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Acute pain management in dermatology

Mechanisms and pathways
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The number of dermatologic surgical procedures performed is increasing each year. The pain associatedwith
these procedures is a major concern for patients and its treatment is part of the increasing emphasis on
outcomes and quality of clinical care. Better understanding of pain signaling and how commonly used
analgesics function can help improve our surgical pain management. This is part I of a 2-part review that will
highlight the anatomy of acute pain signaling from the skin to the central nervous system and the factors that
influence the plasticity of the pathway. Having this foundation of knowledge is needed to enhance the clinical
treatment of pain. Part II will provide an updated review of available treatments, with an emphasis on their
appropriate use for postsurgical pain management. ( J Am Acad Dermatol 2015;73:533-40.)
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INTRODUCTION
Key point
d As the number of dermatology surgical pro-
cedures increases, adequate perioperative
pain control should be a goal of care

It is estimated that 75% of patients undergoing any
surgery in the United States experience inadequate

pain control.1 In response, national, state and local
health care guidelines support perioperative pain
control measures as a part of patient safety initiatives.
As the number of dermatology procedures in the
United States increases year after year,2 dermatologists
should be aware of the mechanisms of acute pain and
the interventions to control patient’s perioperative
pain.

Learning objectives

Define acute pain and distinguish acute pain from chronic pain; define the three categories of acute pain: preoperative pain, operative pain, and postoperative pain; delineate best

practices for clinical assessment of the three categories of pain; and discuss the strengths and weaknesses of the visual analog scale as applied to acute pain in dermatology.
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In part I of this continuing medical education
article we review the anatomy and mechanisms of
pain signaling from the skin to the central nervous
system. We will break down the acute pain pathway
into 4 main categories: cutaneous transduction,
spinal cord processing, cortical perception, and
descending regulation from the cortex. We will
then discuss the plasticity of pain signaling via
various regulatory factors and how they influence
acute and chronic pain. This will allow better
understanding for pain management, which will
be discussed in Part II.

OVERVIEW OF ACUTE PAIN
Key points
d Pain sensation is evolutionarily advanta-
geous, serving as a survival mechanism

d The pathway of acute pain can be divided into
transduction, transmission, and perception

Evolutionarily, acute pain is a protective mecha-
nism.3 It is a noxious sensation of short duration
resulting from the sudden onset of traumatic injury,
internal illness, or surgical procedure.4 Existentially,
acute pain means ‘‘do that again at your own risk.’’
Pain sensation is the result of an exquisitely complex
and dynamic peripheral and central neurologic sys-
tem. The perception of pain is a subjective entity
influenced by setting, past experiences, affect, sex,
and cultural and cognitive factors.5 Disruption of the
intricate balance of biologic and psychosocial as-
pects of pain can result in chronic pain.6 Acute pain
and chronic pain are distinct, and a better under-
standing of their basic mechanisms can help guide
more successful clinical treatment.

Pain can be simplified into 3 main processes:
transduction, transmission, and perception. Trans-
duction at the skin is the process of transferring a
painful stimulus into electrical neuronal activity.
Transmission through the spinal cord is the propa-
gation of that electrical activity to the central nervous
system (CNS). Perception within the brain is the final
part of the pathway that leads to the subjective nature
of pain that patients experience (Fig 1).7

CUTANEOUS TRANSDUCTION
Key points
d There are 3 main primary sensory afferent
fibers: Ab, Ad, and C

d Transducers are membrane receptors on
primary afferents that are responsible for
the sensation of sensory stimuli

d Nonneuronal skin cells have transducers
and influence pain sensation

d Local anesthetics bind transducers to induce
anesthesia

The skin is more densely innervated by, and
contains more varied types of, sensory afferents
compared to other bodily tissues.5 Cutaneous nerve
fibers are highly specialized structures that work
collectively with other tissues to transmit sensory
information to the CNS.8 They have cell bodies in the
dorsal root ganglion, peripheral terminals at target
tissues, and central terminals in the spinal cord.6 This
design allows rapid transmission from the periphery
to the spinal cord.9

There are 3 broad categories of afferent sensory
fibers: Ab, Ad, and C fibers (Table I).8 Ab fibers
respond to innocuous stimuli and detect texture,
vibration, and light pressure.6,10 They are fast-
conducting, large diameter, myelinated afferents
that have nerve endings that often associate with
nonneuronal cells (eg, Merkel cells, Pacinian cor-
puscles, and hair follicles) in their target tissues.6,11

Ad and C fibers respond to potentially injurious or
noxious stimuli and are referred to as nociceptors.8

Nociceptors are free nerve endings because they do
not directly associate with other cells or tissues at
their peripheral terminals.11 Ad fibers are medium
diameter, lightly myelinated, and represent initial,
sharp, localized pain.6 C fibers are small diameter,
unmyelinated nociceptors that represent more
diffuse, dull, aching pain.6

Transducers are membrane receptors on nocicep-
tors that respond to specific stimuli (ie, thermal,
mechanical, and/or chemical), allowing transduction
of a stimulus into electrical activity. Transducers are
either associated with a membrane ion channel
(ionotropic receptors) or associated with a second
messenger-signaling cascade (metabotropic recep-
tors). Ionotropic receptors rapidly transmit sensory
information because of their association with
ion channels that generate action potentials.
Metabotropic receptors are slower responders, but
their second messengers can have profound effects
on ionotropic receptor function.11 Knowledge about
transducer families, such as transient receptor po-
tential channels (TRPs) and acid-sensing ion chan-
nels, has grown exponentially in recent years. There

Abbreviations used:

CNS: central nervous system
COX: cyclooxygenase
GABA: gamma-aminobutyric acid
NSAID: nonsteroidal antiinflammatory drug
PAG: periaqueductal grey
RVM: rostral ventromedial medulla
STT: spinothalamic tract
TRP: transient receptor potential
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