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Abstract
Background: This study's purpose is to retrospectively evaluate the success of surgical methods used in treating 
Oroantral Communication (OAC).
Material and Methods: This study was designed as a retrospective cohort study on patients who developed OAC 
after surgery maxillary posterior region. The records of patients previously treated with OAC were scanned 
through the hospital registry software. A data set was created by recording patients' age, gender, systemic dis-
ease, etiological reasons, and surgical methods. The primary predictor variable was the surgical method used 
to treat OAC. Other variables were age, gender, systemic disease and etiological reasons. The primary outcome 
was oroantral fistula development after the first surgical intervention. The patients who were positive in clinical 
examination and Valsalva test on control days were considered unsuccessful. One-way analysis of variance and 
Kruskal-Wallis tests were used for quantitative variables in more than two groups. Pearson chi-square test was 
used to compare categorical data.
Results: This retrospective cohort study was completed with 605 patients who met the study criteria among 95,883 
patients who underwent surgery in the maxillary posterior region. The incidence of OAC was 0.63%. The patients 
consisted of 238 female and 367 male patients. The mean age was 41.06±14.48 years. Buccal flap and Buccal Fat 
Pad methods were used most frequently in the treatment. While treatment was completed with the first surgical 
intervention in 592 (97.85%) patients, OAF developed in 13 (2.15%) patients. No statistically significant relation 
existed between surgical technique and OAF development (p>0.005). The success rate of the Buccal Flap method 
was 98.7%, and the Buccal Fat Pad method was 95.8%.
Conclusions: The results of this study showed that noninvasive methods in openings smaller than 5 mm and surgi-
cal treatment methods in openings larger than 5 mm have a high success rate with the limitations of present study.
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Introduction
Oro-antral Communication (OAC) is a relatively rare 
complication seen during dentoalveolar and maxillofa-
cial surgery. The most common cause of OAC is often 
the extraction of the maxillary posterior teeth, the ana-
tomically close relationship between the root tips of the 
premolars and molars and the maxillary antrum, and 
the thinness of the bone in this region (1). OAC acts as a 
pathological pathway for bacteria and can cause antrum 
infection, further hindering the healing process as there 
is an unnatural communication between the oral cavity 
and the maxillary sinus. If OACs are not treated, max-
illary sinusitis develops in 50% of patients within 48 
hours and 90% within two weeks (2). If not diagnosed 
early and treated promptly, OACs can cause chronic 
sinusitis, oroantral fistulas, and severe complications. 
Oroantral fistula (OAF) develops if the OAC remains 
open and epithelialized.
For this reason, the definitive diagnosis and treatment of 
OAC is critical to prevent complications and ensure re-
covery. Immediate closure of OACs, preferably within 
24 to 48 hours, is recommended to minimize the risk of 
maxillary sinusitis and fistula development (3). Many 
different techniques have been described to close OACs 
(4). The size of OAC is critical in determining the treat-
ment method. While openings smaller than 2 mm tend 
to heal spontaneously, openings between 2 and 6 mm 
can be treated with simple surgical methods such as su-
turing a gauze pad to stabilize the clot, placing a bleed-
ing stopper, or applying platelet-rich fibrin. Surgical 
treatment methods such as local flaps (4,5), buccal fat 
pad (4,6), and grafts (7) are preferred for OACs larger 
than 6 mm. The most preferred surgical methods are 
buccal flap and buccal fat pad (8). Surgical treatment 
of oroantral communication is performed by shifting 
the mucoperiosteal flap (2,5). However, mucoperiosteal 
flaps shifted from the buccal region have some disad-
vantages. Patients experience postoperative pain and 
swelling. In the long term, the depth of the buccal sul-
cus decreases, and the compatibility of the denture is 
impaired (9). Many prospective and retrospective clini-
cal studies in the literature address the success of dif-
ferent methods used to treat OAC (4,10-16). The main 
limitation of retrospective studies is the small sample 
size (1,17-19).
This study aims to evaluate the success of surgical 
methods used in treating OAC in the patient population 
with a large sample size.

Material and Methods 
- Study Design and Participants
The study was designed as a retrospective cohort 
study on patients who applied to Erciyes University 
Faculty of Dentistry, Department of Oral and Maxil-
lofacial Surgery between 2012 and 2023 due to maxil-

lary canine, premolar, and molar tooth extraction. The 
Erciyes University Clinical Research Ethics Commit-
tee (2023/204) approved the study. The study was con-
ducted within the framework of the Human Research 
Guidelines of Helsinki Declaration. It was conducted 
according to the Strengthening the Reporting of Ob-
servational Studies in Epidemiology (STROBE) state-
ment, Guidelines for Reporting Observational Studies 
(20). The patients who developed OAC after maxillary 
posterior surgery had pre-operative panoramic radio-
graphs and undergoing OAC therapy were included 
in the study. Patients with chronic OAF, congenital 
syndrome and incomplete records who had previously 
been operated on because of a tumor or trauma were 
excluded from the study. The records of patients pre-
viously treated with OAC were scanned through the 
hospital registry software (MedData Tic. ve San. Ltd. 
Şti., Ankara, Türkiye).
- Study Variables
The primary predictor variable was the surgical method 
used to treat OAC. The treatment methods were sutur-
ing sterile gauze, oxidized cellulosea, plasma-rich fibrin 
(PRF), buccal flap and buccal fat pad.Other variables 
age, gender, systemic disease, etiological reasons and 
size of OAC. Etiological reasons were classified extrac-
tion, cycst enucleation, dental implant surgery, osteo-
myelitis, external sinus lifting, fixation plate removal, 
alveoplasty, maxillary sinusitis and trauma.
- Study Outcomes
The primary outcome was only OAF development after 
the first surgical intervention.
- Surgical Procedure
The diagnosis of OAC was made by clinical examina-
tion and the Valsalva maneuver. Cone-beam Computed 
Tomography (CBCT) images were taken, and the diag-
nosis was completed in patients who could not be diag-
nosed by clinical examination. In all patients, OAC was 
repaired on the same day, immediately after diagnosis. 
The surgical treatment method was decided according 
to the size of the opening. The opening size was deter-
mined with the help of 2-5 mm diameter curettes or by 
measuring from CBCT images, if available. In patients 
with CBCT, the dimensions in the buccolingual direc-
tion in the axial section where the opening was wid-
est were measured and recorded in mm. Other patients 
were classified according to opening size obtained from 
surgical records.The opening size smaller than 2 mm 
was allowed to heal spontaneously after the clot was 
stabilized. If the opening was 2-5 mm (Fig. 1), sterile 
gauze (Fig. 1), oxidized cellulose (Fig. 1), or PRF (Fig. 
1) was fixed to the area with sutures and left to heal. The 
gauze was removed two days later in patients sutured 
with sterile gauze. If the opening was more extensive, 
the patients were treated with Buccal Flap (Fig. 2) and 
Buccal Fat Pad (Fig. 3).
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Fig. 2: a) OAC larger than 5 mm; b) Preparing Buc-
cal Flap; c) Closure of OAC larger than 5 mm with 
Buccal Flap.

Fig. 1: a) OAC between 2 and 5 mm; b) Closure of OAC with Sterile Gauze; c) Closure of OAC with Oxidized 
Cellulose; d) Closure of OAC with PRF.

Fig. 3: a) OAC larger than 5 mm; b) Preparing Buc-
cal Fat Pad; c) Closure of OAC larger than 5 mm with 
Buccal Fat Pad.
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Results
The records of 645 patients previously treated with 
OAC were scanned through the hospital registry soft-
ware. Forty patients with missing records were exclud-
ed from the study. This retrospective cohort study was 
completed with 605 patients who met the study criteria 
among 95,883 patients who underwent surgery in the 
maxillary posterior region between 2012 and 2023. The 
incidence of OAC was 605/95,883(0.63%). The patients 
consisted of 238 females and 367 males. The mean age 
was 41.06±14.48 years. Of the patients, 458 consisted of 
individuals between the ages of 16-50, and 147 were in-
dividuals over 50. While there was no systemic disease 
in 451 patients, 154 had systemic disease, the most com-
mon being hypertension and diabetes. There was hyper-
tension in 39 (6.44%) patients and diabetes mellitus in 
33 (5.45%). The demographic data of the patients and 
their systemic diseases are shown in Table 1. The most 
common etiological factors in the development of OAC 
were tooth extraction in 501 (82%, 81%) patients, cyst 
enucleation in 85 (14.05%), implant in seven (1.16%), 
osteonecrosis in three (0.5%), external sinus lifting in 
2 (0.33%), fixation plate removal in two (0.33%), alveo-
plasty in two (0.33%), trauma in two (0.33%), and si-
nusitis in one (0.16%). Data on etiological factors are 
presented in Table 2. 

All patients were prescribed 1 gr amoxicillin + cla-
vulanic acid (twice a day for seven days) and 100 mg 
flurbiprofen (twice a day for seven days). The patients 
were advised to avoid movements that would increase 
the pressure between the mouth and nose. All patients 
were checked at one week and three weeks after the 
surgery to ensure that epithelization was completed. 
Presence of pus drainage, redness, fistula in clinical 
examination and positive Valsalva test on control days 
were considered unsuccessful. A second surgery was 
planned for the treatment of OAF in these patients. A 
data set was created by recording patients' age, gen-
der, systemic disease, etiological reasons, and surgical 
methods.
- Statistical Analysis
The standard data distribution was evaluated using 
histograms, Q-Q plots, and the Shapiro-Wilk test. De-
scriptive statistics were calculated for each variable. 
The homogeneity of variance was evaluated using 
Levene's test. One-way analysis of variance and Krus-
kal-Wallis tests were used for quantitative variables 
in more than two groups. The Pearson chi-square test 
was used to compare categorical data. All data were 
analyzed using Turcosa Cloud (Turcosa Ltd. Co., Tür-
kiye) statistical software. Differences were considered 
significant at p<0.05.

Variable OAC
(n=605)

Age (years) 41.06±14.48

Gender
Female 238 (39.34)
Male 367 (60.66)

Side
Right 305 (50.41)
Left 300 (49.59)

Systemic Disease

No 451(74.55)
Yes 154 (25.45)
Diabetes 33 (5.45)
Hypertension 39 (6,44)
Allergy 17 (2.81)
Asthma 16 (2.64)
Hypothyroid 12 (1.98)
Cancer 12 (1.98)
Rheumatoid Arthritis 7 (1.16)
Heart failure 19 (3.14)

Data are expressed as mean±sd and n(%). OAC: Oro-antral Communication.

Table 1: Demographic Data.
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OAC was localized: 251 (41.48%) had the first molar, 
137 (22.64%) the second molar, 80 (13.22%) the third 
molar, 27(4,46) the second premolar, the first premolar 
in 4(0.66%) and in 2(0.33%) canines in 501 patients who 
developed OAC due to tooth extraction. OAC was re-
paired with Buccal Flap in 323 (53.39%) patients, Buc-
cal Fat PAD in 217 (35.88%), Sterile Gauze Suturing in 
36 (5.95%), Plasma-Rich Fibrin Suturing in 19 (3.14%), 
and 10 (1.65%) with oxidized cellulose suturing. OAF 
development was observed in 13 (2.15%) patients dur-
ing follow-up, and successful healing was achieved with 
the first surgical intervention in 592 patients (97.85%). 

A second surgery was planned for thirteen patients, and 
OAF treatment was completed. The success rates of 
the treatment methods are presented in Table 3. There 
was no statistically significant different relationship 
between treatment methods in terms of OAF develop-
ment (p=0.230). Among the treatment methods, the 
most OAF development was seen only in the surgical 
treatment methods Buccal Fat Pad (4.15%) and Buccal 
Flap (1.24%). No statistically significant relation was 
found between treatment methods and the development 
of OAF (p=0.230).
Pre-operative CBCT images were available from 
only one hundred and one patients treated with Buc-
cal Flap and Buccal Fat Pad. Data on the size of the 
opening measured on CBCT images are presented in 
Table 4. The mean age in the patient group with OAF 
developed was statistically significantly higher than 
the group without OAF (p=0.006). The mean age was 
53.46±16.29 years in the group with developed OAF 
but 40.79±14.33 years in the group without OAF. The 
size of the oro-antral opening in the Buccal Fat Pad 
group was statistically significantly higher than in the 
Buccal Flap group (p=0.016). There was no significant 
relationship between the presence of systemic disease 
and the development of OAF (p>0.05). While nine pa-
tients who developed OAF had no systemic disease, 
one had hypertension+rheumatoid arthritis, one had 
hypertension+diabetes, and one had asthma. There was 
no statistically significant relationship between gender 
and the development of OAF (p>0.05).

Etiological Factors OAC (n=605)
Extraction 501(82.81)

Cyst 85(14.05)

Implant 7 (1.16)

Osteomyelitis 3 (0.5)

External Sinus Lifting 2 (0.33)

Plate Removal 2 (0.33)

Alveoplasty 2 (0.33)

Sinusitis 1 (0.16)

Trauma 2(0.33)
Data are expressed as n(%). OAC: Oro-antral Communication.

Table 2: Etiological Factors.

Surgical Technique
OAF

pNo
(n=592)

Yes
(n=13)

Total
(n=605)

Buccal Flap 319 (98.76) 4(1.24) 323(100)

0.230

Buccal Fat Pad 208 (95.85) 9 (4.15) 217(100)
Sterile Gauze 36 (100) 0 (0) 36(100)
PRF 19 (100) 0 (0) 19(100)
Oxidecellulosa 10 (100) 0(0) 10 (100)
Total 592(97.85) 13(2.15) 605((100)

Data are expressed as n(%). Fisher Exact test was applied. p <0.05 was considered significant.

Surgical Technique Buccal Flap
(n=52)

Buccal Fat Pad
(n=49) p

Opening Size (mm) 8.40±2,97
6,5 (4,95-8,25)

7,19±3,51
8.05(6-10.57) 0.016

Data are expressed as mean±standard deviation and median (1st quartile-3 quartile). Mann Whitney U test was applied. p <0.05 was 
considered significant.

Table 3: Comparison of Success Rates of Surgical Techniques.

Table 4: Comparison of Oro-antral Communication Size.
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Discussion
OAC is a rare complication that may occur during surgi-
cal interventions in the posterior region of the maxilla. 
The most common cause of OAC is the extraction of 
maxillary molars. This study was conducted on 95,883 
patients who applied surgery for maxillary posterior re-
gion. The incidence of OAC was 0.63% (605/95,883). 
Demographic features, etiological factors, and success 
rate of surgical treatment methods in 605 patients who 
developed OAC were evaluated retrospectively. The 
most common etiological factor in patients who de-
veloped OAC was tooth extraction, followed by cyst 
enucleation. Buccal flap and Buccal Fat Pad methods 
were used most frequently in the treatment. While treat-
ment was completed with the first surgical intervention 
in 592 (97.85%) patients, OAF developed in 13 (2.15%) 
patients. OAF was observed in four patients with the 
Buccal Flap groups and nine with the Pedicle Buccal Fat 
Pad groups. The success rate of the Buccal Flap method 
was 98.7%, and the Buccal Fat Pad method was 95.8%. 
In patients who developed OAF, the repair was achieved 
with a secondary surgery.
The main etiological factor in the development of OAC 
is tooth extraction (8). In a retrospective study involv-
ing 27,984 tooth extractions, OAC was reported in 87 
(0.31%) patients. It is most frequently observed in the 
palatal roots after the first molar tooth extraction. They 
did not find a statistically significant difference in the 
incidence of OAC according to gender and age groups 
(21). Abuabara et al. (1), in their retrospective study in 
2006, showed that the third molar is the most associated 
tooth with OAC. They suggested this may be because 
of the many third molar extractions performed. Stud-
ies limited to removing maxillary third molars (surgery) 
have reported relatively high OAC frequencies of 13%. 
The risk of OAC was associated with the degree of im-
paction of the tooth (22). In this study, like previous 
studies (4,8,18,19), OAC was mainly seen after extract-
ing the first molars, followed by cyst enucleation.
Untreated OAC is a critical problem considering the de-
velopment of sinusitis, defects that may occur in soft 
and hard tissues, and the inability to perform implant 
rehabilitation or pre-implant surgical procedures (23). 
The process of deciding on an OAC or OAF treatment 
method depends on many factors, such as the size of the 
opening, its localization, the time of diagnosis, the pres-
ence of infection, a foreign body in the maxillary sinus, 
and the clinician's experience. It is also affected by the 
quantity and quality of tissues in the area and the poten-
tial placement of future dental implants (24). Parvini et 
al. (25) emphasized in their review that there is a wide 
range of treatment options and that the most appropri-
ate method should be chosen for the patient. They sum-
marized the factors negatively affecting the success of 
OAC closure as the size of the OAC, time of diagnosis, 

inadequate treatment of the pre-operative sinus infec-
tion, epithelialization of the fistula tract, and excessive 
tension on the flap that prevents blood flow for healing.
The general opinion about the dimensions of OAC is 
that openings smaller than 2 mm heal spontaneously. 
Tiny perforations in tooth extraction sockets with 
healthy tissues usually heal if the blood clot is plugged 
and stabilized in this way. Pressure should be applied 
to the area with a sterile pack to protect the blood clot. 
Patients should be informed that they should avoid be-
havior destabilizing the clot. In the openings between 
2-5 mm, it is aimed to provide stabilization with simple 
surgical interventions due to concerns about clot stabili-
zation. For this purpose, fixing materials such as sterile 
gauze, plasma-rich fibrin (10), and oxide-cellulose (8) to 
the area with sutures is frequently preferred. Demetoglu 
et al. (10) reported that the closure of the OAC with a 
plasma-rich fibrin membrane is less invasive than the 
buccal flap or Buccal Fat Pad method and preserves the 
depth of the vestibular sulcus. They showed that the PRF 
technique is a simple and effective method for treating 
OACs of 5 mm or less with minimal risk of complica-
tions. In the present study, 36 patients were treated by 
suturing sterile gauze, 19 were treated with plasma-rich 
fibrin, and 10 were sutured after oxidized cellulose was 
placed. OAF did not develop in any of these patients.
Many alternative techniques have been developed for 
treating OAC (26). A study in the literature reports that 
large OACs are repaired with a collagen membrane (16). 
One of the most outstanding features of the technique 
is removing the necessity of covering the membrane 
and periods in which exposed parts of the membrane 
epithelialize in their mouths within 14 days. However, 
this technique has the disadvantage of creating addi-
tional costs. Hass et al. (26) used mono-cortical bone 
grafts in OAC equipment. The autogenous graft col-
lected with the trephine bur is placed in the defect area. 
Although the morbidity of the donor area and the diffi-
culties of the intervention are the disadvantages of this 
method, it provides an advantage in terms of implant 
surgery over filling the defect with an autogenous bone 
graft. Zide et al. (27) used OAC treatment by stimulat-
ing hydroxyapatite blocks to the defect. The method is 
easy to apply, does not cause donor site morbidity, and 
the advantage is that the membrane needs to be entirely 
operated with a flap.
Despite all these alternative methods, surgeons prefer 
surgical methods such as Buccal flap, Buccal Fat Pad, 
and Palatal Flap for openings larger than 5 mm. There 
are two basic principles to consider when treating OAC 
and OAF surgically. The first is that the sinus can drain 
adequately through the ostium without signs of infec-
tion. Second, the tissues should be tension-free during 
closure and consist of a broad-based, well-vascularized 
soft tissue flap over intact bone. Before closure of OAF, 
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sinus pathology and fistula tract must be excised and 
degenerated, mucosa and diseased bone must be re-
moved entirely. Many treatment methods have been 
introduced in the treatment of OACs. Among these, 
the most common and oldest method is the Buccal flap 
method (5). Although this method has dependable, ef-
fective, and predictable results, it has disadvantages 
such as decreased vestibular sulcus depth, postopera-
tive pain, and edema. Sometimes, a second surgery to 
deepen the vestibular sulcus may be necessary after 6 to 
8 months. In some studies, it has been reported that the 
success rate of Buccal Flap in OAC treatment is below 
90% (8,18). The success rate Arx et al. (20) reported in 
2020 is 95.7%. In the present study, the most preferred 
treatment method for the treatment of OAC was Buccal 
Flap. The success rate of the Buccal Flap was 98.76%. 
OAF developed in four patients who were treated with 
Buccal Flap, and a second repair was performed with a 
Buccal Fat Pad in these.
Anatomically, the buccal fat strap, also known as Bi-
chat's fat Pad, is one of the few encapsulated fat masses 
located between the buccinator muscle on both sides of 
the face and more superficial muscles such as the mas-
seter, zygomaticus major, and zygomaticus minor (6). 
The deep buccal and temporal branches of the maxil-
lary artery and the smaller branches of the facial arteries 
supply the central part of the buccal fat suspension and 
ensure their successful maintenance in the reconstruc-
tion of oral defects (14). Since the first use of the buccal 
fat wrap flap, its many uses have been for treating OAF 
due to its success rate and performance. Abuabara et al. 
(1) examined 112 patients with OAF and showed that 
the success of this technique was 100%. They argued 
that defects as small as 4 mm were better repaired with 
simple sutures, but for defects larger than 5 mm, the 
Buccal Fat Pad was a suitable method. Poeschl et al. (4) 
used the Buccal Fat Pad to treat OAC in 161 patients and 
reported a 98% success rate. Gheisari et al. (18) report-
ed the success rate of Buccal Fat Pad as 98.3 in spreads 
greater than 5 mm. The second most preferred method 
in treating OACs larger than 5 mm was the Buccal Fat 
Pad in the present study. Buccal Fat Pad was applied in 
217 patients, and the success rate was 95.8%. In nine pa-
tients who developed OAF, the surgical procedure was 
repeated, and the OAF was repaired. The mean age of 
the patients who developed OAF was statistically sig-
nificantly higher than those who did not (p=0.006). No 
statistically significant relationship was found between 
gender and the development of OAF. However, the in-
cidence of OAF was higher in men. It may be associ-
ated with the higher male distribution in this study. No 
statistically significant correlation was found between 
the presence of systemic disease and the development 
of OAF. Most of the patients who developed OAF did 
not have systemic disease. Pre-operative CBCT images 

were available from only one hundred and one patients 
treated with Buccal Flap and Buccal Fat Pad. The open-
ing size in the Buccal Fat Pad group was statistically 
larger than the Buccal Flap group (p=0.016). The Buc-
cal Fat Pad technique's lower success rate than the buc-
cal flap technique may be related to this.
Due to its retrospective nature, the major limitations of 
this study are possibility of undiagnosed cases or treat-
ed in other clinics after our treatment, lacks the size and 
localization of the OAC. Prospective, large sample ran-
domized controlled studies are needed to elucidate this 
relationship fully.

Conclusions
OAC is a rare complication that occurs after oral surgi-
cal procedures. The results of this retrospective study 
showed that noninvasive methods in openings smaller 
than 5 mm and surgical treatment methods in openings 
larger than 5 mm have a high success rate with the limi-
tations of present study. Due to its retrospective nature, 
the major limitations of this study are possibility of un-
diagnosed cases or treated in other clinics. Prospective, 
large sample randomized controlled studies are needed 
to elucidate this relationship fully.
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