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ABSTRACT

Background: Oroantral communication is an iatrogenic complication following extraction of the maxillary
posterior teeth (premolars and molars), due to the close relationship of the roots to the antrum and partially
very thin maxillary sinus floor.

Aim of Study: Evaluation of Buccal Pad of Fat versus Leukocyte Platelet Rich Fibrin (L-PRF) in the management
of oroantral communication and periodontal surgeries.

Materials and Methods: This study was carried out on twelve patients with complication of oroantral
communication as well periodontal flap surgeries. They were divided into two groups, 6 patients in each. In
Group I, the patients were managed with buccal fat pad technique. While in group II, the patients were treated
with L PRF technique for OAC closure. Patients were followed up at 1,3,5,7 days post-operative then weekly for 4
weeks.

Results: There was significant difference observed between the two groups considering pain, and swelling. Pain
and swelling was more commonly observed in patients managed with buccal fat pad. However, no significant
difference between both groups regarding infection during different follow up periods. No recurrence was
noticed for the oroantral communication in all patients of both groups after 4 weeks postoperatively.

Conclusion: Although both the techniques gave better results with no cases of recurrence and infection in both
techniques but the leukocyte-platelet rich fibrin method was slightly better because pain and swelling was less in
this technique as compared to buccal fat pad technique.

Keywords: Buccal fat pad flap, L-PRF, Oro-antral communication.

INTRODUCTION

Oroantral communication (OAC) is an iatrogenic partially very thin maxillary sinus floor. Although, it
complication following extraction of the maxillary may be developed as a result of prevalence of the
posterior teeth (premolars and molars), due to the inflammatory odontogenic pathologic processes
close relationship of the roots to the antrum and through the maxillary alveolar process to the
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Schneiderian sinus membrane.!  Periodontal
infections and other factors are the least prevalent.
Further complications of OAC may result from the
removal of cysts or tumors, implant placement,
maxillofacial surgery (Le Fort osteotomies), and
pathological procedures like osteomyelitis. OAC are
variable in sizes accordingly treatment choice was
selected, communications that are 1 to 2 mm in
diameter have the potential to heal spontaneously
due to formation of a blood clot and secondary
healing if no infection is present. However, OAC
greater than 3 mm in diameter may not heal
spontaneously which develop into an oroantral
fistula (OAF).2

With larger sized OACs greater than 3 mm in
diameter surgical closure is indicated, numerous
techniques have been developed. Soft tissue
coverage considered as the most important factor in
healing of OAC. Primary closure directly over OAC
have resulted in a relatively large number of failures
due to insufficient soft tissue coverage. Therefore,
mucosal closure using a buccal mucoperiosteal flap
or a palatal rotational flap should be considered,
especially for larger OACs.? Buccal pad of fat was
used also as another treatment option for closure of
OACs that was first described in 1802 by BICHAT ,
thereafter many studies were done to prove success
of buccal pad of fat in closure of OACs. Buccal fat
pad flap (BFP) has been used for reconstruction of
maxillary defects induced by tumors since it was
first reported by EGYEDI in 1977. From then, many
clinical applications of BFP have been introduced.
The buccal fat pad appears 3 months in utero and
continuously grows until birth.*

There is little change in volume of buccal fat during
aging. Therefore, it is a reliable flap for the
reconstruction of oral due to BFP’s rich vascularity,
low donor-site morbidity, simple surgical procedure
for grafting and its proximity to recipient site.> It is
composed of lobes and highly mobile structures
which has a main body and four extensions:
temporal, buccal, pterygoid, and pterygopalatine. It
protrudes at anterior border of masseter muscle
and extends to parotid duct, where it rests on the
buccopharyngeal fascia, which covers buccinator
muscle. The main body is surrounded by the
buccinator muscle, masseter muscle, and zygomatic
arch, positioned along posterior maxilla and
covered with a thin capsule. The parotid duct
pierces buccinator at anterior border of buccal fat
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pad. The average volume of the fat pad is 9.6 mL
(range, 8.3-11.9 mL). The average weight of the fat
pad is 9.3 g (range, 8-11.5 g). When properly
dissected, the buccal fat pad providesa 6 x 5 x 3-cm
graft. The average thickness is 6 mm, and this can
cover an area of 10 cm2.78

Within the platelets are fibrin, fibronectin and
vitronectin that are secreted and act as adhesion
molecules for cell migration. Growth factors that
enhance the production of fibroblasts, osteoblasts,
the extracellular matrix, stem cell differentiation
and the inflammatory response are the following:
platelet derived growth factor bb (PDGF-bb),
insulin-like growth factor-1 (IGF-1), transforming
growth factor-b1 (TGF-b1), fibroblast growth factor
(FGF), vascular endothelial growth factor (VEGF),
epidermal growth factor (EGF) and bone
morphogenetic  protein  (BMP).°  Leukocyte
cytokines discovered in matrix include interleukins-
(IL-1b, 4 and 6) and tumor necrosis factor-alpha
(TNF-a). All growth factors and stem cells contained
within the L-PRF matrix have been shown to
stimulate hard and soft tissue wound healing.10

AIM

Evaluation of Buccal Pad of Fat versus Leukocyte
Platelet Rich Fibrin (L-PRF) in the management of
oroantral communication

MATERIALS AND METHODS

Twelve patients (7 females and 5 males) with
oroantral communications were selected from the
Oral and Maxillofacial Surgery department, Faculty
of Dentistry, October 6 University with an age range
between 24 and 40 years. Patients suffering from
any systemic diseases were excluded from the
study. The patients were divided into two groups,
six patients in each group. In the first group (I),
closure of OAC was performed utilizing Buccal pad
of fat technique while in the second group (II), the
oroantral closure was managed utilizing L-PRF
technique. Both techniques were performed under
local anaesthesia 4% Articaine hydrochloride with
epinephrine 1:100,000.

Clinical examination and Diagnosis

Diagnosis represents the first decision-making
about the patient. It determines all subsequent
treatments and the course of each patient. It mainly
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based on a comprehensive evaluation of dental and
medical examination and patient history,
specifically looking for diagnostic criteria for
maxillary sinusitis.

Procedure

Valsalva test: The patient is instructed to try to
exhale through a blocked nasal airway. However, a
negative test does not exclude the possibility of
antral perforation. It is worth noting that the
detection of small perforations is not always
possible.!!

Cheek-blowing test:

The patient is asked to blow air into the cheeks
against a closed mouth. This test is considered a risk
of antral complications due to the spread of
microorganisms from the oral cavity into the
maxillary sinus.

Exploration of the perforation with probing:

Attempt of probing the fistula is likely to result in
sinusitis or widening of the fistula due to pushing of
foreign.

Radiographic investigation of OAC site was
required to validate the clinical findings and
investigate the presence of foreign body within the
antrum although the discontinuity of maxillary
sinus floor.

Perioperative Management

Preoperatively, the affected maxillary sinus should
be irrigated through the fistulous opening with
normal saline followed by an iodine-containing
solution diluted with normal saline (1:1 betadine)
to eradicate infection. This regimen should be
administered until the lavage fluid is clear and no
longer contains inflammatory exudates.

Buccal Pad of Fat Technique

The BFP was exposed by a 2-cm horizontal
periosteal incision, lateral to the maxillary buttress,
extending backward above the maxillary second
molar tooth. Blunt dissection through the
buccinators and loose surrounding fascia allowed
the BFP to herniate into the mouth. The body of the
BFP and the buccal extension were gently mobilized
by blunt dissection, taking care not to disrupt the
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delicate capsule and vascular plexus and to
preserve as wide a base as possible. Pressure on the
cheek helped to express the fat into the mouth. After
the pad had been dissected free from the
surrounding tissues, it was grasped with vascular
forceps, gently pulled out and was gently advanced
into bony defect and secured underneath the palatal
mucosa without tension with 4-0 vicryl sutures
(Figure 1A, 1B). Mucoperiosteal flap was replaced in
its original position, and sutures were inserted
between BFP and buccal flap so that part of BFP was
exposed in the oral cavity and finally a stabilizing
suture was placed between buccal flap and palatal
mucosa.

L-PRF preparation technique

Blood samples (9 millilitres of fresh venous blood)
were collected from the patient’s cubital fossa, using
tubes (Becton Dickinson Vacutainer) without
anticoagulant. Tubes were shacked well to prevent
blood coagulation, then were putted into blood
centrifuge.

The blood samples are then centrifuged at 3,700
rpm for 12 minutes, fibrin clot containing the
platelets was located in middle of tube just between
the red blood cell layer at bottom and acellular
plasma at the top. This clot was removed carefully
from the tube and the attached red blood cells were
scrapped off and discarded. About 4.5 to 5 ml of L-
PRF is obtained per 9 ml tube as shown in (figure
2A). To repair the OAC, the extraction site is
debrided and prepared to receive one of the L-PRF
matrix clots was placed directly into the OAC
extraction site. (figure 2B) The second L-PRF matrix
clot is placed directly over the extraction site (figure
2C). The buccal and palatal ends of the L-PRF matrix
clot are adapted to the maxilla for passive,
tensionfree closure using resorbable sutures.

Postoperative Management

The patients were instructed not to eat hard food
items. They should eat soft food items and drink
fluid from the opposite side to avoid trauma to
operated site. Strenuous physical activities which
can increase the intra-sinusoidal pressure should be
avoided until healing occurs. Patients were
instructed to avoid activities that may produce
pressure changes between the nasal passages and
oral cavity for at least two weeks, such as nose
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blowing and sneezing with a closed mouth that was
prohibited for 2 weeks. Patient should open mouth
while coughing or sneezing and should not roll
tongue over suture line or the flap for 07 days after
surgery. The wound should be kept clean with
warm saline intrabuccal mouth rinses with 0.12%
chlorhexidine Di-gluconate solution for two weeks.
Use of straw or smoking is prohibited. All patients
were received amoxicillin plus clavulanic acid
(Augmentin), 1 g twice daily, or clindamycin, 300
mg 3 times daily for at least 5 days, and a
decongestant nasal drop (Otrivin 0.05%). Nasal
decongestants shrink the nasal mucosa and keep
the antral opening patent for drainage. Non-
steroidal anti-inflammatory drugs (NSAIDS) were
prescribed for pain control Ibuprofen 600 mg 3
times/day.

Fig 1: Clinical photograph showing BFP advanced
into bony defect and secured underneath the palatal
mucosa.

‘ e

Fig 2: Clinical photograph of L-PRF matrix excised

from the platelet poor fraction of the PRF clot and
ready to be placed into the point of care. B: clinical
photograph showing one of the L-PRF matrix clots
was placed directly into the OAC extraction site. C:
clinical photograph showing the second L-PRF
matrix clot is placed directly over the extraction site

Seven days after surgery the OAC was repaired as
granulation tissue was observed in the extraction
site. At 4 weeks post-closure of the OAC, what was
consistently observed is complete closure of the
OAC due to regeneration of the gingival soft tissues.
The criteria for successful repair was complete
healing of the flap without symptoms or signs of
leakage.
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All patients’ assessment data was tabulated and
analysed using GraphPad Prism version 8.3
(GraphPad Software, San Diego California USA).
Two-way ANOVA test was used to compare
between the two groups at the time intervals.

RESULTS

All of the 12 selected patients were enrolled
completely in the study. Their age ranged from 24
to 40 years with mean age 33.17 years. All patients
tolerated the procedure well wunder local
anaesthesia. The two selected surgical techniques
for OAC closure were: In the first group (I), closure
of OAC was performed utilizing Buccal pad of fat
technique while in the second group (II), the
oroantral closure was managed utilizing L-PRF
technique.

All  patients were recalled immediately
postoperative after one day (D1), three days (D3),
seven days (D7), two weeks (W2), three weeks
(W3) and four weeks (W4). Pain assessment was
done at D1, D3, D7, W2, W3 and W4. Swelling
assessment was done at D1, D3 and D7. Infection,
wound dehiscence and recurrence were assessed at
D7, W2, W3 and W4.

TABLE (1): Showing the mean of swelling scores at
the pre-operative stage and at the time intervals for
both groups

BPF group L-PRF group
Pre-operative 33.33 33.53
D1 34.58 33.92
D3 35.72 33.72
D7 33.47 33.53

Pain intensity was assessed using a 10-point visual
analogue scale (VAS), with the patient placing a
mark on the scale to indicate an intensity range
from no pain ‘0’ to severe/unbearable pain ‘10".The
severity of the pain was evaluated on D1, D3, D7,
W2, W3 and W4.

The degree of facial swelling was determined by a
modification of the tape measure method described
by Gabka and Matsumara Three measurements
were made between five reference points:

a) The distance between the lateral corner of the
eye and angle of the mandible,
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b) The distance between the tragus and soft tissue
pogonion, and

c) The distance between the tragus and outer
corner of the mouth.

The mean of these three measurements was
calculated. Measurements were taken pre-
operatively and on postoperative days 1,3 and 7.

No recurrence for the oroantral communication was
observed in all patients of both groups after 4
weeks postoperatively.

The age of patients in the BPF group ranged from 24
to 40 years with mean age 33.17 and standard
deviation (SD) 6.4, which is closely to the L-PRF
group as the age ranged from 21 to 42 years with
mean age 32.67 and SD 7.6. The whole study
included 7 female (58.3%) and 5 male (41.7%)
patients. The BPF group included 3 female, 3 male
patients, and the L-PRF group included 4 female and
2 male patients. All cases in this study were related
to extraction of 1st molar (8 cases) which represent
66.67% of total cases and 2" molar (4 cases) which
represent 33.3% of total cases in the maxilla.

The pain scores for each patient in both groups was
recorded immediate postoperatively and 1, 3 and 7
days as well as second, third and fourth week
postoperatively and the mean scores for both
groups were calculated. The mean of pain score for
the BPF group was 1.3, while for the L-PRF group
was 0.45 with standard error 0.20. The difference
between the two means was statistically significant
with P value-0.0196.

Swelling assessment was relied on stable
landmarks, that were; (A)Lateral canthus, (B)Soft
tissue Gonion, (C)Mid of tragus, (D) Commissure of
mouth and (E)Soft tissue Pogonion. The distances
between A-B, C-D and C-E were recorded for each
patient then collected together at the pre-operative
stage and at the time intervals D1, D3 and D7. Two
way ANOVA test was used to compare swelling.
scores between the two groups at the time intervals.
(Table 1) The mean of swelling score for the BPF
group was 33.33 pre-operative and 34.59 at the
time intervals, while for the L-PRF group was 33.53
pre-operative and 33.72 at the time intervals. The
difference between the two means at the time
intervals postoperative was statistically non-
significant with P value - 0.2875.
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The difference between both groups was found to
be highly statistically significant at the immediate
post-operative period. After 1 and 3 days, swelling
was present in all patients in group I and 3 patients
in group II. After 7 days, swelling was present in 3
patients in group I. No swelling was present in
group II. After 10 days postoperatively, swelling
was present in only 2 patients in group L. At the end
of the follow up period, none of the patients in both
groups were presented with swelling.

All patients in the present study were free from any
signs of infection or wound dehiscence throughout
all time intervals (D7, W2, W3 and W4). No
statistically difference was found between both
groups at all follow up interval. There are no clinical
signs of recurrence of OAC throughout the follow up
period of the study on all patients without
exception. No statistically difference was found
between both groups at all follow up interval.

DISCUSSION

Acute oroantral communications that size range
from 1 to 2 mm in diameter, heal spontaneously
where sinus free from any infection. However,
oroantral defects that are greater than 5 mm and
present for longer than 3 weeks will epithelialize
into chronic oroantral fistulas requiring secondary
surgical closure.11

In the present study, the size of oroantral
communication in both groups were greater than 4
mm in diameter which correlates with the finding of
Punwutikorn et al.'? reporting that OAC having a
diameter of 2 mm and less has a great possibility of
spontaneous healing while bigger defects usually
require surgical intervention due to increased risk
of inflammation of the maxillary sinus associated
with large bony defects.13

Many techniques have been described for OAC
closure, including local and soft tissue flaps. Other
techniques include grafts such as autografts,
xenografts, allografts, alloplastic materials, and
other methods like guided tissue regeneration
(GTR) or immediate implantation of a dental
implant. Local buccal soft tissue flaps are often
indicated for closure of small to moderate size
defects.1* Borgonovo et al. proposed the use of the
buccal flap for the closure of oroantral fistulae of
moderate size, provided that not too posteriorly
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located; the palatal flap is best used in the case of
fistulae located in the premolar teeth area; and the
buccal flap combined with displacement of the
buccal fat pad (BFP) is appropriate for fistulae
located in the third molar area.'SIdeally, a
combination of buccal advancement flap technique
with buccal pad of fat can be used to cover BFP as
an additional tissue in cases of deficient fats for
closure. Furthermore, single stage alveolar
augmentation with autogenous bone graft and
platelet-rich fibrin (PRF) has found its application
as a non-invasive contemporary technique for
closure of OAC.1¢ The results of our study were in
agreement with those of Dolanmaz et al, have
considered the pedicled BFP flap to be an
acceptable and reliable alternative in management
of acute or chronic oroantral communication, and it
seems to be the best choice of treatment, especially
in recurrent oroantral fistulae. In their series of 75
cases, all of them had a favourable healing course
after the operation, and the wounds became
successfully epithelized in 3-4 weeks after surgery.
The buccal pad of fat has rich in blood supplies
including maxillary artery and both superficial and
deep temporal artery.l” There are a lot of capillary
networks within the capsules that cover the fat pad.
Arterioles enter the capsule from several directions
and break up into capillary plexuses. Most drains
into the facial vein. Stensen’s duct is an adjacent
anatomic structure, so it is easily encountered when
extracting the buccal fat pad.18

The success rate in BFP group was 100 % in
Abuabara A et al, study, they concluded that buccal
fat pad seemed to be the best choices for treatment
when a larger communication existed (>5 mm).
Other authors also recommend the reconstruction
of defects measuring under 5x4 cm without tension
when using pedicled buccal fat pad. The advantages
of using BFP are: a quick and simple procedure,
minimum failures rates, local anesthesia, no visible
scars, low morbidity and no loss of sulcus depth.19.20

On our study we didn’t used an acrylic splint post-
operative, based on that done by Logan et al,who
announce that acrylic surgical splint can be used
successfully when a surgical intervention is
contraindicated because of immunosuppression.
According to Hanazawa et al , when fat tissue is
exposed to the oral environment, it becomes
epithelialized and it is gradually replaced by fibrous
conjunctive tissue within a 30-40-day
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postoperative, without any functional damage to
treated site.21.22

L-PRF has been shown to stimulate wound healing
at the site of tissue injury by the recruitment of
cells, such as osteoblasts, endothelial cells,
chondrocytes and fibroblasts. These specialized
cells are involved in angiogenesis and wound
healing.2324 As the fibrin matrix is slow to dissolve,
it has been demonstrated that by the seventh day of
wound healing, L-PRF releases the largest amount
of PDGF-AB that is involved in angiogenesis and
neocollagenesis. By day 14, enormous quantities of
TGF beta 1 are expressed.?> Transforming growth
factor beta-1 has been shown to facilitate the
growth of epithelial cells and endothelial cells. L-
PRF also contain substantial amounts of VEGF that
enhances epithelial healing, tissue vascularization
and soft tissue regeneration.2é6 In accordance to
another studies, Our findings demonstrated that
facial swelling and trismus are considered
disadvantage of BFP, that was overcomes by the use
of the other technique L-PRF which was easiest than
the BFP. Our study was in agreement to another
done in 2019 by Cameron who announced
additional advantages of this technique that the
centrifuge is inexpensive and requires minimal
training for the clinician and their support staff.2”
The procedure can be completed under local
anaesthesia, or conscious sedation in the office. For
the patient, there is minimal postoperative pain and
bleeding compared to other surgical procedures
used to close an OAC. L-PRF was less traumatic
compared to BPF in closure of OAC with minimal
postoperative recovery for the patient, on the other
hand, Buccal Pad of Fat was considered as a good
blood nourishment supply to the defect area.?8

CONCLUSION

The goal of closing an oroantral communications is
separation of the oral cavity from the maxillary
sinus and to prevent infection of the maxillary sinus.
Regenerative medicine that uses the patient’s own
autologous growth factors in the L-PRF matrix is a
novel alternative strategy that should be considered
as compared to buccal fat pad when the surgeon is
confronted with having to close an OAC instead of
harvesting a soft tissue rotational flap from the
cheek or palate of the maxilla.
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