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provide information that is complete and generally in accord with the standards accepted at the time of publication. However, in view of the
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contained in this work is accurate and that changes have not been made in the recommended dose or in the contraindications for
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Preface

Dermatologic surgery is a young field. During the past four decades, dermatology has pivoted from a primarily medical specialty to an organ-based
medical and surgical subspecialty.

Dermatologic surgeons in the United States now not only perform more surgical excisions and linear repairs for skin cancer than all other
specialists combined, but the majority of local flaps and grafts as well. At the same time, dermatologic surgeons have wholeheartedly embraced an
evidence-based approach to surgical care, and the dramatic expansion in everything from clinical trials to survey studies during the past few
decades has been astonishing,

Similarly, aesthetic dermatology has undergone an expansionist trend, with studies suggesting that dermatologists are increasingly seen as the
experts of choice for cosmetic procedures.

There are many outstanding dermatologic surgery textbooks both in and out of print, and ideally the reader—whether a budding dermatologic
surgeon or a wizened expert—should pore over as many of these as possible.

One of'the goals for this text was to produce a book that, at least in rough measure, would reflect the proportion of time, effort, and training
required for any given subject. Thus, for example, no fewer than five full chapters (in addition to numerous other sections) are dedicated to Mohs
surgery. Similarly, a total of 17 richly illustrated chapters, including those devoted to particular flap techniques and regional approaches to
reconstruction, address flap and graft closures, because exposure to a breadth of approaches may be transformative in allowing the trainee to
develop a surgical eye. Since anatomy is the foundation on which all surgery is built, the anatomy chapter is centered on a true ground-up cadaveric
study of head and neck anatomy with an eye to clinical relevance.

Dermatologic Surgery is, therefore, a bridge text, with the benefits of a single-volume multiauthor global dermatologic surgery textbook
coupled with the strengths of a dedicated flap and reconstructive text. It includes not only flap chapters but reconstructive chapters for specific
anatomic locations as well. This combination provides both findamental flap technique didactics and a regional reconstructive approach, which
cements the breadth of reconstructive options available to the dermatologic surgeon.

Diversity in dermatology is important, not only for surgeons, but for patients as well. Thus, this text includes a chapter focused on ethnic and
gender differences in filler use, a chapter on laser use in skin of color, and a detailed chapter on the burgeoning field of female genital rejuvenation.
The world of dermatologic surgery is changing rapidly, and therefore chapters on ethics, billing and financial considerations, clinical research,
radiation therapy, body contouring, and others have been included. Cosmetic dermatologic surgery is a rapidly evolving field; therefore, this text
takes a real-world approach to the use of fillers and neuromodulators, since the majority of their use in dermatologic surgery is outside of the
narrow confines of FDA-approved indications.

By devoting special sections to surgical treatments by disease state for everything from melanoma and dysplastic nevi to hidradenitis and vitiligo,
both a forward- and backward-referencing capability are added. Similarly, for cosmetic treatments, the book includes chapters that are centered
not only on a given treatment (vascular lasers, dermabrasion, or fillers) but also by condition or concern, so that the reader can learn approaches
both from the ground up and in a natural didactic fashion based on the patient’s presenting concerns.

Full-length high-quality videos are an essential adjunct to learning procedural techniques, and this text is accompanied by the largest video
resource of its kind ever compiled. This resource, coupled with close to 3,000 high-quality clinical photographs and nearty 500 professional
medical illustrations, including infographics with surgical pearls for each chapter—with many pearls stratified by beginner tips, expert tips, cautions,
patient education points, and even billing tips—help make this text truly unique.

Finally, this text is the first of its kind to include a chapter dedicated solely to laser treatment for burns and trauma. This chapter should serve as
a resource and inspiration for clinicians eager to help those who may stand to benefit the most from some of the techniques discussed throughout
this book.

I am honored to have an all-star cast of section editors who helped with recruiting chapter authors. These section editors include prominent
academic and private-practice dermatologic surgeons who, among other honors, have served as president of the American Board of Dermatology,
president of the American College of Mohs Surgery (two of'the section editors), president of the American Society for Dermatologic Surgery, and
editor in chief of the Dermatologic Surgery journal.

Jonathan Kantor, MD, MSCE, MA



Credits for Figures

The following figures have been used with permission from these McGraw-Hill Education publications:

Goldman GD, Dzubow LM, Yelverton CB. Facial Flap Surgery. New York: McGraw-Hill Education; 2013:

Chapter 20: Figures 20-5 and 20-6.

Chapter 21: Figures 21-1, 21-2, 21-3, 21-4 parts A, B, and E, 21-16, and 21-20.

Chapter 22: Figure 22-4.

Chapter 23: Figures 23-7, 23-8, 23-13, and 23-18.

Chapter 27: Figure 27-1.

Chapter 35: Figure 35-5.

Chapter 40: Figures 40-21, 40-22, 40-23, 40-24, 40-25, 40-26, 40-27, 40-28, 40-29, 40-30, 40-31, 40-32, 40-33, 40-34, 40-35, 40-36,
40-37, 40-38, 40-39, 40-40, 40-41, 40-42, 40-43, 40-44, 40-45, 40-46, 40-47, 40-48, 40-50, 40-51, 40-52, and 40-53.

Chapter 41: Figure 41-15 part D.

Hadzic A. Hadzic s Peripheral Nerve Blocks and Anatomy for Ultrasound-Guided Regional Anesthesia. 2nd ed. New York: McGraw-Hill
Education; 2012:
Chapter 45: Figures 45-6 and 45-8.

Kantor J. Atlas of Suturing Techniques: Approaches to Surgical Wound, Laceration, and Cosmetic Repair. New York: McGraw-Hill

Education; 2016:

Chapter 6: Figures 6-1, 6-2, 6-3, 6-4, 6-5, 6-6, 6-7, 6-8, 6-9, 6-10, 6-11, 6-12, 6-13, 6-14, 6-15, 6-16, 6-17, 6-18, 6-19, 6-20, 6-21, 6-
22, 6-23, 6-24, and 6-25.

Chapter 13: Figures 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-7, 13-8, 13-9, 13-10, 13-11, 13-12, 13-13, 13-14, 13-15, 13-16, 13-17, 13-18,
13-19, 13-20, 13-21, 13-22, 13-23, 13-24, 13-25, 13-26, 13-27, 13-28, and 13-29.

Chapter 18: Figures 18-27 and 18-33.

Chapter 19: Figure 19-8.

Chapter 31: Figure 31-4 parts A and B.

Morton DA, Foreman KB, Albertine KH. The Big Picture: Gross Anatomy. New York: McGraw-Hill Education; 2011:
Chapter 45: Figure 45-7.



Partl
FUNDAMENTALS

O 0 0 N N A W N =

S
|l —)

Surgical Anatomy, Surface Anatomy, and Cosmetic Subunits
‘Wound Healing and Surgical Wound Dressings

Preoperative Evaluation, Patient Preparation, and Informed Consent
The Surgical Suite

Surgical Instrument Selection

Suture Materials and Needles

Antibiotics: Preoperative and Postoperative Considerations
Photography and Digital Technology in Dermatologic Surgery
Ethics in Dermatologic Surgery

Billing and Financial Considerations in Dermatologic Surgery
Clinical Research in Dermatologic Surgery



CHAPTER 1 Surgical Anatomy, Surface Anatomy,
and Cosmetic Subunits

Nirusha Lachman
Wojciech Pawlina
Basel Sharaf

Kevin N. Christensen

» Conceptualizing superficial anatomy as a three-dimensional-layered system helps understand the course and location of important
neurovascular structures as they travel in a stepwise pattern in and between the muscular, bony and fascial planes to reach their terminal
areas of supply and innervation.

= When approaching anatomically susceptible regions (“danger zones”), understanding the depth, course, and relation of these structures as
they traverse anatomical boundaries provides the key to successful surgery.

Beginner Pearls

w Striated muscles of the face (muscles of facial expression) produce movement of the overlying soft tissue by creating tension transmitted by
fibrous strands (retinacula) that connect the SMAS to the skin.

m Facial nerve branches, while generally protected by the SMAS, are surgically vulnerable as they reach areas of transition along their course
toward their final destination.

» The forehead and temple are functionally related to the scalp, and through SMAS can easily glide over the skull.

Expert Pearls
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m The internal carotid artery via its ophthalmic branch supplies a central triangular area including the eyes, superior nose, and central portion of the
forehead.

» The angular artery and vein cross the medial canthal tendon and contribute to an important site of anastomosis just superior to the tendon
between branches of the external carotid (facial artery) and internal carotid (ophthalmic artery).

» Nasal blood supply is mainly from the angular artery externally and the sphenopalatine artery internally, with smaller contributions from the
superior labial and ophthalmic arteries.

m The parotid gland is contained within a shiny, tight fascial sheath (the parotid fascia), which helps differentiate it from fat.

Don’t Forget!

)

» The key area of anastomosis between the external and internal carotid arteries is located above the medial canthal tendon where the angular
artery communicates with the dorsal nasal branch of the ophthalmic artery.

» Both the facial artery and the marginal branch of the facial nerve lie deep to the fibers of the platysma.

Pitfalls and Cautions

l.-\

m Erb’s point, located 6 cm below the midpoint of a line connecting the angle of the mandible with the mastoid process, provides a landmark for the
exit point of the superficial cervical nerves and the accessory nerve (cranial nerve XI).

» The mandibular branch of the facial nerve crosses over the facial artery about 5 to 10 mm above the point at which the facial artery crosses the
mandible.



CHAPTER 1 Surgical Anatomy, Surface Anatomy,
and Cosmetic Subunits

INTRODUCTION

Successful surgical reconstruction of the skin and soft tissues involves an understanding of the architecture of the superficial face and how to
maintain its natural anatomy following surgical manipulation. Anatomically, the superficial face displays significant variation in skin thickness, texture,
color, subcutaneous fat, and laxity.

Naturally occurring lines divide the face into demarcated areas referred to as cosmetic units. As these cosmetic units tend to display anatomical
homogeneity, surgical repair for ideal cosmetic outcome should be based on preservation of the subunits by maintaining incision lines along or within
natural contour lines. Cosmetic units are demarcated by contour lines that divide the face anteriorly into the (1) forehead, (2) nose, (3) cheeks, (4)
eyes, and (5) lip. Anterolaterally, contour lines bound the (6) cheeks and laterally the (7) ears. Each of these areas is then divided into subunits.

The description of the anatomy is based on visualization of structures as they travel from one anatomical plane to another along their course and
distribution. It is important to keep in perspective the changing relationships that exist between the fascial, superficial, and deep muscle layers and
the important traversing neurovascular structures. As these relationships are mostly predictable, a thorough understanding of the underlying
anatomy within the operative field limits hesitation and improves surgical confidence.

KEY PRINCIPLES FOR UNDERSTANDING FACIAL ANATOMY

Relaxed skin tension lines of the face

Striated muscles of the face (muscles of facial expression) produce the movement of the overlying soft tissue by creating tension transmitted by
fibrous strands (retinacula) that connect the superficial musculoaponeurotic system (SMAS) to the skin. In younger individuals, this tension is
opposed by elastic fibers within the skin. With progressive aging, however, changes in the configuration of collagen fibers and the decreased ability
of'the elastic fibers to resist this tension result in the formation of wrinkle lines along these retinacula attachments. Relaxed skin tension lines
(RSTLs), therefore, run perpendicular to the underlying muscle fibers; for example, wrinkle lines on the forehead run horizontally since the frontalis
muscle contracts vertically.

Understanding the profiles of RSTLs is a key element in surgical planning with the goal of minimizing visible scarring. Techniques for scar
reduction have been well described in the literature, and one principle is to align the long axis of the repair within or as close as possible to the
RSTL to promote merging of the scar into the wrinkle line. While RSTLs are typically more pronounced and easily identifiable in elderly patients,
the application of the anatomical arrangement of the underlying muscle fibers and its directional relationship to the fibrous septa is helpful in
accentuating RSTLs when not easily identifiable. Therefore, having patients perform exaggerated facial expressions will expose these lines, while
gentle manipulation of the skin may also highlight RSTLs (Fig. 1-1).
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Figure 1-1. Diagram illustrating cosmetic subunit boundaries and relaxed skin tension lines.

UNDERSTANDING THE FASCIAL PLANES OF THE FACE AND NECK

The anatomy of the face and its subunits presents itself through a distinct arrangement of fascial planes that enclose subcutaneous tissue, superficial
muscles, nerves, and blood vessels. Deconstructing the complex relationships that exist between these planes provides a view of the course and
relations of vascular networks and important traversing branches of the superficial motor and sensory nerves. Understanding and predicting the
trajectory of the branches of an intricate plexus of motor and sensory nerves within the muscular architecture is crucial to minimizing complications
associated with dermatologic surgery.
A few basic concepts are strategic to predicting potential challenges that accompany surgical manipulation of the superficial face:
1. The face can be dissected through principle fascial planes that consist of skin, subcutaneous fibroadipose layer, SMAS, space containing
traversing nerves and retaining ligaments, and deep fascial layer (Fig. 1-2).12

Temporalis
muscle

Skin

ligaments

Figure 1-2. Conceptual illustration demonstrating layers of the face from superficial to deep. (By permission of Mayo Foundation for Medical Education
and Research. All rights reserved).



2. Muscles of facial expression are not set within the same architectural plane. They are attached to the dermis and are reinforced by retaining
ligaments while maintaining an arrangement within a stepped configuration (Fig. 1-3).2
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Figure 1-3. Diagram illustrating stepped configuration and arrangement of muscles of facial expression (mimetic muscles).

3. Exiting branches of'the facial nerve are the principal motor suppliers of the muscles of facial expression and they tend to innervate these
muscles through their deep surfaces, overlying muscles only as they traverse from their points of origin to innervation (Fig. 1-4).3’4
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Figure 1-4. Diagram illustrating standard pattern of distribution of branches of the facial nerve.

4. Facial nerve branches exit the parotid fascia along its anterior margin, often networking as they travel from a deep to superficial plane, while
still lying deep to the SMAS plane (Fig. 1-5).°



Figure 1-5. Deep dissection of facial nerve with reflected upper portion of parotid gland.

5. Facial nerve branches divide into a variable number of rami, and in the mid-lateral face form a plexus of interconnected communications

including connections between the facial nerve and the trigeminal nerve branches (Fig. 1-6).5’6
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Figure 1-6. Dissection of facial nerve deep to SMAS.

6. While the SMAS splits to enclose muscles of facial expression, it remains continuous with fascia of the platysma, superficial parotid fascia,
galea aponeurotica, and superficial temporal fascia (temporoparietal fascia) (Fig. 1-2).”
7. While the superficial temporal vessels are contained within the SMAS, the sub-SMAS plane remains relatively avascular (Fig. 1-7).”
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Figure 1-7. Conceptual illustration demonstrating relationship of structures within layers of the face from superficial to deep. (By permission of Mayo
Foundation for Medical Education and Research. All rights reserved).

8. Trigeminal nerve branches travel in a plane above the SMAS and then exit the supraorbital, infraorbital, and mental foramina, and travel in a
deep to superficial direction toward the skin, where they lie within the subcutaneous fibro-adipose layer (Fig. 1-8). 4810

Ophthalmic N. (V)
Supraotrbital n. (lateral br.)
Supraorbital n. (medial br.)

Supratrochlear n.

Infratrochlear n.
Lacrimal n.

External nasal n.

Maxillary N. (V3)
. Infraorbital n.

Cervical plexus :
Zygomaticotemporal n.
Lesser occipital n. . .
Zygomaticofacial n.
Greater auricular n.

Transverse cervical n.

Mandibular N. (V3)
Mental n.
Buccal n.

Auriculotemporal n.

Figure 1-8. Diagram illustrating distribution patterns of sensory branches of the trigeminal nerve.

9. The facial artery and its branches travel deep to the SMAS and run along a superficial course to cross palpable bony boundaries or penetrate
the SMAS (Fig. 1-7).11:12
10. The thickness of the subcutaneous layer varies significantly and displays fat compartments that are predictable and distinct within cosmetic
subunits. The layer is more uniform in thickness over the scalp, while compaction of the subcutaneous tissue around the eyelids and lips
appears to make this layer almost nonexistent.'-2-13:14

Concept of the superficial musculoaponeurotic system

The concept of the SMAS is best understood by looking at the SMAS as a single continuous layer of organized fibrous network that divides at
predictable locations in order to enclose the muscles of facial expression and keep them connected to the dermis.

Histologically, SMAS is described as a three-dimensional (3D) architecture of collagen, elastic fibers, adipose, and muscle tissue. 24715
Typically, the arrangement of SMAS determines the flexibility of the overlying structures. For example, SMAS can exhibit a meshwork of fibrous



septa that envelops lobules of fat within an interconnecting fibrous network > connected to facial muscles or periosteum. This type of arrangement
is best demonstrated in the forehead; parotid, zygomatic, infraorbital regions; and lateral nasolabial fold. !>

Alternately, in and around the upper and lower lip regions, SMAS exhibits an intermingling arrangement of collagen, muscles, and elastic fibers
extending up to the dermis. Around these areas, single adipocytes, rather than adipose tissue accumulations (compartments), are interposed
between the fibers. These regions represent highly innervated areas where numerous sensory nerve branches may be encountered during
microscopic visualization.”

With regard to SMAS and its relationship with deeper investing fascia, two important points can be made about the fascia associated with
temporalis muscle and the fascia associated with the masseter muscle. (1) As the temporalis muscle arises from the superior temporal line and the
floor of the temporal fossa, it fans out to pass medially to the zygomatic arch and inserts onto the coronoid process and anterior border of the
ramus of the mandible.'¢~1® A dense layer of deep fascia overlies the superficial surface of the muscle and is referred to as the deep temporal
fascia which extends superiorly to attach to the superior temporal line. Deep temporal fascia is overlapped by the auricularis muscle anteriorly and
superiorly by the epicranial aponeurosis and part of orbicularis oculi muscle.*”

In a region above the zygomatic arch, on the lateral aspect of the head, fascia continuous with the SMAS is separated from the temporal fascia
by a layer of loose connective tissue with some adipose tissue and is commonly referred to as the superficial temporal or temporoparietal
fascia. Within its two layers, the temporoparietal fascia'"»1%1? contains the superficial temporal vessels, ! auriculotemporal nerve, and temporal
branches of'the facial nerve en route to the frontalis and portions of the orbicularis oculi muscles (Figs. 1-2 and 1-7).

(2) The deep fascia of the masseter muscle is intimately connected to the deep layer of the parotid capsule. As the deep investing fascia divides
to enclose the parotid gland, it is connected to the masseteric fascia and is often seen as a composite parotid—masseteric fascia.*” This close
association between the fascial layers is mostly unyielding and does not provide easy access to a surgical plane. The superficial layer of the parotid
fascia is continuous once again with the SMAS.

Topographic framework of the superficial face

The five-layer construct typically associated with the scalp can be applied in understanding the fascial framework of the face.? Most superficially,
the first layer is the skin, with its epidermis and underlying dermis (Layer 1) varying in thickness, density, and regional conformation. The
subcutaneous plane (Layer 2) contains volume-defining adipose tissue and a fibrous “retinacular cutis” which is composed of dense irregular
connective tissue characterized by thick, irregular bundles of mostly type I collagen and elastic fibers. 2’ The reticular layer contains portions of
retaining ligaments that traverse through the subcutaneous tissue (varying regional density) connecting the dermis to the SMAS. !>’

The SMAS layer (Layer 3) is continuous over the entire face. The muscles of facial expression are contained within the composite superficial
fascia (Layers 1-3) and lie within this layer, followed by deeper set muscles providing more functional roles (e.g., orbicularis oculi, orbicularis
oris). 2131621 | ayer 3 reflects the galea aponeurotica of the scalp, superficial temporal fascia over the temporal region, orbicularis fascia in the
orbital area, SMAS over the inferior face (mid and lower), and the platysma in the neck.!?

Layer 4 consists of soft tissue spaces, facial ligaments, deep portions of the muscles of facial expression, and segments of the facial nerve
branches traversing toward points of innervation. ! On the lateral face, anterior to the ear and extending down toward the posterior border of
platysma, the superficial fascia fuses with the deep fascia (fibrous capsule of parotid gland), creating a tightly bound composite of Layers 1 to 5
thereby reducing Layer 4 to an undissectable plane (Fig. 1-2).2

Layer 5 is formed by the deep fascia overlying the superficial muscles of mastication (deep temporal fascia, masseteric fascia), by the
periosteum covering the bone, and the parotid fascia forming the unyielding fibrous capsule of the parotid gland (Figs. 1-2 and 1-7).1:2%13

Surgically relevant anatomy within cosmetic units

In addition to Salasche et al.’s? detailed and nsightful account of the anatomy related to the surgery of the skin, recent research has added to the
understanding of key anatomical concepts regarding dermatologic surgery within cosmetic units.”32* The ensuing discussion of relevant anatomy
has been built on the anatomy encountered during superficial dissection within these territories along with well-established reviews and current
literature.

Forehead

m Muscles acting on the forehead and eyebrow: frontalis, corrugator supercilii, and procerus.
m The forehead and temple are functionally related to the scalp and through SMAS can easily glide over the skull.
m The supraorbital and supratrochlear neurovascular bundles supply this region.

The forehead extends from the hairline to the eyebrows in a vertical direction and ends laterally at the temporal ridges. Skin of the forehead
varies in dermal thickness, decreasing as it extends superiorly toward the hairline. Additional, while more taut in younger individuals, the skin of the
forehead in older patients tends to be more mobile, usually as a result of chronological or actinic damage. Beneath the skin, the subcutaneous layer
is minimal, usually not more than about 1 mm thick. Just deep to the subcutaneous tissue, the SMAS encloses the frontal or anterior belly of the
occipitofrontalis muscle with its vertically oriented fibers. As the thickness of the muscle tends to decrease with age, these fibers can be rather
sparse in older patients, making the traversing neurovascular structures easier to reach.

Between the left and right anterior bellies of occipitofrontalis, a fascial extension known as the galeal median raphe is present. The galeal raphe
is devoid of muscle fibers and does not usually contain any significant associated neurovascular structures. Inferiorly, superolateral fibers of the
orbicularis oculi can be visualized as they interface with the medially located fibers of procerus and corrugator supercilii.

It is helpful to remember that the frontalis muscle is enveloped by superficial and deep investing layer of the SMAS and periosteum. The



supratrochlear and supraorbital nerves are important structures that provide sensory innervation to the scalp and skin. They exit the supraorbital

foramen within a neurovascular bundle above the orbital rim (Fig. 1-9). Christensen et al2’ described the origin and depth of'the supraorbital
nerve. The neurovascular bundle originates an average of 26 mm from the midline and is 7.5 mm deep at its origin beneath the corrugator supercilii
muscle, continuing superficially above frontalis muscle.
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Figure 1-9. Anterior view of dissection of the upper face highlighting supratrochlear and supraorbital nerves.

The forehead receives vascular supply centrally from the right and left supratrochlear and supraorbital arteries and bilaterally by the anterior
branch of the temporal arteries. These vessels are located in the subcutaneous tissue and are predictable in their location. The supratrochlear artery
serves as the basis of the axial paramedian forehead flap (Fig. 1-10), and therefore knowing that the origin of the neurovascular bundle is
approximately 13 mm from the midline, in line with the medial canthus, may be helpful. Furthermore, the neurovascular bundle originates above the
brow from the supraorbital foramen and is nitially deep to the corrugator supercilii and above the periosteum. The bundle courses through the
corrugator supercilii, initially deep to the frontalis, but as they move superiorly they branch and become more superficial, piercing the SMAS and
coursing through the frontalis to reach the subcutaneous tissue (Fig. 1-11). Details of arterial diameter, depth, and branching patterns of the
superficial temporal artery have been extensively described,?® averaging 2 mm in diameter at a depth of 1 to 2 mm and with an average of nine
visible branches. Rich collateral circulation of the forehead skin supports the use of random pattern cutaneous flaps.

\ i =
| ——————= Supratrochlear a.
% | W

Figure 1-10. Anatomy of anastomosis around the medial canthus of the left eye.



Figure 1-11. Supraorbital and supratrochlear nerves coursing over fibers of frontalis muscle.

Temple

The superficial temporal artery travels within the layers of the superficial temporal fascia.

Rich anastomosis occurs between branches of the superficial temporal artery and supraorbital artery.

The auriculotemporal nerve runs deep and posterior to the supetficial temporal artery.

The frontal branch of the facial nerve is most vulnerable as it crosses the zygomatic arch as a single trunk en route to the deep surfaces of the
frontalis muscle.

The temporal fossa contains a relatively sparse amount of subcutaneous tissue devoid of muscles of facial expression, with the exception of
traversing fibers of the orbicularis oculi muscle and even fewer fibers of the anterior auricular muscle. Two distinct layers of fascia are contained
within this unit. The deep temporal fascia, which is a continuation of the investing fascia containing the deeper temporalis muscle as it becomes
continuous with the periosteum of'the skull; and the superficial temporal fascia, which is a continuation of the SMAS as it connects to the galea
aponeurotica (Fig. 1-12). In this region, the superficial temporal fascia is of anatomical and subsequent surgical importance as it contains within its
layers key vascular and neural structures as they traverse between the fascial layers. The superficial temporal artery along with its branches and
sensory nerves, including the auriculotemporal nerve, can be accessed within the layers of the superficial temporal fascia (Fig. 1-12). The motor
branches of'the facial nerve remain deep to the superficial temporal fascia as they course toward the deep surface of the orbicularis oculi and
frontalis muscles (Fig. 1-6). The superficial temporal fascia forms a continuous layer with the galea aponeurotica, but splits medially to enclose the
frontalis and orbicularis oculi muscles and laterally the superficial periauricular fibers. Inferiorly, the superficial temporal fascia is adherent to the
zygomatic arch. Immediately adjacent to the superficial layer of the superficial temporal fascia, the subcutaneous fatty layer separates it from the
overlying dermis. Fibrous septa create a more taut area as one moves toward the scalp, with relatively greater laxity just above the zygomatic arch.
Numerous cutaneous vessels and nerves lie in this interval between the fat and fascia, which is important to remember when undermining in this
area. The deep layer of the superficial temporal fascia glides over the loose connective tissue of the deep temporal fascia, deep to which the
temporalis muscle can be visualized (Fig. 1-12).
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Figure 1-12. Dissection of superficial temporal fascia reflected to show superficial temporal vessels.

The primary source of vascular supply to the temple comes from the superficial temporal artery, a terminal branch of the external carotid artery.
The superficial temporal artery emerges from the superior pole of the parotid gland as it pierces the parotid fascia anterior to the tragus (Fig. 1-12).
Inferior to it, the transverse facial artery runs below and in line with the zygomatic arch. The artery is accompanied by the corresponding veins, and
usually divides anteriorly into anterior and posterior branches, with two or sometimes three significant sized pedicles. The anterior branch follows a
distinct tortuous course, especially prominent in elderly patients, to supply the temple and the temporal scalp region. Branches anastomose freely
with the posterior parietal branches as well as contributions from the supraorbital artery. From an anatomical standpoint, it is important to note that
while the superficial temporal artery lies within the layers of the superficial temporal fascia, the corresponding veins are located within the
subcutaneous layer. As the arteries continue toward the scalp, they also come to lie within the subcutaneous plane just above the superficial
temporal fascia.

Sensory innervation to the temple is achieved via the maxillary and mandibular divisions of the trigeminal nerve. The auriculotemporal nerve (Fig.
1-13) travels posterior and deep to the superficial temporal artery and branches as it runs within the same fascial plane as the artery as they
proceed toward the scalp. The skin adjacent to the lateral canthus is supplied by a branch of the maxillary artery, with the zygomaticotemporal
nerve emerging from the lateral orbital wall. Additionally, the zygomaticotemporal nerve innervates an area of scalp between the territories of the
auriculotemporal and supraorbital nerves (Fig. 1-8). Emerging from the superior pole of the parotid gland, the temporal branch of the facial nerve
crosses superficial to the zygomatic arch as a single branch within the superficial temporal fascia increasing its vulnerability to surgical injury (Fig. 1-
14). With the use of surface anatomical landmarks, the temporal branch may be visualized along a line 0.5 cm below the tragus to a point
approximately 1.5 cm superior to the lateral edge of the eyebrow. The temporal branch of'the facial nerve supplies the frontalis muscle from the
deep lateral edge with few branches contributing to fibers of orbicularis oculi and those of surrounding muscles of facial expression.
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Figure 1-13. Dissection of temporal region highlighting the auriculotemporal nerve.
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Figure 1-14. Dissection demonstrating relationship between superficial temporal artery and temporal branch of the facial nerve.

Superficial orbital region and eyelid

m Skin of the eyelids is very thin with only a thin fascial layer between it and fibers of the orbicularis oculi muscle. There is no fat beneath the
dermis.

m Lacrimal canaliculi are deep to the medial canthal tendon.

m The angular artery and vein cross the medial canthal tendon and contribute to an important site of anastomosis just superior to the tendon
between branches of external carotid (facial artery) and internal carotid (ophthalmic artery).

The orbital rim is formed laterally by the zygomatic process of'the frontal bone and the frontal process of the zygomatic bone. The frontal bone
forms the superior orbital margin as well as the roof of the orbit, with the superciliary arch of the frontal bone defining the superior orbital rim.

Along the mid-pupillary line, the superior orbital rim presents a notch, sometimes a foramen (>25%), known as the supraorbital notch/foramen,
through which the supraorbital vessels and nerves are transmitted (Fig. 1-9).

The medial orbital margin is formed by the maxillary process of the frontal bone along with the frontal process of the maxillary bone. The
maxillary bone forms the floor of the orbit and the infraorbital rim. The lateral canthus lies in contact with the sclera, whereas the medial canthus is
separated from the sclera by the caruncle and the lacrimal lake. The caruncle contains sweat and sebaceous glands, whereas the lacrimal lake
provides a collection area for tear fluid before passing through the lacrimal canaliculi.

The skin around the eyelids is very thin, with only a thin fascial layer between it and the fibers of the orbicularis oculi muscle. Unlike the usual
anatomic relationship of skin to subcutaneous tissue, there is no fat beneath the dermis. Understanding this arrangement provides insight into the
depth of dissection as the subdermal space is approached. There are no significant superficial nerves or vessels in this subfascial space.
Additionally, skin over the tarsal plates is tightly adherent, whereas the preseptal area allows for greater mobility. Another point of importance when
understanding the layers of'tissue around the eye is to remember that the region over the orbital septum, just proximal to the tarsal region, presents
with several layers. Following the skin, subcutaneous tissue orbicularis oculi, and orbital septum, there is a layer of orbital fat followed by the
aponeurosis of the levator palpebrae superioris, Muller’s muscle, and then conjunctiva (Fig. 1-15).
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Figure 1-15. Diagram illustrating basic anatomy of the eye.

The orbicularis oculi and levator palpebrae superioris muscles are two predominant muscles of surgical concern. The orbicularis oculi is best
described as two parts—the orbital portion and the palpebral portion. These portions of the muscle contract independently, the orbital portion
under voluntary control and the palpebral fibers under both voluntary and involuntary control. The upper portion is innervated by the temporal
branch of'the facial nerve, whereas the lower fibers are innervated by the zygomatic branch of'the facial nerve. The action is to tightly close the lids
together. The orbital fibers attach to the orbital rim and blend in with the surrounding muscles of facial expression—the frontalis superiorly and the
procerus medially. Corrugator supercilii lies beneath the medial aspect of the orbital fibers, and their origin from the medial orbital crest and
insertion into the upper medial portion of the eyebrows bring the eyebrows medially.

The palpebral portion of the orbicularis oculi overlies the pretarsal and preseptal regions. Preseptal fibers cover the orbital septum of both
upper and lower lids. It is important to note that the upper and lower preseptal fibers attach to the respective areas of the medial canthal tendon,
and this arrangement has significant impact on the functioning of the lacrimal canaliculi. The continuation of these fibers laterally toward the lateral
canthal tendon helps in bringing the lids together to produce winking and blinking actions. The pretarsal portion is attached firmly to the tarsal plate.
Their connections maintain a similar anatomical arrangement as the medial and lateral preseptal muscles and are connected to the medial and lateral
canthal tendons. The palpebral muscle unit is an important contributor to the mechanism of tear movement.

The medial canthal area is frequently a site for surgical excisions. Several important anatomical structures should be considered when working
around this area. The lacrimal canaliculi are deep to the medial canthal tendon. However, they are secured at a deeper plane and relatively
protected by an undisrupted tendon. The angular artery and vein traverse the area on their ascent within the nasolabial groove. They cross the
medial canthal tendon and contribute to an important site of anastomosis just superior to the tendon between branches of the external carotid (facial
artery) and internal carotid (ophthalmic artery) (Fig. 1-9).

The upper lid has two fat pads: the pre-aponeurotic and nasal units, > and it may be difficult to distinguish between them and the lacrimal gland
which lies in a lateral position on the upper lid. The lower lid contains a nasal, central, and lateral fat pad. Their connection to the orbital septum
laterally and via its fascia to the inferior oblique muscle medially makes the muscle susceptible to injury (Fig. 1-15). The levator palpebrae
superioris and its aponeurosis are responsible for raising the eyelid, and are innervated by the oculomotor nerve. It is important to remember that
the muscle arises in the apical region of the orbit and continues in its superior most location in an anterior direction. It is easily identifiable during
dissection as it exists as a well-defined, flat, or sometimes more bulky muscle. As it approaches anteriorly, it divides into an aponeurosis, and
posteriorly reflects into Muller’s tarsal muscle. Fibers also attach to the orbicularis oculi and are connected to the overlying skin by fibrous strands.
The lower lid is retracted by the extraocular inferior rectus muscle and also contains a tarsal muscle.

The tarsal plates are dense fibrous tissue plates that begin at the lacrimal puncta medially and extend to the lateral commissures. Numerous
meibomian sebaceous glands are embedded vertically within the tarsal plates. 22

As previously mentioned, arterial supply to the eyelids is derived from extensive anastomosis between the internal and external carotid arteries.
Branches from the ophthalmic, facial, and superficial temporal arteries perfuse both the upper and lower lids. Additionally, the maxillary artery via
the infraorbital artery also contributes to the extensive vascularity, as its branches anastomose with the ascending branches of the transverse facial,
facial, and angular arteries. The main venous drainage of'the eyelids occurs via the superficial temporal, angular, and facial veins. Both arterial and
venous systems present as vascular arcades along the upper and lower lids (Fig. 1-16).



Figure 1-16. Dissection demonstrating arterial arcades around the eyelids.

Nose

m The nose is divided into root, dorsum, lateral walls, tip, alae, and columella.

m Most of the alae are composed of skin and fibrofatty tissue.

m Blood supply is mainly from angular artery externally and the sphenopalatine artery internally, with smaller contributions from the superior
labial and ophthalmic arteries.

m Sensory innervation is derived from infraorbital branch of the maxillary nerve and infratrochlear and external nasal branches of the anterior
ethmoidal nerve (ophthalmic nerve).

The challenge with conducting surgery on the nose is twofold. On the one hand, the nose presents with complex anatomy consisting of skin,
cartilage, and nasal mucosa within a rather small anatomical boundary. Secondly, the mid-face location of the nose places a premium on cosmetic
outcome, which reinforces the importance of thoroughly understanding the anatomy that will facilitate effective surgical repair and outcome. In its
simple description, the nose may be divided into the root, dorsum (bridge), lateral side walls, and the lobule (Fig. 1-17). The lobule is further
divided into the nasal tip, the infra-tip, and the alac. When viewed from below, the infra-tip lobule presents a soft triangular area anteriorly, a
columella that extends inferiorly and separates two nostrils bound by the nostril sills, and laterally the alar base and rim. Together, the bony
pyramid, septum, alar cartilages, and the cartilaginous vault form the main structural support of the nose.
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Figure 1-17. Diagram illustrating basic anatomy of the nose.

The nasal bones articulate along the midline and with the frontal processes of the maxillae laterally. Superiorly, the nasal bones articulate with the
nasal processes of the frontal bone and inferiorly with the perpendicular plate of the ethmoid bone. Nasal bones are thickest superiorly but thin out
inferiorly where they may be easily damaged. There is an overlap between these lower and upper borders of the lateral cartilages. Skin over the
bony pyramid is loose, fairly mobile, and can be easily undermined.?>>3

The lateral cartilages are a continuation of the nasal bones, being overlapped superiorly by these bones and inferiorly by the upper border of the
lateral crura of'the alar cartilages. Ligamentous tissue connects both these overhangs.

The nasal septum consists of bone, cartilage, and soft tissue which include all of its articulating craniofacial bony structures. A septal or
quadrangular cartilage anchors to the perpendicular plate of the ethmoid bone and maintains structural integrity of the bony septum. The
membranous septum, a soft tissue composite, consists of two layers of vestibular skin separated by loose connective tissue. Depressor septi muscle



traverses the membranous septum and attaches to the inferior border of the septal carti]age.A"22

The lobule is the most mobile portion of the nose due to the lack of any fixed cartilaginous joints. The support of the lobule comes from the
paired alar cartilages suspended by soft tissue ligaments. The soft tissue portion of the ala does not contain cartilage but rather is structurally
maintained by a thickened dermis with no underlying subcutaneous fat, making detecting an ideal dissection plane challenging in this area.

The key muscles around the nose include procerus, levator labii superioris alaeque nasi, nasalis, and depressor septi muscles. Procerus extends
from the frontalis muscle across the root of the nose and blends in with the transversely positioned nasalis muscle. It is important to remember that
the plane deep to nasalis is continuous with the subgaleal plane, which maintains a bloodless field of dissection. The levator labii superioris alaeque
nasi arises from the maxilla and sends fibers to the medial upper lip and the lateral ala. The most medial portion of these muscle fibers is referred to
as the depressor septi, which pulls down on the septum and keeps the airways patent (Fig. 1-18).
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Figure 1-18. Diagram illustrating deeper anatomy around the nose.

The nose receives a rich blood supply which is a surgical advantage and allows for versatility in flap design and orientation. While blood supply
is mainly from the angular artery externally and the sphenopalatine artery internally, with smaller contributions from the superior labial and
ophthalmic arteries, the largest vascular contribution is derived from the external carotid system. The superior and inferior labial arteries are
branches off the facial artery and they continue along the lateral aspects within the nasolabial grooves as the ascending angular artery en route to the
medial canthal anastomotic site. The angular artery gives off many small branches to the sidewalls, ala, and dorsum, and form free and contralateral
anastomoses terminating through a connection with the dorsal nasal artery (Fig. 1-19). This point of anastomosis is highly predictable, and its
consistent presentation makes it a very viable pedicle for flap construction. The glabella and mid-portion of the forehead is supplied by the
supratrochlear artery, a branch of the ophthalmic artery that is also a reliable vascular pedicle in nasal reconstruction of the dorsum and tip of the
nose (Fig. 1-20). Deep to the nasal bone, the external nasal artery emerges onto the dorsum of the nose (Fig. 1-21). It is usually accompanied by
the external branch of'the anterior ethmoidal nerve which supplies sensory innervation to the dorsum and tip of the nose. The infraorbital artery also
contributes to vascular anastomosis around this area. Venous drainage follows the pattern of arterial supply and does not display any anatomy of

significance.



Figure 1-19. Dissection demonstrating ascent of the facial and angular artery within the nasolabial region.

Sensory innervation to the nose is achieved through branches of the ophthalmic and maxillary divisions of the trigeminal nerve. Ophthalmic
division supplies the area along the midline of the nose, whereas the maxillary division via the infraorbital nerve (Fig. 1-20) innervates the alae,
lower lateral walls, and columella. The root and upper nasal bridge along with the upper lateral walls is supplied by the infratrochlear nerve that
approaches the nose in a medial direction from above the medial canthal tendon.

Figure 1-20. Dissection of the anterior left cheek highlighting the infraorbital nerve.

Ear

m The external ear is divided into the auricle (pinna), the external auditory meatus and canal, and the external surface of the deeper set tympanic

membrane.
m Blood supply to the ear is derived from superior and inferior auricular branches of the superficial temporal artery and the deep auricular



branch of the maxillary artery.

m The external ear receives a rich sensory innervation from overlapping cranial and cervical nerves.

m The auriculotemporal nerve travels posterior to the superficial temporal vessels and supplies the anterior portion of the auricle and anterior
helix.

m The auriculotemporal nerve lies posterior to the superficial temporal artery and vein, and exits the superior parotid fascia as it traverses the
parotid gland.

m The mastoid area is supplied by C2, C3 ventral rami derived via the lesser occipital nerve. Concha is supplied by variable overlapping
nnervation from cranial nerves VII, IX, and X, which also supply the posterior aspect of the external meatus and tympanic membrane and
posterior auricular sulcus.

For the dermatologic surgeon, understanding the architecture of the ear is essential to repairing both large and smaller defects. When
undermining, performing a primary closure, or during mobilization, knowledge of the variation in skin thickness, elasticity, relationship to the
underlying cartilage, and pattern of perfusion helps in producing the most effective repair.

The external ear is divided into the auricle (pinna), the external auditory meatus and canal, and the external surface of the deeper set tympanic
membrane.?? The auricle consists of a complex cartilaginous framework that is thrown into folds and grooves. The cartilage is covered by tightly
bound skin with very little subcutaneous tissue, often with no subdermal fat at all. While the skin is tight anteriorly, posteriorly it offers a little more
flexibility. The most inferior portion of the auricle, the lobule, has no cartilaginous base and consists of subcutaneous fat and skin. There are two
distinct curves that extend superior to the lobule: (1) the outer helix—an anteriorly curved fold that continues posterosuperiorly from the lobule
toward the upper limit of the tragus where it blends in with the crus of the helix; and (2) the antihelix, separated from the helix by a groove known
as the scaphoid fossa. The tragus, an anterior extension of the auricular cartilage, is separated from the antitragus by the intertragal space. A deep
concave groove referred to as the concha leads to the external auditory meatus. The concha is further subdivided into a more superior impression,
the cymba, and an inferior, larger impression, the cavum (Fig. 1-22).%%22

While variations exist, in its standard anatomical position the ear is situated laterally, lies somewhat between the eyebrows and the base of the
nose with the helix protruding beyond the antihelix. Ligamentous fibers connect the auricle to the skull and contain rudimentary intrinsic muscles.
Extrinsic muscles are of'little clinical significance, but it is helpful to note that these muscles of facial expression—the anterior, posterior, and
superior auricular muscles—are contained within the SMAS and innervated by branches of the facial nerve.

The length of the external auditory meatus and canal measures 2.5 to 3.5 cm. The canal itself has both bony and cartilaginous parts.22 Laterally,
the cartilaginous component is continuous with the auricular cartilage, while medially, it is attached to the bony meatus. The cartilaginous portion is
mostly present in the inferior aspect of the canal. Superiorly, the canal is bound by the squamous temporal bone. The true bony portion of the canal
tunnels between the squamous and tympanic parts of the temporal bone. Around the lateral portion of the external meatus the skin is thicker, with
sebaceous, cerumeniferous glands and hair. The bony portion contains very thin layer of epithelium and is devoid of hair and glands. Of particular
clinical interest are the fissures within the cartilaginous portion of the canal. These randomly arranged fissures, known as fissures of Santorini, offer
potential avenues for developing skin cancers to spread into surrounding tissue.
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Figure 1-21. Superficial dissection of anterior nose demonstrating the external nasal nerve and vessels.
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Figure 1-22. Diagram illustrating basic anatomy of the external ear.

The rich blood supply to the ear is derived from superior and inferior auricular branches of the superficial temporal artery and the deep auricular
branch of the maxillary artery. Additionally, the posterior auricular artery, a branch of the external carotid artery, supplies the posterior aspect of the
ear. Arterial branches are arranged as a single layer of vessels within the skin as a consequence of the sparsity of subcutaneous fat. The venous
pattern corresponds with the arterial supply, and drainage is via the superficial temporal and retromandibular veins.

The external ear receives rich sensory innervation from overlapping cranial and cervical nerves. The mandibular division of the trigeminal nerve
gives off the auriculotemporal nerve, which travels posterior to the superficial temporal vessels and supplies the anterior portion of the auricle and
anterior helix. Additionally, the auriculotemporal nerve supplies the anterior and superior walls of the auditory canal as well as a portion of the
external surface of the tympanic membrane (Fig. 1-13). Injury to the auriculotemporal nerve may be limited by recalling that it lies posterior to the
superficial temporal artery and vein and that inferiorly it exits the superior parotid fascia as it traverses the parotid gland. The great auricular nerve
(C2, C3 ventral rami) supplies most of the medial surface of the auricle as well as the posterior portion of the lateral surface of the auricle. This will
include most of'the helix and antihelix. The mastoid area is also supplied by C2, C3 ventral rami but its innervation is derived via the lesser occipital
nerve. The concha is variably innervated by cranial nerve VII, and the meatus is innervated by cranial nerves IX and X.*%%2 These cranial nerves
also supply the posterior aspect of the external meatus and tympanic membrane and posterior auricular sulcus.

Lips and Chin

Orbicularis oris muscle has no bony attachment and is innervated by the buccal branch of the facial nerve through its deep surfaces.
Blood supply is derived from superior and inferior labial arteries arising from the facial artery.

Innervation of the upper lip is achieved via the infraorbital nerve (V2) and of the lower lip via the mental nerve (V3).

Redundancy of skin as well as mucosa around the commissural junction enables mobility and flexibility when the mouth is opened.
Sensory innervation to the chin is supplied by the mental nerve branches (V3).

Lip depressor muscles and mentalis are innervated by the marginal mandibular branch of the facial nerve.

Surgery of the lips lends itself to both cosmetic and functional importance. Disruption of the architectural contour of the lips has far-reaching
consequences for the patient, making preservation and restructuring of the anatomy of utmost importance. While not often considered, the lip
constitutes more than just the vermillion.?? It extends superiorly to the nose and inferiorly to the chin, corresponding with the circularly arranged
fibers of the orbicularis oris muscle. The boundary line of the upper lip lies at the junction of the columella, nasal sill, and alar crease below the
base. Laterally, the upper lip extends to the nasolabial fold, a point at which the lip elevators insert into the orbicularis oris fibers. The upper lip is
divided by a vertically placed philtrum bound by philtral columns on either side and inferiorly by a downward arch referred to as Cupid’s bow. The
vermillion is composed of a modified mucosal membrane with a rich underlying vascular supply. There are no underlying sweat, salivary, or

sebaceous glands.*22 A redundancy of skin as well as mucosa around the commissural junction enables mobility and flexibility when the mouth is
opened. A group of muscles of facial expression for elevation, depression, and retraction insert deep to the commissural skin.

The underlying anatomy of the lip is not complex, and contains the orbicularis oris fibers covered by mucous membrane (toward the oral cavity)
and skin. The muscle fibers have a very close relationship with the dermis via muscular slips, limiting the ease with which dissection and reflection of
the skin are possible. Bulging of the muscle fibers creates a corresponding surface marking known as the “white roll” or “white line” along the
vermilion—cutaneous junction.4’9’22 Orbicularis oris muscle has no bony attachments, and is circumferentially arranged to facilitate sphincteric
action.

Motor innervation of the orbicularis oris is derived from the buccal branch of cranial nerve VII. Most of the angle elevators as well as the lip
itself are supplied by the buccal branch. As the buccal branches exit the parotid fascia, they flank the parotid duct as they travel medially toward
the orbicularis fibers to then pass deep to the muscle, innervating it from the deep surface (Fig. 1-23). The marginal mandibular branch of cranial



nerve VII contributes to the depressors, again passing through the deep surface of the muscles. Sensory nerves are abundant and derived from the
infraorbital branch of the maxillary nerve (CN V,) (Fig. 1-24) reaching the upper lip, and from the mental nerve (terminal branch of the inferior

alveolar nerve, a branch of mandibular nerve CN V3) reaching the lower lip. Numerous small branches are encountered upon reflection of the skin.

The main nerve trunks, however, may be accessed at the infraorbital foramen and the mental foramen. The infraorbital and mental foramina are
generally located in a fixed position relative to the alae and oral commissure, respectively.
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Figure 1-24. Anterolateral view of lower face with skin and subcutaneous tissue over upper lip reflected inferiorly.

Blood supply to the lips is achieved through an anastomotic arterial arcade formed by the superior and inferior labial arteries (Figs. 1-24 and 1-
25). These branches arise from the facial artery around the angle of the mouth. However, oftentimes the inferior labial artery may originate at a
lower point, as the facial artery crosses over the angle of the mandible. With this branching pattern, the inferior labial artery may lie lower than its
normal position and ascend toward the midline of the chin. Both the superior and inferior labial arteries are often highly tortuous, especially in older
individuals, and run deep to the fibers of orbicularis oris. Skin over the lips is supplied by vertically ascending and descending branches off the
arcades.
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Figure 1-25. Lateral view of dissection of regional anatomy around the mid cheek and mandibular region.

The chin is a relatively fixed anatomical structure that is composed mostly of muscles of facial expression acting on the lower lip. The chin
extends from the mentolabial crease to the most inferior point along the midline of the mandible. In older individuals, RSTLs are visible and can be
distinguished between (1) the radially extending lines around the lower lip area with diagonal extensions toward the angles of the mouth and (2) the

variable lines around the mental region that are determined by the shape of the chin.2% As the muscles of facial expression insert directly into the
skin, very little subcutaneous tissue is found in this area. Creating a dissection plane is somewhat difficult as the taut insertion of the muscles limits
undermining in this region.

Muscles of the chin include overlapping fibers of the orbicularis oris muscle that mingles with the fibers of the platysma and other surrounding
regional muscles. Laterally, the depressor anguli oris attaches to the medial aspects of the mandible and the oral commissure to pull the angle of the
mouth downward. On the front of the mandible, the depressor labii inferioris is partially overlapped by the depressor anguli oris. Two slips of the
mentalis muscle arise from the mandibular midline and insert onto the skin of the chin, maintaining a variable gap between them (Fig. 1-3). All these
muscles are supplied by the marginal mandibular branch of the facial nerve. The marginal mandibular nerve is easily visualized as it passes along the
bony margin to enter the chin deep to the angle of the mouth. Since the marginal mandibular nerve is often seen as a single exposed trunk before
branching to supply these muscles, njury to the trunk will result in unopposed action of the antagonists of these muscles (Fig. 1-26).
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Figure 1-26. Dissection highlighting the marginal mandibular branch of the facial nerve and its relationship to the facial artery.

The mental nerve exits the mental foramen as a terminal branch of the inferior alveolar nerve. It is a purely sensory nerve and displays a tuft-like
branching pattern. With aging, mandibular bone resorption may change the relative location of the mental foramen, bringing it a little higher toward
the superior margin due to the decreasing height of the alveolar processes.

Cheek

m The anterior region includes the buccinator muscle, buccal fat pad, buccal branches of the facial nerve, and the downward traversing parotid
duct.

m The parotid region is dominated by the parotid gland and underlying deep masseter muscle.

The parotid duct and facial artery are easily identifiable landmarks in this region.

m The marginal mandibular nerve is a key structure in the mandibular region as it consistently crosses the facial artery deep to the fibers of
platysma.

Anatomically, the cheek extends from the anterior border of the ear, limited medially by the nose, lips, and chin, and from the mandible up to the
zygomatic arch and orbital rim. However, to best appreciate the cosmetic unit of the cheek, it is best described in three regions: the anterior,
mandibular, and masseter—parotid regions. 22

The anterior region contains many of the muscles of facial expression. The risorius is very superficial and of variable size, sometimes even
absent. The zygomaticus major and minor as well as the levator labii superioris and the levator labii superioris alaeque nasi originate from the
zygomatic bone and orbital rim, and are overlapped by the fibers of the orbicularis oculi muscle. When reflecting the skin over this region,
zygomaticus minor is seen more superficially than the rest of the muscles, with only a few millimeters of subcutaneous tissue overlying it (Figs. 1-6
and 1-23). Since the facial nerve branches maintain their course and innervation deep to the muscles, njury to these branches is less likely provided
that the plane of dissection remains superficial to the muscle plane.

Along the medial aspect of the anterior cheek, the facial artery can be seen anterior to the facial vein after crossing the mandible to ascend
toward the angle of the mouth where it gives off the labial branches and subsequently traverses the nasolabial grove as the angular artery. Within the
nasolabial groove, the angular artery can be accessed with little difficulty by dissecting within the subcutaneous tissue and overlying muscle slips of
the zygomaticus major and minor muscles (Fig. 1-19). The angular artery then terminates at the medial canthus just above the medial canthal
tendon by anastomosing with the ophthalmic branch of the internal carotid artery (Fig. 1-19). The deepest structures in this region of the cheek are
the buccinator and levator anguli oris muscles. Unlike the other muscles of facial expression, the buccinator is a relatively fleshy muscle. It lies within
a drop-down plane covered by a significant amount of fatty tissue, often referred to as the buccal fat pad (Fig. 1-25). The buccinator is pierced by
the parotid duct as well as blood vessels and buccal branches of the maxillary nerve en route to supply sensory innervation to the buccal
mucosa. %22 The buccal fat pad itself lies technically in the medial cheek. This fatty mass is well defined and contained by a thin layer of fascia, and
on its surface the facial nerve branches can be visualized crossing over the fat pad still deep to the SMAS (Fig. 1-6). Superiorly, the infraorbital
nerve branches out as a leash of nerves to supply sensory innervation to the medial cheek. The supraorbital foramen is easily palpated on most
individuals.

The masseter—parotid region offers a very important anatomical landmark—the deeply set masseter muscle. A muscle of mastication supplied
by the trigeminal nerve, the masseter can be easily visualized and palpated when the jaw is clenched. Its strong attachments extend between the
zygomatic arch and the ramus of the mandible, and its anterior musculotendinous border provides an important landmark for key facial structures.
The posterior half of the masseter is covered by the parotid gland. Contained within its own fascia, the parotid gland, wedged along the
preauricular mandibular region, is separated from the masseteric fascia which is a continuation of the superficial layer of deep cervical fascia. The
lower anterior portion of the masseter may be overlapped by the fibers of the platysma in most individuals.

When visualized on unembalmed cadaveric specimens, the parotid gland displays a yellowish color, very similar to the living patient. It may
sometimes be confused with subcutaneous fat as it is relatively close to the skin itself (Fig. 1-23). Unlike the subcutaneous tissue, however, the
parotid gland is contained within a shiny, tight fascial sheath, the parotid fascia, which may help in differentiating it from fat. On the anterior border
of the gland, the parotid duct can be located as it travels horizontally and then downward into the buccal fat. It consistently crosses over the
masseter muscle before turning sharply toward the buccinator to pierce it and enter the oral cavity opposite the upper second molar. From its

surface anatomy, the parotid duct may be located in the region of intersection between the tragolabial line,?? and the anterior edge of the masseter
muscle and, additionally, along the zygomatic arch about 2 cm below it. The parotid duct is a prominent structure and provides a reliable
anatomical landmark. As the parotid duct lies deep to the SMAS, it is crossed by fibers of the zygomatic branch of the facial nerve and also
flanked by the upper and lower buccal branches of the facial nerve (Figs. 1-5, 1-6, and 1-23).

The transverse facial artery, arising from the external carotid artery, passes parallel to the parotid duct between it and the zygomatic arch. It also
crosses over the anterior margin of the masseter muscle. The superficial temporal artery exits the parotid fascia below the zygomatic arch just
anterior to the tragus (Fig. 1-27).%%22 It passes posterior and deep to the parotid gland as one of the terminal branches of the external carotid
artery. The facial artery and vein (posterior to the artery) also travel beneath the SMAS as they cross over the mandible. The facial artery and vein
can be located just anterior to the masseter muscle. The facial artery, which travels in a tortuous ascending course, is often more prominently
tortuous in older individuals. The mandibular branch of the facial nerve crosses over the facial artery about 5 to 10 mm above the point at which the
facial artery crosses the mandible.
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Figure 1-27. Diagram illustrating the arterial pattern and supply to the face.

The mandibular region extends from the anterior margin of the masseter muscle to the chin. Three predominant muscles are encountered after
reflecting the skin in the region. The platysma lies within the superficial fascia and inserts into the skin of the lower lip, blending in with the fibers of
the orbicularis oris muscle. The depressor anguli oris, which originates on the mandible and inserts onto the angle of the mouth, also sends fibers
that blend in with those of the platysma and orbicularis oris.

Both the facial artery and the marginal branch of the facial nerve lie deep to the fibers of the platysma. In most individuals, the marginal branch
of'the facial nerve maintains a course above the mandibular rim, crossing the facial artery to supply the depressors of the lips and the mouth. While
there are usually two branches, the mandibular branch of the facial nerve can exist as a single nerve or have as many as four branches (Fig. 1-26).

SURGICAL CONSIDERATIONS

Muscles of the face

The muscles of facial expression and the superficial group of muscles of mastication form the basis for the muscular framework of'the face (Fig. 1-
3). Muscles of facial expression lie at varying depths just deep to the subcutaneous tissue. They attach from the facial skeleton to the overlying
dermis in a 3D configuration from deep to superficial 221427 Seen from this four-layered overlaying construct, the deepest muscles include
buccinator, mentalis, and levator anguli oris. At the next level, the orbicularis oris and levator labii superioris can be visualized, followed by the
more superficial depressor labii inferioris, risorius, platysma, zygomaticus major, and levator labii superioris alaeque nasi. Fibers of the depressor
anguli oris, zygomaticus minor, and orbicularis oculi can be identified most superficially. All the muscles (except for the deepest layer) are

mnnervated by the branches of the facial nerve passing through their deep surfaces.*?

Branches of the facial nerve

Facial nerve branches, while generally protected by the SMAS, are surgically vulnerable as they reach areas of transition along their course toward
their final destination.

Injury to the facial nerve and its branches during surgical exposure has been a topic of detailed discussion.>>%13:28-32 A few key points can
help guide dissection around facial nerve branches: (1) Facial nerve exits its intracranial course through the stylomastoid foramen and immediately
gives off the posterior auricular nerve which passes behind the ear toward auricularis posterior and the occipital belly of occipitofrontalis muscles.
(2) At the posteromedial surface of the parotid gland, just before this point or within the gland, the facial nerve branches into a superior
temporofacial and inferior cervicofacial division. (3) Facial nerve divides and reconnects through an extensive branching pattern before it exits the
parotid fascia along the medial margin to give rise to five main trunks: temporal, zygomatic, buccal, mandibular, and cervical #>2? (4) Main
branches lie within the parenchyma of the parotid gland and are not at risk for injury during superficial surgical procedures unless the parotid gland
or parts of it have been resected (Fig. 1-4). (5) Vulnerability to injury of the facial nerve branches increases as they travel toward their areas of
innervation. (6) Facial nerve branches are most susceptible to injury in their transition from Layer 5 (deep fascial plane) to Layer 4 (soft tissue
spaces).> 132 (7) Along their course, branches of the facial nerve lie deep to the SMAS and can be safely encountered as long as the plane of
dissection is maintained above the SMAS (Fig. 1-6).

Anatomic points of consideration to limit vulnerability of facial nerve branches to injury

1. Temporal branches emerge from the upper margin of the parotid fascia and cross the zygomatic arch. Usually three to four branches supply
frontalis and parts of orbicularis oculi (Figs. 1-4, 1-6, and 1-14).

2. Zygomatic branches cross the zygomatic arch and bone and are in direct contact with periosteum. As they cross the bony eminence, they lie
directly under the skin with no subcutaneous protection (Figs. 1-4, 1-6, and 1-23).



3. Buccal branches flank the parotid duct along its upper and lower margins. Keeping the parotid duct in view helps maintain a safe zone limiting
injury to the buccal branches as they travel toward the buccinator, nasalis muscle fibers, and the upper portions of the orbicularis oris muscle
(Figs. 1-5 and 1-23).

4. The marginal mandibular branch travels frequently as a single branch, and often as two branches running above, along, or about 1 cm below
the inferior border of the mandible. It consistently crosses over the facial artery, making it vulnerable to injury once the facial artery is
approached. The platysma offers a layer of protection over the marginal mandibular branches and the mandible-traversing portion of the facial
artery (Fig. 1-26).

5. The cervical branch is located deep to the platysma as it descends from the lower border of the parotid gland maintaining its position on the
deep surface of the muscle. It is only vulnerable to injury if the fibers of platysma are reflected (Fig. 1-23).

Anatomic points of consideration to avoid injury and maximize vascular sources for reconstruction

The superficial arterial supply to the face includes a rich anastomotic network of branches originating from the external and internal carotid arteries.
Through extensive anastomoses, these major vascular trunks provide reliable pedicles and contribute to the microvascular infrastructure of the
superficial face. The external carotid artery includes a vast network of arborizing, anastomotic, and tortuous arteries varying in size and depth within
the fascial planes. The internal carotid artery via its ophthalmic branch supplies a central triangular area including the eyes, superior nose, and
central portion of the forehead.*” The key area of anastomosis between external and internal carotid arteries is located above the medial canthal
tendon where the angular artery communicates with the dorsal nasal branch of the ophthalmic artery (Fig. 1-19).

The superficial temporal artery ascends behind the temporomandibular joint, anterior to the tragus and auriculotemporal nerve. It crosses the
zygomatic arch and branches over a wide surface deep to the skin and within the layers of the superficial temporal fascia. The supraorbital and
supratrochlear arteries run along the same territory as a neurovascular bundle with the supraorbital and supratrochlear nerves. The larger
supraorbital artery usually anastomoses with the superficial temporal artery (Fig. 1-12).

The anastomosis of the angular branch of the facial artery with the dorsal nasal artery above the medial canthal ligament is an area of surgical
importance (Figs. 1-10 and 1-19). While the course of the facial artery within the nasolabial fold is well known, its infrequent course outside the
fold has been documented. The artery has been recorded passing through the fold in up to 90% of individuals, and at least 5 mm outside the
territory or crossing it in up to 45% of individuals.' %> In the nasolabial region, the facial artery along with its superior and inferior labial arteries
may not always maintain a submuscular position. Lee et al 3 provide anatomical evidence for the vessels travelling superficial to the surrounding
muscles of facial expression and sometimes looping deep and superficial to the muscle fibers.

Anatomy of the neck

Understanding the superficial anatomy of the neck begins with the ability to visualize key structures bound by palpable landmarks. The topographic
anatomy of the neck is marked by consistent musculoskeletal structures that present triangular spaces seen from the anterior and lateral aspects
(Fig. 1-28). Surgical approaches to the neck can be enhanced by keeping the following anatomical points in perspective:
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Figure 1-28. Diagram illustrating the anatomical boundaries and structures within the posterior triangle of the neck.

1. The most prominent landmark in the neck, the sternocleidomastoid muscle (SCM), provides the primary boundary for differentiating the
anterior and posterior triangles.

2. The most superficial muscle of the neck, the platysma, is invested by superficial cervical fascia (continuous with the SMAS), creating a thin



muscular veil over the superficially traversing cutaneous nerves.

3. Superficial cervical nerves, the great auricular, lesser occipital and transverse cervical nerves, are encountered at the posterior border of the
SCM when platysma muscle is reflected.

4. Erb’s point, located 6 cm below the midpoint of a line connecting the angle of the mandible with the mastoid process, provides a landmark for
the exit point of the superficial cervical nerves and the accessory nerve (cranial nerve XI).34

5. The external jugular vein travels along a vertical course on the superficial surface of SCM anterior to the great auricular nerve to the base of the
neck where it pierces the deep cervical fascia.

Triangles of the neck

The triangles of the neck are formed by visible and palpable landmarks of its musculoskeletal framework. The anterior triangle is bound posteriorly
by the anterior margin of the SCM, superiorly by the inferior margin of the mandible, and anteriorly by the sternohyoid and sternothyroid muscles.
The posterior triangle is bound anteriorly by the posterior border of the sternocleidomastoid and posteriorly by the anterior border of'the trapezius
muscle and lateral portion of'the clavicle (Fig. 1-28).

The anterior triangle may be further subdivided by the posterior and anterior bellies of the digastric muscle and hyoid bone into the submental,
submandibular, carotid, and muscular triangles (Fig. 1-29).

Triangles of the Neck
Submental triangle

Submandibular
triangle

Carotid N
triangle N Y

Occipital ——/_

triangle /
Muscular —L_~ //j
triangle 74F ] |

Supraclavicular
triangle

Figure 1-29. Diagram illustrating the sub-divisions of the triangles of the neck.

m Submental triangle: The flat mylohyoid muscle forms the floor, with the nerve to mylohyoid running along this surface; it contains few structures of
significance other than subcutaneous fat, fascia, and lymph nodes.

m Submandibular triangle: The submandibular gland is the most prominent structure. It contains lymph nodes and the proximal portion of the facial
artery as it courses between the parts of the submandibular gland; the low-hanging marginal mandibular branch of the facial nerve passing below
the mandibular margin must be considered within this space.

m Carotid triangle: The carotid sheath containing the common carotid artery, internal jugular vein, and vagus nerve fills the space. The ansa
cervicalis (branch of cervical plexus) motor contribution to strap muscles loops over the anterior surface of the carotid sheath; internal and
external carotid arteries originate within this triangle; the hypoglossal nerve may be seen as it travels along the uppermost portion of the triangle
from posterior to anterior.

m Muscular triangle: Contains the strap muscles (infrahyoid), including sternohyoid, sternothyroid, omohyoid and thyrohyoid muscles, and traversing
muscular branches of the cervical nerves.

The posterior triangle (Fig. 1-28) can be further divided anatomically by the inferior belly of the omohyoid into the occipital and supraclavicular
triangles. However, these divisions are rarely differentiated clinically. The deepest aspect of the posterior triangle, the floor, is formed by the parallel
arrangement of deeper, smaller, neck muscles. Superiorly, the triangle contains the splenius capitus. Inferiorly, the levator scapulae (an important
muscular landmark for isolation of the accessory nerve) lie above the posterior and middle scalene muscles. It is surgically useful to note that these
muscles are covered by the prevertebral fascia (deep cervical fascia) on the top of which lies the superficial layer of deep cervical fascia.

In the next layer, two important nervous structures lie over and between the muscles of the floor of the posterior triangle. The proximal portion
of'the trunks of the brachial plexus lie anterior to the middle scalene muscle and are covered by the overlying prevertebral fascia. Injury to the
trunks of the brachial plexus is unlikely as long as the prevertebral fascia remains uninterrupted.

Perhaps, one of the most emphasized structures of surgical interest in the posterior triangle is the accessory nerve (CN XI) (Fig. 1-30). As it
descends over the levator scapulae muscle to pass beneath the trapezius muscle, the course of the accessory nerve can be traced along the midline



