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INTRODUCTION

The closure of skin defects created by Mohs mi-
crographic surgery routinely requires the use of
cutaneous flaps borrowed from the surrounding
skin to produce an aesthetically pleasing result.
Flap creation results in tissue stresses that can
have a significant impact on survival of the flap
by potentially compromising the neurovascular
supply to the cutaneous structures. With these
stresses in mind, cutaneous surgeons must com-
mand a full knowledge and understanding of the
vascular patterns, physiology, and biomechanics
of skin flaps. That a skin flap is able to survive
such insults is a direct result of these redundant
and complex systems providing vitality and

survivability to the flap when correctly designed.
A full understanding of the physiology of integu-
mentary structures and the biomechanics involved
in tissue transfer results in improved flap survival
and outcomes.

VASCULAR ANATOMY AND PHYSIOLOGY OF
THE SKIN

The skin is a complex organ system comprising
the epidermis, the dermis, and the subcutaneous
tissues. It is the body’s largest organ system,
responsible for 3 main functions: sensation, pro-
tection, and thermoregulation. The thermoregula-
tory function and nutritional support of the
integument result from the unique configuration
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KEY POINTS

� The skin is an incredibly complex organ system responsible for the 3 main functions of protection,
thermoregulation, and sensation.

� The vascular anatomy of the skin comprises an intricate network of vascular plexuses that are
responsible for maintaining the vitality of the cutaneous structures and facilitating the use of local
skin flaps in Mohs reconstruction.

� Local skin flaps are categorized based on their vascular supply and include random cutaneous
flaps, axial or direct cutaneous flaps, and fasciocutaneous flaps.

� Significant physiologic changes occur within the skin during flap elevation and transfer, enhancing
and promoting flap survival. These changes can be further leveraged using the concepts of vascular
delay.

� An understanding of the biomechanical properties of nonlinearity, anisotropy, and viscoelasticity is
critical in the design and execution of local skin flap reconstruction.
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and rheology of the blood supply to the skin.
Although the sensory and barrier functions of the
skin are of obvious and of vital importance, the
main focus of this discussion is on the blood sup-
ply and thermoregulatory function of the skin.

Vascular Anatomy

The vascular supply to the skin is extraordinarily
complex. It receives contributions from a variety
of sources, coupled with a dizzying network of
anastomosing vessels that forms several exten-
sive and highly interconnected vascular plexuses
at differing levels within the architecture of the
skin. A fair degree of variance exists in the litera-
ture when describing the vascular anatomy, with
certain terms used interchangeably by different in-
vestigators. To help alleviate any confusion, an
attempt is made to simplify the anatomic descrip-
tions and maintain consistency in the application
of this terminology.
There are 3 main locoregional conduits of blood

flow to the skin: musculocutaneous arteries, direct
cutaneous arteries, and septocutaneous arteries.
Musculocutaneous arteries are perforators from
deeper muscular arteries that pass through their
corresponding muscle tissue and enter the subcu-
taneous fat to ultimately drain into the subdermal
and dermal plexuses. Less common than their
musculocutaneous counterparts, direct cuta-
neous arteries are generally specific, named ar-
teries or branches of named arteries that run
through the subcutaneous tissues in a plane paral-
lel to the skin. They have been described as
confined to specific areas of the body1 and are
generally accompanied by veins known as venae
comitantes. Although they may branch off septo-
cutaneous arteries, they are generally named
branches of larger arteries. Examples include the
parietal and frontal branches of the superficial
temporal artery, the posterior auricular artery, the
occipital artery, the supratrochlear artery, and the
supraorbital artery.1 Septocutaneous arteries
course through the fascial septa dividing the indi-
vidual muscle segments to provide blood flow to
the skin. The fasciocutaneous component of these
arteries runs parallel to the skin surface atop and/
or deep to the superficial muscular fascia, and they
are also generally accompanied by a pair of veins.2

The direct cutaneous and septocutaneous arteries
are responsible for supplying larger, more diffuse
regions of skin, whereas the areas supplied by
musculocutaneous arteries are generally smaller
andmore discrete in distribution. All 3 arterial sour-
ces drain into components of the rich network of
plexuses that exist within the superficial soft tis-
sues. It is particularly relevant that there is often

more than one source of blood supply to a partic-
ular area of the skin,3 which contributes signifi-
cantly to the hardiness of the cutaneous flaps
commonly used in facial reconstruction.
As many as 5 different vascular plexuses within

the skin and superficial soft tissues have been
described in the literature, including the dermal,
subdermal, subcutaneous, prefascial, and subfas-
cial networks.3 The dermal and subdermal net-
works are sometimes considered a single unit,
referred to as the dermal-subdermal plexus. The
prefascial and subfascial networks are formed
from the fasciocutaneous system off the septocu-
taneous arteries. The subcutaneous plexus is
probably the least consistent and least described
of the skin plexuses. Fig. 1 represents the manner
in which all these vascular webs are extensively
interconnected, creating a vast and elaborate sys-
tem of collateral blood flow. This rich collateral
blood flow, facilitated by the various plexuses,
provides an impressive breadth of vascular redun-
dancy to the cutaneous structures. It is this redun-
dancy of flow that provides not only the
mechanism for the thermoregulatory function of
the skin but also the critical nutrient flow, allowing
for cutaneous flap survival and optimal healing.
These robust vascular networks form the founda-
tion for the complex circulatory physiology of the
skin.

Physiology of the Skin

Dueto the important roleof the integument incorpo-
real thermoregulation and homeostasis, the skin
has a remarkable hemodynamic ability to vary
the rate and quantity of flow through its vascular
plexuses. Even under normal circumstances, the

Fig. 1. Graphic representation of the cutaneous
vascular plexuses as an extension of the musculocuta-
neous and septocutaneous perforating arteries.
(From Larrabee WF, Makielski KH, Henderson JL.
Surgical anatomy of the face. Second edition. Phila-
delphia: Lippincott Williams & Wilkins; 2004; p. 97;
with permission.)
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