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Preface

The surface of the face is a roadmap for the underlying anatomy. Anatomy is
not arbitrary: structures show a remarkable consistency between individuals. It
is the difference in the shapes of facial structures and their relationship to one
another that determine the unique and distinct appearance of each individual.
This is the premise of Facial Topography: Clinical Anatomy of the Face. The term
topography in this context refers to more than a definition of anatomic structures;
it encompasses and attempts to define surface landmarks—shapes, contours,
creases, and lines—that help to predict the course and location of deeper struc-
tures. These shapes are first described as anatomic regions, strictly defined by
superficial and deep boundaries. Within each region, anatomic subunits are
likewise determined by true anatomic structures. Thus basic concepts and prin-
ciples of facial anatomy can be developed that will enable us to systematically
visualize and analyze the human face.

The potential clinical applications of such systematic analysis open exciting and
challenging new avenues for exploration: the ability to predict the location of
deeper structures based on surface landmarks is invaluable to both aesthetic
and reconstructive surgeons. For example, knowledge of the facial fat compart-
ments and how they atrophy not only helps us to understand their role in facial
aging but also explains the disease processes of the face. As we refine techniques
for facial rejuvenation and reconstruction, developing less-invasive procedures
with smaller incisions and with greater reliance on the use of toxins, fillers, and
fat for facial shaping, it is essential to fully understand the topography of each
patient’s face to determine the optimal anatomic location for surgical manipula-
tion, volume enhancement, and facial contouring.

In writing this book, we had several goals in mind. The first was to demonstrate,
in a clear and straightforward manner, how facial anatomy appears in real life.
Fresh cadavers are priceless for achieving this end, and the images presented
here will illuminate these anatomic units for all students of anatomy, whatever
their level of expertise. Our conscious emphasis has been to show rather than
tell; the dissections themselves speak volumes about the structures described
succinctly in the text. The second goal was to demonstrate how the parts of the
face are related to one another to help physicians create a three-dimensional
model in their mind’s eye. If we understand the anatomic subunits of a region
and how they affect surface shape—the topography—we can then work backward
using surface shapes as landmarks for the underlying anatomy.
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Preface

By combining photographs of meticulous dissections of each region of the face
with beautifully rendered parallel medical illustrations, we have endeavored
to define the underlying structures of each area and to illuminate the clinical
importance of the anatomic lessons that have been revealed.

Surface shapes are the common thread that runs throughout these pages as each
region of the face is examined and analyzed. The book begins with a focus on the
central forehead, a key area of facial expression. Next we turn our attention to
the cheek, eyelids, nose, temporal fossa, and preauricular region. We conclude
with a discussion of the lips and chin, two distinct anatomic regions that share
the common denominator that less research has been directed at their basic
soft tissue anatomy than for other facial regions. This last chapter serves as an
example of how the tenets developed throughout the book can be applied in
clinical practice to help us better understand the anatomy of any given region
and how it influences potential outcomes.

The use of surface landmarks is an emerging science, made possible by synthe-
sizing past and present research. The work presented here is based on findings
in more than 1000 dissections and encompasses 20 years’ worth of work. Many
of these observations are presented for the first time, but each observation is
backed by multiple dissections performed in a rigorously controlled manner.
We anticipate that some of the observations will serve as the basis for future
research: many of the concepts and principles discussed here can be applied
to better define any given region.

Just as this book was written with several goals in mind, it is also intended for
physicians in several fields and at various levels of expertise and training. For
trainees, it provides valuable information for understanding key anatomic land-
marks. For clinicians who deal with changing the shape and form of the face
through surgical manipulation and/or the injection of toxins, fillers, or fat, the
book presents critically important findings to ensure safe and effective treatment,
suggesting techniques to achieve a successful result.

As with any emerging science, some of the conclusions reached in these pages
may miss their mark. Future research is needed to redefine, reclassify, and ad-
vance our understanding of the information explored here. We hope that these
basic concepts and principles set the stage for additional work in this area.

Mastering anatomy is a lifelong process, and we can say with complete certainty
that we are finally ready to begin to learn this dynamic and fascinating science.

Joel E. Pessa
Rod J. Rohrich
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Classic Cadaver Dissections Introducing Each Chapter

Each chapter is introduced using a classic dissection from one of the great atlases of human
anatomy. In this way, we hope to show the continuity between the current subject, facial
topography, and basic research preceding this work. Each dissection presented illustrates
the association between surface form and underlying structure. Taken as a group, these
dissections suggest many of the basic concepts and tenets of facial topography.

Chapter 1, Terminology of Facial Topography, and
Chapter 8, The Lips and Chin

Bell Charles, Bell John. Engraving of the Arteries. Philadelphia: Lea &
Febiger, 1833. Reproduced with permission from the Rare Books Collec-
tion of the University of Texas Southwestern Medical Center.

Perhaps one of the greatest anatomists of all time, Sir Charles Bell is best
remembered for his differentiation between the motor innervation of
the fifth and seventh cranial nerves. However, Bell’s dissections covered
many other regions in addition to the face. His book, Engravings of the
Arteries, described the vascular supply of the body in detail. This illustra-
tion is remarkable for its precision. It shows the ascending philtral arteries
and the boundary vessels of the central lip. The boundary of the lateral lip
compartment is defined, and the artery associated with the lip-chin crease
is noted. On an even finer level, Bell showed the vessels to the corner of the
lip and modiolus, thereby defining the origin of the lateral oblique chin
crease and the boundary of the lateral lip compartment.

Chapter 2, The Central Forehead

McClellan G. Regional Anatomy in its Relation to Medicine and Surgery,
vol 1. Philadelphia: JB Lippincott Co, 1892. Reproduced with permission
from the Rare Books Collection of the University of Texas Southwestern
Medical Center.

McClellan was the grandson of the founder of Jefferson Medical College,
Philadelphia, the nephew of Civil War General George McClellan, and the
patron of anatomy at the College. McClellan set a precedent for studying
surface anatomy and correlating it with underlying structure with his
hand-colored photographs of predissection and postdissection images.
The illustration presented here notes the intimate relationship between the
nerves and vessels of the forehead, a basic principle of human anatomy.

xiii
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Classic Cadaver Dissections Introducing Each Chapter
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Chapter 3, The Cheek

Maclise J. Surgical Anatomy. Philadelphia: Blanchard & Lea, 1859. Repro-
duced with permission from the Rare Books Collection of the University
of Texas Southwestern Medical Center.

Maclise’s statements rank him among the earliest topographic anatomists:
“The unbroken surface of the human figure is as a map to the surgeon,
explanatory of the anatomy arranged beneath.” The goal of his landmark
book was, in his words, “to indicate the interior through the superficies.”
Maclise was trained as a classical artist, as well as a surgeon and anato-
mist; the plates of his book are each illustrative of his desire to show the
relationship between surface form and underlying anatomy. This illustra-
tion details the proximity and superficial course of the frontal branch of
the facial nerve to the lateral forehead artery as it approaches the frontalis
muscle, a potential site of nerve injury.

Chapter 4, The Eyelids

Cloquet J. Manuel D’Anatomie Descriptive du corps Humain. Paris:
Place de I'Ecole de Médecine, 1825. Reproduced with permission from
the Rare Books Collection of the University of Texas Southwestern Medi-
cal Center.

Jules Cloquet was a celebrated Parisian surgeon as well as an accom-
plished lithographer. A prolific writer, Cloquet covered the entire breadth
of human anatomy. Less well known is the fact that he was interested in
cross-sectional anatomy. In this respect he predated all others, including
Deaver, who studied the face, and Kanavel, who introduced the concept
of spaces on the hand.

Chapter 5, The Nose

Sobotta J. Atlas and Text-Book of Human Anatomy. Philadelphia: WB
Saunders, 1906. Reproduced with permission from the Rare Books Col-
lection of the University of Texas Southwestern Medical Center.

Johannes Sobotta’s textbook is one of the classic major treatises of human
anatomy. After 15 editions, his work retains the freshness and clinical rel-
evance of the original text. Sobotta’s text is perhaps best appreciated for its
superb illustration, rendered in a style that is still taught to this day. This
illustration shows the lateral boundary of the nose as a separate anatomic
region. The path of the infraorbital nerve is noted to cross the cheek-nose
boundary, emphasizing the point that structures travel within and through
anatomic subunits.
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Chapter 6, The Temporal Fossa

von Bandeleben K, Haeckel H. Atlas der topographischen Anatomie. Jena,
Germany: Verlag von Gustav Fischer, 1904. Reproduced with permission
from the Rare Books Collection of the University of Texas Southwestern
Medical Center.

Fritz Frohse, better remembered for his work on the path of the radial nerve,

here illustrates the pattern of nerve branching within the temporal region

and their relationship to the frontal branch of the facial artery. A Berlin

anatomist, Frohse and his brother worked on several texts, among them
a well-known handbook of anatomy. This illustration is unique in that
it is one of few that accurately portrays the extent of the preorbital part of
the orbicularis oculi muscle. Frohse’s detail is such that he included the
minor branch of the transverse facial artery as it approaches the danger
zone for nerve injury referred to as McGregor’s patch.

Chapter 7, The Periauricular Region

Maclise J. Surgical Anatomy. Philadelphia: Blanchard & Lea, 1859. Repro-
duced with permission from the Rare Books Collection of the University
of Texas Southwestern Medical Center.

Joseph Maclise expertly defined the anatomy of the periauricular region,
including its medial boundary, the superficial temporal artery. Maclise,
as an engraver as well as a surgeon, helped to illustrate several other texts,
including Quain’s handbook on the vascular supply of the bodly.
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CHAPTER 1

Terminology of
Facial Topography




Facial Topography: Clinical Anatomy of the Face

The terminology of facial topography is unique: each word or phrase is consid-
ered in the context of how it relates to surface contour, shape, and form. This is
slightly different from the thought process applied to standard anatomic terms.

For example, it is entirely correct to define the angular artery as a branch of
the supratrochlear artery that anastomoses with the facial artery. In the field of
reconstructive surgery, the angular artery might be described as a blood sup-
ply to the nasolabial flap. In cosmetic surgery, it may be added that the angular
artery is near the nasomaxillary junction where the nasal bone will be fractured.

From the perspective of facial topography, the angular artery defines the su-
perficial boundary between the nose and the cheek. The term is thought of in
reference to how it affects, or is affected by, surface topography. The utility of
this method is that information is not limited to one field or specialty; it can be
applied to any endeavor that deals with the human face.

TERMINOLOGY

aesthetic subunits Regions of the face defined by planes and reflected light.
Aesthetic subunits are an aid to reconstructive surgery. (Compare aesthetic
subunits with anatomic subunits.)

A-frame deformity Distinct peak of the upper eyelid between the transitional
fat and the preaponeurotic fat pads that occurs in some individuals.

alar cleft Shallow groove in the ala of the nose that occurs between anatomic
compartments. This cleft may develop a crease in some individuals. The thick-
ness of subcutaneous fat and/or dermis is different on either side of this cleft.

alar groove Region of the lower nasal sidewall directly above the ala. Dermis
and subcutaneous fat are thinner at the alar groove. The groove is a boundary
zone between the ala and lateral nose and is a landmark for the course of the
arterial arcade.

alarrim Aesthetic subunit of the lower third of the nose.
anatomic compartments Discrete regions of facial adipose tissue. Anatomic

compartments may be superficial or deep. Superficial anatomic compartments
are defined by blood supply; the nasolabial fold and malar mound are examples
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of superficial anatomic compartments. Deep anatomic compartments are de-
fined by fascia or fusion zones; buccal and temporal fat are examples of deep
anatomic compartments.

anatomic subunits Areas of the face defined by the boundaries of a superfi-
cial and/or deep fat compartment. These consist of discrete compartments of
adipose tissue, along with the muscles, nerves, and vessels that travel within
and through them.

angular artery Vascular boundary of the lateral nasal sidewall. A reference
point for the location of the levator labii superioris alaeque nasi muscle.

anterior auricularis muscle Inferiormost superficial muscle of the temporal
fossa. Contraction of this muscle leads to vertical creases in front of the ear.

anterior cheek projection Forward projection of the cheek as measured at
the medial cheek compartment. This measurement is affected by several fac-
tors: maxillary curvature, the thickness of deep medial cheek fat, and the thick-
ness of medial cheek fat. It is usually assessed relative to the anterior cornea or
orbital rim.

apparent boundaries Regions of the face where it appears that tissue is con-
fluent between anatomic compartments. Examples occur at the nose-cheek
junction and at the cheek-neck junction.

arcus marginalis Fusion zone of multiple fascias and periosteum along the
inferior orbital rim. This occurs several millimeters above the lid-cheek crease.

auriculotemporal nerve Sensory nerve to the scalp that parallels the anterior
superior auricular compartment.

boundaryzone Areabetween two or more anatomic compartments. Nerves
transit through boundary zones between compartments, both superficial and
deep.

buccal branch of facial nerve  Branch of the seventh nerve that travels through
the buccal space. This branch innervates the upper lip and eyelid and provides
ancillary innervation to the medial forehead muscles.

buccal fat Deep anatomic compartment situated posterior and lateral to the
zygomaticus major muscle that exists as multiple lobes or lobules. The buccal fat
helps to define the jowl. The inferior lobe of buccal fat is a topographic landmark
for the parotid duct, the facial artery, and marginal mandibular nerve.
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buccal space Deep space of the face defined by superficial and deep fascias.
Itis continuous from the temporal fossa to the lower cheek. Structures from the
pterygopalatine fossa travel within this space, as does the buccal branch of the
facial nerve.

central chin crease Crease between two superficial medial chin compart-
ments. A fold forms on either side of this crease.

central compartment of lower lip Analogous structure in the lower lip to the
central compartment of the upper lip. This is visible in some individuals, and
likewise identifies the position of ascending arteries.

central compartment of upperlip Anatomic subunit of the upper lip, found
between the two philtral columns. It is defined by ascending philtral arteries.

central forehead artery Vessel that defines the midline forehead wrinkle.

central neck compartment Superficial anatomic compartment directly caudal
to the submental fat compartment. The boundaries of this compartment may
tether the neck skin. Visible skin creases are the topographic landmarks for this
compartment and its blood supply.

cheek Anatomicregion with precise boundaries: the superior boundary is the
lower eyelid, the lateral boundary the periauricular region, inferior boundary
the neck, and the medial boundary is formed by the nose, lips, and chin. These
boundary zones occur at both a superficial and a deep level.

cheek-chin crease Boundary between superficial anatomic compartments
of the cheek and chin. Cheek tissue is thicker than chin tissue at this boundary.

cheek-chin fold Another name for the inferior part of the jowl.

corrugator crease Skin crease between the medial and lateral corrugator
compartments. Because perforators from the supratrochlear artery define this
crease, it is a topographic landmark for the position of the artery.

corrugator superciliimuscle Medial forehead muscle having two parts. The
length of this muscle spans both the corrugator and supraorbital creases.

crease Surface landmark for underlying arterial vessels. A crease occurs be-
tween two superficial anatomic compartments of different thickness. Tonic
muscular contraction accentuates the crease that occurs perpendicular to the
direction of muscular contraction.



Chapter1 Terminology of Facial Topography

danger zone Area of increased risk of nerve injury, either sensory or motor.
Danger zones can be predicated based on underlying anatomy. Three types of
danger zones exist: transition zones between superficial compartments; fu-
sion zones of fascias; and points where multiple compartments meet to form a
tethering band.

deep fat Adipose tissue deep to superficial or deep fascia. Examples of deep fat
include temporal fat below the deep fascia and deep medial cheek fat beneath
the superficial fascia.

deep lateral chin compartment Fat compartment deep to the depressor
anguli oris muscle. This is also referred to as prejowl fat.

deep medial cheek fat Deep anatomic compartment. This fat contributes to
anterior cheek projection.

depressor anguli oris muscle Lower lip muscle that depresses or lowers the
corner of the mouth. Tonic contraction of this muscle contributes to the cheek-
lip crease.

external nasal artery Artery that determines the superficial lateral nasal
compartment. The external nerve travels with this artery along a boundary zone.

extraconal intraorbital fat Precise definition of what is commonly referred
to as intraorbital fat. The intraorbital fat pads, all identified by surface contour,
are partially intraorbital and extraorbital.

eyelid Anatomic region of the face. The upper eyelid and lower eyelid have
precise boundaries from the rest of the face and from one another.

facial artery Source vessel of the face, the position of which can be predicted
based on surface landmarks such as creases and folds.

facial muscles Muscles of the face, either mimetic or involved with chewing.
Facial muscles cross boundary zones between two or more anatomic compart-
ments and do not define either compartments or subunits. The facial muscles
are in the same plane or depth as the superficial fascia. Deep fat is found below
any facial muscle where gliding is required. The presence of facial muscles is
signified by the wrinkle or crease with which each is associated.

facial nerve Motor nerve to the mimetic facial muscles. The course of this
nerve can be predicted based on topographic landmarks.
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fold Contour change in surface topography of the face that is associated with
different thicknesses of adjacent superficial compartments.

forehead Region of the face separate from the upper eyelid, temporal fossa,
and nose. Deep and superficial boundaries exist between the forehead and
other regions.

forehead-lid crease Crease defined by vascular arcade between the forehead
and upper eyelid.

frontal branch facial artery Surface landmark beneath which the frontal
branch of the facial nerve travels to the frontalis muscle.

frontal branch of facial nerve Technically the branch of the facial nerve that
innervates the frontalis muscle. The frontal branches also innervate anterior, su-
perior, and posterior auricularis muscles as well as the temporoparietalis muscle.

frontalis muscle One of the forehead muscles from which the frontal branch
of the facial nerve takes its name. The frontalis muscle elevates the brow and
forms the horizontal forehead wrinkles.

fusion zones Areas of fusion between superficial and deep fascia. Folds may
form at fusion zones.

great auricular nerve Sensory nerve to the lateral cheek, ear, and ear sulcus.
This nerve can be injured by improper transitioning techniques during surgery.

inferior lobe buccal fat Discrete lobe of fat within the buccal space that pre-
dicts the location of the parotid duct. A branch of the facial nerve and the facial
artery travel at the inferior margin of this deep fat.

inferior oblique muscle Intraorbital muscle, the position of which can be
predicted based on surface landmarks of the intraorbital lower eyelid fat.

infraorbital nerve Sensory nerve to cheek and upper lip. Its course and origin
coincide with the convergence of the nasojugal and lid-cheek creases.

intraorbital fat Deep fat of the upper and lower eyelids beneath orbicularis
oculi muscle.

jowl Region of the face defined by superficial superior and inferior compart-
ments and buccal fat.
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jowl compartments Superficial anatomic compartments directly lateral to
the upper lip and chin.

lateral neck fold Oblique fold running from the ear downward. The greater
auricular nerve travels along the lateral neck fold. This is an example of a fusion
zone, where superficial fascia fuses to deep fascia. This is a danger zone for pos-
sible injury to the great auricular nerve.

lateral orbital thickening The orbicularis retaining ligament thickens at the
orbital rim and zygomatic arch. This represents a deep boundary of the tem-
poral fossa.

lateral palpebral crease Crease that travels from the upper eyelid horizon-
tally across the temporal fossa. This is a landmark for its corresponding artery.

lateral temporal cheek compartment Lateralmost superficial compartment
of the cheek. This compartment is the boundary between the cheek and peri-
auricular region. The buccal branch of the facial nerve exits through the parotid
gland beneath this compartment.

levator palpebrae superioris muscle Eyelid elevator muscle that may be in-
advertently paralyzed by a botulinum toxin injection as a result of the imperfect
seal between forehead and upper eyelid.

lid-cheek junction Boundary between lower eyelid and cheek. The lid-cheek
crease is the topographic reference for this boundary.

ligament Fascial connection between bone or cartilage and muscle, or
between cartilage and cartilage. Ligaments frequently occur at the origin of
facial muscles; for example, the depressor anguli oris and zygomaticus major
muscles.

lip-chin crease Anatomic term for the labiomental crease. The mental artery
defines this crease. Adipose tissue of the mobile lower lip is thinner than that
in the chin.

loose areolar fat Deep fat of the face, usually associated with the layer of fat in
the temporal fossa below superficial fascia. It is here that the facial nerve travels
on its way to the undersurface of the frontalis muscle.

lower eyelid Anatomic region with boundaries defined by vascularized mem-
branes, the canthal tendons, and the lid margin. The lower eyelid is composed
of several anatomic subunits.
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malar mound The superior most superficial anatomic compartment of the
cheek; it is prone to edema. This is a landmark for the more deeply situated
lateral suborbicularis oculi fat.

masticator space Buccal space.

medial cheek fat Superficial anatomic compartment lateral to the nasolabial
compartment. The thickness of this area contributes to the projection of the
anterior cheek.

medial corrugator compartment Superficial adipose compartment defined
by the supratrochlear artery and its branches. This compartment helps in locat-
ing both the artery and the corresponding muscle.

medial upper eyelid fat pad Intraorbital fat pad visible on examination that
is the topographic landmark for an artery that ultimately communicates with
the retinal artery.

middle postauricular compartment The superior border of this compartment
coincides with the posterior auricularis tendon, beneath which lies a branch of
the great auricular nerve and the postauricular artery.

midline forehead crease Midline forehead indentation, more accurately
described as a wrinkle. This wrinkle helps to locate the midline artery arising
from the supratrochlear artery.

nasojugal crease Accepted term for the crease between the lower eyelid, nose,
and cheek (sometimes called the nasojugal groove or tear trough). This crease
lies above the angular artery and vein. The nasojugal crease is an important
landmark for the infraorbital artery and nerve.

nasolabial compartment Medialmost superficial cheek adipose compart-
ment. Although an accepted term in current use, this compartment technically
lies between the cheek and upper lip. The compartment in the upper lip between
the nose and lip is the superior lip compartment.

nasolabial crease Cheek-lip crease.
nasolabial fold Cheek fold associated with the facial artery. This fold occurs

as aresult of increased thickness of cheek fat compared with the thinner fat of
the mobile upper lip. It is a reference point for the course of the facial artery.
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negative vector Describes the relationship between cornea and cheek, spe-
cifically when the anterior cheek lies posterior to the cornea on lateral view. A
negative vector can occur from inadequate anterior cheek projection from any
cause.

orbicularis oculimuscle Facial muscle that assists eyelid closure. This muscle
spans different facial regions, including the eyelid, cheek, and forehead.

orbicularis oculi retaining ligament (ORL) Membranous ligament formed
from orbicularis fascia that inserts at the arcus marginale of the orbital rim. This
is the deep boundary of the upper and lower eyelid. This ligament stabilizes the
orbicularis oculi muscle as it crosses the free edge of the orbital rim.

orbicularis oris muscle Most superficial muscle of the upper and lower lips.

orbicularis oris retaining ligament Analog to the ORL. This stabilizes the
orbicularis oris muscle and is noted on submucosal dissection.

orbital septum Fascial structure that defines the boundaries of intraorbital
fat, a deep anatomic compartment.

parotid duct Duct from parotid gland located above inferior lobe of the buc-
cal fat.

periauricular compartments Regions of discrete adipose tissue around the
ear. The subauricular compartment is the most important landmark for identi-
fying the position of the great auricular nerve. The middle postauricular com-
partment is the landmark for the posterior branch of the great auricular nerve.

piriform ligament Deep boundary between the nose and cheek. This acts as
a stabilizing ligament for the nasal cartilages.

platysma retaining ligament Posterior fascia of the platysma that fuses with
periosteum along the mandibular border. This defines part of the deep inferior
boundary of the cheek. As an analog to the ORL, this ligament stabilizes the
platysma muscle as it crosses the free edge of the mandible.

positive vector Describes the relationship between the cornea and cheek
when the soft tissue of the cheek is anterior on lateral view. This may indicate
adequate thickness of deep medial cheek fat.
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preaponeurotic fat Upper eyelid fat located lateral to the A-frame deformity.

preauricular crease Boundary between cheek and periauricular region de-
fined by the superficial temporal artery. This is a topographic reference point
for the artery and vein.

prejowl fat Deep fat compartment beneath the depressor anguli oris muscle.
This is also referred to as the deep lateral chin compartment.

prejowl sulcus Hollow area medial to the inferior jowl compartment. The
depth of this sulcus is affected by the volume of prejowl fat.

procerus retaining ligament Fascial condensation of fascia that fuses the
posterior layer of procerus muscle to the frontal bone. This helps to prevent
bowstringing during muscular contraction, much like the platysma retaining
ligament. This defines in part the deep boundary between the forehead and
the nose.

pseudojowl Example of an apparent boundary where cheek fat appears to
be confluent with the neck.

retaining ligaments Fascial membranes that travel from periosteum to mus-
cular fascia. There are numerous retaining ligaments of the face, and these are
thought to stabilize muscles as they cross a free edge of the facial skeleton.

retroorbicularis oculi fat (ROOF) Deep fat compartment of the forehead.
This facilitates gliding of the preorbital orbicularis oculi muscle.

submental crease Boundary between the chin and neck, formed by branches
of the submental artery.

suborbicularis oculi fat (SOOF) Deep anatomic compartment that contrib-
utes to fullness along the orbital rim and medial zygoma.

superficial fat Facial adipose tissue that lies above the superficial fascia or
above facial muscles.

superior temporal fusion Fusion zone of fascia to periosteum that defines the
deep boundary between forehead and temporal fossa. This fusion zone restricts
lateral motion of the forehead.
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supraorbital crease Obliquely oriented crease that helps to identify the loca-
tion of the supraorbital artery and nerve.

supratarsal crease Upper eyelid crease classically described as a fusion point
of the levator palpebrae superioris muscle into skin. This may be a crease defined
by a deep upper eyelid blood vessel. This is a true crease, because subcutaneous
tissue is thicker above the crease than below and forms a fold.

surgical transitioning Surgical technique of maintaining proper depth when
dissecting between adjacent superficial compartments of different thickness.
This technique is critical to prevent inadvertent nerve injury.

temporal fossa Facial region defined by deep and superficial boundaries.
Both muscle and superficial and deep anatomic compartments contribute to
the shape and contour of this region.

temporal nerve Frontal branch of the facial nerve.

Tenon’s capsule Intraorbital membrane, an extension of which appears as
the boundary between middle and lateral lower eyelid intraorbital fat. This is
readily visible on examination.

transitional fat Potential third deep anatomic compartment of the upper
eyelid. Removal of this fat may contribute to the A-frame deformity.

triangular compartment Lateralmost and superiormost lower lip compart-
ment.

true boundary Boundary that represents the anatomic distinction, either
superficial or deep, between anatomic regions; for example, between the cheek
and nose.

wrinkle Indentation in the skin that occurs between areas of uniform thickness.
The central forehead wrinkle is a topographic landmark for the central forehead
artery. Wrinkles first form above well-defined vessels, and with advancing age
may pattern themselves to the superficial subdermal blood supply.

zygomaticofrontal nerve Sensory nerve that transits through the lateral SOOE
This nerve can be injured when manipulating or injecting the SOOFE.
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The ability to predict the location of deeper structures based on surface land-
marks is valuable. The advent of fillers for volume augmentation and the de-
velopment of less-invasive techniques that rely on smaller incisions make this
information especially relevant for the operating surgeon.

SURFACE LANDMARKS

The central forehead is a good example of one anatomic area whose surface
landmarks enable us to understand shape and form.

The central forehead is a key expressive part of the face. Over time, creases and
wrinkles form in a predictable manner.

Supraorbital crease

Midline forehead
crease

Corrugator crease
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Location of
supraorbital crease

Location of midline
forehead crease

Location of corrugator
crease

Supratrochlear
artery and nerve

Supraorbital

Credse \

Supraorbital
nerve and artery

Corrugator Midline
crease forehead crease
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The corrugator crease, formed by contraction of the corrugator supercilii muscle,
is a useful landmark that helps to identify not only the relative position of blood
vessels, but also the positions of the nerves and muscles.

UNDERLYING STRUCTURES

The medial corrugator compartment is a discrete region of adipose tissue. Its
boundaries are the corrugator crease and the midline forehead crease.

Corrugator

crease Lateral corrugator

compartment
Midline forehead

Crease

Medial corrugator
compartment

Dye injected into this area, as seen above, does not diffuse past these creases,
a finding that shows how facial adipose tissue exists in the face in regionalized
zones.

The adipose tissue of the face exists as distinct regions and zones rather than as
a confluent soft tissue mass.
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This is more apparent when the skin is removed from the face. The limit of
dye diffusion identifies the boundaries that correspond very closely to the two
creases described.

Midline forehead
crease

Corrugator
crease

Contraction of the corrugator muscle during animation enhances the boundary
zones on this region. Creases, as well as wrinkles, always occur roughly perpen-
dicular to the direction of the controlling muscle.

Supraorbital
crease

Medial
corrugator
compartment
Midline forehead
crease

Lateral
corrugator
compartment

Corrugator
crease




18

Facial Topography: Clinical Anatomy of the Face

On closer evaluation, it appears that the corrugator crease occurs along the
course of the supratrochlear artery. If this is correct, it suggests that creases—
the indentations that occur between folds—lie beneath a more deeply situated
blood vessel. This would allow creases to be used as surface markers for the
location of blood vessels.

Corrugator

ratrochlear
crease Supratrochlea

artery

Corrugator

crease Supratrochlear

artery
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Injected latex defines the supratrochlear artery and shows its proximity to the
corrugator crease.

Medial
corrugator
compartment

Lateral
corrugator
compartment

Supratrochlear
artery at
corrugator
crease

Corrugator
crease

This information is valuable because if creases can serve as reliable landmarks
to predict the location and direction of blood vessels, this is applicable to the
design of surgical flaps. Such knowledge is also important because any filler
injected directly into a crease at depth runs the risk of injuring the regional
blood supply. This is one of the possible causes of the prolonged edema and skin
damage described with the use of fillers—complications that could be avoided
by analyzing the face in this manner.
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Another dissection illustrates this point.

Medial
corrugator
compartment

Lateral
corrugator
compartment

The medial corrugator compartment lies between the central forehead and
corrugator creases.

Medial corrugator
compartment

Course of
supratrochlear
vessels
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The dye technique shows how creases serve as the boundaries of this distinct
compartment.

Medial
corrugator Corrugator
compartment crease
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Additional dissection of latex-filled vessels shows how the supratrochlear artery
parallels the course and direction of the corrugator crease.

Corrugator
crease

Supratrochlear
artery

Central
forehead
artery

Medial corrugator Lateral corrugator

compartments Y " G OME 7 compartment

Central
forehead artery
Supratrochlear
nerve and artery

Corrugator
crease

The supratrochlear, central forehead, angular, and transverse nasal arteries
are noted. The corrugator crease represents the boundary of a distinct region
of fat, the medial corrugator compartment. It serves as a surface landmark for
the position and course of the supratrochlear artery. This is the first example of
how surface topography is defined by, and serves as a predictor of, underlying
anatomy.
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The topography of the face is defined by, and serves as an indicator of, the un-
derlying anatomy. Blood vessels are associated with creases that help to identify
the course and location of vessels in the clinical setting.

This applies to the entire face, as will be seen later. One familiar example is the
cheek-lip crease, a surface landmark for the course of the facial artery.

Cheek-lip
crease

Facial artery

Cheek-lip et

crease )
.--»"I.

~

Facial artery
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Injections made deep in the soft tissue of the face directly beneath creases risk
causing bleeding and direct injury to the blood supply. A key point is that these
vessels are located deep, beneath subcutaneous tissue and even beneath muscles,
making superficial injections safer. This is only true when the vessel is deep, as is
true for the supratrochlear artery. Knowledge of which wrinkles and creases are
associated with a deep artery and which are associated with superficial arteries
is of critical importance clinically. The previous dissection illustrates this point.

The supratrochlear artery, the main blood supply to the forehead flap, travels
beneath the corrugator and frontalis muscles.

Frontalis

muscle
Corrugator

muscle

Supratrochlear
artery

Creases may be associated with deep vessels. Wrinkles are associated with su-
perficial vessels and are more prone to inadvertent injury.
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It does not become superficial until a more cephalad point, when it traverses
the frontalis muscle to run directly beneath the skin.

Supratrochlear
artery

The facial artery and superficial temporal arteries are also deep, beneath the
orbicularis oris and anterior auricularis muscles respectively. However, the
central forehead vessel is superficial, lying directly beneath the skin. It is this
superficial position of the central forehead vessel that may contribute to reported
complication risk of injections performed in the glabellar region.
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WRINKLES VERSUS CREASES

The terms wrinkle and crease are often used interchangeably, but a more exact
anatomic definition allows the terms to be used more precisely. In general, creases
are associated with deep vessels. This is true for the corrugator, nasolabial, cheek-
chin, lip-chin, and preauricular creases. It appears that one of the conditions
required for the formation of a facial crease is a deeply coursing arterial vessel.

Creases serve as indicators of the position of deeply situated arterial vessels.

If this is true, injections of filler material performed directly beneath true creases
should not be associated with a significant complication rate, as is seen in clini-
cal practice. Wrinkles, on the other hand, may be predictors of the course of
superficial vessels. By these criteria, the central forehead surface indentation
would be termed a wrinkle, because it is associated with a superficial rather
than a deep vessel.

The corrugator crease offers additional information about the anatomy.



Chapter2 The Central Forehead

27

Because the supratrochlear nerve runs with the artery, the crease indicates the
relative position of both the artery and nerve.

Supratrochlear
nerve

Supratrochlear
artery

Supratrochlear
nerve and artery

Corrugator
crease
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This is true for other creases in the central face.

Supratrochlear
nerve

Supratrochlear
artery

Perforator
vessels

Supratrochlear
nerve and artery

Perforator vessels
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This patient has a supraorbital crease, one less commonly seen.

Supraorbital
crease

The supraorbital crease occurs above the supraorbital artery and nerve.

Supraorbital
crease
Medial corrugator
compartment Supraorbital
compartment
Lateral corrugator
compartment
Supraorbital

artery and nerve
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The supraorbital artery together with adjacent vessels describes a discrete region
of adipose tissue. Another dissection further illustrates this point.

The supraorbital compartment is stained with water-soluble dye.

. Position of
Supraorbital .
supraorbital
compartment
crease, artery,

and nerve
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The supraorbital artery defines the medial boundary of the supraorbital compart-
ment. The superficial branch of the supraorbital nerve runs alongside the vessel.

Supraorbital
nerve
(superficial)

Supraorbital
artery

Supraorbital
compartment

Supraorbital
crease

Supratrochlear
nerve and artery
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Any technique or procedure that has as its goal accessing the supraorbital nerve
can rely on this crease as a landmark for locating the nerve. Together, the corru-
gator and supratrochlear creases help to define the position and general bound-
aries of muscular anatomy, in this case the anatomy of the corrugator muscle.

The corrugator muscle has two muscular bellies, a transverse and an oblique.
The supraorbital nerve can divide at a point between the two.

Oblique
corrugator
muscle

Supraorbital
nerve

Transverse
corrugator
muscle

A general principle is that creases and wrinkles occur over muscles, not at their
origin or insertion. This may seem basic, but because the corrugator crease and
the supraorbital crease occur as a result of contraction of the corrugator muscle,
the muscle must extend past these two creases. The length of this muscle, in
general, is longer than is usually anticipated.
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Corrugator muscle
Corrugator muscle (oblique head)

(transverse head)

Depressor supercilii
muscle

Corrugator muscle
(transverse head)

Corrugator muscle
(oblique head)

Effective removal of the entire muscle then depends on extending the resection
beyond these surface landmarks. The same can apply to the use of chemode-
nervation agents. The preceding dissection illustrates two additional points.

One can see the difference in the path and insertion of the oblique and transverse
portions of the corrugator muscle. Chemodenervation to diminish creases and
wrinkles is a common practice that requires knowledge of this anatomy. If only
one part of the muscle is denervated the patient may have altered facial expres-
sion, relying only on the nondenervated portion.
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The second point is similar and relates to the depressor supercilii muscle, the
small vertically oriented muscle. It is not uncommon to miss this muscle when
denervating the central forehead. This leads to a facial expression that may be
unique to this scenario.

When an individual attempts to frown with both portions of the corrugator
removed and with the depressor supercilii intact, he or she elevates only the
medial edge of the frontalis muscle to compensate. This occurs because of an
imbalance in the forces of muscular contraction. It is easily remedied by che-
modenervation of the depressor supercilii muscle.

BOUNDARY ZONES

These dissections illustrate the point that the central forehead has distinct bound-
aries. It is separate from the nose and lateral forehead. The lateral edge of the
supraorbital compartment is the boundary between the central forehead and
temporal region. This boundary is clinically important, because it represents
the path of the deep branch of the supraorbital nerve.

Supraorbital
nerve
(deep branch)

Frontalis muscle




Chapter2 The Central Forehead 35

The deep branch of the supraorbital nerve runs below the frontalis muscle until
it reaches the scalp.

Supraorbital nerve
(deep branch)
traverses frontalis
muscle

Supraorbital nerve
(deep branch)
beneath frontalis
muscle

Anatomic work has shown that incisions placed over this boundary can dam-
age the deep branch that supplies sensation to the scalp. A lateral branch of the
supraorbital nerve to the lateral scalp and forehead parallels the course of the
orbital rim.

Superficial
nerve
(superficial
branch)

Supraorbital
nerve
(deep branch)
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Boundary zones are important clinically: many facial nerve injuries occur when
dissection proceeds between boundary zones. Transition points between su-
perficial fat compartments are one type of boundary zone. A second type occurs
below fascia and muscle. Boundary zones also define the anatomic regions of
the face.

Boundary zones between anatomic regions can exist superficial and deep to
fascia and muscle. Boundary zones are areas of increased risk of nerve damage
during facial dissection.

For example, this dissection turns down the forehead flap at the subfascial level.

Fusion
point of
fascia to
periosteum
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Dye placed along this dissection limits its diffusion to the boundary between
the central forehead and the nose and upper eyelid.

Deep boundary
between
forehead and
upper eyelid

Frontalis and
orbicularis
oculi muscles
reflected

Deep boundary between

forehead and upper eyelid \
Orbicularis retaining

i
A A
. / ligament

muscle
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< \ Orbicularis oculi
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The orbicularis retaining ligament of the upper eyelid is the deep boundary
between forehead and upper eyelid and is a fusion zone of orbicularis fascia
to periosteum.

Orbicularis
retaining
ligament

L

Supraorbital
artery and nerve

Orbicularis
retaining ligament
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Extraorbital soft tissues exist superficial to the orbicularis retaining ligament.
Once this ligament is transected, the intraorbital soft tissues are encountered.

The orbicularis retaining ligament is the membrane created when the fascia
beneath the orbicularis oculi muscle inserts into the periosteum of the supra-
orbital rim. It acts to tether the orbicularis oculi muscle and provides a point of
stability. It also is a boundary between the forehead and the upper eyelid.

Orbicularis oculi

muscle (cut) \

Orbicularis
retaining ligament

Supraorbital
nerve and artery

Orbicularis oculi ligament
discontinuous at vessels

Orbicularis oculi
fascia layers combine
to form orbicularis
retaining ligament

Orbicularis retaining
ligament
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Any maneuver that transits through the orbicularis retaining ligament enters
the soft tissues of the upper eyelid.

Supraorbital vessels Forehead
and nerve
Orbiculari Supratrochlear
rblcq aris vessels and
retaining nerve
ligament
Upper eyelid

Supraorbital rim

Orbicularis
oculi muscle

Deep boundaries represent points of fascial fusion into periosteum. Ligamentous
structures are formed at these fusion zones.

The orbicularis retaining ligament inserts 2 to 3 mm above the inferior edge of
the supraorbital rim. This point is of extreme clinical importance. Any injection
performed below this insertion point places material into the upper eyelid. This
renders the levator muscle and fat liable to injury. This complication is avoid-
able if one palpates the supraorbital rim and always injects 2 to 3 mm above the
inferior edge, above the insertion of the orbicularis retaining ligament.
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The superior temporal fusion zone is the deep boundary between the central
forehead and temporal region.

Superior
temporal
fusion
line

This fusion zone may be released to increase mobilization of the forehead dur-
ing the forehead lift procedure.
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Creases and wrinkles can predict the underlying anatomy. This is one type of
topographic landmark. A second type is the analysis of shape and contour. Deep
fat, that is, adipose tissue beneath muscle and fascia, contributes to facial shape.
Retroorbicularis oculi fat (ROOF) exists along the orbital rim beneath muscle.

Orbicularis oculi
muscle

Suborbicularis
oculi fat (ROOF)

ROOF extends to the temporal fusion line. Hollowing of this area occurs with
diminished volume of this fat.

Volume loss of
suborbicularis
oculi fat (ROOF)
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Volume augmentation of this deep fat can restore shape. In addition, it may
elevate the lateral brow by serving as support.

Deep fat determines facial shape to a significant degree. This is seen in the cheek
and upper and lower eyelids, where shape is a particularly useful topographic
landmark.

Key Points

e The adipose tissue of the face exists as distinct regions and zones rather than as a confluent
soft tissue mass.

¢ The topography of the face is defined by, and serves as an indicator of, the underlying anatomy.
Blood vessels are associated with creases that help to identify the course and location of ves-
sels in the clinical setting.

e (Creases serve as indicators of the position of deeply situated arterial vessels.

¢ Boundary zones between anatomic regions can exist superficial and deep to fascia and muscle.
Boundary zones represent areas of increased risk of nerve damage during facial dissection.

e Deep boundaries represent points of fascial fusion into periosteum. Ligamentous structures
are formed at these fusion zones.
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CLINICAL CORRELATIONS
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Chemodenervation of the corrugator muscle can be effectively performed
by injecting medial and lateral to the corrugator crease, because muscles
span the creases they create. This also limits bleeding complications.

Recognizing the location of the deep boundary between the forehead and
upper eyelid is important to avoid inadvertent injection into the levator
palpebrae superioris muscle. This is the orbicularis retaining ligament
that inserts several millimeters above the edge of the supraorbital rim.
Injections should be performed above this inferior edge to avoid lid ptosis.

The lateral boundary of the central forehead describes a safe zone for
placement of a scalp incision. The course of the deep branch of the su-
praorbital nerve is medial to this boundary.

The seal at the deep boundary between the forehead and upper eyelid is
imperfect: injections placed directly at creases can travel along vessels
and nerves that traverse anatomic compartments; for example, along
the supraorbital artery and nerve. This dictates the technique used for
muscle chemodenervation.

Creases are defined by deeply situated vessels. Wrinkles are more fre-
quently associated with superficial vessels, for example, the central fore-
head crease. Superficial filler placement above a crease does not carry
the same risk of skin necrosis as superficial placement around a wrinkle.
This is especially true when the wrinkle is associated with an end per-
forator territory.
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Examination of the cheekyields a wealth of information to the observer. Just
as deep fat of the central forehead provides volume to the brow, the contour of

the upper cheek suggests the presence of deep fat here as well.

Suborbicularis
oculi fat

Deep medial
cheek fat

Buccal fat
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This deep fat is the suborbicularis oculi fat (SOOF). Its presence manifests itself
by the shape and contour of the upper cheek and cheekbone. If this fat occurs in
adequate stores, it may appear that the individual has prominent cheekbones.

When there is a paucity of SOOF, the entire surface of the zygoma becomes
apparent.

Medial SOOF Lateral SOOF
augments
prominence

of cheekbone

The volume of lateral suborbicularis oculi fat affects and can augment the promi-
nence of the cheekbone.
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SOOF is the fat pad beneath the thin orbicularis oculi muscle, which itself always
extends down the cheek farther than one might expect. It is a basic principle of
anatomy that fat exists beneath facial muscles to facilitate glide.

Adipose tissue, as an areolar plane or as discrete compartments, lies both above
and below facial muscles.

This principle applies to all facial muscles, from the neck platysma to the tem-
poralis muscle. The cheek contains the orbital part of the orbicularis muscle, the
part that drapes down almost to the base of the nose. There is deep fat beneath
all parts of the orbicularis oculi muscle.

Pretarsal
orbicularis oculi
muscle

Intraorbital fat Zygomaticofacial

Infraorbital

artery and nerve SOOF (lateral)
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Nerves and vessels, such as the infraorbital and zygomaticofacial nerves, must
transit through SOOF, making its position important clinically. With knowledge
of this anatomy, the surgeon can accurately place nerve blocks and avoid bleed-
ing complications during injections or surgery.

Intraorbital fat

Orbicularis
retaining
ligament

Zygomaticofacial
Extraorbital fat artery and nerve

(medial SOOF)

Infraorbital
artery and nerve

Intraorbital fat

Orbicularis retaining
ligament

Extraorbital fat
(medial SOOF) Zygomaticofacial

artery and nerve

Infraorbital
artery and nerve

The boundary between the lower eyelid and cheek occurs at two levels. At the
deep level, the orbicularis retaining ligament (ORL) separates the cheek from the
lower eyelid, and from intraorbital fat. The superficial boundary is defined by the
eyelid compartment and what is called the malar mound or infraorbital fat. The
ORL inserts into the orbital rim just below its inferior border. This is important
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clinically: injections administered at the rim always run the risk of entering the
orbital fat. If one palpates the inferior orbital rim, similar to this maneuver in
the forehead, the safe zone is 2 to 3 mm below this location. SOOF is extremely
adherent to the periosteum here, so its mobility as a fat pad is limited.

The contour of the cheek is affected by several other deep fat pads. Deep me-

dial cheek fat exists in the central cheek, extending from the lower eyelid to the
cheek-lip crease.

Intraorbital fat
SOOF (lateral)
Zygomaticus

major muscle

Buccal fat

Deep cheek fat

Intraorbital fat (lower eyelid)

M Infraorbital fat (malar mound)

= \‘ — Lateral SOOF

Medial SOOF
Buccal fat

Medial cheek fat
Deep medial cheek fat
Middle cheek fat

Lateral cheek fat

Nasolabial cheek fat
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Buccal fat lies immediately adjacent to the deep medial cheek fat. When we
examine the face and note a heavy jowl, a manifestation of buccal fat, the zygo-
maticus major muscle is just medial to this position. Buccal fat exists within its
own capsule and is more extensive than classically described.

Buccal fat within

Deep medial buccal space

cheek fat

Buccal

2 .
ygomaticus membrane

major muscle =
(transected)

The contour of the cheek is significantly affected by the volume of deep adipose
tissue—specifically, deep medial cheek fat and suborbicularis oculi fat.
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CONTOUR ANALYSIS

Contour analysis provides important information about the size and location
of these deep fat pads. Facial atrophy underscores the importance of these fat
regions in determining the shape and contour of the face: adequate stores of
deep fat impart specific shapes and contours.

SOOF/smooth
zygomatic arch

Deep medial
cheek fat in
augments cheek
projection

Buccal fat
affects
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