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Abstract

Introduction Autogenous grafting with lipoaspirate and
dermo-fat grafting are popular techniques employed by
plastic surgeons for correcting small volume facial defects
and contour deformities. These techniques however present
certain disadvantages. In this article, we present the use of
the buccal fat pad graft as an alternative method of cor-
recting such facial deformities.

Patients and Methods Free buccal fat pad grafting was
carried out in 15 patients in our institution. All were har-
vested using an intraoral approach. The buccal fat pad graft
was used to correct periorbital contour depressions, nasal
tip deformities, as a camouflage graft over exposed silicon
nasal implants and as a filler in the depression deformity
after mass excision.

Results All 15 patients demonstrated good contour defor-
mity correction without a significant graft resorption up to
3 years of follow-up. There were no donor site complica-
tions. The amount used ranged from 1 to 5 cc in volume as
a spacer or barrier for the moderate-sized volume defect or
depression, even though more than 5 cc of fat graft could
be harvested if required.

Conclusion In conclusion, the buccal fat pad graft repre-
sents an easy, expedient and exceptional tool for the
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correction of contour deformities, volume replacement or
for aesthetic augmentation.

Level of Evidence IV This journal requires that authors
assign a level of evidence to each article. For a full
description of these Evidence-Based Medicine ratings,
please refer to the Table of Contents or the online
Instructions to Authors www.springer.com/00266.
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Introduction

Mild facial contour irregularities can result from a variety
of causes. Trauma and inflammatory lesions on the face
commonly lead to fat necrosis and soft tissue volume loss.
Similarly, uses of various implants in aesthetic procedures
commonly lead to thinning of overlying skin and ultimately
exposure of implants by pressure necrosis. Both biologic
and synthetic materials have been used for soft tissue
volume replacement in the facial area. Synthetic fillers are
readily available, “off-the-shelf” filler materials which
require little expertise for use. However, they are expensive
and frequently necessitate repeated or top-up procedures.
Recently, fat grafting has become a popular method of soft
tissue volume replacement in the facial region; however,
the delicate fat globules are sensitive to trauma and
therefore take of the fat grafted in this manner is usually
reduced necessitating frequent repeated harvest and graft-
ing procedures. Dermal and dermo-adipose grafts have also
been used in the past; however, it requires a donor site
which is somewhat away from the operating area and the
procedure usually leaves a scar on the donor area. Here we
present our experience with the buccal pad of fat as a free
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graft for soft tissue volume replacement in various areas of
the face. We would also like to explore the use of buccal fat
free grafts as camouflage material to address complications
after synthetic implant insertion.

Relevant Anatomy

The buccal pad of fat shares the buccal space with the
parotid duct, salivary glands, facial artery and vein, lym-
phatic channels and buccal artery as well as branches of the
facial and mandibular nerves. It is an encapsulated lobu-
lated mass with a body and four processes with an average
volume of 9.6 ml (range 8.33-11.9 ml) [, 2].

The body is divided into 3 lobes—anterior, intermediate
and posterior, and is situated deep along the posterior
maxilla and upper fibres of the buccinator. The buccal fat
pad has three extensions, namely pterygopalatine, buccal
and temporal [3]. The pterygoid extension lies posteriorly
and stays in the pterygomandibular space and packs the
mandibular neurovascular bundle and lingual nerve. The
temporal extension is made up of a superficial and deep
lobe (Fig. 1). The superficial extension lies between the
deep temporal fascia, temporalis muscle and tendon,
whereas the deep part lies behind the lateral orbital wall
and frontal process of the zygoma. The facial vessels mark
the anterior extent of the buccal pad of fat. Also in the same
plane are the buccal branches of the facial nerve along with
the parotid duct which lie on the lateral surface of the
buccal fat pad [2, 3].

As the buccal fat is generally located deep to the skin, it
can be harvested without any obvious changes to the donor
sites such as depression or contour deformities. The buccal
fat is also easily approached, intraorally utilizing a simple

Buccal

Fig. 1 Anatomy of buccal fat pad showing temporal, pterygoid and
buccal extensions

incision on the buccal mucosa and splitting the buccinator
muscle.

Possible functions of the buccal fat pad include pre-
vention of negative pressure while sucking in newborns,
enhancement of intermuscular motion and protection of
neurovascular bundles. Physiologically, it is a specialized
type of fat termed as syssacosis. It is a unique type of fat
similar to periorbital fat which has been found to be
resistant to lipolysis and persists during times of severe
emaciation [3].

Materials and Methods

Free buccal fat pad grafting was carried out in 15 patients
in our institution (Table 1). Ages of patients ranged from
23 to 67 years with an average age of 38. Indications for
use of buccal fat grafts were for correction of contour
irregularities, volume replacement or as a space-occupying
barrier.

Surgical Technique

Harvest of the buccal fat pad can be performed under
general or local anaesthesia. With cheek retractors placed
on the cheek, the area of fat harvest is visualized. Local
anaesthesia with vasoconstrictor is injected into the area of
harvest. The incision is placed below the parotid duct
opening on the cheek mucosa opposite the lower dental
rows with the mouth wide open. The buccinator is then
split open with artery forceps by blunt dissection to expose
the buccal pad of fat. The buccal fat usually extrudes if the
splitting of the buccinator is done in the right direction. The
direction of splitting should be changed and accompanied
by an external cheek compression if it fails to extrude. The
fat is delivered and the amount required resected out. When
harvesting the buccal fat, fat lobules should be handled
gently to prevent tear or rupture, which may accelerate
absorption or lead to loss in elasticity at the recipient site.
When a free graft is required, the fat is resected and the
remainder cauterized and returned into the cheek. The
incision is closed with an absorbable suture.

Results

Case 1

The patient is a 25-year-old woman who developed a for-
eign body granuloma in her nasal tip after nasal tip aug-
mentation via filler injection (Figs. 2, 3). Removal of the

nasal tip foreign body granuloma resulted in a nasal tip
contour depression and potential dead space for
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Table 1 List of patients with contour depressions and thinned skin corrected by buccal fat grafting

Age Sex Condition
(volume)

Purpose of buccal fat graft

Period of
follow-up
in case records

Outcome

25 F Nasal tip foreign body Space-occupying barrier (1 cc) Return to normal skin quality. No 1 year
granuloma (Case 1) recurrence

32 F Right lower lid venous malformation Space-occupying barrier (3 cc) No contour depression 3 years
(Case 2) No ectropion

52 F Left periorbital neurofibroma (Case 3) Correction of depression No contour depression or 10 months

deformity (5 cc) resorption

41 F Thinned columella after silicone Volume reinforcement (1 cc) No recurrence 2.5 year
implant (Case 4)

27 F Thinned dorsum of nose after silicone Volume reinforcement (2 cc) No recurrence 2 years
implant (Case 5)

26 M  Nasal tip plasty with cartilage Camouflage cushion (3 cc) Natural appearance 7 months
work (Case 6)

33 F Thinned nasal mucosa after silicone Space-occupying barrier No recurrence 5 months
implant

23 F Thinned nasal tip after silicone implant Volume reinforcement (3 cc) No recurrence 11 months

25 F Thinned nasal tip after silicone Volume reinforcement (2 cc) No recurrence 1 year
implant (Case 7)

44 M  Asymmetric nasal tip (Case 8) Correction of asymmetry (2 cc) Natural appearance 7 months

50 F Thinned columella after silicone Volume reinforcement No recurrence 2.5 years
implant

67 F Sunken upper lid (Case 9) Volume replacement (4 cc) Mild correction 2 years

48 M  Depression glabellar scar Volume replacement Natural appearance 11 months

35 F Lipoma, forehead Volume replacement (3 cc) Natural appearance 1.5 year

40 F Lipoma, forehead Volume replacement Natural appearance 2 years

haematoma formation (Fig. 4). A 1-cc buccal fat pad graft
was harvested intraorally from her left cheek (Figs. 5, 6),
and the graft was inset into her nasal tip via the same right
nostril marginal incision (Fig. 6). This served to obliterate
the nasal tip dead space, as well as correct the potential
contour deformity that would have resulted. On serial
follow-up 3 months post-operatively, her nasal tip redness
has resolved, with no graft exposure and a return to near-
normal skin quality (Figs. 7, 8). One year after the opera-
tion, the colour turned to normal, but she refused further
photography.

Case 2

The second patient (Figs. 9, 10) is a 32-year-old woman
with a right lower eyelid venous malformation. She
underwent excision of this lesion (Fig. 11), which might
cause right lower lid depression or ectropion. A 3 cc buccal
fat pad graft was harvested and inset to her right lower lid
region (Fig. 12) to fill the space after resection of the
lesion. She was seen 3 years after the procedure with good
contour correction, no ectropion and no significant loss of
graft volume (Figs. 13, 14).
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Case 3

The patient is a 52-year-old woman with periorbital
depression post-resection of neurofibroma (Fig. 15). Five
cc of buccal fat pad was inserted to the area to correct the
contour deformity. At 10-month follow-up, there was a
significant improvement and minimal graft loss (Fig. 16).

Case 4

A 41-year-old woman with thinned columella post-rhino-
plasty with implant (Fig. 17) was grafted with 1 cc of
buccal fat graft as a volume reinforcement graft. Post-op-
erative examination 2.5 years later shows an improvement
in the volume and appearance of the columella (Fig. 18).

Case 5

A 27-year-old woman with thinned nasal dorsum and
extrusion of implant post-dorsal augmentation with solid
silicone implant (Fig. 19) was grafted with 2 cc of buccal
fat graft post-removal of implant. Two years post-buccal
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Fig. 2 Frontal view of nasal tip showing foreign body granuloma
post-filler injection

fat grafting shows an improvement in skin condition and
contour of nasal dorsum (Fig. 20).

Case 6

A 26-year-old male who underwent nasal tip plasty with
cartilage grafting was grafted with 3 cc of buccal fat graft
to camouflage the cartilage grafts at the nasal tip. Follow-
up after 7 months shows minimal loss of graft (Figs. 21,
22, 23, 24, 25).

Case 7

The patient is a 25-year-old female with thinned nasal tip
and contour deformity post-removal of silicone implant
(Fig. 26). Two cc of buccal fat graft was inserted into the
defect at the nasal tip. One year later, there is an
improvement in contour and appearance of the nasal tip
(Fig. 27).

Fig. 3 Right oblique view of nasal tip showing foreign body
granuloma post-filler injection

Fig. 4 Right alar rim incision to remove foreign body granuloma

@ Springer



1366

Aesth Plast Surg (2017) 41:1362-1374

Fig. 5 Buccal fat graft harvested from left cheek

Fig. 6 Buccal fat graft inserted in the potential space post-removal of
silicone granuloma

Case 8

The patient is a 44-year-old male presented with asym-
metric nasal tip (Fig. 28). Two cc of buccal fat graft was
inserted to correct the asymmetry. On follow-up, 7 months
later there is symmetry of the nasal tip with minimal
resorption of the buccal fat graft (Fig. 29).

Case 9

The patient is a 67-year-old female with sunken upper
eyelids post-blepharoplasty which was done elsewhere
(Fig. 30). Four cc of buccal fat was grafted into each
eyelid. On follow-up 2 years later, there is mild correction
of her sunken eyelids (Fig. 31).

Discussion
The use of autologous fat grafts to correct contour defor-

mities and improve skin appearance is not a novel one. One
of the earliest uses of fat in the literature was for correction
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Fig. 7 Frontal view of nasal tip showing improved appearance and
reduced inflammation 3 months post-operatively

of contour deformities [4] as well as for improvement in
scar quality [5]. This early en-bloc transfer of fat had good
immediate effects but fell out of favour due to its poor
long-term results [6]. The interest in fat grafting was
rekindled by the advent of liposuction in the 1980s and
systematization of fat grafting techniques in the 1990s [6].

Although liposuction and lipografting have become a
popular method of transferring autologous fat grafts for
augmentation and contour correction, the technique is not
without its inherent disadvantages. Firstly, special equip-
ment in the form of cannulas, syringes and liposuction
machines is required. Secondly, a distant site from the fat
grafting site may need to be prepared for harvesting the fat
grafts. Thirdly, the procurement of fat grafts depends on
the amount of available fat in the donor area which may be
reduced in thin/athletic individuals. In these thin or athletic
individuals, a good volume of buccal fat can still be found
[7, 8]. Finally, even though the entry site for the liposuction
cannulas is usually placed at hidden sites, they still do
leave scars which may be disturbing to some patients for a
short period of time. We chose to use the buccal fat graft
for the simple reason that the donor area and any trace of
scars are well hidden on the inner aspect of the cheek. The
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Fig. 10 Venous malformation of lower eyelid seen with lower eyelid
retracted

Fig. 8 Right oblique view of nasal tip 3 months post-buccal fat
grafting with improved skin appearance and resolved inflammation

Fig. 11 Intraoperative view of venous malformation resection show-
ing potential space

s

Fig. 9 Frontal view of lower eyelid venous malformation

Practice Advisory on Liposuction even lists fat embolism,
thromboembolism and lidocaine toxicity among its lists of
severe complications from liposuction [9].

Dermo-fat grafts are also good options for augmentation
of volume defects; however, the procurement of these Fig. 12 Intraoperative view post-resection of venous malformation
grafts is labour intensive with the need for a second  and insertion of buccal fat graft
operation site for harvest of graft. Dermo-fat grafts are also
prone to shrinkage after transfer [10].
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Fig. 13 Result 3 years post-resection of venous malformation show-
ing good contour with no graft volume loss

Fig. 14 Results post-buccal fat graft with eyelid retracted

Fig. 15 Periorbital depression post-excision of neurofibroma
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Fig. 16 Seven months post-buccal fat graft insertion shows improved
periorbital contour

Fig. 17 Thinned columella post-solid silicone implant insertion

Buccal fat has been used extensively as a pedicled flap
to treat oro-antral fistulas as well as post-excisional surgi-
cal defects around the oral cavity [11-13]. However, there
is limited literature on the surgical use of free buccal fat
grafts as a reconstructive tool or tool for augmentation
[14, 15].

In the experience of the senior author, JT Kim, clinical
applications of buccal pad of fat are for correction of small
to moderate amounts of soft tissue volume loss. Chakra-
barthi et al. [16] similarly found that a buccal fat flap could
be used to cover small to moderate defects of about 4 cm in
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Fig. 18 Improvement in shape and volume of columella post-buccal
fat graft insertion

Fig. 19 Thinned skin over nasal dorsum post-solid silicone implant
insertion

diameter in their series of 29 cases. Shrivastava et al. [17]
mention that any stretching of the buccal fat graft to cover
defects larger than 4 cm may lead to dehiscence from
impairment in the vascularity of the flap. However, lesions
as large as 6 cm in diameter have been successfully cov-
ered so long as the bed of the defect is well vascularized.

The buccal fat graft can also be used as a camouflage
graft over a nasal implant post-rhinoplasty and as volume

Fig. 20 Improvement in quality of skin and contour post-grafting
with buccal fat graft

replacement in secondary rhinoplasty post-foreign body
removal. The idea of using a fat graft to camouflage over
implants has been used previously in aesthetic breast
augmentation with implants [18, 19]. In breast augmenta-
tion, fat grafting was used to camouflage the breast
implants under thin skin or when the implant was placed in
a subglandular pocket in thin individuals. Similarly, buccal
fat grafts were successfully used as a spacer or barrier in
the thinned skin after silicone implant for augmentation
rhinoplasty as well in our series of cases. The senior author
has also used pedicled buccal fat grafts to prevent against
Frey’s syndrome post-parotidectomy [20].

The results from our group of 15 patients suggest that
the buccal fat graft is an effective option for filling vari-
ous small to moderate contour defects post-resection in
the head and neck area. It was also successfully used to
treat complications from the use of solid silicone implants
for nasal augmentation. We found that the buccal fat graft
not only served as an effective barrier and prevented
extrusion of the implant, but also served as a volumizer to
augment the thinned-out skin from the use of these
implants. In addition, we also found a reduction in
inflammation on the skin, especially where nasal implants
were, and an improvement in the appearance of the skin.
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Fig. 21 Buccal fat graft used as
camouflage graft post-nasal tip
plasty—frontal view

Fig. 22 Buccal fat graft used as
camouflage graft post-nasal tip
plasty—right oblique view

Huang SH et al. found in their animal study that fat
grafting reduced levels of neuronal nitric oxide synthase,
inducible nitric oxide synthase, COX2 as well as inter-
leukin-1 beta and tumour necrosis factor beta on burnt
skin compared to non-grafted rats [21]. This probably
explains the reduction in inflammation post-grafting for
our patient (Case 1). In the case of an exposed implant on
the nasal dorsum, the skin healed well with minimal
scarring and with improved colour and texture of skin
(Case 5). Although we could not quantitatively prove it in
this study, we theorize that it could be due to the stem cell
effect from the buccal fat graft.

@ Springer

Farré-Guasch et al. in their in vitro study showed that stem
cells were found in the stromal vascular fraction around
buccal fat pad fat cells as well as from the dedifferentiated fat
cells (DFAT) obtained from buccal fat pad fat cells them-
selves. They also found these stem cells to be similar to
abdomen-derived fat stem cells [22]. Subsequently, whole
fat grafts have been found to contain twice the quantity of
stem cells compared to lipoaspirated fat [23]. This was fur-
ther explained by the fact that stem cells were mainly located
around the large vessels surrounding the fat cells. Therefore,
a piece-meal transfer of fat like buccal fat could be more
advantageous compared to lipoaspirated fat. Other in vitro
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Fig. 23 Buccal fat graft used as
camouflage graft post-nasal tip
plasty—right lateral view

Fig. 24 Buccal fat graft used as
camouflage graft post-nasal tip
plasty—left oblique view

studies have also demonstrated that buccal fat pad-derived
stem cells expressed CD34 markers which have been shown
to stimulate neovascularization as well as facilitate healing
of scarred and injured tissue [24, 25]. Further comparative
in vitro studies may be needed to compare the yield of stem
cells from both buccal fat pad and lipoaspirated fat.

The senior author did not have any difficulty or com-
plications from the harvest of buccal fat as the amount

harvested was relatively small (~ 1-5 cc). Nonetheless,
disadvantages of use include the possibility of injury to the
parotid duct and buccal branch of the facial nerve. If
bleeding is not secured, it could result in haematoma and
ecchymosis over the cheek [26]. The senior author utilizes
a delicate approach coupled with a detailed knowledge of
the buccal fat pad anatomy for a successful harvest of this
delicate tissue.
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Fig. 25 Buccal fat graft used as
camouflage graft post-nasal tip
plasty—left lateral view

Fig. 28 Asymmetric nasal tip

Fig. 27 Improved contour 3 months later and volume post-buccal fat
graft insertion as camouflage graft

Fig. 29 Improvement in asymmetry with buccal fat graft
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Fig. 31 Minimal improvement in contour post-correction with buccal
fat grafts

Conclusion

The buccal fat pad serves as an excellent option as a graft for
soft tissue replacement in the facial region, especially in
periorbital and nasal areas. The ease of harvest and proximity
to operating area make it a good choice as a source of volume
replacement. Complications can be prevented by accurate
knowledge of the vascular anatomy around the buccal fat pad.
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