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Abstract. This study aimed to investigate the clinical, radiological, and
pathological characteristics of pathologies involving the buccal fat pad (BFP)
and to explore the treatment protocols. The cases of 109 patients with primary
pathologies involving the BFP (pBFP) diagnosed between January 2013 and
September 2021 were assessed. The patients’ clinical presentations and
radiological and histopathological findings were analysed retrospectively, and
their treatment outcomes were evaluated. The 109 pBFP were categorized as
benign tumours (r = 17), malignant tumours (n = 29), vascular malformations
(n = 38), and inflammatory masses (n = 25). Of the 17 benign tumours, seven
were lipomas, five were pleomorphic adenomas, three were solitary fibrous
tumours, and two were other tumours. The 29 malignant tumours included five
adenoid cystic carcinomas, six mucoepidermoid carcinomas, three synovial
sarcomas, and 15 other tumours. Of the 38 vascular malformations, 37 were
venous and one was arteriovenous. Regarding the inflammatory masses, the
lesions appeared after cosmetic facial botulinum toxin injection in 13 cases and
after other cosmetic facial procedures in five. The upper body of the BFP was
the most frequently involved site (79/109), while other frequently involved sites
were the lower body (67/109) and the masseteric (41/109), temporal (32/109), and
pterygopalatine (30/109) extensions.
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The buccal fat pad (BFP) was first de- masseter muscle and buccinator

scribed as the molar gland by the
German anatomist and surgeon Lorenz
Heister in 1727." It was named Bichat’s
fat pad in 1802. During the 1980s and
1990s, the BFP was considered an en-
capsulated pad of interstitial fat tissue
between the anterior part of the
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muscle.” * It is currently considered an
independent functional adipose struc-
tural organ that fills multiple facial
spaces.””* Although it is mainly com-
posed of adipose tissue, the BFP has an
intrinsic enveloping capsule with liga-
ments and vascular supply to form an

independent organ.”” The BFP per-
forms important functions such as ser-
ving as a gliding cushion during
mastication and contractions of the
mimetic muscles.” It also has a

" Yu-Bing Li and Hua-Sen Ma are co-
first authors.
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prominent influence on facial aesthetics
and plastic surgery.® The BFP flap is
also used for the surgical repair of oral
defects.” ?

Current  understanding of the
anatomy of the BFP is mainly based on
the contributions of Kahn et al."” in
2000 and Zhang et al.” in 2002. Zhang
et al. divided the BFP into anterior,
intermediate, and posterior lobes, in
which the posterior lobe was subse-
quently described as a body with four
processes, namely the buccal process,
pterygopalatine  process, pterygoid
process, and temporal process. On the
other hand, the definition of Kahn et al.
corresponded to the posterior lobe in
the definition of Zhang et al., in which
the BFP was divided into upper and
lower bodies separated by the Stensen
duct and six extensions, namely the
masseteric, pterygopalatine, lower or-
bital fissure, pterygomandibular, su-
perficial temporal, and deep temporal
extensions. The ‘lower body’ of the
BFP below the Stensen duct described
by Kahn et al. corresponds to the
‘buccal process’,” while the masseteric
extension could also be considered as a
part of the buccal process. In later re-
views, the BFP has frequently been
described as consisting of a main body
and buccal, pterygoid, pterygopalatine,
and temporal extensions,'"'*'* which
are basically in accordance with the
description of Zhang et al. of the pos-
terior lobe of the BFP.

Despite the extensive literature char-
acterizing the BFP and its anatomy, the
pathologies involving the BFP (pBFP)
have not been fully described. Lipomas,
liposarcomas, hemangiomas, and vas-
cular malformations are the most fre-
quent neoplasm pathologies according
to the literature."” ' Lipogranulomas of
the BFP have been reported, which have
usually appeared after facial cosmetic
injections.”**’ Traumatic BFP hernia-
tions are also common in chil-
dren.”* *° Computed tomography (CT)
or magnetic resonance imaging (MRI)
will provide an accurate locational di-
agnosis of pBFP. Therefore, the aim of
this study was to clarify the disease
spectrum and clinical characteristics
of pBFP.

Materials and methods
Clinical information

This study included 109 patients (73
female, 36 male) who presented to
Peking University School and Hospital
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of Stomatology with pBFP between
January 2013 and September 2021. The
patients’ medical history, chief com-
plaints, clinical presentation, treat-
ments, histopathology findings, and
follow-up were analysed. The histo-
pathological results were reassessed
according to the World Health
Organization classification of bone and
soft tissue tumours (WHO
Classification of Tumours, fifth
edition).”’

Radiological examinations and
interpretation

Plain and intravenous contrast-en-
hanced CT scans (GE Optima
CT520Pro; GE HealthCare, Chicago,
IL, USA) of the oral and maxillofacial
region were performed for the 109 pa-
tients, with the following spiral CT
scanning parameters: voltage
120-140 kV, current 200-380 mA,
scanning and reconstruction thickness
1.25 mm, pitch 1.625:1. The contrast
medium (iopamidol: 370 mg 1/100 ml,
1.5-2 ml/kg) was injected at a rate of
2.0 ml/s via the ulnar vein. All images
were reconstructed with standard and
bone algorithms and archived in the
picture archiving and communication
system (PACS).

Two oral and maxillofacial radi-
ologists with more than 10 years of
clinical experience, who were blinded to
the clinical information, interpreted all
of the images in consensus on high-re-
solution screens. Linear measurements
of the maximum anterior—posterior,
superior—inferior, and medial-lateral
diameters of the pBFP were obtained,
and CT attenuations of regions of in-
terest (ROI) inside the lesions were
measured, with the ROI drawn as large
as possible in the solid part of the
neoplasms. Imaging findings included
vascular enhancement, phleboliths, Ili-
quefactive necrosis, degenerative cyst,
and involvement of the surrounding
bone structures, such as the poster-
olateral wall of the maxillary sinus,
orbit, sphenoid bone, and mandibular
ramus. The BFP structure was classi-
fied into upper body, lower body
(buccal process), masseteric extension,
pterygopalatine extension, pter-
ygomandibular extension, lower orbital
fissure extension, and temporal exten-
sion for analysis (Fig. 1; Supplementary
Material Figs. S1-S7, Supplementary
Material Table S1). The lesions were
also  categorized as  small-sized
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(2.0 cm), medium-sized (2.0-4.0 cm),
or large-sized (> 4.0 cm) for analysis.

Results

Of the 109 pBFP, 17 were benign tu-
mours, 29 were malignant tumours, 38
were vascular malformations, and 25
were inflammatory masses. The patho-
logical classifications of the benign and
malignant tumours are listed in
Table 1. Clinical details of the pBFP
are given in Supplementary Material
Table S2. The upper body was most
frequently involved (79/109), while the
lower body (67/109) and the masseteric
(41/109), temporal (32/109), and pter-
ygopalatine (30/109) extensions were
also frequently involved.

Benign tumours

Benign tumours were observed in 17
patients (12 female, five male) aged
between 7 and 69 years (mean age 42.4
years). They were all unilateral (10 left,
7 right). The symptoms included a
painless mass in the buccal (12/17) or
temporal (4/17) region; the mass was an
incidental finding on imaging in one
asymptomatic case. The pathological
diagnoses included lipoma (n=7),
pleomorphic adenoma (n=15), solitary
fibrous tumour (n=3), schwannoma
(n=1), and nodular fasciitis (n=1).

The benign tumours were small-sized
(1/17) or medium-sized (8/17) lesions
involving only one part, or large-sized
lesions (8/17) involving one to six parts.
The primary original site was the upper
or lower body in 15 cases, the masse-
teric extension in one case, and the
temporal extension in one case. In 10
cases, the tumours were round or oval
and localized in the primary original
sites (Fig. 2). The large-sized tumours
originating from the upper and lower
bodies of the BFP could also irregularly
spread to the adjacent extensions. The
lipomas, solitary fibrous tumours, and
schwannoma showed growth potential
involving multiple parts of the
BFP (Fig. 3).

The tumours were well-demarcated,
and their shape was regularly round
and oval or showed irregular protru-
sions. CT values on the plain and en-
hanced CT scans showed specificity for
the diagnosis of lipomas and solitary
fibrous tumours. The lipomas showed
specific fat tissue attenuation (—118 HU
to —92 HU) with little enhancement
(-110 HU to —79 HU), while the
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Fig. 1. Schematic lateral view of the buccal fat pad. The lower body, also known as the
buccal process, is located below the Stensen duct, anterior to the masseter and beneath the
buccal mucosa. The lower body extends backwards to form the masseteric extension
superficial to the masseter. The upper body is located superior to the Stensen duct,
posterior to the maxillary sinus wall. The upper body extends upwards, superficial and
deep to the temporalis, to form the temporal extension.

enhancement (194-347 HU) (Fig. 3).
The pleomorphic adenomas showed
soft tissue attenuation (30-56 HU) and

solitary  fibrous tumours showed
homogeneous soft tissue attenuation
(4049 HU) and remarkable

Table 1. Tumours of the buccal fat pad and pathological classifications.

slight enhancement (70-94 HU)
(Fig. 2), while the schwannoma showed
heterogeneous soft tissue attenuation
(34 HU) with degenerative cysts and
slight progressive enhancement (arterial
phase, 68 HU; intravenous phase, 80
HU). Solitary fibrous tumours showed
thinning and depressed curved de-
formation of the posterior maxillary
sinus wall, depressed deformation of
the coronoid process of the mandible
(Fig. 3), or widening of the inferior
orbital fissure and optic canal (2/17).
The schwannoma showed intraosseous
growth potential with involvement of
the sphenoid bone or posterior wall of
the maxillary sinus.

Radical surgical excision was per-
formed in 15 cases (one small tumour,
seven medium-sized tumours, and
seven large tumours). Biopsy was per-
formed in one patient. Intraoral inci-
sions were used when the lesion was
localized in the upper or lower body (9/
17). A temporal pre-auricular incision
was used when the lesion primarily in-
volved the temporal extension (1/17). A
Weber—Fergusson incision (2/17) or
mandibular osteotomy via lower-lip
and submandibular incisions (3/17) was
used when the tumour had become ex-
tremely large or involved multiple BFP
compartments in the infratemporal
fossa.

Recurrence was observed in a large
solitary fibrous tumour at 30 months of
follow-up. No recurrence occurred in
the other patients over a follow-up

Origin tissue Classifications

Pathological diagnoses (1)

Connective
tissue

Adipocytic tumours

Tumours of vascular
origin

Fibroblastic and
myofibroblastic tumours

Chondro-osseous tumour
Haematopoietic tumour

Salivary tissue Epithelial tumours

Tumours of striated
muscle

Peripheral nerve sheath
tumours

Tumours of uncertain
differentiation

Other tissue

Lipoma (7)
Epithelioid angiosarcoma (1)

Epithelioid hemangioendothelioma (1)
Solitary fibrous tumour (3)

Nodular fasciitis (1)
Extraskeletal osteosarcoma (1)
Lymphoma (1)

Pleomorphic adenoma (5)
Adenoid cystic carcinoma (5)
Mucoepidermoid carcinoma (6)
Myoepithelial carcinoma (1)
Ductal carcinoma (1)

Acinic cell carcinoma (1)
Polymorphous adenocarcinoma (1)
Rhabdomyosarcomas (2)

Schwannoma (1)
Synovial sarcoma (3)

Undetermined sarcoma (5)
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Fig. 2. Pleomorphic adenomas (white arrows) in the lower body (A) and masseteric ex-
tension (B) of the BFP. The latter (B) is easily confused with those from the accessory
parotid gland. The normal lower body (A, arrow head) and masseteric extension (B,
arrow head) are marked on the contralateral normal side.

period ranging from 2 to 36 months
(mean 11.5 months).

Malignant tumours

Twenty-nine patients (14 female, 15
male) aged between 4 and 71 years
(mean age 43.4 years) were diagnosed
with malignant tumours. In all 29 cases,
the tumours were unilateral (14 left, 15
right). Five were adenoid cystic carci-
nomas, six were mucoepidermoid car-
cinomas, three were synovial sarcomas,
and 15 were other tumours (Table 1).
The symptoms included facial swelling
(14/29), mouth-opening limitations (11/
29), pain (15/29), and other discomfort
(3/29). The maximum tumour diameter
ranged from 2.1cm to 9.9cm (mean
4.7 cm). The tumours most frequently

originated from the upper or lower
body of the BFP (23/29) (Fig. 4).

The borders of the lesions were ill-
defined in 20 cases and well-defined in
nine cases. Regarding the CT values,
the tumours showed moderate or
marked enhancement (Fig. 4). Calcifi-
cation was observed in two of the three
cases of synovial sarcoma, one case of
rhabdomyosarcoma, and one case of
ductal carcinoma. Compressive
changes of the adjacent bones included
thinning or curved depression of the
posterior maxillary wall (19/29), the
ramus (2/29), the zygomatic arch (2/29),
and the greater wing of the sphenoid (2/
29). Other changes included destruction
of the posterior wall of the sinus (6/29),
erosion of the ramus (4/29), and

Fig. 3. Enhanced CT images showing a solitary fibrous tumour of the BFP extending
from the lower body (A) and upper body (white arrow, B) to the pterygomandibular
extension (black arrow, B) and deep temporal extension (white arrow, C). Three-di-
mensional imaging showing the tumour extending from the buccal process to the temporal
region (D).
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destruction of the pterygoid process of
the sphenoid (7/29).

An incisional biopsy was performed
in 10 patients before surgery. Surgical
excision was performed by intraoral in-
cision (3/29), Weber—Fergusson incision
(5/29), or mandibular osteotomy with
lower-lip and submandibular incision
(13/29). Maxillectomy was performed in
six patients. Neck dissection was per-
formed in eight patients: two with mu-
coepidermoid carcinoma, two with
adenoid cystic carcinoma, one with
acinic cell carcinoma, one with synovial
sarcoma, one with polymorphous ade-
nocarcinoma, and one with un-
determined sarcoma. Postoperative
radiotherapy was performed in 13 pa-
tients: five with adenoid cystic carci-
noma, three with synovial sarcoma, four
with mucoepidermoid carcinoma, and
one with polymorphous adenocarci-
noma. One patient with myoepithelial
carcinoma (intraoral incision) showed
recurrent tumour at 28 months. No re-
currence was noted in the other patients
over a follow-up period ranging from 1
to 5 years (mean 2.3 years).

Vascular malformations

Vascular malformations were diag-
nosed in 38 patients (22 female, 16
male) aged between 6 and 73 years
(mean age 42.3 years). There were 37
cases of venous malformation and one
case of arteriovenous malformation.
All were unilateral (15 left, 23 right).
The symptoms included buccal (30/38)
or temporal (2/38) masses, and occa-
sional spontaneous pain (7/38); the
mass was an incidental finding on
imaging in four asymptomatic cases.
The postural test was positive in five
patients.

The vascular malformations were
small-sized in six cases, medium-sized
in 25 cases, and large-sized in seven
cases. The maximum diameter ranged
from 1.4cm to 5.3cm (mean 3.1cm).
Most of the vascular malformations
showed soft tissue attenuation with
well-defined (31/38) or ill-defined (7/38)
borders; three of the seven ill-defined
cases presented a grid shape and
structure. Phleboliths (15/38) and vas-
cular enhancement (22/38) were ob-
served (Fig. 5). The plain CT values
ranged from 23 HU to 62 HU (mean
46.7 HU), and enhanced CT values
from 40 HU to 163 HU (mean
63.9 HU).

Puncture examinations were per-
formed to obtain venous blood in two
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Fig. 4. Mucoepidermoid carcinoma affecting the lower body (A) and upper body (B-D)

of the BFP.

cases. Twelve of the 38 patients under-
went excision via intraoral (n=9) or
facial (n=3) incision. Sclerotherapy
with bleomycin injection (18/38), scler-
otherapy with subsequent surgical re-
section (1/38), or follow-up observation
(7/38) was performed in clinically di-
agnosed cases. No postoperative re-
currence was observed over 1-4 years
of follow-up.

Inflammatory lesions

Inflammatory lesions were diagnosed in
25 female patients aged 22-48 years
(mean age 36.8 years). Nine bilateral
and 16 unilateral cases were included.
Clinical presentations included re-
current buccal swelling (24/25) and
spontaneous facial pain (10/25). A
medical history of a cosmetic procedure

DA

Fig. 5. Venous malformations in four patients, involving the upper body (A), masseteric
extension (B), superficial temporal extension (C), and lower body (D) of the BFP. Vessel
enhancement (white arrows, B-C) in the enhancement phase and phleboliths (white

arrow, D) are indicative for diagnosis.

was observed in 18 patients, including
facial autologous fat injections in four,
facial botulinum toxin injection in 13,
and liposuction in one. An odontogenic
or glandular infection was confirmed in
four patients. The etiological cause
could not be specifically confirmed in
three patients.

Eight of the lesions were small-sized,
23 were medium-sized, and three were
large-sized. The maximum diameter
ranged from 1.1cm to 4.9cm (mean
2.72cm). The inflammatory lesions
tended to show diffuse involvement of
multiple parts, with primary involve-
ment of the upper body (19/34), lower
body (17/34), masseteric extension (4/
34), and lower orbital fissure extension
(1/34). Secondary involvement affected
the upper body (9/34), lower body (10/
34), masseteric extension (18/34), pter-
ygopalatine extension (6/34), and lower
orbital fissure (1/34). Most of the in-
flammatory lesions tended to show ir-
regular shapes with ill-defined borders
and a grid texture and enhancement
(Fig. 6). Destruction of the adjacent
bone was observed in only one patient.

Surgical resections were performed in
13 patients. An intraoral approach via
the buccal mucosa was used in 11 pa-
tients, when the body of the BFP was
mainly affected. A mandibular os-
teotomy via a submandibular incision
was used in one patient in whom ex-
tensive parts of the BFP had been af-
fected. A pre-auricular incision was
used in one case involving the masse-
teric extension. None of the patients
showed postoperative recurrence over
2-6 years of follow-up.

Discussion

The aim of this study was to analyse the
pathologies affecting the BFP and to
investigate the possible clinical diag-
nostic clues. The BFP covers a wide
anatomical range involving the buccal
space, masticatory space, infratemporal
fossa, and temporal space. According to
the results of the present study, some
tumours that were previously assumed
to have originated from the facial spaces
might have arisen from the BFP.

The disease spectrum included a wide
range of histological origins. Salivary
tumours (20/109), lipomas (7/109),
vascular malformations (38/109), and
inflammatory lesions (25/109) con-
stituted a large proportion of the pBFP
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Fig. 6. Lipogranuloma in a unilateral case (A) and a bilateral case (B). The involved
buccal process (A) and multiple parts of the BFP (B) were swollen with a heterogeneously

enhanced grid texture.

(Table 1). Most vascular malforma-
tions were venous malformations. All
of the inflammatory lesions occurred in
women over 22 years of age, with 72%
of cases (18/25) being in women who
had undergone facial cosmetic proce-
dures. It has been reported previously
that lipomatous granulation could ac-
count for some inflammatory circum-
stances.”” The cause of the
inflammatory lesions could not be spe-
cifically confirmed in three cases. In-
flammatory lesions affecting the BFP
should be examined carefully to exclude
potential causes such as odontogenic or
idiopathic infection and immune dis-
eases.

The benign tumours frequently pre-
sented as painless cheek masses without
remarkable  functional  impairment.
Mouth-opening difficulty and recurrent
facial swelling might indicate a malig-
nancy. Venous malformations showed
similar clinical presentations to benign
tumours. Puncture examination helped to
confirm the diagnosis of vascular mal-
formation. The patients with in-
flammatory lesions showed recurrent
buccal swelling and spontaneous uni-
lateral or bilateral facial pain. Some of
the inflammatory cases were associated
with prior facial cosmetic procedures. In
cases of vascular malformations and in-
flammatory lesions, a surgical interven-
tion could possibly be avoided without
the need for biopsy.

Considering the high proportion of
malignant tumours affecting the BFP
(29 of 46 tumours; 63.0%), imaging
evaluations are very important for
clinical diagnosis. Cross-sectional CT
and MRI scans can facilitate accurate
location diagnosis of pBFP.'**® The
CT imaging features of pBFP can help
reinforce some opinions and clarify
some of the confusion associated with

the BFP anatomy. The upper body and
lower body (buccal process) constitute
nearly 50% of the volume of the BFP'*
and are most frequently involved in
BFP pathologies. On the other hand,
the pterygoid, pterygopalatine, tem-
poral, masseteric, and lower orbital
fissure extensions are more prone to
show secondary involvement.

Benign tumours appeared as well-
demarcated round or lobulated soft
tissue masses. Benign tumours might
give rise to compressive thinning or
curved deformation of the adjacent fa-
cial bone structures such as the pos-
terior maxillary sinus wall.
Malignancies presented as poorly de-
marcated (26/29) or well-demarcated
(3/29) lesions. Malignancies caused
compressive and destructive bony
changes. These findings indicate that
some malignancies may present as
clinically benign tumours. Venous
malformations also presented with
well- or ill-defined borders. The phle-
boliths were highly indicative of venous
malformations. Inflammatory lesions
usually presented as diffuse involve-
ment of multiple sites with grid-like
shapes and ill-defined borders. Similar
CT presentations on both sides in cases
with a history of facial cosmetic pro-
cedures might also indicate a diagnosis
of inflammatory lesions.

Enhancement features on CT may be
helpful for the diagnosis of some tu-
mours. The mucoepidermoid carci-
nomas showed significantly greater
enhancement (89-187 HU, mean 148
HU) than the other malignant tumours.
CT values of approximately — 100 HU
on plain CT and enhanced CT are
specific for lipoma. Solitary fibrous tu-
mours showed very specific CT values
in the enhancement phase (approxi-
mately 200-300 HU), which were
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almost identical to those of artery
vessel enhancement.”””” Vessel en-
hancement was indicative of venous
malformation. Although CT imaging
helps in the differential diagnosis of
tumours and non-tumour pathologies,
it is not fully able to identify malig-
nancies accurately, because some ma-
lignancies present with benign clinical
manifestations. Preoperative biopsy
could be suggested for large-sized le-
sions or suspected malignant tumours.
Surgical excision is the primary
treatment choice for neoplasms invol-
ving the BFP. The surgical approach
depends on the location, size, and
nature of the neoplasm. Imaging ex-
aminations can greatly facilitate clinical
evaluation of the nature of the lesion as
well as treatment planning.
Sclerotherapy can also be used for the
treatment of venous malformations.
While an intraoral approach can be
used to excise small- or medium-sized
‘clinically benign’ lesions, large-sized
benign tumours and clinically malig-
nant tumours can be removed using
Weber-Fergusson or submandibular
incisions. A partial maxillectomy or
mandibulectomy may be required for
complete exposure, depending on the
size and location of the tumour. The
surgical defects were repaired with
anterolateral thigh, forearm, and iliac
flaps in this series of patients.
Postoperative radiotherapy and che-
motherapy can be considered, de-
pending on the results of the
pathological evaluation.
Lipogranulomas are a rare compli-
cation of facial cosmetic procedures
that have recently been recognized by
oral and maxillofacial clin-
icians.”** These lesions could be for-
eign-body reactions to exogenous lipid/
oil-like substances such as paraffin or
silicone, or granulomatous reactions
caused by endogenous degeneration of
lipids secondary to infection, trauma,
extremes of temperature, or allergy.”
In this study, various facial cosmetic
procedures were shown to be associated
with the BFP inflammatory lesions,
including facial autologous fat injec-
tion, botulinum toxin injection, and li-
posuction. Lipogranulomas can be
correctly diagnosed by a combination
of imaging analysis with clinical ex-
aminations and medical history. Al-
though lipogranulomas may show
diffuse involvement in the BFP, the
masses tend to be localized and can be



1034 Liet al.

surgically removed via intraoral exci-
sion. Non-symptomatic lipo-
granulomas of the BFP can also be

managed conservatively with close
follow-up observation.

Ethics approval and consent to
participate

This study was approved by the Ethics
Review  Committee  of  Peking

University School and Hospital of
Stomatology (PKUSSIRB-202162019).

Competing interests

None.

Patient consent

Not required.

Funding

Program for New Clinical Techniques
and Therapies of Peking University
School and Hospital of Stomatology
(PKUSSNCT-21A02). National Clinical
Key Discipline Construction Project
(PKUSSNKP-202111).

Appendix A. Supporting
information

Supplementary data associated with
this article can be found in the online
version at doi:10.1016/j.ijom.2023.

03.008.

References

1. Marzano UG. Lorenz Heister’s “molar
gland”. Plast Reconstr Surg 2005,
115:1389-93.

2. Tostevin PM, Ellis H. The buccal pad of
fat: a review. Clin Anat 1995:8:403-6.

3. Stuzin JM, Wagstrom L, Kawamoto HK,
Baker TJ, Wolfe SA. The anatomy and
clinical applications of the buccal fat pad.
J Plast Reconstr Aesthet Surg 1990;
85:29-37.

4. Racz L, Maros TN, Seres-Sturm L.
Structural characteristics and functional
significance of the buccal fat pad (corpus
adiposum buccae). Morphol Embryol
((Bucur)) 1989:35:73-7.

5. Zhang HM, Yan YP, Qi KM, Wang JQ,
Liu ZF. Anatomical structure of the

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

buccal fat pad and its clinical adaptations.
Plast Reconstr Surg 2002;109:2509-18.

. Jackson IT. Anatomy of the buccal fat

pad and its clinical significance. Plast
Reconstr Surg 1999;103:2059-60.

. Yousuf S, Tubbs RS, Wartmann CT,

Kapos T, Cohen-Gadol AA, Loukas M.
A review of the gross anatomy, functions,
pathology, and clinical uses of the buccal
fat pad. Surg Radiol Anat 2010;32:427-36.

. Matarasso A. Pseudoherniation of the

buccal fat pad: a new clinical syndrome.
Plast Reconstr Surg 2003;112:1716-8.

. Sagayaraj A, Jyothi ND, Mohiyuddin

SMA, Deo RP, Padiyar BV. Role of
buccal pad of fat in reconstruction of the

buccal mucosa defects. Indian J
Otolaryngol Head Neck Surg 2017,
69:20-3.

Baumann A, Ewers R. Application of the
buccal fat pad in oral reconstruction. J
Oral Maxillofac Surg 2000;58:389-92.
Singh J, Prasad K, Lalitha RM,
Ranganath K. Buccal pad of fat and its
applications in oral and maxillofacial
surgery: a review of published literature
(February) 2004 to (July) 2009. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod
2010;110:698-705.

Chouikh F, Dierks EJ. The buccal fat pad
flap. Oral Maxillofac Surg Clin North Am
2021:33:177-84.

Kahn JL, Wolfram-Gabel R, Bourjat P.
Anatomy and imaging of the deep fat of
the face. Clin Anat 2000;13:373-82.
Loukas M, Kapos T, Louis RG,
Wartman C, Jones A, Hallner B. Gross
anatomical, CT and MRI analyses of the
buccal fat pad with special emphasis on
volumetric variations. Surg Radiol Anat
2006;28:254-60.

Berenguer B, Lorca-Garcia C, Lancharro
A, DeTomas E. Pediatric tumors of the
buccal fat pad: lipoma and hemangioma.
Acta Chir Belg 2020;120:341-3.

Kakudo N, Kusumoto K, Takemoto T,
Tanaka Y, Kurokawa I, Ogawa Y.
Dumbbell-formed lipomas under the zy-
gomatic arch. J Plast Reconstr Aesthet
Surg 2008;61:107-10.

de Wijn RS, van der Heijden EP, Kon M.
On lipoma of the buccal fat pad: report of
two cases and review of the literature. J

Plast  Reconstr  Aesthet Surg 2009;
62:28-35.
Trento GdS, Stringhini DJ, Barbosa

Rebellato NL, Scariot R. Extra-oral ex-
cision of a buccal fat pad lipoma. J
Craniofac Surg 2017;28:€226-7.

Senyuva C, Yucel A, Okur I, Dervisoglu
S. A well-differentiated giant liposarcoma

originating from the buccal fat pad. Ann
Plast Surg 1996;37:439-43.

20. Hassani A, Saadat S, Moshiri R,
Shahmirzadi S. Hemangioma of the
buccal fat pad. Contemp Clin Dent 2014;
5:243-6.

21. Kumar M, Kudva A, Vineetha R,
Solomon M. Unilateral buccal space
masses: a case series. Med Pharm Rep
2020;93:310-3.

22. Zhang F, Chen Y. Lipogranuloma after
facial cosmetic procedures. Oral Surg
Oral Med Oral Pathol Oral Radiol 2017,
123:¢123-32.

23. Park HE, Kim HT, Lee CH, Bae JH.
Delayed lipogranuloma of the cheek fol-
lowing autologous fat injection: report of
2 cases. Int J Clin Exp Pathol 2014;
7:6391-4.

24. Gadhia K, Rehman K, Williams RW,
Sharp I. Traumatic pseudolipoma: her-
niation of buccal fat pad, a report of two
cases. Int J Oral Maxillofac Surg 2009;
38:694-6.

25. Iehara T, Tomoyasu C, Nakajima H,
Osamura T, Hosoi H. Traumatic hernia-
tion of the buccal fat pad. Pediatr Int
2016;58:613-5.

26. Campos MS, Fontes A, Pinto DS, Kaba
SCP, Shinohara EH. Pseudolipoma in an
18-month-old Caucasian girl: no trauma
reported. Eur J Pediatr 2008;167:1471-3.

27. Lokuhetty D, White VA, Cree IA. Soft
tissue and bone tumours. WHO classifi-
cation of tumours, fifth edition, volume 3.
Lyon: IARC 2020:2-3.

28. Kurabayashi T, Ida M, Tetsumura A,
Ohbayashi N, Yasumoto M, Sasaki T.
MR imaging of benign and malignant
lesions in the buccal space.
Dentomaxillofac Radiol 2002;31:344-9.

29. Hasan Z, Tan D, Buchanan M, Palme C,
Riffat F. Buccal space tumours. Auris
Nasus Larynx 2019;46:160-6.

30. Schirmang TC, Davis LM, Nigri PT,
Dupuy DE. Solitary fibrous tumor of the
buccal space: treatment with percuta-
neous cryoablation. AJNR Am J
Neuroradiol 2007;28:1728-30.

Correspondence to: Department of Oral
and Maxillofacial Radiology

Peking University School and Hospital of
Stomatology

22 Zhongguancun South Avenue

Haidian District

Beijing 100081

PR China.

Tel:+86 10 82195324.

E-mail: sunzhipeng@bjmu.edu.cn



	Clinical features of tumours and tumour-like pathologies involving the buccal fat pad
	Materials and methods
	Clinical information
	Radiological examinations and interpretation

	Results
	Benign tumours
	Malignant tumours
	Vascular malformations
	Inflammatory lesions

	Discussion
	Ethics approval and consent to participate
	Competing interests
	Patient consent
	Funding
	Appendix A. Supporting information
	References




