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1.1                 Aesthetic Terminology 

 Inconsistencies exist between anatomical and 
aesthetic terminology. We attempt to redefi ne 
common clinical terms according to anatomical 
regions (Fig.  1.1 ).

1.1.1       Basic Aesthetic Terminology 

  Facial Creases 
 Facial creases are deep, shallow creases caused 
by changes in the structural integrity of the skin. 
It occurs due to loss of skin and muscle fi ber elas-
ticity caused by repetitive facial movements and 
changes in facial expressions. Creases are gener-
ally termed wrinkles and lines. Other terms such 
as furrow, groove, and sulcus are used in the clin-
ical fi elds.  

  Skin Folds 
 Skin folds occur due to sagging, loss of 
tension, and gravity. Representative skin folds 
are the nasolabial fold, the labiomandibular 
fold, etc.  

  Baggy Lower Eyelids (or Cheek Bags, 
Malar Bags) 
 Baggy lower eyelids occur due to a drooping of 
the adipose tissue underneath the orbicularis 
oculi m. This should be distinguished from the 
festoon since the baggy lower eyelid occurs infe-
rior to the orbital margin.  

  Blepharochalasis 
 Blepharochalasis occurs due to sagging of the 
eyelid skin.  

Horizontal forehead lines

Glabellar frown lines

Glabellar transverse lines

Crow’s feet

Baggy lower eyelid

Blepharochalasis

Tear trough

Horizontal upper lip line

Mentolabial creases

Bunny lines

Horizontal neck lines

Nasojugal groove

Preauricular lines

Midcheek furrow

Nasolabial fold
Marionette line
Jowl

Labiomandibular fold

Palpebromalar groove

Platysmal band

  Fig. 1.1    Aging facial creases and wrinkles (Published with kind permission of  Kwan-Hyun Youn 2016. All rights 
reserved)       
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  Bunny Line 
 The bunny line is the oblique nose furrows lateral 
to the nose bridge that is pronounced by various 
facial expressions. The levator labii superioris 
alaeque nasi m. below the skin and the medial 
muscular band of the orbicularis oculi m. partici-
pate in the formation of the bunny line.  

  Commissural Lines 
 Commissural lines are short, vertical lines 
appearing on each sides of the mouth corner. 
Occasionally, deep creases may form starting 
from the perioral regions.  

  Crow’s Feet (Lateral Canthal Wrinkles) 
 Crow’s feet are thin, bilateral wrinkles at the lat-
eral sides of the eyes formed by the orbicularis 
oculi m.  

  Festoon 
 Festoon is the bulged appearance of the lower 
eyelids caused by a sagging of the skin and of the 
orbicularis oculi m. and by a protrusion of the 
inferior orbital fat compartment underneath the 
orbital septum.  

  Horizontal Forehead Lines (Worry Lines) 
 Horizontal forehead lines are horizontal lines 
across the forehead region where the frontalis m. 
is located.  

  Glabellar Frown Lines (Glabellar Creases 
or Lines) 
 Glabellar frown lines are vertical creases along 
the glabellar region caused by the corrugator 
supercilii muscle fi bers.  

  Glabellar Transverse Lines 
 Glabellar transverse lines are horizontal lines on 
the radix that are typically produced during facial 
distortion. They occur perpendicular to the fi bers 
of the procerus m.  

  Gobbler Neck (Platysmal Bands) 
 The gobbler neck appears as bilateral vertical 
skin bands on the neck along the anterior cervical 
and submental region. This occurs due to sagging 
of the medial border of the platysma muscle.  

  Horizontal Neck Lines 
 Horizontal neck lines are horizontal skin folds on 
the anterior cervical region. They are produced 
by a combination of platysmal muscle fi bers and 
sagging neck skin.  

  Horizontal Upper Lip Lines (Transverse 
Upper Lip Lines) 
 Horizontal upper lip lines are 1–2 horizontal 
lines located at the philtrum on the upper lip.  

  Jowl (Jowl Sagging) 
 Jowl is the protrusion and sagging of the subcuta-
neous adipose tissue along the mandibular bor-
der. The anterior border of the prejowl sulcus 
clearly signifi es the existence of mandibular 
retaining ligaments.  

  Oral Commissure 
 The labial commissure is the region where the 
upper and lower lips join on each lateral side. The 
joining point is referred to as the cheilion.  

  Labiomandibular Fold 
 The labiomandibular fold spans from the corner 
of the mouth to the mandibular border and 
becomes prominent with age. The depressor 
anguli oris m. (DAO) defi nes the fold’s medial 
and lateral borders. The attachment of the man-
dibular retaining ligament causes the labioman-
dibular fold to be located more anteriorly and 
medially.  

  Marionette Line 
 The marionette line is a long, vertical line that 
proceeds inferiorly from the corner of the mouth. 

1.1  Aesthetic Terminology
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It occurs commonly with age but with unknown 
causes. It is more pronounced in people with less 
fat tissues than in those with more fat tissues. 
This line is also called the “disappointment line.”  

  Mentolabial Creases (or Furrows) 
 Mentolabial creases are horizontal creases (one 
or more) between the lower lip and the chin 
(mentum). These creases lie between the orbicu-
laris oris m. and the mentalis m.  

  Midcheek Furrow (Indian Band) 
 The midcheek furrow is a downward and lateral 
band, or furrow, that extends the nasojugal groove 
from the lateral aspect of the nose to the region 
superior to the anterior cheek. This band may 
carry on inferior to the cheek. With age, the cheek 
and the midface droop inferiorly and medially, 
and the band forms along the inferior margin of 
the zygomatic bone at the same height where the 
zygomatic cutaneous ligament attaches to the 
skin in this region.  

  Nasojugal Groove 
 The nasojugal groove is formed at the border 
between the lower lid and the cheek and runs 
inferolaterally from the medial canthus. The 
nasojugal groove region corresponds with the 
lower border of the orbicularis oculi m. and 
becomes more pronounced with the existence of 
the medial muscular band of the orbicularis oculi 
m. With age, this groove obliquely continues 
downward to the midcheek furrow.  

  Nasolabial Fold (or Nasolabial Groove) 
 The nasolabial fold starts from the side of the 
nasal ala and extends obliquely between the 
upper lip and the cheek. With age, the subcutane-
ous adipose tissue of the anterior cheek sags, 
causing the fold to deepen and move downward. 
The adipose tissue of the anterior cheek cannot 
descend inferior to the nasolabial fold due to 
compact attachment of the fascia, the skin, the 
cutaneous insertions of upper lip elevator 

 muscles, and the zygomaticus major m. into the 
skin in this area. In addition, the facial area tends 
to lie underneath the nasolabial fold with variable 
depths.  

  Palpebromalar Groove 
 The palpebromalar groove is the border between 
the lower lid and the malar region.  

  Preauricular Lines 
 Periauricular lines are several vertical skin lines 
located near the tragion, the ear lobule, and the 
anterior region of the auricles.  

  Ptotic Chin 
 The ptotic chin is a fl at and contracted chin asso-
ciated with a deepened submental crease.  

  Tear Trough 
 The tear trough is a line originating from the 
medial canthus and proceeding inferolaterally 
along with the infraorbital margin. With age, 
the inferior and medial portions of the orbit 
sink due to contraction of the soft tissues (skin, 
muscle, and fat) covering the area. The tear 
trough has various forms according to how the 
medial part of the orbicularis retaining liga-
ment and the fi bers of the medial muscular 
band of orbicularis oculi m. come into contact 
with the skin.  

  Temple Depression 
 Temporal depression is the gradual decrease in 
volume of the soft tissues of the temporal region 
expressed with age. The bone structure of the 
temporal crest becomes more pronounced.  

  Vertical Lip Line 
 As aging is processed, the tooth is lost and 
 alveolar bone is absorbed. It leads perioral mus-
cle and lip contracts, so the vertical lip line 
appears along the vermilion border.    

1 General Anatomy of the Face and Neck
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1.2     Layers of the Face 

1.2.1     Layers of the Skin 

 Basic facial soft tissues are composed with fi ve 
layers: (1) skin, (2) subcutaneous layer, (3) super-
fi cial musculoaponeurotic system (SMAS), 

(4) retaining ligaments and spaces, and (5) peri-
osteum and deep fascia. Facial skin can move 
over the loose areolar connective tissue layer 
with the exception of the auricles and the nasal 
ala, which are supported by the cartilage under 
the skin. Facial skin contains numerous sweat 
and sebaceous glands (Fig.  1.2a, b ).

Skin

Subcutaneous layer

Facial mm. & superficial
musculoaponeurotic system

(SMAS)

Retaining ligament and space

Periosteum and deep fascia

SMAS

a

Superficial layer of SMAS

Deep temporal fascia

Temporal branch of facial n.

Innominate fascia

Parotid gland

b c

  Fig. 1.2    Anatomical layers of the face. ( a ) Basic fi ve lay-
ers of the face, ( b ) SMAS (superfi cial musculoaponeu-
rotic system), ( c ) refl ected SMAS at the lateral aspect of 

the face (Published with kind permission of © Hee-Jin 
Kim, Kwan-Hyun Youn and Joo-Heon Lee 2016. All 
rights reserved)       
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   Among the subcutaneous fat tissue of the face, 
superfi cial fat is divided into malar, nasolabial 
fat, and so on. However, the boundary is not vis-
ible to the naked eye and the superfi cial fat may 
seem to cover the whole face. Deep fat is placed 
in the deeper part of the facial muscle and is 
demarcated by dense connective tissues such as 
the capsules or retaining ligaments. The color 
and properties of the deep fat show different 
characteristics from the superfi cial fat. 
Suborbicularis oculi fat (SOOF), retro- orbicularis 
oculi fat (ROOF), buccal fat, and deep cheek fat 
are included in the deep fat of the face. Fibrous 
connective tissues pass through facial fat tissues 
and play in role in connecting the fat tissue, facial 
muscles, dermis, and bone (Figs.  1.3  and  1.4 ).

    The superfi cial fascia, or subcutaneous con-
nective tissue, contains an unequal amount of fat 
tissue, and these fat tissues smoothen the facial 
contour between facial musculatures. In some 
areas, fat tissues are broadly distributed. The buc-
cal fat pad forms the bulged cheek and continues 
to the scalp and the temple region. The facial v., 
the trigeminal nerve, the facial nerve, and the 
superfi cial facial muscle are contained within the 
subcutaneous tissue (Fig.   4.27    ). 

 The SMAS (superfi cial muscular aponeu-
rotic system) is the superfi cial facial structure 

composed of muscle fi bers and superfi cial facial 
 fascia. It is a continuous fi bromuscular layer 
investing and interlinking the facial m. The 
SMAS extends from the platysma to the galea 
aponeurotica and is continuous with the 
 temporoparietal fascia (TPF, superfi cial tempo-
ral fascia) and the galea layer. It is known that 
the SMAS consists of three distinct layers: a 
fascial layer superfi cial to the muscles, a layer 
intimately associated with the facial m., and a 
deep layer extensively attached to the perios-
teum of facial bones (Fig.  1.2c ).  

1.2.2     Thickness of the Skin 

 The general thickness of the facial skin is 
described in the fi gure below. When treating in 
areas with thin layers of skin, a fi ller injection 
should be cautiously performed while trying to 
avoid shallow fi ller placement. Upper and lower 
eyelids, glabellar regions, and nasal regions have 
an exceptionally thin skin layer. On the other 
hand, the skin layer of the anterior cheek and the 
mental region are relatively thicker. During fi ller 
treatment, the skin’s fl exibility and internal space 
should also be considered along with its thick-
ness (Fig.  1.5 ).

Forehead fat compartment

Lateral orbital fat compartment Retaining ligaments

Buccal fat pad

Palpebral portion of
orbicularis oculi m.

Medial muscular band

Nasolabial fat compartment

Malar fat compartment

Prejowl fat compartment

  Fig. 1.3    Superfi cial fat and superfi cial muscles of the face (Published with kind permission of  Kwan-Hyun Youn 
2016. All rights reserved)       
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Subprocerus galeal fat

Retro-orbicularis oculi fat
(ROOF)

Buccal fat pad

Suborbicularis oculi fat (SOOF)

Deep medial cheek fat

  Fig. 1.4    Deep fat compartments of the face (Published with kind permission of  Kwan-Hyun Youn 2016. All rights 
reserved)       

1.08 mm

0.77 mm

0.38 mm

0.83 mm

1.06 mm

1.23 mm

1.25 mm

0.86 mm

0.86 mm

1.19 mm 0.58 mm

  Fig. 1.5    Average skin thickness of the face (Published 
with kind permission of  Kwan-Hyun Youn 2016. All 
rights reserved)       

1.3         Muscles of Facial Expressions 
and Their Actions 

 Facial mm. are attached to the facial skeleton, or 
membranous superfi cial fascia, beneath the skin, 
or subcutaneous tissue. The topography of the 
facial m. varies between males and females and 
between individuals of the same gender. It is 
important to defi ne muscle shapes, their associa-
tions with the skin, and their relative muscular 
actions in order to explain the unique expressions 
people can make. 

 The face divides into nine distinct areas: (1) 
the forehead including glabella from eyelids to 
hair line, (2) temple or temporal region anterior 
to the auricles, (3) orbital region, (4) nose region, 
(5) zygomatic region, (6) perioral region and lips, 
(7) cheek, (8) jaws, and (9) auricle. 

 These muscles are distributed in different 
locations and (1) direct the openings of the ori-
fi ces as dilators or sphincters and (2) form vari-
ous facial expressions. These facial muscles, 
located within the superfi cial fascia, or subcuta-
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neous tissue layers, originate from the facial bone 
or fascia and attach to the facial skin. They reveal 
various expressions such as sadness, anger, joy, 
fear, disgust, and surprise. 

 Facial mm. are widely distributed in different 
regions of the face. However, they are generally 
categorized different regions such as the fore-
head, the orbital, the nose, and other perioral 
regions. The platysma m., which is involved in 
the movement of the perioral region, is also con-
sidered a facial muscle (Fig.  1.6 ).

1.3.1       Forehead Region 

 The occipitofrontalis m. is a large, wide muscle 
underlying the forehead and the occipital area. It 
is divided into the frontal belly of the forehead 

region and the occipital belly of the occipital 
region. Clinically, the frontal belly of the occipi-
tofrontalis m. is referred to as the “frontalis mus-
cle” and arises from the galea aponeurosis and 
inserts into the orbicularis oculi m. and the  frontal 
skin above the eyebrow. The width and contrac-
tion of the frontalis m. vary between individuals; 
during an individual’s anxiety and surprise, this 
muscle produces transverse wrinkles on the 
forehead. 

 The frontalis m. is rectangular and possesses 
bilateral symmetry. Its muscle fi bers are verti-
cally oriented and join the orbicularis oculi and 
the corrugator supercilii m. near the superciliary 
arch of the frontal bone. The frontalis m. lies 
beneath the skin of the forehead (3–5 mm in aver-
age), though depth can differ considerably 
(27 mm) between individuals (Fig.  1.7 ).

  Fig. 1.6    Facial muscles. ( a ) Frontal view, ( b ) lateral view, ( c ) oblique view (Published with kind permission of 
 Kwan- Hyun Youn 2016. All rights reserved)         

Orbicularis oculi m.

Frontalis m.

Zygomaticus major m.
Zygomaticus minor m.

Levator labii superioris m.

Risorius m.

Depressor anguli oris m.

Depressor labii inferioris m.

Corrugator supercilii m.

Levator anguli oris m.

Platysma m.

Mentalis m.

Levator labii
superioris alaque
nasi m.

Orbicularis oris m. 

Depressor supercilii m.

a
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Orbicularis oculi m.

Frontalis m.

c

Zygomaticus major m.
Zygomaticus minor  m.

Levator labii superioris m.

Risorius m.
Depressor anguli oris m.

Depressor labii inferioris m.

Mentalis m.

Orbicularis oris m.

Platysma m.

Levator labii superioris
alaque nasi m.

Nasalis m.

Orbicularis oculi m.

Frontalis m.

Zygomaticus major m.

Zygomaticus minor m.

Levator labii superioris m.

Risorius m.

Depressor anguli oris m.
Deressor labii inferioris m.

Mentalis m.

Orbicularis oris m.

Platysma m.

Levator labii superioris alaque nasi m.

Nasalis m.

b

Fig. 1.6 (continued)
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1.3.2        Temporal Region (or Temple) 

 The temporal region is confi ned within the 
boundary of the temporal fossa. Within the tem-
poral fossa, a fan-shaped temporalis and its ves-
sels and nerves occupy this concavity. The 
temporalis m. is divided into two layers: superfi -
cial and deep. A majority of the temporalis 
belong to the deep layer and arise from the broad 
temporal fossa, whereas the superfi cial layer of 
the temporalis m. arises from the internal aspect 
of the deep temporal fascia (temporalis muscle 
fascia). The deep temporal fascia (temporalis 
muscle fascia) is the tenacious fascia attached 
superiorly to the superior temporal line and infe-
riorly to the upper margin of the zygomatic arch. 

 Though the superfi cial layer of the temporalis 
developed in four-legged animals, the superfi cial 
layer in human seems very thin and rudimentary. 
All the temporalis muscle fi bers converge as a 
tendon and attach to the tip of the coronoid pro-
cess and to the anteromedial side of the man-
dibular ramus. The temporalis holds a fl at, fan 
shape due to its broader origin and narrower 
attachment. 

 There is a region in which the muscle fi bers 
transition into tendons. The upper half of the 
temporalis superior to the zygomatic arch is com-
posed only of the muscle belly, and the lower half 
(roughly two- or three-digit widths) is occupied 
by a converged tendon and a part of the deep 
layer of the temporalis that is covered by the apo-
neurotic structure. 

 The temporalis m. is divided into three 
parts: anterior, middle, and posterior tempora-
lis m. While its anterior temporalis fibers pro-
ceed almost vertically, the fibers of the 
posterior temporalis run almost horizontally. 
The main functions of the temporalis differ 
according to muscular orientation. A whole 
temporalis m. raises the mandible for mouth 
closing, providing tension to prevent the mouth 
from opening against gravity. The temporalis 
m. is innervated by the anterior, middle, and 
posterior deep  temporal nerves from the man-
dibular n. It is  supplied by the anterior and 
posterior deep  temporal arteries for the ante-
rior 2/3 of the  temporalis and by the middle 
temporal a. for the  posterior 1/3 region as well 
(Figs.  1.8  and   3.26    ).

Frontalis m. Frontalis m.

a b

  Fig. 1.7    Frontalis muscle of the forehead ( a ,  b ) (Published with kind permission of  Hee-Jin Kim and Kwan-Hyun 
Youn 2016. All rights reserved)       
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Temporalis m.

Masseter m.

a b

  Fig. 1.8    Temporalis muscle of the temporal region ( a ,  b ) (Published with kind permission of  Hee-Jin Kim and 
Kwan-Hyun Youn 2016. All rights reserved)       

1.3.3        Orbital Region 

 The shape of the eyes is well framed by moving 
muscles that surround it, which determine basic 
facial expressions. Orbicularis oculi m. is a broad, 
fl at, elliptical muscle composed of an orbital part 
and a palpebral part. The palpebral part is then 
divided again into a superfi cial portion (ciliary 
bundle) and a deep portion (lacrimal part). 

 The main function of the orbicularis oculi m. is 
to mediate eye closure. The orbicularis oculi m. has 
many neighboring muscles (e.g., corrugator super-
cilii m., procerus m., frontalis m., zygomaticus 
major m., and zygomaticus minor m.), and various 
direct and indirect muscular connections exist 
between the orbicularis oculi m. and the surround-
ing musculature. These connections may partici-
pate in the formation of various facial expressions. 
In Asians, the lateral muscular band and the medial 
muscular band of the orbital portion of the orbicu-
laris oculi m. are observed in 54 % and 66 % of the 
cases, respectively (Figs.  1.9 ,  1.10 ,   2.4    , and   2.5    ). 
Furthermore, it is observed that 89 % of Asians pos-
sess direct muscular connections between the zygo-
maticus minor m. and the orbicularis oculi m.

    The corrugator supercilii m. originates from 
the periosteum of the frontal bone on the medial 
side of the superciliary arch, proceeds superiorly 
and laterally, and then merges with the frontalis 
m. It consists of two distinct bellies—the trans-
verse and oblique belly. The origin of the trans-
verse belly of the corrugator supercilii m. is 
superior and more lateral than the origin of the 
oblique belly, and most of them attach to the fron-
talis m. (Fig.  1.11 ) and to the superolateral orbital 
part of the orbicularis oculi m. The transverse 
belly is located deeper and proceeds in a more 
horizontal direction than the oblique belly. This 
muscle makes narrow, vertical wrinkles on the 
glabellar region and presents an aged appearance 
by producing these wrinkles with the frontalis m.

   The depressor supercilii m. is a fan-shaped or 
triangular-shaped muscle that originates from the 
frontal process of the maxilla and from the nasal 
portion of the frontal bone above the medial 
 palpebral ligament. The depressor supercilii m. 
proceeds through the glabellar region while being 
mixed with the corrugator supercilii m., and it 
intermingles with medial fi bers of the orbicularis 
oculi m. (Fig.  1.10 ).  
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Lateral muscular
band of
orbicularis oculi m.

Palpebral portion
of orbicularis oculi m.

Orbital portion
of orbicularis oculi m.

a b
  Fig. 1.9    Orbicularis 
oculi muscle of the 
orbital region. ( a ) 
Frontal view, ( b ) 
lateral view (Published 
with kind permission 
of  Kwan-Hyun 
Youn and Byung-
Heon Kim 2016. All 
rights reserved)       

Depressor supercilii m.

Medial muscular band of the
orbicularis oculi m.

Palpebral portion
of orbicularis oculi m.

  Fig. 1.10    Medial muscular 
band of the orbicularis oculi 
muscle and upper lip elevators 
(Published with kind 
permission of  Hee-Jin Kim 
2016. All rights reserved)       

Oblique band of the
corrugator supercilii m.

Transverse band of the
corrugator supercilii m.

  Fig. 1.11    Corrugator 
supercilii muscle 
(Published with kind 
permission of  Hee-Jin 
Kim 2016. All rights 
reserved)       
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1.3.4     Nose Region 

 The nose is a dynamic structure that moves nasal 
cartilages and plays an important role in the nasal 
physiology. Muscles of the nose and the nose 
region contain of the procerus m., the nasalis m., 
and the depressor septi nasi m., along with sev-
eral other muscles attached to the nasal ala. 

 The procerus m. is a small muscle that origi-
nates from the nasal bone, proceeds superiorly, 
and attaches to the skin of the radix. Fibers of the 
frontalis m. at the insertion point are  cross- locked. 
This muscle makes a horizontal line on the radix 
below the glabella by pulling the medial side of 
the eyebrow down (Fig.  1.12 ).

   The nasalis consists of a transverse part and an 
alar part. The transverse part is a C-shaped, trian-
gular muscle raised from the maxilla and the 
canine fossa to the nasal ala. The transverse part 

extends from the superfi cial layer of the levator 
labii superioris alaeque nasi m. The alar part is a 
small  rectangular muscle arising from the max-
illa superior to the maxillary lateral incisor and 
inserting into the deep skin layer of the alar facial 
crease of the alar cartilage. The transverse part 
compresses and decreases the size of the naris, 
while the alar part serves to enlarge the size of the 
naris (Fig.  1.13 ).

   The depressor septi nasi m. is located on the 
deep part of the lip. This muscle arises from the 
incisive fossa (between the central and lateral 
 incisors) and inserts into the moving part of the 
nasal septum. It pulls the nose tip inferiorly to 
enlarge the size of the naris (Fig.  1.12 ). 

 Furthermore, it was observed that all of the 
LLSAN m., 90 % of the LLS m., and 28 % of the 
additional fi bers of the zygomaticus minor m. 
were attached to the nasal ala.  

Nasalis m.
(transverse part)

Procerus m.
Orbicularis

oculi m.
Nasalis m.

(transverse part)
Nasalis m.
(alar part)

levator labii superioris
alaque nasi m.

depressor septi m.nasalis m.
(alar part)

a b

  Fig. 1.12    Perinasal muscles ( a, b ) (Published with kind permission of  Hee-Jin Kim and Kwan-Hyun Youn 2016. 
All rights reserved)       
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1.3.5     Perioral Muscles 

1.3.5.1     Intrinsic Muscles of the Lip 
and Cheek (Fig.  1.14 ) 

      Orbicularis Oris Muscle (OOr) 
 The orbicularis oris m. is a mouth constrictor 
 surrounding the mouth region. Most muscle 
fi bers are continuations from various muscles 
in the mouth region. Intrinsic orbicularis oris 
 muscle fi bers originate from the alveolar bone 
of the maxillary and mandibular incisors. This 
muscle works to close the mouth and pucker 
the lips.  

   Buccinator Muscle 
 The buccinator m. originates from the lateral side 
of the alveolar portion of maxillary and mandibu-
lar molars and from the anterior border of the 
 pterygomandibular raphe. The buccinators con-
sist of four bands: the fi rst band (the superior 
band) originating from the maxilla, the second 
band originating from pterygomandibular raphe, 
the third band originating from the mandible, and 
the fourth band (the inferior band) originating 
inferiorly to the third band, extending inferiorly, 

and medially proceeding inferiorly to the 
 orbicularis oris muscle fi bers. The inferior band, 
unlike other bands, continues bilaterally to the 
median plane of the mandible (Fig.  1.15 ).

1.3.5.2         Dilators of the Lips 

   Muscles Inserted into the Modiolus 
  Zygomaticus Major Muscle (ZMj) 
 The zygomaticus major m. originates from the 
facial side of the zygomatic bone, proceeds 
 inferiorly and medially, joins the orbicularis oris 
m., and attaches to the modiolus. Thus, the 
 well- known function of the ZMj is elevating the 
mouth corner. However, the insertion pattern 
 varies, and the fi ber running deeper than the 
 levator anguli oris m. is always observed. These 
fi bers insert into the anterior region of the 
 buccinators (Fig.  1.16 ).

     Levator Anguli Oris Muscle (LAO) 
 The levator anguli oris m. originates from the 
canine fossa inferior to the infraorbital foramen, 
joins the orbicularis oris m., and attaches to the 
modiolus. It serves to elevate the mouth corner 
(Figs.  1.16  and  1.17 ).

Lateral 
crus

AC

*

Levator labii superioris alaeque nasi m.

Nasalis m. (alar part)

Nasalis m. (transverse part)

Levator labii superioris

  Fig. 1.13    The alar part of the nasalis in the posterior 
aspect (left side of the specimen). The N-alar is located 
anterior to the transverse part of the nasalis and is inserted 
into the alar facial crease and its adjacent deep surface of 

the external alar skin ( AC  accessory alar cartilage,  *  point 
between the alar facial crease and the alar groove) 
(Published with kind permission of  Hee-Jin Kim and 
Kwan-Hyun Youn 2016. All rights reserved)       
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     Depressor Anguli Oris Muscle (DAO) 
 The depressor anguli oris m. is a triangular 
 muscle that is on the most superfi cial layer of the 
perioral m. along with the risorius m. It arises 
from the oblique line of the mandible and merges 
with the depressor labii inferioris m. at the origin. 
This muscle becomes more narrow, proceeds to 
the mouth corner (modiolus), and merges with 
the risorius m (Fig.  1.17 ).  

  Risorius Muscle 
 The risorius m. is a thin and slender muscle. This 
muscle is predominantly located 20–50 mm  lateral 
to the mouth corner and 0–15 mm below the inter-

cheilion horizontal line. Most fi bers  originate 
from the superfi cial musculoaponeurotic system 
(SMAS), the parotid fascia, and the masseteric 
fascia. It sometimes also originates from the pla-
tysma m. Its fi bers insert into the modiolus and 
pull the mouth corner when smiling (Fig.  1.18 ).

       Muscles Inserting into the Upper 
and Lower Lip Between the Labial 
Commissure and the Midline 

  Levator Labii Superioris Muscle (LLS) 
 The levator labii superioris m. originates from 8 
to 10 mm inferior to the infraorbital margin of the 

Zygomaticus major m.

Zygomaticus minor m.

Levator labii superioris m.

Risorius m.

Depressor anguli oris m.

Depressor labii inferioris m.

Levator anguli oris m.

Platysma m.

Mentalis m.

Levator labii
superioris alaque
nasi m.

Orbicularis oris m. 

  Fig. 1.14    Perioral muscles (Published with kind permission of  Kwan-Hyun Youn 2016. All rights reserved)       

a b

Buccinator m.

  Fig. 1.15    Buccinator muscle (depressor anguli oris mus-
cle (DAO) is refl ected superiorly to show the mandibular 
portion attachment at the buccinators) ( a ,  b ) (Published 

with kind permission of  Hee-Jin Kim and Kwan-Hyun 
Youn 2016. All rights reserved)       
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maxilla and inserts into the lateral side of the upper 
lip. The levator labii superioris m. is rectangular 
shaped rather than triangular shaped, and its medial 
fi bers are attached to the deep side of the alar facial 

crease. Also, 90 % of the muscle is mixed with the 
alar part of the nasalis m. A part of the deep tissue 
of the levator labii superioris m. extends to the skin 
of the nasal vestibule (Figs.  1.19  and   4.34    ).

Depressor anguli oris m.

Zygomaticus major m.

Risorius m.

Depressor labii inferioris m.

  Fig. 1.17    Depressor anguli oris muscle (Published with kind permission of  Hee-Jin Kim 2016. All rights 
reserved)       

Levator anguli oris m.

Deep band of ZMj

Superficial band of ZMj

Inferior muscular slip of
ZMj

Depressor anguli oris m.

  Fig. 1.16    Zygomaticus major muscle (ZMj) inserting to the 
modiolar region. ZMj is divided into the superfi cial and deep 
band. Deep band of the ZMj is inserted to the anterior border 
of the buccinators which is deep inside the levator anguli oris 

muscle. In this photograph, inferior muscular slip of the ZMj 
is shown (bifi d ZMj) which inserts into the depressor anguli 
oris (Published with kind permission of  Hee-Jin Kim and 
Kwan-Hyun Youn 2016. All rights reserved)       

 

 

1 General Anatomy of the Face and Neck

http://dx.doi.org/10.1007/978-981-10-0240-3_4


17

     Levator Labii Superioris Alaeque Nasi 
Muscle (LLSAN) 
 The levator labii superioris alaeque nasi m. origi-
nates from the frontal process of the maxilla and 
inserts into the upper lip and the nasal ala. The 
levator labii superioris alaeque nasi m. is divided 
into superfi cial and deep layers. The superfi cial 

layer proceeds inferiorly to the surface layer of the 
levator labii superioris m., and the deep layer pro-
ceeds even deeper than the levator labii  superioris 
m. The deep and superfi cial layer of the levator 
labii superioris m. originates from the frontal pro-
cess of the maxilla and inserts between the levator 
anguli oris and the orbicularis oris m. (Fig.  1.19 ).  

Zygomaticus major m.

Depressor anguli oris m.

Risorius m.

a

b c d

  Fig. 1.18    Risorius muscles. ( a ) Three patterns of the 
risorius muscle, ( b ) platysma-risorius, ( c ) triangularis- 
risorius, ( d ) zygomaticus-risorius (Published with kind 

permission of  Hee-Jin Kim and Kwan-Hyun Youn 
2016. All rights reserved)       
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  Modiolus 
 The modiolus is a fi bromuscular structure that 
decussates between the orbicularis oris m. and 
the dilators of the lips ending at the lateral  border 
of the cheilion. The modiolus m. lies either 
 superior or inferior to the intercheilion line. It is 
strongly associated with facial expression, 
beauty, aging, and formation of the nasolabial 
fold. In Asians, the modiolus lies 11.0 ± 2.6 mm 
lateral, 8.9 ± 2.8 mm inferior to the cheilion, and 
inferior to the intercheilion line. These character-
istics are mostly common in Asians, differing 
from Caucasians whose modiolus lies on or is 
superior to the intercheilion line. 

 Muscles that terminate at the modiolus imple-
ment formations of subtle and detailed facial 
expressions. The modiolus m. is a dense, com-
pact, and mobile muscular node formed by a con-
vergence of muscle fi bers from the zygomaticus 
major, the depressor anguli oris, risorius, the 
orbicularis oris, buccinators, and the levator 
anguli oris. In 21.4 % of Koreans, the modiolus 
showed tendinous tissue instead of muscular 
 tissue as described above, and this area of 
 convergence consisted of dense, irregular, and 
collagenous connective tissue (Fig.   2.33    ).  

  Zygomaticus Minor Muscle (Zmi) 
 The zygomaticus minor m. originates from the 
zygomatic bone and inserts into the upper lip. In 
Korean cases, 28 % showed additional fi bers 

inserting into the nasal ala in addition to the 
upper lip (Figs.  1.19  and   2.26    ).  

  Depressor Labii Inferioris Muscle (DLI) 
 The depressor labii inferioris m. originates from 
the oblique line of the mandible and inserts into 
the lower lip (Figs.  1.17  and  1.20 ).

     Upper Lip Elevators (Fig.  1.19 ) 
 The shape of the upper lip is directed by upper lip 
elevators, which consist of the levator labii 
 superioris alaeque nasi, the levator labii  superioris, 
and the zygomaticus minor m. These muscles are 
used to elevate the upper lip and  create smiling or 
sad facial expressions. Upper lip elevators are cat-
egorized into two layers with the levator labii supe-
rioris alaeque nasi m. and the zygomaticus minor 
m. being located on the medial and lateral side, 
respectively, and partially or completely covering 
the levator labii superioris, which is located on a 
deeper layer. These three muscles are localized on 
the lateral side of the nasal ala. Upper lip elevators 
are attached to the surface of the orbicularis oris m. 
and are involved to form the nasolabial fold.   

   Contracting Muscle of the Chin 
  Mentalis Muscle 
 The mentalis m. elevates the chin and the lower 
lip and provides major vertical support for the 
lower lip. Resection of the mentalis m. may cause 
the patient to drool and may affect the denture 

LLSAN

LLS

Zmi

  Fig. 1.19    Major upper lip elevators. This 
muscle group includes the levator labii 
superioris alaeque nasi ( LLSAN ), levator 
labii superioris ( LLS ), and zygomaticus 
minor ( ZMi ) muscles (Published with kind 
permission of Hee-Jin Kim 2016. All 
rights reserved)       
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stability. This muscle is cone shaped with its apex 
originating from the incisive fossa of the mandi-
ble. Its medial fi bers descend anteromedially and 
cross together, forming a dome-shaped pattern. 
Contraction of the mentalis m. produces a wrin-
kle in the skin of the mentum (Fig.  1.20 ).   

   Layers of the Perioral Muscles 
 The perioral m. is categorized into four layers 
according to depth, which is then further speci-
fi ed into three superfi cial layers and one deep 
layer (Fig.  1.21 ).

   Superfi cial Layer 
  First layer 
 Depressor anguli oris, risorius, superfi cial layer 

of the orbicularis oris m., and superfi cial layer 
of the zygomaticus major m.  

  Second layer 
 Platysma, zygomaticus minor, and levator labii 

superioris alaeque nasi  
  Third layer 
 Levator labii superioris, deep layer of the orbicu-

laris oris m., and deep layer of the depressor 
labii inferioris m.   

Mentalis m.

Depressor labii inferioris m.

Incisivus labii
inferioris m.

a b

  Fig. 1.20    Mentalis muscle after removal of the mandible. ( a ) Anterior aspect. ( b ) Posterior aspect (Published with kind 
permission of  Hee-Jin Kim 2016. All rights reserved)       

  Fig. 1.21    The layers of 
the perioral musculature 
( yellow  fi rst layer,  blue  
second layer,  pink  third 
layer,  purple  fourth 
layer) (Published with 
kind permission of 
Ⓒ Kwan- Hyun Youn 
2016. All rights 
reserved)       
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  Deep Layer 
  Fourth layer 
 Levator anguli oris, mentalis, deep layer of the 

zygomaticus major m., and buccinator       

1.3.6     Platysma Muscle 

 The platysma m. attaches to the lower border of 
the mandible and to the mandibular septum and 
also merges with the facial m. around the lower 
lip. It consists of two types of fi bers. A fl attened 
bundle passes superomedially to the lateral border 

of the depressor anguli oris, and the other type 
remains deep into the depressor anguli oris and 
reappears at its medial border. Lack of decussa-
tion creates a cervical defect, resulting in an elas-
ticity reduction in the cervical skin and giving rise 
to the so-called gobbler neck deformity with age 
(Fig.   2.41    ). Asians experience fewer cases than 
Caucasians of lacking decussation, which then 
leads to fewer cases of the “gobbler neck.” 
Platysmal fi bers do not merely decussate but also 
sometimes show cases of interlacing from each 
side or of one side of the muscle overlapping and 
covering the other side (Figs.  1.22  and  1.23 ).

Platysma m.

  Fig. 1.22    Platysma muscle of 
the superfi cial cervical region 
(Published with kind permission 
of  Hee-Jin Kim 2016. All 
rights reserved)       

a b

Temporoparietal
fascia

SMAS

Platysma m.

  Fig. 1.23    Superfi cial musculoaponeurotic system (SMAS). ( a ) Illustration. ( b ) Stretched SMAS (Published with kind 
permission of  Hee-Jin Kim and Kwan-Hyun Youn 2016. All rights reserved)       
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1.4          SMAS Layer and Ligaments 
of the Face 

 The superfi cial musculoaponeurotic system 
(SMAS) is a continuous fi bromuscular layer 
investing and interlinking the muscles of facial 
expression. It has been found to consist of three 
distinct layers: a fascial layer superfi cial to the 
musculature, a layer intimately associated with the 
mimic m., and a deep layer extensively attached to 
the periosteum of the bones of the face. In addition 
to its usefulness as a deep layer to tighten during 
an aging face surgery, it serves as a guide to the 
depth of key neurovascular structures. 

 The face, like other body parts, also has sev-
eral ligament structures, which fi rmly supports 
surrounding tissues. This retaining ligament is 
broadly and fi rmly attached from the periosteum, 
or fascia, to the dermis. These strong retaining 
ligaments in the face can be divided into true 
(osteocutaneous) and false (fasciocutaneous) lig-
aments according to its strength, attachment, and 
function. 

 The true retaining ligament originates from 
the periosteum, attaches to the dermis, and gives 
strong support to the soft tissue. True retaining 
ligaments consist of the orbicularis retaining lig-
ament, the zygomatic ligament, the zygomatic 

cutaneous ligament, the lateral orbital thickening, 
the mandibular ligament, etc. 

 There are multiple false retaining ligament 
attachments that exist at sequential facial planes. 
These attachments emanate from the dermis and 
attach to the underlying SMAS, but it does not 
retain strongly. The false retaining ligaments 
are particularly strong over the forehead, eyes, 
nose, lip, and chin areas. They are of intermedi-
ate strength over the lateral cheek and neck 
areas and tend to be relatively loose over the 
medial cheek and temple areas (Figs.  1.24  and 
 1.25 ). Therefore, they easily lose elasticity and 
sag with age, causing changes in facial features 
due to fat redistribution and drooping. False 
retaining ligaments consist of the masseteric 
cutaneous ligament, the platysma-auricular lig-
ament, etc.

     Superior Temporal Septum 
 The superior temporal septum’s fascia adheres to 
the superior temporal line of the skull. This struc-
ture appears to be merging with the temporal fas-
cia and the periosteum of the skull. This merging 
ends as a temporal ligamentous adhesion at the 
lateral third of the eyebrow and occurs 10 mm 
superior to the supraorbital margin with a height 
of 20 mm and a width of 15 mm.  

Skin

Subcutaneous tissue

SMAS

Space

Periosteum

Bone

Retaining ligament
  Fig. 1.24    Schematic 
illustration of the retaining 
ligament from the 
periosteum to the skin 
(Published with kind 
permission of Ⓒ Kwan-
Hyun Youn 2016. All rights 
reserved)       
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  Zygomatic Ligament 
 The zygomatic ligament, also known as the 
McGregor’s patch, is located posterior to the ori-
gin of the zygomaticus minor m. This structure is 
a true retaining ligament that connects the lower 
margin of the zygomatic arch to the skin.  

  Zygomatic Cutaneous Ligament 
 The zygomatic cutaneous ligament originates 
from the periosteum of the zygomatic bone, 
 proceeds along the lower margin of the orbicu-
laris oculi m., and attaches to the skin on the ante-
rior portion of the zygomatic bone. The soft 

Orbicularis retaining
ligaments (lateral)

Zygomatic ligaments

Masseteric cutaneous
ligaments

Mandibular retaining
ligaments

Zygomatic cutaneous
ligaments

Orbicularis retaining
ligaments (medial)

  Fig. 1.25    The retaining ligaments of the face (Published with kind permission of Ⓒ Hee-Jin Kim and Kwan-Hyun Youn 
2016. All rights reserved)       
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tissues in this area are maintained by the liga-
ment, which droops with age in the form of a 
malar mound (or baggy lower eyelid).  

  Orbicularis Retaining Ligament 
 The orbicularis retaining ligament is located 
superiorly, inferiorly, and laterally along the 
orbital rim. It attaches to the lateral periosteum of 
the orbit and extends to the deep portion of the 
orbicularis oculi m.  

  Lateral Orbital Thickening 
 Lateral orbital thickening is located on the super-
olateral side of the orbital margin and originates 
from the orbital retaining ligament.  

  Mandibular Retaining Ligament 
 The mandibular retaining ligament connects the 
periosteum of the mandible, located right under-
neath the origin of the depressor anguli oris m., to 
the skin.  

  Masseteric Cutaneous Ligament 
 The masseteric cutaneous ligament is a false 
retaining ligament originating from the anterior 

border of the masseter m. This ligament attaches 
to the SMAS and to the skin covering the cheek. 
It attenuates with age and causes the SMAS to 
sag and jowl.  

  Platysma-Auricular Fascia (PAF) 
 The platysma-auricular fascia is a compact 
fi brous tissue located inferior to the ear lobule 
where the lateral temporal-cheek fat compart-
ment and the postauricular fat compartment 
merge.   

1.5     Nerves of the Face and Their 
Distributions 

 The trigeminal n. and the facial n. are major 
nerves distributed on the face. The trigeminal n. 
consists of three parts: the ophthalmic n., the 
maxillary n., and the mandibular n. The trigemi-
nal n. passes through the foramina of the skull 
and divides into independent facial sensory 
nerves (Fig.  1.26 ). On the other hand, the facial n. 
has one nerve trunk that passes through the stylo-
mastoid foramen and separates into two divisions 

Supraorbital n.
Supratrochlear n.

Auriculotemporal n.

Zygomaticofacial n.

Infraorbital n.

Mental n.

Zygomaticotemporal n.

External nasal branch
of ophthalmic n.

Buccal n.

Infratrochlear n.

  Fig. 1.26    The cutaneous sensory distribution of the face 
( red zone  area of the ophthalmic nerve (V1) branches, 
 yellow zone  area of the maxillary nerve (V2) branches, 

 green zone  area of the mandibular nerve (V3) branches) 
(Published with kind permission of  Kwan-Hyun Youn 
2016. All rights reserved)       
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(temporofacial and cervicofacial divisions) 
within the parotid gland. Later, it branches off 
into fi ve different nerve bundles transmitting 
motor impulses to facial mm. (Fig.  1.27 ).

1.5.1        Distribution of the Sensory 
Nerve 

    Supraorbital n., supratrochlear n. (ophthalmic 
n.): forehead, glabellar region  

  Infratrochlear n. (ophthalmic n.): glabella, 
radix  

  Infraorbital n. (maxillary n.): external nose, nasal 
septum, lower eyelid, upper lip  

  Buccal n. (mandibular n.): cheek, cheilion  
  Mental n. (mandibular n.): lower lip, mentum, 

cheilion     

1.5.2     Distribution of the Motor 
Nerve 

 The facial n. consists of temporal, zygomatic, 
buccal, marginal mandibular, and cervical nerve 
branches that transmit motor impulse to facial 

and neck muscles. There are several small nerve 
branches with complicated, random distribution 
patterns to the muscles. Therefore, it is diffi cult 
to determine nerve distribution region of bound-
aries for each muscle (Fig.  1.27 ).  

1.5.3     Upper Face 

1.5.3.1     Distribution of the Sensory 
Nerve 

 The upper face includes the forehead, the glabella, 
the radix, and the upper and lower eyelids. The 
supraorbital n. distributes to the forehead, the gla-
bella, and the upper eyelid with its long, distinct 
branch and runs to the forehead and the glabellar 
region. Furthermore, the minor branches of the 
supraorbital n. distribute to the upper eyelid in a 
triangular pattern. The supratrochlear n. is distrib-
uted to the upper eyelid and the medial side of the 
glabella. The inferior palpebral branch of the infra-
orbital n. moves superiorly past the infraorbital 
foramen and is distributed to the lower eyelid in a 
triangular pattern. Also, several minor branches of 
the zygomaticofacial n. become distributed to the 
inferior and medial side of the lower eyelid.  

Temporal br.

Zygomatic br.

Buccal br.

Marginal 
mandibular br.

Cervical br.

Temporofacial trunk

Cervicofacial trunk

a b

c

  Fig. 1.27    Trunk of the facial nerve ( a ,  b ,  c ) and its temporofacial ( upper ) and cervicofacial ( lower ) divisions (Published 
with kind permission of  Hee-Jin Kim and Kwan-Hyun Youn 2016. All rights reserved)       
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1.5.3.2     Distribution of the Motor Nerve 
 The temporal branch of the facial n. moves super-
omedially toward the upper eyelid and is distrib-
uted to the muscles on the lateral side of the upper 
eyelid. The zygomatic branch of the facial n. dis-
tributes the orbit and the muscles on the lateral 
side of the lower eyelid as it runs superior to the 
inferior palpebral branch of the infraorbital n. 
Generally, the temporal branch transmits motor 
ability to the frontalis m., the corrugator  supercilii 
m., and the superior portion of the orbicularis 
oculi. The zygomatic branch is distributed to 
the inferior portion of the orbicularis oculi m. and 
to the origins of the zygomaticus major and 
minor m. 

 Typically, the buccal branch of the facial n. 
runs superiorly along the lateral side of the nose 
to the radix. Therefore, the procerus m., the 
medial portion of the corrugator supercilii m. on 
the glabella, and the radix are innervated by the 
temporal branch and by the buccal branch 
(Figs.  1.28  and  1.29 ).

1.5.4          Midface 

1.5.4.1     Distribution of the Sensory 
Nerve 

 The midface includes the cheek region and the 
nose. The infraorbital n. of the trigeminal n. 
plays a vital role in the cutaneous sensation in 
the  midface. The external nose is mostly inner-
vated by the infraorbital n. with the exception of 
some parts that are innervated by the external 
nasal branch of the nasociliary n. (from ophthal-
mic n.). The lateral nasal branch of the infraor-
bital n. proceeds along the nasal ala with some 
distributing to the nose tip near the midline. The 
internal nasal branch of the infraorbital n. is dis-
tributed to the mucosal of the nasal septum. The 
superior labial branch of the infraorbital n., one 
of the most distinct branches, is distributed to 
the area that spans from the medial portion of the 
upper lip to the cheilion. The infraorbital n. is 
distributed among the general infraorbital region 
from the infraorbital foramen to the upper lip.  

Ophthalmic nerve

Maxillary nerve

Facial nerve

Mandibular nerve

  Fig. 1.28    Sensory and 
motor nerve distribution on 
the face (V1, ophthalmic 
nerve; V2, maxillary nerve; 
V3, mandibular nerve; VII, 
facial nerve) (Published 
with kind permission of 

 Kwan-Hyun Youn 2016. 
All rights reserved)       
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1.5.4.2     Distribution of the Motor Nerve 
 The buccal branch of the facial n. proceeds 
 medially and has small branches that are dis-
persed to the cheek. These branches superimpose 
with the superior labial branch of the infraorbital 
n. The buccal branch and the infraorbital n. lie 
superimposed with each other in the superior 3/4 
of the infraorbital region. The buccal branch is 
distributed to the levator labii superioris alaeque 
nasi, the levator labii superioris, and the zygo-
maticus minor m. The buccal branch also is dis-
tributed to the zygomaticus major, the risorius, 
and the superior portion of the orbicularis oris m. 
(Figs.  1.28  and  1.30 ).

1.5.5         Lower Face 

1.5.5.1     Distribution of the Sensory 
Nerve 

 In the lower face, the mandibular n. distributes to 
the lower lip and to the mentum. The buccal n. 
 proceeds medially along the occlusal plane to the 
cheilion. The mental n. runs through the mental 
foramen and is distributed to the lower lip which 
includes the cheilion and the mandible. The supe-

rior labial branch of the infraorbital n., the buccal 
n., and the angular branch of the mental n. is 
 distributed to the mouth corner. Furthermore, 
there are nerve plexus formed between the infra-
orbital n. and the buccal n. and also between the 
buccal n. and the mental n. superior and inferior 
to the cheilion.  

1.5.5.2     Distribution of the Motor 
Nerve 

 The marginal mandibular branch of the facial n. 
is distributed to the mentalis, the depressor 
anguli oris, the depressor labii inferioris, and 
the inferior portion of the orbicularis oris m. 
The actual anatomy of the trigeminal n. and the 
facial n. is quite different from that found in the 
textbook. The cutaneous n. of the trigeminal n. 
and the motor n. of the facial n. are not distin-
guished as some of the few, distinct nerves. 
Even though some of the major branches can be 
observed during dissection surgeries with the 
naked eye, they are intertwined with other small 
branches such as nets. Therefore, it is best to 
describe the distribution pattern of nerves with a 
plane rather than with several distinct lines 
(Figs.  1.28  and  1.31 ).

a

Supratrochlear n. Supraorbital n.

Infratrochlrear n.

V1

Infraorbital n.

Facial n.

b

V2

VII

  Fig. 1.29    Sensory and motor nerve distribution at the 
forehead and periorbital region. This specimen was 
 prepared to show the intramuscular nerve distribution by 
Sihler’s  technique (V1, ophthalmic nerve; V2, maxillary 

nerve; VII, facial nerve) ( a ,  b ) (Published with kind 
 permission of  Hee-Jin Kim and Kwan-Hyun Youn 
2016. All rights reserved)       
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V2

V3

Infratorbital n.

Facial n.

VII

a b

  Fig. 1.30    Sensory and motor nerve distribution at the 
midfacial region. This specimen was prepared to show the 
intramuscular nerve distribution by Sihler’s technique 

(V2, maxillary nerve; V3, mandibular nerve; VII, facial 
nerve) ( a ,  b ) (Published with kind permission of  Hee-
Jin Kim and Kwan-Hyun Youn 2016. All rights reserved)       

V2

V3

Infraorbital n.

Facial n.

Mental n.

Buccal n.

VII

a b

  Fig. 1.31    Sensory and motor nerve distribution at the peri-
oral and lower face region. This specimen was prepared to 
show the intramuscular nerve distribution by Sihler’s 
 technique (V2, maxillary nerve; V3, mandibular nerve; VII, 

facial nerve) ( a ,  b ) (Published with kind permission of  
Hee-Jin Kim and Kwan-Hyun Youn 2016. All rights 
reserved)       
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1.6          Nerve Block 

1.6.1     Supraorbital Nerve Block 
(SON Block) 

 The supraorbital n. originates from the supraorbital 
notch, which can be identifi ed on the supraorbital 
rim. If the supraorbital notch cannot be found exter-
nally, it can be replaced by the supraorbital foramen. 
The supraorbital notch is located medial to the mid-
pupillary line on the frontal bone. Insert the syringe 
immediately inferior to the eyebrow and inject anes-
thetics proximal to the supraorbital notch. It is nec-
essary to take caution to avoid injecting the 
anesthetics into the orbit. If the lateral branch has not 
been anesthetized with a general infraorbital nerve 
block, it is suggested to perform additional anesthe-
sia by inserting the syringe 1 cm superior to the orbit 
toward the medial portion of the eyebrow (Fig.  1.32 ).

1.6.2        Supratrochlear Nerve Block 
(STN Block) 

 In 30 % of cases, the supratrochlear n. arises 
together with the supraorbital n. from the supra-

orbital notch and can perform nerve blocks along 
with SON blocks. However, in the majority of 
cases (70 %), the supratrochlear n. originates 
separately from the frontal notch, which requires 
an injection 15 mm lateral from the facial mid-
line, which can be approximated by placing the 
index fi nger on the midline of the forehead. In 
this case, an additional injection is required 
(Fig.  1.32 ).  

1.6.3     Infraorbital Nerve Block 
(ION Block) 

 The infraorbital nerve block is an extremely use-
ful technique to use in aesthetic surgery proce-
dures as both intraoral and extraoral approaches 
could perform effectively. Both approaches target 
the infraorbital foramen, which the infraorbital n. 
passes. The infraorbital foramen is located on the 
upper third where the line between the nasal ala 
superior to the vertical line passing the cheilion 
and the point at the same height as the infraor-
bital margin is divided into three sections 
(Figs.  1.33  and  1.49 ).

   In the extraoral approach, inject anesthetics 
targeting the location of the infraorbital foramen 
as described above. However, the transcutaneous, 
nasolabial approach of approaching from the 
marionette line rather than by vertical insertion 
also exists. This approach injects at the site where 
the superior portion of the marionette line and the 
alar groove meet to form the upside-down 
V-shape and then runs superolaterally. The trans-
cutaneous nasolabial method allows for a more 
intricate approach to the infraorbital foramen 
(Fig.  1.33a ). 

 In the intraoral approach, place the syringe 
parallel to the longer axis of the maxillary sec-
ond premolar and inject the needle slowly and 
superiorly. Inject anesthetics when the target 
is located (Fig.  1.33b ). Both approaches 
require caution to avoid injecting the anes-
thetic inside of the orbit. In such cases, diplo-
pia may occur.  

  Fig. 1.32    Supraorbital and supratrochlear nerve block 
(Published with kind permission of  Kwan-Hyun Youn 
2016. All rights reserved)       
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1.6.4     Zygomaticotemporal 
Nerve Block (ZTN Block) 

 The meeting point of the frontal bone and the 
zygomatic bone is presented as an eminence 
point lateral to the eyebrow. The zygomaticotem-
poral n. originates laterally to this region and 
innervates the lateral portion of the eyebrow and 
the glabellar region. However, facial landmarks 
are unclear. Therefore, a nerve block does not 
always perform well (Fig.  1.32 ).  

1.6.5     Mental Nerve Block 
(MN Block) 

 Similar to the infraorbital nerve block, a mental 
nerve block can also be completed via the extra-
oral or the intraoral approach. Both approaches 
target the mental foramen 2 cm vertically inferior 
from the cheilion. For the extraoral approach, 
inject the syringe posterior to and superomedially 
while  targeting the mental foramen (Fig.  1.34a, c ). 

In the intraoral approach, inject slowly, inferi-
orly, and posteriorly at the mandibular second 
premolar region (Fig.  1.34b, c ).

1.6.6        Buccal Nerve Block (BN Block) 

 The buccal nerve enters the oral mucosa near the 
maxillary second molar, its main trunk running 
medially. As it proceeds medially through the den-
tition, the main trunk of the buccal n. lies in a 
slightly inferior position. The main trunk of the 
buccal n. supplies the entire buccal area including 
the mucosa and skin of the lateral area of the mouth 
corner. The main trunk gives off some branches 
not only near the main trunk running inferomedi-
ally, but also in the other regions. The buccal nerve 
block should be performed with a needle approach-
ing the buccal aspect of the mandibular second 
molar. After placing a needle  parallel to the occlu-
sal plane, inject the anesthetic slowly along the 
buccal aspect of the mandibular second molar or 
oblique line of the mandible (Fig.  1.35 ).

a Infraorbital n.b

  Fig. 1.33    Extraoral ( a ) and intraoral ( b ) approaches for the infraorbital nerve block (Published with kind permission 
of  Hee-Jin Kim and Kwan-Hyun Youn 2016. All rights reserved)       
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c

a b

  Fig. 1.34    Extraoral ( a ) and intraoral ( b ) approaches for mental nerve block (( c ) an illustration showing the anesthe-
tized area) (Published with kind permission of  Hee-Jin Kim and Kwan-Hyun Youn 2016. All rights reserved)       

a b

  Fig. 1.35    Buccal nerve block ( a ,  b ) (Published with kind permission of  Hee-Jin Kim 2016. All rights reserved)       
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1.6.7        Inferior Alveolar Nerve Block 
(IAN Block) 

 In order to completely anesthetize the skin on the 
lower chin, it is necessary to intraorally approach 
the inferior alveolar n. Slowly inject a long needle 
1 cm superior to the occlusal plane of the fi rst pre-
molar on the opposite side of the target toward the 
central point on the retromolar triangle. If the needle 
comes into contact with the ramus of the mandible, 
pull it back slightly and inject anesthetics (Fig.  1.36 ).

1.6.8        Auriculotemporal Nerve Block 
(ATN Block) 

 For an auriculotemporal nerve block, inject 2 cc 
of anesthetics anterior to the tragus. If the auricu-

lotemporal n. is blocked, the sensation of the tra-
gus, the anterior auricle, and the external auditory 
meatus also become blocked. Anesthetizing other 
parts of the auricle requires a great auricular 
nerve block (Fig.  1.37 ).

1.6.9        Great Auricular Nerve Block 
(GAN Block) 

 The great auricular n. proceeds superiorly along 
the anterior surface of the sternocleidomastoid 
m. Place a hand on the patient’s temple in order 
to distinguish the sternocleidomastoid m. and 
mark its boundary. Then inject the anesthetic 
6.5 cm along the line from the external acoustic 
pore to the midpoint between the boundaries of 
the sternocleidomastoid m. (Fig.  1.37 ).   

ba

  Fig. 1.36    Inferior alveolar nerve block ( a ,  b ) (Published with kind permission of  Hee-Jin Kim and Kwan-Hyun 
Youn 2016. All rights reserved)       
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1.7     Facial Vessels and Their 
Distribution Patterns 

 Facial blood vessels are extremely important. As 
fi ller injections become more common, blood 
vessel-related issues, such as skin necrosis and 
blindness, will become more prominent. 
Therefore, more in-depth studies on blood vessel 
pathways in terms of injection techniques are 
required. 

 Clinically, facial blood vessels do not follow 
one specifi c pattern. Dissections show many vari-
ations of this pattern. Furthermore, facial blood 
vessels contain not only arteries but also veins 

and their branches. It is impossible to perfectly 
avoid every single blood vessel during blind 
injections. However, with enough knowledge of 
these vessels, it is possible to minimize risks and 
perform a safe injection. 

 Chapter   1     deals with general and typical pat-
terns of the facial a., and Chaps.   3    ,   4    , and   5     
describes patterns, depths, and variations of ves-
sel types that branch according to their regions 
and their clinical signifi cances. 

 The blood supply of the head and neck is mostly 
given by the common carotid a. The right common 
carotid a. and the right subclavian a. are arising 
from the brachiocephalic trunk. On the other side, 

Great auricular n.

Auriculotemporal n.

Zygomaticotemporal n.

Supratrochlear n.

Supraorbital n.

Infraorbital n.

Buccal n.

Greater occipital n.

Lesser occipital n.

  Fig. 1.37    Topographic anatomy of peripheral sensory nerve branches of the head and neck (Published with kind per-
mission of  Kwan-Hyun Youn 2016. All rights reserved)       
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the left common carotid a. and the left subclavian 
a. are arising independently from the aortic arch. 
At the level of the superior border of the thyroid 
cartilage, the common carotid a. divides into inter-
nal and external carotid arteries. The pulse of the 
common carotid a. can be felt when touching the 
anterior border of the sternocleidomastoid m. at 
the level of the thyroid cartilage. 

 The internal carotid artery has no other arte-
rial branches except the ophthalmic a. before 
reaching the brain. The internal carotid a. runs 
anteromedially through the carotid canal and 
enters the middle cranial fossa. The internal 
carotid a. supplies blood to the cerebrum, and a 
portion enters the orbit area, arrives at the super-
omedial side of the orbital, and supplies blood 
to the eye, the orbit, and the lacrimal gland. 

 The external carotid a. originates from the 
common carotid a. in the area of the carotid 
sheath. Although the origin of the external carotid 
a. lies anteriorly and medially from the internal 
carotid a., it locates further laterally as it ascends. 
This artery divides into eight branches. 

 The facial blood supply is given by the inter-
nal carotid a. and the external carotid a. These 
arteries are accompanied by the corresponding 
sensory n. On the superfi cial layer of the skin, 
branches of the external carotid a. (facial a., 
superfi cial temporal a., facial branches of the 
maxillary a.) and branches of the internal 
carotid a. (supraorbital a. branching from the 
ophthalmic a., supratrochlear a., infratrochlear 
a.) supply blood to this layer (Figs.  1.38  and 
 1.39 ).

Common carotid a.

External carotid a.

Internal carotid a.

Occipital a. 

Inferior labial a.

Superior labial a.

Posterior auricular a. 

Superficial temporal a.

Transverse facial a.

Maxillary a.

Facial a.

Supraorbital a.

Supratrochlear a.

Ophthalmic a.

  Fig. 1.38    External and internal carotid arterial system and their branches (Published with kind permission of 
 Kwan- Hyun Youn 2016. All rights reserved)       
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1.7.1        Facial Branches of the 
Ophthalmic Artery (Fig.  1.40 ) 

1.7.1.1        Supraorbital Artery 
 The supraorbital a., together with the supraorbital 
n., originates from the supraorbital notch, or the 
supraorbital foramen, and supplies the upper eye-
lid, forehead, and the scalp region.  

1.7.1.2     Supratrochlear Artery 
 The supratrochlear a. runs more medially than 
the supraorbital artery and supplies the upper 
eyelid, the forehead, and the scalp.  

1.7.1.3     Dorsal Nasal Artery 
 The dorsal nasal a. originates from the medial 
canthus of the orbit together with the infratroch-
lear n. and supplies the medial portion of the 
upper eyelid, the lacrimal sac, and the dorsum of 
the nose.  

1.7.1.4     Lacrimal Artery 
 The lacrimal a. is the last, small part of the oph-
thalmic a. that originates from the lateral side of 
the supraorbital margin and supplies the lateral 
side of the upper eyelid.  

Lateral nasal a. & v.

Supratrochlear a. & v.

Supraorbital a. & v.

Intercanthal v.

Sentinel v.

Inferior palpebral v.

Columellar a.

Nasal septal br. 

Superior labial a.

Inferior labial a.

Superior palpebral v.

Dorsal nasal a.

Inferior alar br. 

Facial v.

Facial a.

  Fig. 1.39    General courses and locations of the artery and vein on the face (Published with kind permission of 
 Kwan- Hyun Youn 2016. All rights reserved)       

 

1 General Anatomy of the Face and Neck



35

1.7.1.5     External Nasal Artery 
 The external nasal a. runs through the junction 
between the nasal bone and the nasal cartilage. It 
supplies the intermediate zone of the external 
nose inferior to the nasal bone.   

1.7.2     Facial Branches 
of the Maxillary Artery 
(Fig.  1.41 ) 

1.7.2.1        Infraorbital Artery 
 The infraorbital a. exits the infraorbital foramen 
inferior to the orbit and branches to the inferior 
palpebral branch, the nasal branch, and the supe-
rior labial branch.  

1.7.2.2     Zygomatic Artery 
 Two branches of the zygomatic a. (zygomatico-
facial branch and zygomaticotemporal branch) 
pass along the zygomatic canal on the lateral 
wall of the orbit. The zygomaticofacial branch 
exits the zygomaticofacial foramen and sup-
plies the zygomatic region and the cutaneous 
layer of the cheek. The zygomaticotemporal 
branch exits the zygomaticotemporal foramen 

and supplies the cutaneous layer of the tempo-
ral region.  

1.7.2.3     Buccal Artery 
 The buccal a. runs to the muscle internally between 
the ramus of the mandible and the masseter m. It 
branches to the surface of the cheek and supplies 
the cutaneous and mucosal layer of the cheek and 
the molar gingiva on the buccal side.  

1.7.2.4     Mental Artery 
 The mental a. branches from the inferior alveolar 
a. inside the mandibular canal. It exits the mental 
foramen along with the mental n. and supplies 
the chin, the lower lip, and the mandibular inci-
sive gingiva.   

1.7.3     Facial Artery 

 The facial a. branches from the external carotid 
a., winds through the antegonial notch, passes the 
masseter m. anteriorly, and runs tortuously to the 
nasion and the glabella. It is known that the facial 
a., which runs superomedially through the face, 
branches to the inferior labial a., the superior 

Supraorbital a.

Supratrochlear a.

Dorsal nasal a.

Angular a.

b

Superficial temporal a.

a

  Fig. 1.40    Periorbital arterial distribution of the ophthalmic artery (internal carotid arterial system) ( a ,  b ) (Published 
with kind permission of  Hee-Jin Kim and Kwan-Hyun Youn 2016. All rights reserved)       
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Infraorbital a..

Zygomaticofacial a.

Maxillary a.

Deep temporal a.

Mental br.

Inferior alveolar a.

External carotid a.
Buccal a.

  Fig. 1.41    Maxillary artery and its branches (Published with kind permission of  Kwan-Hyun Youn 2016. All rights 
reserved)       

labial a., and the lateral nasal a. and terminates as 
the angular a. (Fig.  1.42 ). The facial a. is described 
in many textbooks as running from the mandibu-
lar angle to the radix and is in charge of most of 
the blood supply to the face. The facial a. contin-
ues all the way to the angular a. in only 36.3 % 
cases among 91 Korean hemifaces. In other races, 
the angular a. was observed in 4 % of French 
hemi-faces, 12 % of Japanese hemi-faces, 22 % 
of Turkish hemi-faces, and 68 % of British hemi- 
faces. Although the research presented differ-
ences of angular a. occurrences among various 
ethnicities, the actual cause for that difference is 
still unclear, because the fractions of populations 
observed to possess angular a. were quite differ-
ent between French and British populations 
despite both of them being Caucasian. What is 
quite apparent, however, is the fact that general 
documentation stating that the facial a. proceeds 
to the angle of the orbit seems erroneous 
(Fig.  1.42 ).

   Facial a. symmetry is observed in only 30 % of 
the cases, and regions with sparse blood supply 
are supplied additionally by branches of the 
superfi cial temporal a. (transverse facial a., 

supraorbital a., supratrochlear a.), branches of the 
ophthalmic a., and branches of the maxillary a. 
(infraorbital a., mental a.). The more prominent 
arteries on the opposite side of the face can also 
supply these regions. 

1.7.3.1     Facial Artery Branches 

   Superior, Inferior Labial Branch 
 The facial a. proceeds obliquely and superiorly to 
the angle of the mouth, and branches of the supe-
rior labial a. to the upper lip and branches of the 
inferior labial artery to the lower lip appear.  

   Inferior Alar Branch 
 The inferior alar branch divides off from the 
facial a. immediately adjacent to the nasal ala and 
runs to the columella. It merges with columellar 
branches from the superior labial a. and forms an 
artery that runs through the columella all the way 
to the nasal tip.  

   Lateral Nasal Branch 
 The lateral nasal branch supplies the nasal ala 
and the nasal bridge, divides lateral to the nasal 
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ala, and runs along the lateral side of the nose. It 
continues to the nasal branch of the infraorbital 
a. and the external nasal branch of the ophthal-
mic a.  

   Angular Artery 
 The angular a. is the terminal artery of the facial 
a. after it branches from the lateral nasal and runs 
superiorly to the canthus. It terminates at the 
medial canthus region and branches to the medial 
side of the eyelid and the nose. The angular a. 
sometimes branches from the ophthalmic branch 
rather than from the facial a., but it is observed to 
be the terminating branch of the facial a. in 51 % 
of the cases.   

1.7.3.2     Typical Distribution Patterns 
of the Facial Artery 

 Branches of the facial a. are categorized into four 
types depending on their directions, locations, 
and supplying regions (lower lip, upper lip, nasal, 
and infraorbital region). The branching pattern 
can be generally organized into three categories 
depending on the region: type I (nasolabial pat-
tern; 51.8 %), type II (nasolabial pattern with 
infraorbital trunk; 29.6 %), and type III (forehead 
pattern; 18.6 %) (Fig.  1.43 ).

1.7.4         Frontal Branch 
of the Superfi cial Temporal 
Artery 

 The superfi cial temporal a. is the terminal 
branch of the external carotid a. that emerges 
from the facial side between the temporoman-
dibular joint and the ear and runs superiorly to 
the scalp. It branches to the transverse facial a. 
immediately inferior to the ear and is located 
about 2 cm  inferior to the zygomatic arch. The 
superfi cial temporal a. branches to both the 
frontal branch and the parietal branch 37 mm 
superior and 18 mm anterior from the tragus. 
The frontal branch runs obliquely toward the 
forehead and has either one branch (94.8 %) or 
two branches (5.2 %) that approach the frontalis 
m. past its  lateral border and supply the region 
(Fig.  1.44 ). The superfi cial temporal a. passes 
the lateral side of the head along with auriculo-
temporal n. It branches to the transverse facial a. 
approximately 1 cm inferior to the zygomatic 
arch, runs superiorly, and divides into the fron-
tal branch, which supplies the lateral side of the 
forehead, and into the parietal branch, which 
supplies the parietal region. The transverse 
facial a. runs anteriorly, merges with the branch 

Lateral nasal a. 

Supratrochlear a. 

Supraorbital a. 

Dorsal nasal a.

Superior labial a.

Facial a.

Angular a.

Inferior alar br.

  Fig. 1.42    General concept about the 
course of the facial artery. This concept is 
controversial according to many studies of 
the facial artery (Published with kind 
permission of  Kwan-Hyun Youn 2016. 
All rights reserved)       
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of the facial a., and supplies the parotid gland 
and the cheek.

1.7.5        Facial Veins 

 The facial v. follows the same distribution pattern 
as the facial a. with a few differences. Typically, 
the facial v. presents a greater amount of pattern 
variation than the facial a. (Fig.  1.45 ).

1.7.5.1       Veins with Cutaneous Nerves 
and Arteries 

 The facial v. runs in the direction opposite from 
the corresponding facial a. Veins of the fore-
head, the scalp, and the upper eyelid run to the 
superior ophthalmic v. on the orbit. The veins of 
the upper lip, the lateral side of the nose, and the 
lower eyelid run through the infraorbital v. to 
the infratemporal region and the pterygoid 
plexus.  

Type I

a

b

c

Type Ia Type Ib

Type II Type IIa Type IIb

Type III Type IIIa Type IIIb

  Fig. 1.43    Three patterns of 
the facial artery (FA). ( a )  Type 
I  nasolabial pattern, ( b )  type 
II  nasolabial pattern with 
infraorbital trunk, ( c )  type III  
forehead pattern ( Ag  angular 
a.,  LN  lateral nasal a.,  IA  
inferior alar br.,  SL  superior 
labial a.,  IL  inferior labial a., 
 FA  facial a.) (Published with 
kind permission of  
Kwan-Hyun Youn 2016. All 
rights reserved)       
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Frontal br. of the
superficial temporal a. 

Frontalis m.

Parietal br. of 
the superficial 
temporal a.

a b

  Fig. 1.44    Frontal and parietal branches of the superfi cial 
temporal artery ( a ) and location of the ramifi cation point 
of the frontal branch of the superfi cial temporal artery ( b ) 

(Published with kind permission of  Hee-Jin Kim and 
Kwan-Hyun Youn 2016. All rights reserved)       

1.7.5.2     Facial Vein 
 The facial v. parallels the facial a. in most 
instances. However, it runs more posteriorly than 
the facial a. and is less tortuous in the opposite 
direction of the facial a. The facial v. branches as 
follows (Fig.  1.45 ). 

   Angular Vein 
 The angular v. is formed through the merging of 
the supraorbital v. and the supratrochlear v. at 
the canthus. The angular v. branches into two 
different branches with one fl owing into the 
orbit and continuing to the superior ophthalmic 
v. and the other proceeding superfi cially and 
running inferiorly along the face as a facial v 
(Fig.  1.46a ).

      Intercanthal Vein 
 The intercanthal v. has been observed at the gla-
bella and the radix in 71 % of the cases and is 
located along the midpupillary line on the subcu-
taneous layer. 63.4 % of the cases showed that the 
intercanthal v. was observed along the line con-
necting the bilateral canthus, and the other 7.3 % 
of the cases showed that the vein was observed 
inferior to the same line. All the observed 
 intercanthal veins run through the more superfi -
cial subcutaneous layer rather than the procerus 
m. (Figs.  1.46b  and  1.47 ).

      Facial Vein 
 The facial v. obliquely runs posteroinferiorly 
toward the mandibular angle, receiving many 
tributaries.  

   External Nasal Vein 
 The external nasal v. originates from the lateral 
side of the nose and connects to branches of the 
infraorbital v.  

   Deep Facial Vein 
 The deep facial v. connects to the pterygoid 
plexus in the deep layer of the face.  

   Labial Vein 
 The labial v. originates from the upper lip and the 
lower lip. The superior labial v. connects to the 
infraorbital v. The inferior labial v. connects to 
the mental v. The facial v. continues inferiorly 
along the antegonial notch toward the neck. The 
facial v., unlike the facial a., runs through the 
superfi cial portion of the mandible.   

1.7.5.3     Retromandibular Vein 
 The superfi cial temporal v. runs inferiorly, merg-
ing with the branch from the parotid gland and 
exits the lower margin of the parotid gland. The 
retromandibular v. is bifurcated into the anterior 
and posterior branch at the mandibular angle. 
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