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The Feasibility of Buccal Pad Fat Flap in Oral Reconstruction Based on
Clinical Experience in a Governmental Hospital, Alexandria, Egypt

Ahmed M. A. Habib, Ph.D., Ahmed Medra, Ph.D.

Objective: The purpose of this study was to evaluate the pedicled buccal fat pad flap for its
applicability in the reconstruction of surgically created oral defects. We highlighted the
technique of flap harvesting, its different applications, and limitations.

Design: Prospective analysis of patients with intraoral defects repaired by the buccal fat pad
flap.

Setting: Institutional center.
Patients/Participants: Twenty-nine patients with surgical defects of the palate, maxilla, upper

gingiva, buccal mucosa, lower gingiva, retromolar region, oral floor, and temporomandibular
joint.

Interventions: Pedicled buccal fat pad flap for treatment of small to medium-sized intraoral
defects.

Outcome Measures: Patients had repair using a pedicled buccal fat pad flap between 2012
and 2014. Patients’ photographs and clinical records were collected. The technique of flap
harvesting, its advantages, and its drawbacks are described in this study.

Results: Patients were followed up over a mean period of 13.7 months to check flap viability,
competent repair, and donor site function and aesthetics. Complete epithelialization was
observed within 4 to 6 weeks postoperatively according to the extent of the defect. All patients
showed uneventful healing without complications.

Conclusions: Buccal fat pad flap proved to be feasible for the reconstruction of surgically
induced proximal small to medium-sized defects and can be extended to the palate, mandible,
mouth angle, and temporomandibular joint region. Further research using preoperative
computed tomography or magnetic resonance imaging for evaluation of the size of the buccal
fat pad is needed when reconstructing large distal defects.
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Egyedi (1977) was the first to use buccal fat pad (BFP) as

a reconstructive option for the closure of oroantral and

oronasal communications.

The BFP is ensheathed by a thin fascial envelope and lies

in the masticatory space between the buccinator and

masseter muscles (Dean et al., 2001).

The average volume of BFP is 9.6mL (range, 8.33 to 11.9

mL; Hao, 2000). The size of the BFP is fairly constant

among different individuals regardless of overall body

weight and fat distribution because it appears to have a

different rhythm of lipolysis, unlike subcutaneous fat

(Jackson, 1999).

Literature reports have illustrated that the BFP can be

used as a pedicled flap for the closure of various defects of

the oral cavity (Tideman et al., 1986; Dubin et al. 1989;

Virendra et al., 2012). These defects vary from oroantral

and oronasal communications, palatal fistula in cleft

patients, oral cavity defects during surgery, in wide primary

cleft palate repair, and as an interpositional flap in cases of

arthroplasty in temporomandibular joint ankylosis (Gröbe

et al., 2011; Gaba et al., 2012; Jain et al., 2012; Chaudhary

et al., 2014). It can be used for the aesthetic modification of

the facial contours and the molar prominence (Ramirez,

1999).

Tideman et al. (1986) showed that spontaneous epithe-

lialization of BFP occurs without the need of skin grafting

when used intraorally.

In this article, the authors show their experience with the

use of pedicled BFP flap for intraoral reconstruction

describing its indications, limitations, surgical technique,

and possible complications.
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MATERIALS AND METHODS

We performed a prospective observational clinical study
involving patients requiring reconstruction of oral defects
using BFP.

Inclusion Criteria

1. Patients with proximal small and medium-sized
intraoral defects not more than 40 mm in maximum
dimension and less than 1600 mm2 in surface area

2. Patients with palatal defects posterior to the primary
palate

Exclusion Criteria

1. Patients not suitable for general anesthesia because
of severe systemic medical problems

2. Small defects that can be closed primarily with local
flaps

3. Tongue defects because of the fear of flap detach-
ment due to tongue movements

4. Large defects with the largest diameter more than 40
mm and surface area more than 1600 mm2 are
excluded because they are beyond the surface area
provided by the BFP flap

5. Previous cheek surgeries can be risky because of
compromised vascularity, scar tissue, and limited
flap volume

6. Mandibular bony defects, which are better treated by
osseous flaps

Surgical Technique

The approach was through a 3-cm vestibular incision
extending backward from above the maxillary second
molar tooth or a direct approach through the defect to
be reconstructed.
Careful manipulation and blunt dissection through

the buccinator and loose buccal fascia were performed,
and care was taken for delicate and blunt dissection of
the attached septa so as not to disrupt the delicate
capsule and the vascular plexus and to preserve a wide
base of the BFP. Attention was paid to avoid suction of
the flap during gentle pulling of the flap with tissue
forceps with external pushing of the skin under the
zygomatic arch when more exposure of the BFP is
needed (Fig. 1b). The BFP is used either to fill the
nearby defect or is expanded to cover the defect. The
BFP was sutured tension free to the defect edges (Figs. 1
to 4).
Postoperatively, patients were given oral hygiene

instructions and instructed to use a soft diet regimen.
The patients were followed up every week for 1 month
and then every month for 6 months.
Early postoperative evaluation (first 3 months)

included wound healing, infection, and fistula recur-

rence. Late postoperative evaluation (3 to 6 months)
included facial contour deformity and limitation of
mouth opening.
The Helsinki Declaration guidelines were followed in

this investigation.

RESULTS

This study was carried between 2012 and 2014. The BFP
was used in the reconstruction of oral defects in 29 patients
(17 males and 12 females) with age ranges from 1.5 years to
65 years and a mean age of 33.7 years (Table 1).
The defect dimensions ranged from 12 to 40 mm in

diameter, with a mean diameter of about 25.4 mm. The
largest defect size was 1600 mm2, and the smallest was 110
mm2 with a mean size of 675.7 mm2.
The indications of the use of the BFP flap and the

location of the defect to be reconstructed are presented in
Table 1 and Figure 5.
The hospital stay ranged from 2 days to 6 days in the

postoperative period, with amean period of about 3.6 days.
All patients had difficulties in swallowing and speech, which
was improved gradually over the first 3 weeks postopera-
tively.
The follow-up period ranged from 6 months to 36

months, with a mean period of 13.7 months.
The relocated BFP flap survived in all patients (Figs. 1

through 4). Its contact surface to the oral cavity was
covered with residual mucosa or epithelium-like tissue
through reepithelialization, 4 to 6 weeks postoperatively
without soft tissue contraction (Fig. 1d and 4d). No tumor
recurrence was observed. No exposure to oral or nasal
cavity occurred.
We did not encounter limited mouth opening or facial

contour deformity (Figs. 1 through 4).
No further secondary surgical intervention was required.

DISCUSSION

The BFP was considered a surgical nuisance for many
years because of its accidental encounter during various
operations in the pterygomandibular area such as tumor,
orthognathic, or trauma surgeries. Egyedi (1977) first
reported the use of pedicled BFP flap for closure of
postsurgical maxillary defects with less than 4 cm diameter.
Since then, the BFP flap has become a popular option
among surgeons worldwide for the reconstruction of wider
acquired or congenital soft tissue and bone defects in the
oral cavity with satisfactory results (Neder, 1983; Fujimura
et al., 1990).
The pedicled BFP flap should be used to reconstruct a

small and proximal defect because of its limited volume and
length and to avoid undue tension compromising its blood
supply. The authors adopted gentle atraumatic tension free
handling of the BFP flap in this series. The main concern
with the BFP flap comes with distal wide defects, where a
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FIGURE 1 Reconstruction of a cheek defect following resection of a verrucous squamous cell carcinoma. a: Verrucous squamous cell carcinoma of the

left cheek buccal mucosa. b: Gentle traction of the BFP to the surgical defect. c: BFP covers the defect completely. d: At 4 weeks postoperatively, BFP is

completely epithelialized. e: At 1 year postoperatively, shows normal mouth opening and good aesthetics.
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preoperative estimation of BFP volume by computed
tomography (CT) or magnetic resonance imaging (MRI)
would give surgeons an idea about the size of the BFP
available for reconstruction (Amin et al., 2005; Kim et al.,
2010).
Chakrabarti et al. (2009) stated that the BFP flap could

reconstruct intraoral defects with a defect diameter range of
10 to 50 mm. In our series, the BFP flap was able to
reconstruct intraoral defects with diameter not more than
40 mm and surface area less than 1600 mm2.

In our series, we evaluated the BFP flap for the
reconstruction of various defects in the intraoral region.
It was found that the pedicled BFP flap was able to
reconstruct maxillary defects as far anteriorly as the
canine tooth region and slightly beyond the midline of
the palate. Posteriorly, the tuberosity region, soft
palate, and retromolar area were all easily reached by
the BPF flap.
Gröbe et al. (2011) recommended the use of BFP flaps

as a reliable alternative and additional procedure in cleft

FIGURE 2 Reconstruction of a malignant pleomorphic adenoma of the secondary palate. a: Malignant pleomorphic adenoma of the left side of the

secondary palate. b: Surgical defect after tumor resection. c: BFP covers the surgical defect completely. d: At 1 year postoperatively, shows normal mouth

opening and good aesthetics.
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palate surgery, especially in the case of Pittsburgh type

III palatal fistulas (Smith et al., 2007), with the aim of

obstructing the space of Ernst in the case of wide palatal

clefts that necessitate precautionary measures to min-

imize scarring tension, which obviates conventional

treatment options. Our study included one patient with

Pittsburgh type III and II palatal fistulas (Smith et al.,

2007) and another patient with wide cleft secondary

palate; both had BFP flap included in the repair. Our

results show competent repair with minimal donor

morbidity, confirming the excellent and predictable

healing of BFP in cleft palatal repair observed by Gröbe

et al. (2011).

Tideman et al. (1986) observed epithelialization of the

BFP flap in 4 to 6 weeks. Other reports demonstrated

replacement of the fat tissue of the BFP flap with

granulation tissue, which is covered by stratified paraker-

atotic, stratified squamous epithelium migrating from the

margins of the flap (Samman et al., 1993; Rapidis et al.,

2000).

Similarly, we did not need to skin graft the BFP flap in

our series, and complete epithelialization of the BFP flap

occurred within 4 to 6 weeks postoperatively in all patients

because of the rich blood supply of the BFP flap.

Colella et al. (2004) demonstrated limitedmouth opening

in five of 15 cases reconstructed using the BFP flap. They

attributed that occurrence to scar retraction and the loss of

separation of the muscles of mastication from each other.

They recommended physical therapy for 4 to 6 weeks after

the surgery.

In our series, we did not encounter limited mouth

opening in any patient in late postoperative follow-up.

The authors observed many advantages with the use of

the pedicled BFP flapwhen comparedwith other local flaps

such as palatal mucoperiosteal rotational flap, facial artery

musculomucosal flap, temporalis muscle flap, and tongue

flap in oral cavity reconstruction. The BFP flap was found

to be a successful reliable flap with a short learning curve,

almost single-stage reconstruction, with preservation of the

function and architecture of the oral mucosa and avoiding

morbidities caused by secondary raw areas or residual

scars.

The authors recommend the use of the BFP flap in the

reconstruction of defects that are not full thickness that

would likely heal secondarily such as buccal defects without

FIGURE 3 Reconstruction of an ameloblastic fibro-odontome a: Ameloblastic fibro-odontome of the right-side maxillary alveolar crest and palate. b:

Preoperative orthopantomogram. c: At 1 year postoperatively, shows normal mouth opening and good aesthetics. d: Postoperative orthopantomogram.
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FIGURE 4 Reconstruction of wide cleft secondary palate. a: Wide cleft secondary palate with high incidence of postoperative fistula occurrence. b:

Right-side BFP crossing the midline easily. c: Tension-free closure with bilateral mucoperiosteal flaps and BFP. d: At 3 weeks postoperatively, BFP is

completely epithelialized with competent closure. e: At 6 months postoperatively, shows sound healing, normal mouth opening, and good aesthetics.

TABLE 1 Data on Size, Location of the Defect, and Demographic Information of the Patients

No. Sex Age, y

Dimensions
of Defect,*

mm

Size of
Defect,
mm2 Location Diagnosis Procedure

Follow-up
Period,
mo

1 M 17 12 3 10 120 Posterior maxillary alveolar
crest

Acute OAF Buccal advancement flap and
BFP

8

2 M 44 40 3 40 1600 Buccal mucosa Verrucous carcinoma Resection and BFP 12
3 M 14 30 3 22 660 Maxillary alveolar crest and

palate
Alveolar soft part sarcoma Resection and BFP 36

4 F 1.5 19 3 28 532 Secondary palate Wide cleft secondary palate Mucoperiosteal flaps and
interpositional BFP

6

5 F 25 40 3 36 1440 Maxillary alveolar crest and
palate

Ameloblastic fibro-odontome Resection and BFP 6

6 M 28 16 3 15 240 Posterior maxillary alveolar
crest

Chronic OAF Caldwell-Luc and BFP 6

7 F 23 35 3 40 1400 Secondary palate Malignant pleomorphic
adenoma

Resection and BFP 18

8 M 31 15 3 8 120 Posterior maxillary alveolar
crest

Chronic OAF Caldwell-Luc and BFP 6

9 M 19 20 3 22 140 TMJ TMJ ankylosis Callus resection and
interpositional BFP

16

10 M 20 12 3 11 132 Posterior maxillary alveolar
crest

Chronic OAF Caldwell-Luc and BFP 6

11 M 57 38 3 32 1216 Palate Mucoepidermoid carcinoma Resection and BFP 23
12 F 65 30 3 25 750 Buccal mucosa Squamous cell carcinoma Resection and BFP 17
13 M 44 15 3 10 150 Posterior maxillary alveolar

crest
Chronic OAF Caldwell-Luc and BFP 7

14 F 1.7 13 3 9 117 Secondary palate Palatal fistula due to
previous cleft palate repair

Mucoperiosteal flaps and
interpositional BFP

9

15 M 22 21 3 20 420 TMJ Condylar hyperplasia High condylectomy and
interpositional BFP

13

16 M 54 40 3 36 1440 Retromolar region of
mandible

Squamous cell carcinoma Resection and BFP 19

17 M 49 27 3 26 702 Buccal mucosa Verrucous carcinoma Resection and BFP 17
18 M 15 18 3 18 324 TMJ TMJ ankylosis Callus resection and

interpositional BFP
10
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exposed bone to avoid postoperative fibrosis and truisms or
hard palate defects to decrease postoperative exposed bone
pain and dysphagia.

CONCLUSIONS

The pedicled BFP flap is handy for multiple-purpose
reconstruction of proximal, small to medium-sized intra-
oral defects. It has short learning curve and can be
harvested under local anesthesia, without compromising
the functions or aesthetics.
Further studies with preoperative CT orMRI evaluation

of the size of the BFP are needed when reconstructing large
distal defects.
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Gröbe A, Eichhorn H, Hanken C, Schmelzle R, Heiland M,

Blessmann M. The use of buccal fat pad (BFP) as a pedicled graft

in cleft palate surgery. Int J Oral Maxillofac Surg. 2011;40:685–

689.

Hao SP. Reconstruction of oral defects with the pedicled buccal fat

pad flap. Otolaryngol Head Neck Surg. 2000;122:863–867.

Jackson IT. Anatomy of the buccal fat pad and its clinical significance.

Plast Reconstr Surg. 1999;103:2059–2060.

Jain MK, Ramesh K, SankarKT. Pedicled buccal fat pad in the

management of oroantral fistula: a clinical study of 15 cases. Int J

Oral Maxillofac. Surg. 2012;41:1025–1029.

Kim JT, Naidu S, Kim YH. The buccal fat: a convenient and effective

autologous option to prevent Frey syndrome and for facial

contouring following parotidectomy. Plast Reconstr Surg.

2010;125:1706–1709.

FIGURE 5 The shaded area in this schematic drawing represents the

regions that can be reconstructed by BFP flap.

TABLE 1 Data on Size, Location of the Defect, and Demographic Information of the Patients
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Dimensions
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