrow, and the distance between
the crest and the 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 did not have a control
group. Additionally, the sample size was small. We did not
experience any complications and are considering if the
procedure could be applied to larger/shallower defects,
along with the use of bone substitute materials.

This case series indicates that PRF could be a viable
therapeutic option for the OAC closure providing optimal
hard and soft tissue structures for the future implant place-
ment. However, future randomized, controlled studies on
larger sample sizes, with control groups, should contribute
to more conclusive remarks.
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XWUCTONOLWIKA aHaNM3a KOCTU TPU MeceLia NOC/e PeKOHCTPYyUCatba OPOAHTpasHe
KOMYHUKaLuje ayTonorium pubpmuHom 6oratum TpomboumuTMMa — cepuja

6onecHuKa

KpuctuHa Pebuh’, bojaH Jamuh', BecHa laHunosuh', Bnagat hophesuh?, bpaHucnas nnh'

'YHuBep3uteT y beorpagy, Cromatonoluku dpakyntet, beorpag, Cpbuja;

2YHnsepauTet y TpaBHuKy, DapmaLeyTcko-3gpaBcTeeHy dakyntet, TpaBHuk, Gegepauuja bocHe 1 XepuerosuHe, BocHa n XepuerosuHa

CAMETAK

YBopa XupypLuKo 3aTBapare OPOaHTPaNHUX KOMYHMKaLmja
(OAK) Moxe 61T npaheHo cTBapakbem KOLUTAHWUX U MEKO-
TKUBHWX AedekaTa. AyTonorHu ¢pnbprH 6orat TpomboLUTMMA
(DBT) jecTe TPOMOOLMTHY KOHLIEHTPAT Apyre reHepaumje edu-
KacaH y pekoHcTpyKuumju OAK gnjameTpa go 5 mm.

Linmb nctpaxusarba je 6uo ga ncnuta eprkacHoct OBT y pe-
KoHcTpyKuuju OAK 1 yTBpAmM Aa v he mwerosa nprmeHa obe-
36ea1TV afileKBaTHY KoLTaHy nogory 3a byayhy yrpagmy nm-
nnaHTaTa.

Mpuka3s 6onecHnka Vctpaxvisame je 06yxBaTnio ocam nauy-
jeHata kog Kojux je OAK 6una Mara of 3 mm 1 peKoHCTpyrcaHa
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npumeHom OBT. Tpy Mecelja nocne XMpypLIKOT 3axBaTa, Mpw-
NNKOM Yrpajtbe uMnnaHTata, ca mecta OAK y3eTu cy y3opuu
KOCTW pajiyi XMCTOJOLWKe aHanm3e. MeKOTK/BHO 3apacTatbe je
61no ycnewHo Ko CBUX UCMUTaHKKa. PesynTati cBux y3opaka
rokasasnm cy NprcycTBo HoBodopmMuUpaHe 3apase Koctu, 6e3
3HaKOBa 3aMasbetba 1 HeKpo3e.

3aksbyyak OBT ce MoXe KOpyCTUTY 3a peKOHCTPYKLjy OAK'y
cneunOUYHNM KIMHUYKAM MHAMKaumjama. inak, HeomnxofHo je
CNPOBECTN paHAOMM30BaHe, KOHTPOICAHE KIIMHWYKE CTyAuje
npe JOHOLIeHa jaCHUX MpenopykKa.

KrbyuHe peun: KOLITaHO 3apacTatbe; ayTonorHy GubpuH borat
TPOMOOLMTVIMA; OPOaHTPaHa KOMyHMKaLmja
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