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Abstract

The knowledge of facial anatomy and its correlation with ultrasonography has been gaining ground in the clinical
practice of several professionals. Therefore, the knowledge of facial anatomical structures through dynamic
ultrasonography images must be understood as a critical element for the clinical practice of guided esthetic facial
procedures. In this pictorial essay focuses on discussing unprecedented anatomical details Temporal Extension of Bichat
Fat correlating the anatomy with routine ultrasonography images. Knowledge of the US features of the temporal and
buccal extensions of Bichat's fat will help narrow the differential diagnosis and guide clinical decision-making through
spatial resolution and the ability to assess these structures using muscle contraction dynamically.
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Resumo

O conhecimento da anatomia facial e sua correlagdo com a ultrassonografia vem ganhando espago na pratica clinica de
diversos profissionais. Portanto, o conhecimento das estruturas anatbmicas faciais por meio de imagens
ultrassonograficas dindmicas deve ser entendido como elemento critico para a pratica clinica dos procedimentos
estéticos faciais guiados. Neste ensaio pictdrico foca-se na discussdo de detalhes anatémicos inéditos da Extenséao
Temporal da Gordura de Bichat correlacionando a anatomia com imagens ultrassonogréficas de rotina. O conhecimento
das caracteristicas ultrassonograficas das extensdes temporais e bucais da gordura de Bichat ajudarad a estreitar o
diagnéstico diferencial e orientar a tomada de decisdo clinica por meio da resolucgéo espacial e da capacidade de avaliar
essas estruturas usando a contragdo muscular dinamicamente.

Palavras-chave: Anatomia facial; Gordura de Bichat; Ultrassonografia; Ultrassonografia facial; Ultrassonografia
dermatologica.

Resumen

El conocimiento de la anatomia facial y su correlacién con la ultrasonografia ha ido ganando terreno en la practica
clinica de varios profesionales. Por lo tanto, el conocimiento de las estructuras anatémicas faciales a través de iméagenes
ultrasonograficas dindmicas debe entenderse como un elemento critico para la practica clinica de procedimientos
estéticos faciales guiados. En este ensayo pictdrico se enfoca en discutir detalles anatomicos sin precedentes. Extension
Temporal de Bichat Fat correlacionando la anatomia con imagenes de ultrasonografia de rutina. El conocimiento de las
caracteristicas ecogréaficas de las extensiones temporales y bucales de la grasa de Bichat ayudara a reducir el diagndstico
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diferencial y guiara la toma de decisiones clinicas a través de la resolucion espacial y la capacidad de evaluar estas
estructuras mediante la contraccién muscular de forma dinamica.

Palabras clave: Anatomia facial; Grasa de Bichat; Ultrasonografia; Ultrasonografia facial; Ultrasonografia
dermatoldgica.

1. Introduction

Detailed knowledge of facial anatomy and its correlation with the image examinations is crucial for use in various
clinical scenarios such as pathology recognition, preoperative evaluation, and even for the safe identification of anatomical
structures in ultrasonography-guided (USG)-guided esthetic procedures (Guryanov & Guryanov, 2015; Almuhanna et al., 2021;
Hernandez et al., 2021).

Bichat fat ultrasonography (BFUSG) is an excellent tool for anatomical recognition. However, in the literature, we
found a correlation with other imaging methods, such as computer tomography (CT) and magnetic resonance imaging (MRI)
(Guryanov & Guryanov, 2015; Tart et al., 1995). The anatomy of the buccal fat pad was firstly described in 1802 (Bichat, 1802).
In addition to USG recognition of the BF itself, other structures can be visualized in the image to fully understand the anatomical
relationships, including the buccinator muscle, the masseter muscle, facial vein, parotid duct topography, and parotid masseteric
fascia (Hernandez et al., 2021).

The oral space is an anatomical region with structures that play a relevant role in stability, masticatory function, and
neurovascular protection (Yousuf et al., 2010; Singh et al., 2010). The added value of the use of ultrasonography is to provide a
dynamic complementary tool to help in the clinical approach and also for facial aesthetic pre- and post-procedures, such as the
removal of Bichat fat for aesthetic purposes, which aims to reach the zygomatic prominences, providing the formation of the
inverted triangle of beauty (Moura et al., 2018).

The main objective of this pictorial essay is to review and discuss the anatomical details of Bichat fat (BF) by correlating
the anatomy with typical ultrasonography images and presenting a recognition methodology based on anatomical references of

neighboring structures.

2. Methodology

Dermatological and facial ultrasonography have better image resolution in devices with high-frequency (or more than
15 Mhz) transducers (Almuhanna et al., 2021). It is possible to acquire images also with low-frequency transducers due to the
depth of the BF on the face. This study used a high-frequency transducer, i.e., between 15Mhz and 18Mhz (Mindray Mx7 and
Sansung HM70).

For ultrasonography examination of BF, the preferred position is the patient supine on the examination table, with the
head in a neutral position. EBBF has fat echogenicity (hypoechoic), and by its shape, it can be distinguished from other adjacent

fat tissues (Figure 1).
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Figure 1. Ultrasonography image of the anatomical relationships of the BF: facial vein, masseter muscle (MM), buccinator
muscle, and parotid-masseteric fascia. Section performed in the pre-masseteric region of the face on the right with a portable US
(Mindray, Model Mx7, high-frequency linear transducer (23 Mhz).

Source: Authors (2022).

3. Results and Discussion

BF comprises encapsulated and lobulated fat tissue with approximately 9.6 mL (ranging from 8.33 to 11.9 mL)
(Tostevin & Ellis, 1995; Stuzin et al., 1990). It has a central body and four extensions: buccal, pterygoid, pterygopalatine, and
temporal (Loukas et al., 2006). It is vascularized mainly by branches of the maxillary artery and the transverse facial artery.
Venous drainage is performed mainly through the facial vein (Bichat, 1802). The anatomical relationships of the buccal extension
of Bichat's fat show that it is superficially inside the cheek in the chewing space, and the temporal extension runs under the
zygomatic arch towards the temporal fossa (Figure 2) (Tostevin & Ellis, 1995; Loukas et al., 2006), with the BF located anteriorly
to the masseter muscle (Figure 3).

Figure 2. Schematic drawing in the sagittal section shows Bichat's fat's buccal and temporal extensions.

BF temporal extension

Parotid duct
BF mouth extension

Parotid gland

Source: Kindly provided by Editora Napoledo, Quintessence, 2021. Adapted from the book “Complications and ultrasonography in facial
aesthetics and cosmiatry”.


http://dx.doi.org/10.33448/rsd-v11i11.33586

Research, Society and Development, v. 11, n. 11, e342111133586, 2022
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v11i11.33586

Figure 3. Schematic drawing in the axial section showing Bichat's fat, facial vein, masseter muscle, buccinator muscle, and

risorius muscle.

Facial vein
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Buccinator muscle
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Source: Kindly provided by Editora Napoledo, Quintessence, 2021. Adapted from the book “Complications and ultrasonography in facial
aesthetics and cosmiatry”.

The maneuver of filling the mouth with air can facilitate the identification of BF. The primary anatomical references
proposed for the location of the BFBE are the masseter muscle, the buccinator muscle, the parotideomasseteric fascia, and the
facial vein (Table 2, Figure 3).

Table 1. Anatomical relationships of the buccal portion of the BF.

Anatomical reference Relative position of the buccal portion of the BF
Masseter muscle Anterior

Buccinator muscle Floor or Lateral

Vein and arteries Posterior

Parotid duct and parotid-masseteric fascia Medial

Source: Authors (2022).

3.1 Oral Extension of Bichat fat (OEBF) and Its Anatomical Relationships

As mentioned before, the BF is located anteriorly to the masseter muscle (Figure 2), and the masseter is one of the
primary anatomical references to locate the BF in the ultrasonography image. These structures and other anatomical relationships
of the buccal portion of the BF can be seen in Table 1.

BFBE has fat echogenicity (hypoechoic), and by its shape, it can be distinguished from other adjacent fat tissues (Figure
3). Concerning the buccinator muscle, the BFBE is located laterally. The buccinator muscle appears as a thin hypoechoic
structure that makes up the cheek wall and is close to the oral mucosa. If we ask to fill the mouth with air during the

ultrasonography image acquisition, we visualize the proximity of the oral mucosa and the buccinator muscle (Figure 4).
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Figure 4. Ultrasonography image showing the buccinator muscle when the mouth is without air or is filled with air to demonstrate
the proximity of this muscle to the oral cavity. Cross-section performed in the cheek region, posterior to the right modiolus,
obtained from a portable US (Mindray, Model Mx7, high-frequency linear transducer (23 Mhz)).

Source: Authors (2022).

The parotid duct (PD) follows a lateral and anterior course concerning the BFBE in most cases (having some anatomical
variants about its position) (Hwang et al., 2005). The PD penetrates the buccinator muscle, entering the oral cavity close to the
second maxillary molar (Figure 3) (Stuzin et al., 1990). Adjacent to the parotid duct, there are branches of the facial nerve and
the parotid masseteric fascia (Mendelson et al., 2008; Tsai et al., 2019). The individualization of the PD in the ultrasonography
image is not always possible unless its lumen is ecstatic or contains liquid.

The facial vein is another anatomical relationship of the BFBE that is easily visualized on the ultrasonography image,
located close to and anterior to the BF (Figure 1 and 2). The cross-section is a rounded and anechoic structure that captures flow
with a venous pattern on Doppler; in the longitudinal section, it has a tubular shape (Figure 5).

Figure 5. Color Doppler ultrasonography of the facial vein. The image on the right shows a longitudinal axis section of the facial

vein and a Doppler spectral curve showing a venous pattern. Bichat fat (BF). Section performed in the pre-masseteric region of
the face on the right with a portable US (Mindray, Model Mx7, high-frequency linear transducer (23 Mhz)).

facial vein__

st A A

Source: Authors (2022).
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3.2 Temporal Extension of Bichat Fat (TEBF)

The direction of the anatomical section performed to identify the Temporal Extension of Bichat Fat (TEBF) and its
anatomical relationships was longitudinal on the face superior to the edge of the zygomatic arch (Figure 6). We will show its
superficial portion visible in the temporal fossa just above the bony part of the zygomatic arch. The anatomical relationships of

the temporal portion of the BF can be seen in Table 2.

Table 2. Positions of the anatomical relationships of the temporal portion of the BF

Anatomical Reference Relative position of the temporal portion of the BF
Masseter muscle Posterior
Temporal Fat Pad and Deep Temporal Fascia Anterior
Zygomatic Arch Anterior

Source: Authors (2022).

The TEBF is an echogenic fat structure with an approximately triangular shape anterior to the temporal muscle (Figure
6). The dynamic maneuver of voluntary contraction of the temporal muscle facilitates its individualization. The primary
anatomical references proposed for locating the TEBF are temporal muscle, zygomatic arch, and temporal fat pad. We identified

the upper bony border of the zygomatic arch and the limits of the temporal muscle.

Figure 6. Ultrasonography image of the temporal region. Blue star: temporal extension of Bichat's fat. Section performed in the
temporal region, superior to the zygomatic arch on the right with portable USG (Mindray, Model Mx7, high-frequency linear
transducer (23 Mhz)).

Source: Authors (2022).

The TEBF presents a path below the zygomatic arch towards the temporal fossa, as seen in Figure 1 (Tostevin & Ellis,
1995; Loukas et al., 2006; Tsai et al., 2019). No description of its anatomical appearance was found in the literature, only in
other imaging methods such as CT and MRI.

TEBF has similar echogenicity to fat and can be better individualized after a temporal muscle contraction maneuver. In
the longitudinal section in the region of the temporal fossa, after identifying the zygomatic bone portion and the limits of the
temporal muscle, we visualized a structure with an approximately triangular shape anteriorly to the temporal muscle and

inferiorly to the zygomatic arch (Figure 6 and 7).
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Figure 7. Schematic drawing of the temporal region showing the layers and structures visualized on ultrasonography -
longitudinal section of the temporal region.
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Source: Kindly provided by Editora Napoledo, Quintessence, 2021. Adapted from the book “Complications and ultrasonography in facial
aesthetics and cosmiatry”.

To minimize the surgical risks in removing the Bichat fat, new approaches using USG are increasingly present pre and
trans-surgically in bichectomy. This is because USG is useful to demonstrate the relationship between BF and its adjacent
structures and may also reveal anatomical variations in its position, bringing predictability and safety to the procedure (Pereira
etal., 2020).

In addition to the USG showing broad benefits, as we demonstrated in this study, it is a tool that provides a quick,
accessible, and without contraindications imaging exam (Sigrist et al., 2017). It is a ubiquitous diagnostic method for soft tissue
analysis (Jaeger et al., 2016), which is one of the principles that guide the idea of this essay.

The preoperative US examination allows verifying the volume of oral extension of the 10 BF, which is the portion of
interest to professionals qualified in the bichectomy procedure. In addition, from the US, it is also possible to clarify cases of
anatomical variations regarding its position, making sure that the BF is positioned between the masseter and buccinator muscles
(Loukas et al., 2006), as we could identify in our study.

The bichectomy can be challenging in particular cases, as excess facial volume may be related to masseter muscle
hypertrophy, skeletal arrangement, or even poorly known pathological conditions (Tarallo et al., 2018; Sezgin et al., 2019). In
this sense, the clinical approach alone is often insufficient to assess and determine an adequate diagnosis (Jaeger et al., 2016;
Sezgin et al., 2019). This leads us to understand that using USG as a complementary tool for diagnostic imaging and facial

mapping for candidates for aesthetic procedures is valuable and necessary in today’s world.

4. Conclusion

This pictorial study demonstrated the ability of USG to visualize the detailed anatomy of the buccal and temporal
extensions of the BF, showing good spatial resolution and the ability to dynamically assess these structures using muscle
contraction, even though USG is a limited tool for visualizing bone-covered structures. In addition, the recognition of BF

anatomy and its anatomical relationships expands our diagnostic capacity, surgical planning, and expertise in USG-guided
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procedures in aesthetic-surgical clinical practice. Therefore, further anatomical studies on the temporal portion of Bichat's fat

are needed to make this structure better known to professionals who work with facial aesthetic treatments.
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