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Various surgical techniques have been sug-
gested for the closure of oral defects such as pri-
mary closure, buccal mucosal graft, split thickness
skin graft, allogenic graft, regional rotational flap,
and distant flap. The type and size of the defect de-
termine the technique to be used. The use of the
buccal fat pad (BFP) as a grafting source in the clo-
sure of intra-oral defects has gained popularity in
the last quarter of this century. Because of the ease
of access and rich blood supply, its use in oral de-
fects is an attractive concept. Its use as a pedicle
graft for oral reconstruction was first reported by
Egyedi in 1977 [1]. He also recommended cover-
age of the exposed BFP with a skin graft. In 1983,
Neder [2] reported the use of the BFP as a free
graft for intra-oral defects. In 1995, the pedicled
fat pad graft was used in four cases of palatal re-

construction of cleft patients by Hudson et al. [3].
In separate articles in 2000, Rapidis et al. [4] and
Hao [5] used pedicled buccal fat pad flaps for re-
construction of medium sized post-surgical oral
defects most of which were malignant lesions. In
that series, partial dehiscence of the graft was ob-
served in 2 patients and failure in 1 patient that
were possibly caused by too large amount of fat
transfer.

The encouraging clinical studies during the
last 10 years, led us to refrain partially from the
conventional methods in the reconstruction of oral
defects. The purpose of this study is to show the
results and our clinical experience related to the
use of the BFP in the repair of intra-oral defects in
26 patients.

Questions under study: 1) to evaluate the success
of buccal fat pad used in the reconstruction of oral
defects, 2) to clarify its indications and size limita-
tions, 3) to identify risk factors if there were any.

Methods: in this prospective clinical study, buc-
cal fat pad was used in 26 patients with different
indications which included 5 defects resulting
from tumour excisions, 3 maxillary cysts, 3 sec-
ondary maxillary cyst defects and 15 oro-antral
communications. All defects were in the maxilla
with a maximum size of 5 × 3 cm. Patients were eval-
uated for signs of flap epithelialisation, infection,
fistulae recurrence and facial contour deficiency.

Results: the epithelialisation process was com-
pleted after 3 to 4 weeks without any complications
in 22 patients. However, partial dehiscence of the
graft occurred in 2 patients with large maxillary de-
fects. We also observed serious bleeding during the
operation of one of our cases. Because of the small
fistula, 1 patient was re-operated.

Conclusion: the results of this series support the
view that the use of buccal fat pad is a simple, con-
venient, and reliable method for the reconstruc-
tion of small to medium-sized oral defects.
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Anatomical considerations

Few detailed descriptions of buccal fat pad and
its clinical significance can be found in the litera-
ture [6–12]. The buccal fat pad is an anatomically
rounded and biconvex structure that is of great
importance in the facial contour. It is an adipose
tissue surrounded by a thin capsule and located
inside both masticatory spaces in the oromaxillo-
facial region [13]. The BFP has a central body with
four extensions: pterygopalatine, temporal, ptery-
goid, and buccal [10]. The central body and buc-
cal extension account for approximately 50% of
the BFP and are the most clinically significant
portions [5]. 

The blood supply of the BFP is from three
sources: the maxillary, superficial temporal and
facial artery [7].

The physiology of buccal fat tissue is not
totally clarified. However, it is thought that the
buccal fat pad is closely associated with the mus-
cles of mastication. It plays an important role in
masticatory function especially in the infant dur-
ing suckling. Its size diminishes as the infant grows
with the accompanying growth of the surrounding
facial structures [6]. In the adult, the BFP enhances
inter-muscular motion and resembles orbital fat in
appearance and function [14].

Patients and methods
During the years 1998 and 2002, the BFP was used as

a pedicled graft in the reconstruction of medium-sized
intra-oral defects in 26 patients (17 males and 9 females)
ranging in age from 15 to 60 years. The indications for the
use of the BFP and the location of the reconstructed re-
gion are presented in table 1. Our success criterion in the
present study was the complete epithelialisation of the
graft. In addition, the patients were also evaluated for in-
fection of the graft, fistulae recurrence, and facial contour
deficiency. 

All the defects were in maxilla with a maximum size
of 5�3 cm. The indications of BFP applications were: 
3 secondary maxillary cyst defects (fig. 1A), 15 oro-antral
communications (fig. 2A), 5 defects resulting from tumour
excisions (fig. 3A), and 3 maxillary cysts. All procedures
were performed by different surgeons. Of the 15 patients
who had oro-antral communication (OAC) following ex-

traction of maxillary teeth, 11 underwent primary closure
with the buccal fat pad; 4 patients were treated with the
BFP after unsuccessful attempts at fistulae closure using
different techniques. 

Buccal fat pad was used to close the large bone defects
which occurred after enucleation of the cyst epithelium,
and to prevent the probable secondary cyst defect in 3 pa-
tients with maxillary cyst. One of these cysts was in the
maxillary sinus. 

The Caldwell-Luc procedure together with the use
of BFP was performed in only 3 patients. The others had
been performed simultaneously with maxillary cyst enu-
cleation (table 1) and secondary cyst defect had occurred.

The surgical technique described by Stajcic [15] was
used in 25 of our cases. “Initially, the wound edges around
the defect were incised to obtain raw surfaces. The BFP
was approached via a short horizontal incision (1–1.5 cm)

Figure 1
The BFP in the 
reconstruction 
of a secondary cyst
defect.
A. Preoperative 
view of the defect.
B. BFP bluntly mo-
bilised to obliterate
the defect.
C. Region 1 month
after surgery.
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P F/M Age Indications Anatomic Location Follow-up Complications Caldwell-Luc 
(yr) (all of in maxilla) (month) Procedure

1 M 60 Residual cyst AC and lat. maxillary wall 12 – –

2 M 30 Radicular cyst AC and lat. maxillary wall 6 Severe bleeding –

3 M 23 Radicular cyst AC and lat. maxillary wall 6 – +

4 F 15 PGCG AC and hard palate 6 Partial necrosis –

5 M 37 OAC AC 1 – –

6 M 37 OAC* AC 3 – –

7 F 17 Secondary cyst defect AC and lat. maxillary wall 6 – (+)

8 M 38 Secondary cyst defect AC and lat. maxillary wall 18 – (+)

9 M 35 Pleomorphic adenoma Hard palate 6 Partial necrosis –

10 M 44 Epulis granulomatosa AC 6 – –

11 F 36 OAC AC and lat. maxillary wall 8 Small fistula (re-operated) –

12 F 48 OAC* AC 24 – +

13 F 25 OAC AC 6 – –

14 M 29 Secondary cyst defect AC and lat. maxillary wall 12 – (+)

15 M 48 OAC AC 6 – –

16 M 46 OAC* AC and lat. maxillary wall 6 – –

17 M 22 OAC AC 1 – –

18 M 32 OAC* AC 6 – +

19 M 42 OAC AC 6 – –

20 M 38 OAC AC 6 – –

21 F 57 OAC AC 6 – –

22 M 26 OAC AC 6 – –

23 F 33 OAC AC 1 – –

24 F 31 OAC AC 6 – –

25 F 45 PGCG AC and hard palate 6 – –

26 M 42 Pleomorphic adenoma Hard palate 1 – –

Abbreviations: AC: alveolar crest, F/M: female/male, lat: lateral, OAC: oro-antral communication, OAC*: failure of the previous 
operation, P: patient, PGCG: peripheral giant cell granuloma, (+): This procedure had performed at the same time with primary 
cyst enucleation.

Table 1
Summary of clinical
details in 26 cases.

Figure 2
The use of the BFP in
the closure of an oro-
antral communica-
tion.
A. Preoperative view

of the OAC asso-
ciated with
resorbed alveolar
crest.

B. BFP with pre-
served capsule 
luxated and placed
over the OAC. The
buccal mucope-
riosteal flap su-
tured in its original
position without
tension. 

C. The view of the un-
covered fat tissue
during epitheliali-
sation (1 week
after surgery).



All patients were followed up for at least 4
weeks postoperatively and were recalled for final
assessment at 6 months. Only 5 patients did not 
return at the last follow-up examination. These 
patients were living in different cities far away 
from the University, but told us by phone that they
didn’t want to come back to the next follow-up, 
and had no problem with the site of surgery. 

In 23 of the cases, signs of the BFP epithelial-
isation started in the first week and terminated at
3 or 4 weeks postoperatively (figs. 1C, 2C, 3C).
Three months following the operation, we ob-
served that the grafted adipose tissue was covered
by a healthy-looking oral mucosa. Local infection
was noticed in only 2 of the patients, who had large
maxillary defects, on the 3rd postoperative days. In
these cases, partial necrosis of the flap was de-

tected, which completely epithelialised later (table
1). None of the patients had aesthetic disturbance,
limited mouth opening or facial paralysis. To date,
no recurrence was seen and none of the patients
needed an additional surgical intervention except
one who was re-operated for a minor fistula re-
currence (table 1).

We experienced severe arterial bleeding, in a
case in which BFP was used to obliterate a maxil-
lary cyst defect. The bleeding artery could not be
found so a long gauze pack was forced into the de-
fect and sutured to the adjacent tissue. It was re-
moved gently after 3 days and the defect was cov-
ered by a vestibular advancement flap under local
anaesthesia. In the follow-up period healing was
uneventful. 
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Results

Figure 3
The use of the BFP 
in the reconstruction
of a palatal tumour
defect.
A. Clinical photo-

graph of surgical
defect resulted
from a pleomor-
phic adenoma 
excision. 

B. The BFP covers 
the surgical defect
completely. 

C. Three weeks post-
operatively. The
surface of the fat 
tissue is covered
with healthy-look-
ing oral mucosa.

through the periosteum after the buccal mucoperiosteal
flap had been reflected. A curved haemostat was intro-
duced through the periosteal incision aiming cranially, in
the region of the third molar, and then withdrawn, wide
open, in such a way that a submucosal tunnel was created.
This manoeuvre was repeated, if necessary, until the BFP
appeared in the mouth. After the BFP was mobilised in-
traorally by blunt dissection, suction discontinued to pre-
vent the aspiration of the fat. After the BFP was mobilised
intra-orally by blunt dissection, the defect was then oblit-

erated and the surrounding mucosa was sutured closely to
avoid secondary constriction of the flap (figs. 1B, 2B, 3B).
The buccal mucoperiosteal flap was replaced in its origi-
nal position without tension. The fat was left uncovered.”

In one of our patients, who had a palatal defect 
resulting from tumour resection, the BFP was used by
direct rotation without mucoperiosteal flap reflection.

In the postoperative period, all patients received pro-
phylactic antibiotics and a soft diet for 1 week.
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Discussion

Intra-oral defects may be obturated with a
prosthesis or closed with local flaps such as a buc-
cal advancement flap, a palatal pedicled flap, or
double layered closure flaps using buccal and
palatal tissues [16, 17]. However, the aforemen-
tioned procedures produce large denuded areas,
result in decrease of vestibular sulcus and cannot
be used to close large defects [17]. Distant flaps
(tongue, temporalis muscle or nasolabial flaps etc.)
have also been successfully used for intra-oral re-
construction but, they are generally not preferred
because of their invasiveness. In recent years, the
use of BFP has gained popularity in the closure of
oro-antral communications, reconstruction of sec-
ondary to maxillary cyst defects and intra-oral
tumor resections [4, 5, 7, 13–20]. There are not
many reports dealing with these issues.

Size limitations of BFP must be known in
order to provide successful outcome. Rapidis et al.
[4] have stated that in maxillary defects measuring
more than 4�4�3 cm, the possibility of partial de-
hiscence of the flap is high due to the impaired vas-
cularity of the stretched ends of the flap. In buccal
or retromandibular defects up to 7�5�2 cm, re-
construction is accomplished due to the underly-
ing rich vascular bed. Granizo et al. [13] have also
stated that the closure of larger defects cannot be
guaranteed without producing flap necrosis or cre-
ating a new fistula. Taken into consideration the
above-mentioned issues, maximum defect size in
the present study was selected as 5�3 cm. 

Baumann and Ewers [7] have stated that it is
very important to preserve the thin capsule of the
BFP in order not to damage the small blood ves-
sels. Although we could not preserve the thin cap-
sule of BFP in 5 of our cases who had small to
medium sized oral defects, complete epithelialisa-
tion of BFP occurred. These findings demonstrate
that the size of the BFP is important in the success
of the procedure rather than preservation of the
thin capsule, which partially provides its blood
supply. It seems that previous reports also support
our findings [4, 5, 13–15, 17]. 

Hao [5] reported that the ideal defects to be
reconstructed with a BFP are the maxillary defects
due to their close anatomical location. However, it
can be applied in areas ranging from the mouth
angle to the retromolar trigone and palate. In our
study, all defects were in the maxilla and the max-
imum defect size was 5�3 cm. Our clinical obser-
vations showed that the BFP used in various sizes
for the reconstruction of intra-oral defects did not
produce any change in facial contour. 

To date, reported complications with the use
of the BFP flap are haematoma, partial necrosis,
excessive scarring, infection or facial nerve injury
[4, 17]. The severe arterial bleeding seen in the
present study is the first to be reported. The blood
loss was approximately 1000 ml. In this case, we
had as yet little experience of the technique and
could not achieve herniation of the BFP into the

oral cavity by blunt dissection. Therefore, we tried
to pull the BFP out with haemostats, which may
have resulted in laceration of the artery that sup-
plies blood to the BFP. It must be kept in mind that
BFP should be exposed by blunt dissection with-
out causing any tension to pull it out. 

The use of the BFP in patients with prior local
radiotherapy, malar hypoplasia, thin cheeks or
Down’s syndrome is contraindicated [4, 6, 17]. We
were not able to expose the BFP adequately in a
patient with thin cheeks and we used it as a free
graft to close the OAC. Unfortunately, the defect
could not be obliterated completely. It was left to
epithelialise spontaneously but this did not seem
to have any influence on the final result. 

The histological nature of the healing process
of the BFP was first reported by Samman et al. [14].
He stated that no fat cells were seen in sections
taken from healed sites, indicating at least partial
fibrosis of the fat tissue. We also observed this find-
ing macroscopically in a case of fistula recurrence
during the second operation (table 1). Fat tissue
had completely changed into fibrous tissue in that
case. 

The success rate of BFP in the reconstruction
of oral defects is quite high in all the previous ar-
ticles [3, 5, 7, 13–15, 17–21]. The technique is so
simple that it has been performed by different sur-
geons in a very highly successful way [13]. Al-
though the operations were performed by three
different surgeons in this study, failure of the pro-
cedure was actually seen in only 1 patient who had
serious bleeding. The epithelialisation process was
completed successfully in the rest of the cases at
the last examination. However, factors such as
careful manipulation of the flap, knowledge of its
size limitations, and correct incision and sutures
used must be taken into consideration.

The use of BFP in small or medium intra-oral
defects is a convenient, reliable and quick recon-
structive method. The rich blood supply of the
BFP and its easy mobilisation and fewer complica-
tions make it an ideal flap. Furthermore, the BFP
is located closely to the defect to be covered di-
minishing the risk of infection [13]. Because of
these features of the BFP, it can also be considered
as a reliable closure of defects that could not be re-
paired by conventional procedures. Its sole disad-
vantage is that it can only be used once. However,
if properly applied in selected cases, it results in
complete success [4]. In the light of these findings,
we hope that the BFP will be used more often for
various purposes in the future. 

Correspondence: 
Dr. Alper Alkan
Ondokuz Mayıs Üniversitesi, Diș Hekimliǧi
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