
N
ormal nociception involves
the transmission of pain-pro-
ducing information from the
site of tissue injury (viscera,
muscle or skin) to the cere-

bral cortex. The fastest and most direct
route of this process involves three neu-
rons: the primary afferent fiber conveys
information from the periphery to the
spinal cord, the spinal cord neuron most
often projects to the contralateral thala-
mus, and the thalamocortical neuron
completes the process. 

However, in reality, things are not so
simple. Throughout this system there are
other, perhaps less direct routes as well as
opportunities for pain modulation and
integration of a variety of different types
of information for your treatment strate-
gy. In this month’s column, we’ll look at
some of the specific instances when these
measures would prove effective. 

Nociceptive Pain
This type of pain can be secondary to
inflammation, an incision or disease;
regardless, it is initiated by tissue injury.
The activation of nociceptors—special-
ized nerve endings which respond exclu-
sively to typical pain-producing stimuli
such as thermal, chemical, mechanical
and other causes of tissue damage—is the
first step in this process. Nociceptors may
respond to mechanical, chemical or ther-
mal activation. The majority of nocicep-
tors respond to multiple types of input.
Various neuropeptides are released from
activated nociceptors as the result of tis-
sue injury including calcitonin gene-
related peptide (CGRP) and substance P. 

Most nerve fibers involved in the

transmission of acute nociceptive pain are
either A-delta or C fibers; however, not
all A-delta or C fibers transmit nocicep-
tive pain. Many nociceptive fibers will
“fire” following injury in response to tis-
sue injury products (K+ and prosta-
glandins), mast cell products (cytokines
and histamine),
peptides (which
may enter the tissue
when the surround-
ing vasculature be-
comes more perme-
able following in-
jury), serotonin and
bradykinin. C-fiber
activation results in
the release of sub-
stance P and CGRP
from axon termi-
nals. The release of
these proinflam-
matory agents can
alter or sensitize
neural transmission
and thereby aug-
ment nociception by temporarily creating
a neuropathic pain state.

Afferent nociceptive fibers release glu-
tamate from their central terminals in the
spinal cord. Glutamate may activate both
non-NMDA as well as NMDA receptors.
It is the activation of NMDA receptors
through the subsequent increased influx
of intracellular calcium that leads to the
enhancement of the incoming response, a
process known as “wind-up” in common
communication between pain manage-
ment practitioners. Excitatory neuro-
transmission through the NMDA recep-
tor appears to play a key role in the devel-

opment of chronic pain as well as devel-
opment of tolerance to opiates and per-
haps other analgesics. Drugs that antago-
nize the NMDA receptor, such as dex-
tromethorphan, ketamine, amantadine
and d-methadone, stabilize neuronal
excitability and suppress central sensitiza-

tion.
Spinal sensitiza-

tion resulting in al-
lodynia (in which a
normally non-pain-
ful stimulus causes
pain) and hyperal-
gesia (whereby a
normally painful
stimulus is more
painful than usual)
may occur with pro-
longed C-fiber ac-
tivity. When this
process is the result
of tissue injury, the
allodynia and hy-
peralgesia may ex-
tend into the unin-

jured area. This is commonly seen in
patients who visit the clinic after sustain-
ing acute soft tissue injuries.

Neuropathic Pain
Pain following soft tissue injury and
inflammation should resolve with normal
healing. However, after an injury to
either the peripheral and/or central nerv-
ous system, pain can increase over time
and never actually disappear. This pain,
which is in contrast to nociceptive pain,
is termed neuropathic pain. Chronic neu-
ropathic pain results from injury to the
peripheral and/or central nervous system
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due to abnormal transmission of nocicep-
tive input. It appears to result from the
manner in which the nervous system is
reorganized following injury. Key compo-
nents of neuropathic pain include sponta-
neous pain, sympathetic hyperactivity
and evoked hyperpathia (allodynia). 

One result of this reorganization is a
lowered threshold to nociceptive process-
ing. The changes seen in neuropathic
pain states include an increase in sponta-
neous activity in axons within the injured
afferent nerve and/or the dorsal horn
neurons as well as an exaggerated
response of dorsal horn neurons to what
would normally be a non-painful stimu-
lation. 

Among the proposed mechanisms of
neuropathic pain, one must consider
increased sodium channel expression,
changes in afferent terminal sensitivity,
afferent sprouting, dorsal root ganglion
cell cross-talk and dorsal horn reorganiza-
tion. Some key factors which may be
associated with dorsal horn reorganiza-
tion include the release of spinal gluta-
mate, the activation of spinal microglia
and astrocytes following nerve injury, the
loss of GABAergic and glycinergic
inhibitory control and the release of
spinal dynorphin (which in turn can fur-
ther increased the release of glutamate).
Several animal models of neuropathic
pain have been developed in research set-
tings, but none completely mirror what
likely occurs in humans.

Signs to Look For 
While your patient may only know that
he or she suffers from chronic pain, it is
possible to differentiate between these
two conditions by looking for a few tell-
tale signs. Clinical examples of nocicep-
tive pain states include pain resulting
from acute sprains and strains, acute post-
operative pain, the inflammatory pain of
osteoarthritis, and mechanical low back
pain. The identifying signs for typical
neuropathic pain states include posther-
petic neuralgia (PHN), painful diabetic

neuropathy, complex regional pain syn-
drome, and trigeminal neuralgia. 

Many investigators now view chron-
ic migraine as a disorder with neuropath-
ic features, and others have suggested
“true” fibromyalgia to be neuropathic in
nature as well. This last point is a some-
what controversial issue among the pain
management community because it does
not agree with the current paradigm. A
typical nociceptive pain syndrome, (e.g.,
postoperative pain) can transform and
develop into a neuropathic pain state
(e.g., post-mastectomy pain syndrome) if
the nociceptive stimulus does not disap-
pear and other conditions prevail, which
does not hold for “true” fibromyalgia.

Bottom Line for Clinical Practice
So, what is the bottom line that makes
this applicable in the examining room?
Certainly, the differences and potential
overlap in mechanisms of both nocicep-
tive and neuropathic pain are scientifical-
ly interesting, but what do these distinc-
tions impact clinical management? As a
matter of fact, there are several key prac-
tical points to be made. 

First, it has become increasingly clear
that typical nociceptive pain can develop
under the “right” circumstances into a
neuropathic pain state. The take-home
message here is to aggressively evaluate
and treat acute nociceptive pain to the
fullest extent possible to avoid this trans-
formation if that is at all possible. 

Second, typically nociceptive and neu-
ropathic pain states may have a different
response to pharmacotherapy. There are
several examples of this. While NSAIDs
are considered to be an appropriate and
effective treatment for osteoarthritis, they
have no role in the management of PHN.
Nevertheless, a recent survey of primary
care doctors in southern California never-
theless documented that more than 50
percent of the time, the first drug pre-
scribed to a patient with PHN was in fact
a NSAID. It seems this class of drugs rep-
utation may go beyond its uses.

In contrast, while gabapentin may be
FDA approved for the treatment of pos-
therpetic neuralgia, it has not been shown
to be particularly useful for the treatment
of chronic non-radicular lower back pain
due to degenerative joint disease. Certain
medications such as tricyclic antidepres-
sants, opiates and topical lidocaine 5%
have all been shown to be helpful in a
wide variety of pain types, both neuro-
pathic and nociceptive. The clinician
must be aware of these differences to pro-
vide the best approach to pharmacothera-
py for each individual patient.

Third, both nociceptive and neuro-
pathic pain states may coexist in the same
patient. For a rather common example,
consider a 77-year-old female with
painful diabetic neuropathy and painful
osteoarthritis. 

The symptoms of these two condi-
tions would result in a combination that
clearly fit this description. For such a
patient, the development of a pharma-
cotherapeutic regimen might legitimately
include an agent that would typically
only be helpful for nociceptive pain
(NSAID) combined with an agent that
might help both types of pain (e.g., topi-
cal analgesic, opiate) or one which helps
primarily neuropathic pain (e.g.,
gabapentin).

As we learn more about nociceptive
and neuropathic pain mechanisms, it is
likely that the pharmacotherapy may
become even more specific in some ways
and yet broader in others. Recognizing
the differences between these two types of
pain is essential to treating your patient
with chronic pain and restoring his or her
quality of life. PN
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