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Abstract 

Oroantral	)istula	(OAF)	is	a	disease	pathology	of	the	oral	cavity	to	the	maxillary	sinus,	
which	most	frequently	occurs	after	the	removal	of	maxillary	posterior	teeth.	Different	
surgical	interventions	have	been	suggested	to	deal	with	it,	though	no	agreement	has	been	
attained	as	to	the	most	ef)icient	method	in	the	various	clinical	conditions.	This	experi-
ment	was	to	compare	clinical	results	of	various	surgical	methods	that	are	available	in	
management	of	oroantral	)istula.	A	potential	comparative	clinical	trial	was	done	on	40	
patients	well	balanced	in	four	groups	based	on	the	type	of	surgical	process	applied	to	
them,	which	was	the	buccal	advancement	)lap,	palatal	rotational	)lap,	buccal	fat	pad	)lap,	
and	the	combined	use	of	both	layers	in	the	process	of	most	closure.	The	3-month	post-
operative	evaluation	was	in	terms	of	clinical	success	of	closure,	postoperative	pain,	heal-
ing	time,	complications,	changes	of	the	depth	in	the	patient,	and	satisfaction.	The	out-
comes	demonstrated	that	total	closure	was	observed	in	100.0	and	100.0	percent	of	the	
cases	in	the	buccal	fat	pad	and	combined	technique	group	respectively,	and	90.0	percent	
in	 buccal	 advancement	 and	palatal	 )lap	 group	 respectively.	 The	 buccal	 fat	 pad	 group	
showed	the	best	postoperative	pain	and	the	least	amount	of	time	to	heal.	The	buccal	ad-
vancement	)lap	exhibited	the	least	amount	of	operative	time	(31.5	±	3.0	minutes)	and	the	
highest	amount	of	decrease	in	the	depth	of	the	vestibule	(3.22	±	0.28	mm).	Palatal	)lap	
group	had	more	postoperative	pains	and	took	more	time	to	heal	(20.1	±	1.7	days).	The	
buccal	fat	pad	and	combined	groups	showed	no	recurrence	whilst	the	buccal	and	palatal	
)lap	groups	showed	recurrence	in	10.0%.	The	patient	satisfaction	rate	was	the	greatest	
in	the	group	of	the	buccal	fat	pad	(8.84	±	0.23).	Within	the	scope	of	this	paper,	the	buccal	
fat	pad	)lap	had	better	overall	clinical	performance,	whereas	the	combined	use	of	 the	
two-layer	technique	was	very	productive	in	more	complicated	cases.	Consequently,	the	
choice	of	the	surgical	method	is	to	be	individualized,	regarding	defect	features	and	clini-
cal	conditions. 
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Introduc)on 

Oroantral fistula (OAF) is a pathological, epi-
thelialized communication between the oral 
cavity and the maxillary issuance in the event 
of failure of spontaneous closure of oroantral 

communication. It has been most often related 
to surgical operations in the posterior maxilla, 
especially removal of maxillary molars and 
maxillary premolars, due to the instability of 

the roots of these teeth in relation to the sinus 
floor. Clinically, OAF remains the predominant 
etiology, but OAF implies can be contaminated 
between the oral cavity and the maxillary sinus 
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continuously, because it is a biologically active 
tract, even though other etiologies, such as im-
plant-associated complications, cystic lesions, 
trauma, and other maxillary operations have 
likewise been identified [1,2]. Persistent com-
munication pre-disposes the patient to chronic 
maxillary sinusitis, nasal fluid regurgitation, al-
tered phonation, fetid discharge, facial pain, 
and inability to score well in relation to masti-
cation, which relates to quality of life. Litera-
ture in recent years has noted that to treat it 
successfully, closing the fistulous on its own is 
not sufficient but it is important to manage re-
lated sinus disease and remove epitheli-
alized/infected tissue prior to its closure [3].  
This management approach to OAF is affected 
by a number of interconnected factors that 
may be the size of the defect, chronicity, epi-
thelialization, as well as tissue quality sur-
rounding the fistula, and the presence or ab-
sence of maxillary sinus infection. A recent sys-
tematic review of diagnostic and treating 
measures stated that small communications 
can sometimes be treated with a conservative 
approach, but in cases when there is defect 
>5mm, chronic lesions or when associated with 
sinus pathology treatment, surgically. Simi-
larly, the contemporary clinical recommenda-
tions are in favor of early intervention, as OAF 
has an opportunity to be epithelialized and 
transformed into chronic fistulas which are 
harder to treat through application of local sur-
geries [4]. The most popular local procedures 
in OAF closure are the buccal advancement 
flap, palatal rotational flap, and buccal fat pad 
flap. The buccal advancement flap gets its pop-
ularity due to its technical simplicity, good vas-
cularization, and the possibility of harvesting it 
around the defect with relatively simple oper-
ative procedure. But it might decrease the 
depth of the vestibular, and this can be clini-
cally important in patients who can subse-
quently demand prosthetic rehabilitation [5].  

The palatal rotational flap provides well-vas-
cularized tissue that is particularly thick and 
well-resilient, and he popularly thought more 
useful in defects that were more palatally situ-
ated or in isolated recurrently observed cases. 
One of the benefits of this technique is that it 
maintains the buccal vestibule. However, it has 
been found to have limited mobility, discom-
fort in the donor site, and hindrance of second-
ary healing of the exposed palatal surface, 
making it problematic and potentially creating 
a high level of postoperative morbidity in cer-
tain patients [6]. The anatomy and surgical ob-
servations of the BFP indicate that it is a well-
vascularized tissue that is easily accessible, 
with good closeness to the posterior maxillary 
defects, relatively simple to mobilize and 
prompt to attain epithelialization. The latter 

features render it especially appealing in inter-
mediate and large defects, when the local mu-
cosa has been compromised, or when the 
depth of the vestibular preservation should be 
of importance [7]. The other concept that is 
very relevant in the modern generation is that 
multidisciplinary testing of the chosen patients 
is required especially where OAF is accompa-
nied by odontogenic sinusitis [8]. Most recent 
clinical data indicate that oral defect and sinus 
management together would be effective in 
symptom resolution and minimize recurrence, 
particularly with longstanding cases or cases of 
infection. This supports the opinion that surgi-
cal comparison cannot solely be on flap sur-
vival, but also based on healing time, pain, 
postoperative morbidity, recurrence, and pa-
tient-centered functional outcomes [9].  
The aim of this study was to determine the clin-
ical outcome of various methods of surgery use 
in management of oroantral fistula. 

 
Literature Review 
Several other studies have inves^gated the ef-
fec^veness of surgical methods of carrying out 
oroantral fistula repair, although not with con-
sistent results. In a review of local flap proce-
dures, Kwon et al. [10] had defined the buccal 
advancement flap as the most popular proce-
dure due to its technical ease, good vascularity, 
and rela^ve predictability of closure. Never-
theless, they also highlighted one of its princi-
pal drawbacks, i.e. the decrease in the depth of 
the ves^bular, which can adversely impact the 
subsequent rehabilita^on of the prosthe^cs in 
future. Gheisari et al. [11] in a retrospec^ve 
larger study, performed an assessment of 147 
cases undergoing buccal flap, palatal flap, or 
buccal fat pad and found the significant sta^s-
^cally significant differences between the suc-
cess rates of each method. Their findings re-
vealed that the buccal fat pad was most suc-
cessful (98.3%), then the buccal flap (89.8) and 
palatal flap (85.7). Similarly, Bereczki-Temisto-
cle et al. [12] reviewed 140 cases, and also, on 
the reserved one, the buccal flap proved to be 
the most common procedure, with the highest 
level of relapse rates, and Bichat fat pad flap 
treated those cases excellently during the pri-
mary management and relapse cases. All these 
studies point to a general direc^on of indicat-
ing that the buccal flap can s^ll be used in the 
rou^ne prac^ce, but its effec^veness can be re-
duced when it comes to more difficult clinical 
cases.  
There have also been direct compara^ve clini-
cal studies that have given helpful evidence. In 
a clinical study conducted by Shukla et al. [5], 
the authors compared two techniques of buc-
cal advancement flap and buccal fat pad flap 
and the conclusion drawn was that these two 

techniques were both helpful in OAF closure, 
although buccal fat pad proved to be the one 
that was preferable in most cases, especially 
when an assessment of long-term effect was 
done. Even though, the buccal fat pad group 
experienced higher early postopera^ve mor-
bidity, including passing pains and edema, they 
disappears with ^me, and the procedure 
proved to have desirable healing. Such a ten-
dency was supported by a more recent system-
a^c review by Pizzolante et al. [14] as it sug-
gested that a smaller number of compara^ve 
studies demonstrated a greater likelihood of 
success with buccal advancement flap as com-
pared to buccal fat pad flap. They also cri^qued 
the reconstruc^ve benefits of having the buc-
cal fat pad, in par^cular, in fistulas greater than 
5 mm in percentage and where the preserva-
^on of the depth of the ves^bulum is a clinical 
concern. Based on these findings, therefore, 
we may conclude that the buccal fat pad, 
though not just a credible alterna^ve, in most 
cases could be a beger choice in the way of re-
construc^ons.  
Higher level evidence has also helped in clarify-
ing performance of various techniques, rela^ve 
to one another. In a 2024 network meta-analy-
sis and systema^c review, Oliva et al. [6] indi-
cated a sta^s^cally significant benefit of the 
buccal fat pad compared to the buccal ad-
vancement flap and the palatal rota^onal flap. 
They have concluded that the buccal fat pad 
had the most successful results in communica-
^on closure as well as reducing risks of relapse, 
given the restric^ons of the evidence available. 
Conversely, Saba^no et al. [3] dwelled on the 
pa^ents who had odontogenic sinuosity re-
lated to oroantral communica^on or fistula 
and ul^mately proved that the management of 
the sinus component is a conclusive factor of 
treatment success. Through their retrospec^ve 
study involving 41 pa^ents, they were able to 
resolve their symptoms and close the fistula, 
and the majority of pa^ents received a com-
bined or mul^disciplinary model. This observa-
^on is especially significant as it indicates that 
the success of OAF surgery is not necessarily 
related only to the designs of flaps, but appro-
priate control of related sinu pathology as well.  
Although such advances were demonstrated in 
these studies, there is s^ll significant diversity 
in the literature regarding methods of study 
design and sample size, degree of defect, dura-
^on of follow-up, and evalua^on of outcomes. 
This variability has been directly recognized in 
recent systema^c evidence and has been doc-
umented to restrict generalizability and make 
direct comparison of studies challenging. [17]. 
Thus, a poten^al compara^ve, clinical study 
under controlled condi^ons is s^ll warranted 
to give a beger assessment of compara^ve 



  Comparison of Different Surgical Techniques in the Management of Oroantral Fistula 

Vol 14, No 1 (2026)    DOI 10.5195/d3000/2026.1291 

	

	http://dentistry3000.pitt.edu	
3	

efficacy of various surgical methods in the 
treatment of oroantral fistula. 
	
Materials and Methods 
The study was a cross-sec^onal compara^ve 
clinical study in nature with the aim of compar-
ing the possible clinical outcomes of various 
surgical methods adopted in the treatment of 
oroantral fistula. The research was to be con-
ducted to examine the performance of the 
iden^fied methods considering fistula repair, 
postopera^ve recovery, morbidity, and pa^ent 
outcomes in standard clinical condi^ons. 
The explora^on was done in the loca^on of 
Center of Oral and Maxillofacial Surgery, Al- 
Shaeed Ghazi Al-Hariri hospital of surgery spe-
cializa^on, Medical city complex, Baghdad, 
Iraq, in a span of 12 months. The hospital was 
chosen as it is an actual ter^ary surgery hospi-
tal in Baghdad, which has recorded oral and 
maxillofacial surgery ac^vity in the Medical 
City complex. All the clinical processes and 
postopera^ve follow-ups and data have been 
conducted in the same ins^tu^onal sehng so 
that there should be a consistency in the diag-
nosis, surgical handling, and outcome meas-
urement. 
The study used 40 pa^ents with an oral antral 
fistula who were diagnosed. Every pa^ent met 
the specified criteria of eligibility and was re-
cruited one aier another according to the 
course of the study. The popula^on was 
deemed to be adequate in making compara^ve 
clinical assessment of the chosen surgical 
methods. 
The registered pa^ents were divided into four 
equal groups based on the surgery performed 
on closing the fistula and there were 10 pa-
^ents in the group. Buccal advancement flap 
technique was used as treatment group I. 
Group II was closed with palatal rota^onal flap. 
Group III was treated using the buccal fat pad 
flap. There was combined double-layer closure 
that was applied on Group IV. This classifica-
^on enabled a literal comparison between the 
most used surgical modali^es that are used in 
the treatment of oroantral fistula. 
Pa^ents included were 18 years and above and 
a clinically and radiographically confirmed oro-
antral fistula. Only pa^ents who had a fistula 
longer than three weeks were taken to make 
sure that the cases included developed com-
munica^ons that had to be operated on. More-
over, all the defects were included and 
deemed fit to be closed with one of the tech-
niques chosen. 
The pa^ents were not allowed to par^cipate in 
the study in case they had uncontrolled sys-
temic diseases that were likely to interfere 
with the healing process or otherwise 

influence the surgical results. Those having his-
tory of radiotherapy in maxillofacial were also 
lei out. Pa^ents who came with an ac^ve sinu 
pathology that needed a sinus procedure of an 
otorhinolaryngologist were excluded. Moreo-
ver, pa^ents who were lacked compliance or 
those who were unlikely to turn up to record 
rou^ne aier opera^on visits were eliminated 
to maintain the validity of follow-up evalua-
^on. 
A thorough preopera^ve examina^on was con-
ducted in all the pa^ents having a preopera^ve 
surgical interven^on. This involved taking of 
detailed medical and dental history, which was 
then followed by careful clinical examina^on of 
the fistula area and ^ssues around it. To plan 
the treatment and compare it with the results 
aier the surgery, the fistula size was measured 
in millimeters. Radiographic evalua^on was 
done based on the needs of the specific case 
on the panoramic radiography and/or cone-
beam computed tomography. The state of the 
maxillary sinus, the scope of its damage, and 
the absence of other pathological altera^ons 
were par^cularly taken into considera^on. 
All the procedures were carried out in the local 
anesthesia in accordance with the usual asep-
^c measures. Preopera^ve treatment involved 
intake of an^bio^cs, nasal clearance, and an^-
stomatology dental mouth rinse to decrease 
infec^on likelihood and enhance the local heal-
ing circumstances. In surgery the epithelial lin-
ing of the fistulus tract was removed and the 
edges of the defect re-freshened to leave a vi-
able surgical field. The fistula was then closed 
following the surgical method prescribed in 
each of the study groups. At all ̂ mes, agen^on 
was paid to carefully handling ^ssues and ten-
sion-free dissec^on to facilitate the most op^-
mal healing process and reduce the recur-
rence. 
Successful oroantral fistula closure 3 months 
aier the opera^on was the primary outcome 
measure. Complete clinical healing of the oral 
cavity with no signs of persistent communica-
^on between the oral and maxillary cavity was 
considered successful closure. 
Second outcome measures involved the post-
opera^ve pain, opera^ve ^me, healing ^me, 
postopera^ve complica^ons, voter depth 
changes, and pa^ent sa^sfac^on. The ^me 
taken to carry out the surgery was measured in 
minutes since the commencement of the pro-
cedure up to the closure of the wound. The vis-
ual analog scale (VAS) was used to measure 
postopera^ve pain. The ^me spent on healing 
is relied on the ^me to have the complete mu-
cosal healing. The complica^ons that emerged 
aier the opera^on were infec^on, dehiscence 
of the wound and incidence of the fistula. Ves-
^bular depth measurements were also 

considered especially in instances whereby 
flap advancement has the poten^al of affec^ng 
the anatomy of the ves^bular. Pa^ent sa^sfac-
^on also was measured during the follow-up 
visits as per the postopera^ve comfort and re-
sult of the treatment. 
Follow up of all pa^ents was done based on a 
standardized postopera^ve program on the 
first day aier opera^on, on the seventh day, 
the fourteenth day and one month aier and 
aier three months. During these visits, clinical 
healing, intensity of pain, integrity at closure, 
occurrence of complica^ons and pa^ent-re-
ported sa^sfac^on were documented. This 
program enabled immediate and late evalua-
^on of the results of surgery. 
The data acquired were converted and ana-
lyzed with the Sta^s^cal Package of the Social 
Sciences (SPSS) soiware. Introduc^on of quan-
^ta^ve variables oien included them using 
mean x SSD, and frequently, categorical varia-
bles were as frequencies and percentages. 
Quan^ta^ve variables were compared using 
one-way analysis of variance (ANOVA) when 
comparing the four study groups, whereas 
quan^ta^ve variables were compared using 
Chi-square test when using categorical varia-
bles. Given a p-value of less than 0.05 was re-
garded as having a sta^s^cally significant 
value. 
 
Results 
The study included 40 pa^ents, which were dis-
tributed equally in the four groups of the study 
and had 10 pa^ents each. The average age of 
the pa^ents per group was 35.9 +5.8 in Group 
I and 37.5 +5.0 in Group IV with no sta^s^cally 
significant differences between the groups (p = 
0.916). In most groups, the propor^on of male 
pa^ents was a ligle higher, though the distri-
bu^on of the genders was equal in all groups (p 
= 0.959). In the current study, the most fre-
quent reason of oroantral fistula would be 
tooth extrac^on as it cons^tuted most cases in 
all groups. The data on the mean dura^on of 
fistula were 5.3 + 1.2 weeks in Groups I and III 
and 6.3 + 1.2 weeks in Group IV, and the differ-
ence was not sta^s^cally significant (p = 0.209). 
Similarly, in Group I, the mean fistula size was 
5.8600 0079 mm and in Group IV, the mean fis-
tula size was 6.6800 0048 mm and the differ-
ence between the groups was not significantly 
different (p = 0.079). The most common tooth 
with fistula forma^on was the maxillary first 
molar. 
At the methodological level, the study flow 
demonstrated that all 40 recruited pa^ents 
completed the allocated interven^on and post-
opera^ve follow-up up to 3 months, with no 
loss to follow-up. 
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There was sta^s^cally significant difference (p 
< 0.001) in the dura^on of opera^ons between 
the four methods of surgery. Group I (buccal 
advancement flap) recorded the least opera-
^on ^me with the mean of 31.5 ± 3.0 minutes 
with the Group IV (combined double-layer clo-
sure) recording the highest opera^on ^me 
with the mean of 42.8 ± 2.8 minutes. Group III 
(buccal fat pad flap) depicted good ra^o be-
tween the ^me of opera^on and technical via-
bility. On the ques^on of the simplicity of the 
procedure, the most common ra^ng was set as 
having an easy procedure with the buccal ad-
vancement flap but the combina^on technique 
received a more moderate to difficult ra^ng. All 
the pa^ents who had the buccal fat pad flap re-
ceived tension-free closure and then the com-
bined technique, but slightly lower values were 
experienced with the buccal and palatal flap. 
All groups had progressive reduc^on in postop-
era^ve pain scores (Table 3). Figure 2 displays 
the trend of allevia^on of pain with ^me. The 
four groups also had a significant difference in 
the healing ^me (p < 0.001).  
A very no^ceble dis^nc^on was observed in 
the depth change in the ves^bular between 
the four methods of surgeries (p < 0.001) (Ta-
ble 4). 
To offer a mul^dimensional comparison of to-
tal work of the four methods, a radar chart was 
developed using the closure success, low pain, 
rapid healing, retained ves^bular depth, low 
complica^on rate as well as pa^ent sa^sfac^on 
(Figure 3). Analysis of the chart shows very 
clearly the beger overall performance of 
Group III, which is then succeeded by Group IV. 
Exploratory analysis indicated that reduced 
size of fistula, reduced length of ^me and no 
preopera^ve sinusi^s were correlated with a 
favorable outcome of surgery (Table 5). Fistu-
las of 6mm or less and those that took a period 
of 6 weeks or less recorded the best success 
rates. Similarly, the pa^ents that had no based 
sinusi^s had beger results in terms of closure 
as compared to the pa^ents in whom there 
was a sinus involvement. On the level of the 
surgical technique, the buccal fat pad flap and 
the combined double-layer closure were the 
most successful ones in rela^on to zero recur-
rence rates. 
The correla^on between fistula size and ^me 
to heal based on the surgical procedure is 
presented using the following scager plot 
which indicates that there is a simple 
correla^on between growing defect size and 
long healing ^me, especially in Group I and II 
(Figure 4). 
 
 

Discussion 
The current prospec^ve compara^ve study has 
shown that the most desirable overall clinical 
performance of all the techniques assessed 
was the buccal fat pad flap (Group III). It had a 
100.0% closure rate at 3 months, no reoccur-
rence, lowest postopera^ve pain scores and 
was related to the shortest healing ^me. The 
double-layered closure (Group IV) was also 
performing very well, success rate of 100.0, 
and no recurrence and the reason behind this 
is that it healed very fast, even though it was 
the longest to conduct the opera^on. On the 
contrary, the buccal advancement flap (Group 
I) was the quickest method intraopera^vely 
but demonstrated a higher loss in the depth of 
the ves^bular and marginally more oien post-
opera^ve complica^ons. Group II (Palatal rota-
^onal flap) was found to result in stable clo-
sure, but with increased postopera^ve pain 
scores, and slower healing than Group III and 
IV. 
Such results indicate that the fat pad flap of the 
buccal pads provides the most supported com-
bina^on of closed wound success, comfort af-
ter the opera^on, efficacy and efficiency of 
healing as well as maintenance of func^onal 
anatomy. The hybrid method also does not 
seem to be ineffec^ve especially where extra 
reinforcement of soi ^ssues is needed. In 
comparison, the buccal advancement flap is 
appealing due to its simplicity and lesser ^me 
of opera^on, though, this might be compen-
sated by the fact that more depth is lost at the 
cost of the ves^bular depth. In a nutshell, the 
current findings also suggest that the decision 
of the technique not to be based on technical 
simplicity alone, but on a wider considera^on 
of success, morbidity, healing, and func^onal 
maintenance [5,11].  
The enhanced outcomes of the buccal fat pad 
flap in the current study are aligned with the 
findings of some other studies done before. 
Shukla et al. [5] found that buccal advance-
ment flap and buccal fat pad flap were equally 
effec^ve as shown to close OAF, yet that the 
long-term choice was made by comparing buc-
cal fat pad as a beger choice than buccal ad-
vancement flap, albeit with a few short-term 
morbidity. Likewise, Gheisari et al. [10] re-
ported that the buccal fat pad flap had the 
greatest success rate of those using local tech-
niques, especially when the defect is bigger 
than 5 mm and relapse is more likely aier buc-
cal flap repair. Bereczki-Temistocle et al. [11] 
also reported excellent results of Bichat fat pad 
flap especially in recurrent or demanding case 
and relapse occurs more frequently post Bichat 
flap repair. The above-men^oned observa^ons 
do resonate well with the current results 

where Group III revealed total closure devoid 
of recurrence and a beger healing effect than 
the other approaches [1].  
There is also the higher level of evidence that 
corroborates the current results well. In their 
2024 network meta-analysis and systema^c re-
view, Oliva et al. [6] observed sta^s^cally sig-
nificant superiority in the use of the buccal fat 
pad over the use of the palatal rota^onal flap, 
as well as the buccal advancement flap, in 
measures of relapse reduc^on (zero addi^onal 
benefits) and closure success (six addi^onal 
benefits). Pizzolante et al. [12] also found in 
their systema^c review that the buccal fat pad 
flap appears to be more reliable in terms of re-
construc^ve consistency than the buccal ad-
vancement flap especially with defect sizes 
larger than 5 mm or with preserva^on of a den-
tulous ridge depth of greater significance. Re-
cent studies have also con^nued to endorse 
the effec^veness of Bichat buccal fat pad in en-
suring a stable closure with a minimal number 
of complica^ons, all to support it as an ini^al 
use in appropriate cases [14].  
The palatal rota^onal flap had a reasonably 
good success rate in closure in the study, and it 
was also less associated with the treatment 
with lesser postopera^ve suffering and shorter 
healing period than the buccal fat pad and 
combined methodology. This does not come as 
a surprise pagern. Kwon et al. [1] characterized 
the palatal flap as a viable choice because vas-
cularity is good and it retains the depth of the 
ves^bules yet they have their limita^ons that 
involve donor-site morbidity and pain concern-
ing the raw palatal surface. Similarly, previous 
clinical evidence by Anavi et al. [17] suggests 
that palatal rota^on-advancement flap should 
be used in delayed repair due to its thickness 
and vascularity, even though it has more selec-
^ve indica^ons. The current results can be ex-
plained by this answer: the palatal flap has not 
been replaced by a more comfortable version 
like the buccal fat pad flap; possibly, this is s^ll 
a very useful solu^on on the clinical side [1,19].  
The double-layer closure method with add-on 
technique was also very favorable in the cur-
rent series as the closure was completely 
closed, there was no recurrence, and the heal-
ing process was very fast despite their opera-
^ve being longer compared to all the other 
groups. Clinically, this is plausible since layered 
closure has the poten^al to add beger ^ssue 
volume and sealing and mechanical stability in 
more complicated defects. A combined or mul-
^disciplinary approach has been highlighted in 
the recent literature par^cularly where fistula 
forma^on can be accompanied with chronic 
sinuosity disease or impaired local ^ssues. Ac-
cording to Saba^no et al., [3], odontogenic si-
nuses can only be managed successfully under 
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the condi^on of proper management of the si-
nus component as well as the oral defect when 
using oroantral communica^on or fistula. Sim-
ilarly, Kocum et al. [18] illustrated the ad-
vantage of combined ENT and dental surgeon 
interven^on during odontogenic sinus treat-
ment, and Dipalma et al. [2] indicated that the 
size and chronicity of the defect, epithelializa-
^on, and the infec^on of sinus must be taken 
as the determinant in planning the surgeon in-
terven^on. Such reports contribute to the un-
derstanding of the reason why the mixed 
method worked especially well in the given 
study [2,16].  
The exploratory analysis of the current study 
also indicated that smaller fistula size, shorter 
period and no preopera^ve sinusi^s were re-
lated to the beger outcomes. Though these as-
socia^ons were not found to be significant sta-
^s^cally, probably due to the small sample 
size, they are s^ll of clinical significance. The 
latest evidence-based prac^ce has always fo-
cused on how the selec^on of treatments must 
be personalized depending on the level of de-
fect, chronicity, epithelializa^on, and sinus. 
Alomari et al. [9] advanced a clinical decision-
making algorithm which is specifically devel-
oped based on these factors, whereas Dipalma 
et al. [2] emphasized that the diagnos^c and 
therapeu^c approaches must be based on the 
communica^on size and related infec^on. As 
such, the current trend analysis is in accord-
ance to the current body of evidence where 
sta^s^cal power remained low [2,9].  
Clinically, the result of this study suggests that 
treatment of OAF should be differen^al and 
not homogenous. Buccal advancement flap can 
s^ll find its use with small and simple defects 
when the quick and technically easy healing is 
required, par^cularly in an environment where 
the amount of ^me spent opera^ng is a cri^cal 
factor. But due to the increased loss of the 
depth of the ves^bule in the current study and 
slightly higher complica^on burden, it might 
not be the best in case of prosthe^c rehabilita-
^on as well as the future use of the ves^bular 
in cases where such a factor is significant. This 
observa^on is in line with findings of Kwon et 
al. [10] as well as with recent review of treat-
ment that s^ll characterize flap of the Bucca as 
helpful and anatomically disadvantageous in 
specific situa^ons [10].  
The buccal fat pad flap seems to be the most 
appropriate to use in moderate defects, cases 
with greater than 5 mm, and where im-
portance is placed on the need to retain ves^b-
ular depth and minimal morbidity in the post-
opera^ve period. Its success in closure, low 
profile of pain and excellent healing in the 
study being discussed give it a wider clinical ap-
plica^on. The overlapping bilayered closure 

can also be used in bigger, chronic, recurrent 
or sinus-related situa^on which the added ^s-
sue assistance is beneficial. Palatal rota^onal 
flap is s^ll a viable alterna^ve in cases where 
the buccal ^ssue is not enough or the healing 
and reten^on of the buccal sulcus is of utmost 
priority, nevertheless, pa^ent discomfort and 
healing need to be expected. In general, cur-
rent findings endorse exis^ng algorithm-in-
formed findings that choice of technique de-
pends on defect size, chronicity, the presence 
of sine, and local ^ssue quality as opposed to 
being based on habit rou^ne alone [19].  
One of the strongest points of the current 
study is that it compared directly four different 
surgical methods, used in the same ins^tu-
^onal and clinical environment. This enabled a 
more sensible evalua^on of the rela^ve perfor-
mance than can be conducted in heterogene-
ous retrospec^ve reports. The use of several 
outcome measures, in addi^on to closure suc-
cess and recurrence, postopera^ve pain, heal-
ing ^me, change in depth of the ves^bular, op-
era^ve ^me, pa^ent sa^sfac^on is another 
strength. This mul^dimensional assessment 
has a more clinical meaning aspect, and it more 
accurately presents the prac^cal aspects of 
surgical decision-making. 
The research is also limited. To start with, the 
sample size was quite small thereby poten^ally 
decreasing the sta^s^cal power of exploratory 
analyses to predictors of success and recur-
rence. Second, the follow-up dura^on was 3 
months; this amount of ^me is enough to de-
termine the early closure and postopera^ve re-
covery, but a follow-up period longer than one 
year would give more data on the long-term 
stability and late recurrence. Third, the paper 
was conducted in one center, which could cre-
ate obstacles to the external applicability of 
the results. These shortcomings are like those 
described in the larger OAF literature, in which 
the heterogeneity in sample size, design, and 
follow-up has been a known focus due to which 
heterogeneity has been iden^fied as a problem 
[2]. 
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Table 1. Baseline demographic and clinical characteris^cs of the study groups. 
 

Variable 
Group I Buccal Ad-
vancement Flap 
(n=10) 

Group II Palatal Ro-
ta^onal Flap 
(n=10) 

Group III Buccal 
Fat Pad Flap 
(n=10) 

Group IV Combined 
Double-Layer Closure 
(n=10) 

p-value 

Age (years), mean ± SD 35.9 ± 5.8 36.8 ± 6.1 36.3 ± 5.4 37.5 ± 5.0 0.916 

Gender (Male/Female) 4-Jun 4-Jun 5-May 4-Jun 0.959 

Cause of fistula – Tooth ex-
trac^on, n (%) 7 (70.0) 7 (70.0) 7 (70.0) 7 (70.0) 1 

Cause of fistula – Implant-
related, n (%) 2 (20.0) 2 (20.0) 2 (20.0) 2 (20.0) 1 

Cause of fistula – Cyst/enu-
clea^on, n (%) 1 (10.0) 1 (10.0) 1 (10.0) 1 (10.0) 1 

Dura^on (weeks), mean ± 
SD 5.3 ± 1.2 5.8 ± 1.4 5.3 ± 1.2 6.3 ± 1.2 0.209 

Size (mm), mean ± SD 5.86 ± 0.79 6.18 ± 0.63 6.33 ± 0.52 6.68 ± 0.48 0.079 

Affected tooth – First mo-
lar, n (%) 5 (50.0) 5 (50.0) 6 (60.0) 5 (50.0) 0.957 

Affected tooth – Second 
molar, n (%) 3 (30.0) 3 (30.0) 2 (20.0) 3 (30.0) 0.918 

Affected tooth – Second 
premolar, n (%) 2 (20.0) 2 (20.0) 2 (20.0) 2 (20.0) 1 
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Figure 1. Flow diagram of pa^ent selec^on, alloca^on into study groups, surgical interven^on, and follow-up throughout the 
study period. 
 
Table 2. Comparison of intraopera^ve variables among surgical techniques. 
 

Variable 
Group I Buccal Ad-
vancement Flap 
(n=10) 

Group II Palatal Ro-
ta^onal Flap 
(n=10) 

Group III Buccal 
Fat Pad Flap 
(n=10) 

Group IV Combined 
Double-Layer Closure 
(n=10) 

p-value 

Opera^ve ^me (min), 
mean ± SD 31.5 ± 3.0 38.7 ± 3.0 35.2 ± 2.3 42.8 ± 2.8 <0.001 

Mild bleeding, n (%) 7 (70.0) 5 (50.0) 6 (60.0) 4 (40.0) 0.576 

Moderate bleeding, n (%) 3 (30.0) 4 (40.0) 4 (40.0) 5 (50.0) 0.764 

Severe bleeding, n (%) 0 (0.0) 1 (10.0) 0 (0.0) 1 (10.0) 0.577 

Easy procedure, n (%) 7 (70.0) 3 (30.0) 5 (50.0) 2 (20.0) 0.004 

Moderate procedure, n (%) 3 (30.0) 5 (50.0) 4 (40.0) 4 (40.0) 0.781 

Difficult procedure, n (%) 0 (0.0) 2 (20.0) 1 (10.0) 4 (40.0) 0.021 

Tension-free closure 
achieved, n (%) 8 (80.0) 8 (80.0) 10 (100.0) 9 (90.0) 0.426 
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Figure 2. Comparison of postopera^ve pain scores (VAS) among the four surgical techniques over different follow-up intervals 
(Day 1, Day 7, and Day 14). 
 
 
Table 3. Postopera^ve outcomes and complica^ons. 
 

Variable 
Group I Buccal Ad-
vancement Flap 
(n=10) 

Group II Palatal Ro-
ta^onal Flap 
(n=10) 

Group III Buccal 
Fat Pad Flap 
(n=10) 

Group IV Combined 
Double-Layer Closure 
(n=10) 

p-value 

Pain score Day 1 (VAS), 
mean ± SD 6.48 ± 0.46 7.18 ± 0.42 4.77 ± 0.36 5.32 ± 0.42 <0.001 

Pain score Day 7 (VAS), 
mean ± SD 3.09 ± 0.27 3.52 ± 0.31 1.99 ± 0.28 2.33 ± 0.24 <0.001 

Pain score Day 14 (VAS), 
mean ± SD 0.88 ± 0.22 1.14 ± 0.20 0.49 ± 0.17 0.61 ± 0.15 <0.001 

Edema, n (%) 4 (40.0) 3 (30.0) 2 (20.0) 2 (20.0) 0.71 

Infec^on, n (%) 1 (10.0) 1 (10.0) 0 (0.0) 0 (0.0) 0.559 

Dehiscence, n (%) 2 (20.0) 1 (10.0) 0 (0.0) 1 (10.0) 0.636 

Recurrence, n (%) 1 (10.0) 1 (10.0) 0 (0.0) 0 (0.0) 0.559 

Healing ^me (days), mean 
± SD 18.6 ± 1.5 20.1 ± 1.7 15.8 ± 1.3 16.4 ± 1.2 <0.001 

Successful closure at 3 
months, n (%) 9 (90.0) 9 (90.0) 10 (100.0) 10 (100.0) 0.559 
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Table 4. Func^onal outcomes and pa^ent sa^sfac^on. 

Variable 
Group I Buccal Ad-
vancement Flap 
(n=10) 

Group II Palatal Ro-
ta^onal Flap 
(n=10) 

Group III Buccal 
Fat Pad Flap 
(n=10) 

Group IV Combined 
Double-Layer Closure 
(n=10) 

p-value 

Ves^bular depth change 
(mm), mean ± SD 3.22 ± 0.28 1.23 ± 0.17 0.79 ± 0.14 1.03 ± 0.18 <0.001 

Difficulty in mas^ca^on 
(score /10), mean ± SD 3.19 ± 0.36 3.49 ± 0.31 2.07 ± 0.26 2.21 ± 0.26 <0.001 

Pa^ent sa^sfac^on (score 
/10), mean ± SD 7.82 ± 0.34 7.44 ± 0.29 8.84 ± 0.23 8.75 ± 0.21 <0.001 

 
 
 

Figure 3. Radar chart illustra^ng the overall clinical performance of the four surgical techniques based on mul^ple outcome pa-
rameters including closure success, postopera^ve pain, healing ^me, complica^on rate, ves^bular depth preserva^on, and pa-
^ent sa^sfac^on. 
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Table 5. Factors influencing success and recurrence. 
 

Factor Category Cases (n) Successful closure 
n (%) Recurrence n (%) p-value 

Fistula size 
≤6 mm 14 14 (100.0) 0 (0.0) 0.287 

>6 mm 26 24 (92.3) 2 (7.7)   

Dura^on 
≤6 weeks 29 29 (100.0) 0 (0.0) 0.071 

>6 weeks 11 9 (81.8) 2 (18.2)   

Preopera^ve sinusi^s 
Absent 23 23 (100.0) 0 (0.0) 0.104 

Present 17 15 (88.2) 2 (11.8)   

Surgical technique 

Group I 10 9 (90.0) 1 (10.0) 0.559 

Group II 10 9 (90.0) 1 (10.0)   

Group III 10 10 (100.0) 0 (0.0)   

Group IV 10 10 (100.0) 0 (0.0)   
 
 

 
 
 
 
 
 
 
 
 
 
Figure 4. Scager plot showing the rela^onship between fistula size and healing ^me across different surgical techniques. 


