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Pain Mechanism Classification Clinical Pearl
Part 2: Nociceptive pain

Introduction

Chimenti et al.” divide the biological mechanisms of pain into three classes — nociceptive,
neuropathic, and nociplastic — and state that they are the biological drivers of the varied pain
presentations observed in the clinic. Nociceptive pain is defined as “pain that arises from actual
or threatened damage to non-neural tissue.” This Clinical Pearl discusses nociceptive pain, a
pain state driven by activation of the nociceptive pathway. Subtypes of nociceptive pain, clinical
features for diagnosis, and strategies for treatment will all be discussed. This Clinical Pearl is
part of a series on pain mechanisms. Future installments will discuss other components of the
framework.

Subtypes of Nociceptive Pain and Their Stimuli

Three types of nociceptive pain have been proposed®* and are named according to their
underlying noxious stimulus — mechanical, inflammatory, and ischemic. The foundation of
nociceptive mechanical pain is accordingly a noxious mechanical stimulus. For example, joint
capsule stretch or bony impingement at intensities sufficient to cause tissue damage may
underlie nociceptive mechanical pain. Nociceptive inflammatory or ischemic pain are different —
they are chemically, rather than mechanically, mediated. Inflammatory mediators such as
cytokines®” or products of anaerobic metabolism such as hydrogen ions®'° are stimuli that
underlie nociceptive inflammatory or ischemic pain, respectively. This is just a glimpse into the
machinery of nociceptive processing. The author of this Clinical Pearl refers readers to work
done by Sluka' and Cohen and Raja'? for a more comprehensive review.

Diagnosis

To use the mechanism-based approach most effectively, it is important to recognize its
limitations. The author of this Clinical Pearl encourages readers to review past discussion of
those limitations.™347

Nociceptive pain can be classified across several dimensions. Location is one such dimension.
Nociceptive pain is typically well-localized,’*” and when referred, it is distributed in a manner
consistent with non-neural tissue involvement.>'2 In nociceptive pain, symptom onset is
generally linked to a noxious mechanical stimulus’ and symptoms correspond to the timing and
magnitude of that stimulus.*"?



Nociceptive pain is often described as “sharp” and “intermittent” or “dull” and “aching.”>141¢ A
background ache may reflect nociceptive inflammatory pain with subsequent sensitization of
nociceptors.™ Symptom descriptors can help one distinguish from competing diagnoses such as
neuropathic pain, in which symptoms are often described as “burning,” “electric shock-like,” and
“shooting.”12

Nociceptive pain should be clearly linked to aggravating and alleviating factors.>*' Alleviating
factors include rest and removal of load from the involved tissue.*'® Aggravating factors include
activity, movement, or postures sufficiently noxious to activate nociceptors.®'?'3 Nociceptive
inflammatory pain may be aggravated by any of these factors, however provocation may occur
at a lower stimulus intensity." Anti-inflammatory agents can be particularly effective in
alleviating nociceptive inflammatory pain,*'2'® and inflammatory pain should improve as
inflammation subsides.'” Tissue ischemia, particularly that which develops as a result of
sustained postures, may produce nociceptive ischemic pain.?

Limited evidence exists to explain the 24-hour pain patterns associated with each type of
nociceptive pain. However, several authors do suggest that morning pain and stiffness are
associated with nociceptive inflammatory pain, particularly when these symptoms persist for
greater than 30 minutes. 31819

Clinical signs should reflect nociceptive symptoms. Observation is the first step in examination
in which one can correlate signs with symptoms. Though postural dysfunction is not specific to
any one nociceptive subtype, it may offer insight into the positional drivers of nociceptive
ischemic pain. Observably antalgic gait may result from nociceptive mechanical knee pain. It is
correlating observations like these with subjective and other objective data that helps implicate
suspected pain mechanisms. In the case of nociceptive inflammatory pain, signs of
inflammation — swelling, redness, heat — may also be observable.*” Nociceptive pain symptoms
should be localized to the area of actual or potential tissue injury or referred in a pattern
consistent with such injury."34712 Symptoms present in a dermatomal pattern may reflect
neuropathic pain.? If negative, the straight leg raise test can rule-down neuropathic pain,?
especially when pinprick sensation is intact.?! Generalized or vague symptoms may represent
altered pain processing® and further investigation is required.

In nociceptive pain, there should be clear stimulus-response relationships during examination.*
For example, if a patient with low back pain reports that forward bending aggravates his
symptoms, one would expect to see that lumbar flexion reproduces such symptoms in an
appropriate distribution at an appropriate intensity. One would also expect a consistent stimulus-
response relationship with palpation and joint play — patients with nociceptive pain should
respond to the applied force in a manner consistent with that force’s intensity and duration.3*1°

Basic examination skills such as resisted isometric movement testing (e.g., manual muscle
testing) should also assist with pain differential diagnosis. Pain with resisted isometric
movement testing may implicate contractile tissue or its associated structures, which can
generators of nociceptive pain.?? To further implicate nociceptive pain, weakness (if present)
with such testing should present in a non-myotomal pattern.?



Treatment

Despite a new emphasis on identifying — and subsequently treating — a single process driving a
patient’s presentation, physical therapy interventions influence multiple processes."”'" Many
manual therapy techniques are available to influence many pain pathways. Massage techniques
may address nociceptive pain by improving descending inhibition, a function that attenuates the
flow of incoming nociceptive signals.’ Neurotransmitters such as oxytocin and serotonin have
been implicated in the mechanisms of massage.!"* Massage also influences expression of
inflammatory mediators and may therefore be particularly effective for patients with nociceptive
inflammatory pain.'"

Joint mobilization and manipulation can be particularly powerful tools in addressing pain
processing — both local and widespread changes in pain processing following mobilization or
manipulation have been documented.?>3' For example, joint mobilization in individuals with
knee osteoarthritis was shown to improve pressure pain thresholds at the affected knee,
unaffected knee, and the hand.?” In another example, both manipulation of the spine and the
upper extremity conferred benefits for those with lateral epicondylalgia.®? Spinal manipulation
may also be useful for those with pain generated by muscle spasm and driven by tissue
ischemia (i.e., nociceptive ischemic processes ) — evidence suggests that manipulation reduces
electromyography activity of the paraspinal muscles.3?

Like manual therapy, exercise is a pillar of physical therapy practice and essential in addressing
nociceptive pain. Strengthening, in addition to neuromuscular re-education, can improve
movement and tissue loading in a variety of clinical populations.3*“° This may subsequently
attenuate or eliminate noxious peripheral stimuli. Promoting movement variability may be
particularly important for those with nociceptive mechanical pain.

Besides restoring movement, exercise can also upregulate the body’s own pain management
system and promote exercise-induced hypoalgesia.'" Both opioidergic and nonopioidergic
pathways have been implicated in the positive effects of exercise on pain processing.*'3
Interestingly, even low-intensity exercise like passive or active movement can improve
symptoms in those with nociceptive inflammatory pain.'® Researchers propose that these
symptoms improve, in part, as a result of decreased pressure from swelling.'® Exercise also
influences the inflammatory pathway by promoting anti-inflammatory cytokines.*4-4¢

In treating nociceptive ischemic pain, the primary intent is to decrease tissue ischemia and
increase perfusion. Exercise is accordingly a primary intervention because it increases blood
flow.8'? One recent meta-analysis of exercise for patients with intermittent claudication found
that exercise improves pain-free walking distance and maximum walking distance.*’

A more indirect — but important — strategy for addressing ischemic pain is education. Patients
should be counseled on co-morbidities (e.g., of diabetes), smoking cessation, and exercise.®
Such counseling may serve to influence the physiological environment in which nociceptive
processing occurs. Patient education for other forms of nociceptive pain may focus on active
(versus passive) treatment, optimal training load, weight management, and the biopsychosocial
nature of pain itself.#84°



Clinical Pearls

Nociceptive pain is defined as “pain that arises from actual or threatened damage to non-neural
tissue.” Three types of nociceptive pain have been proposed.®* They are named according to
their underlying noxious stimuli — mechanical, inflammatory, and ischemic.

Key features of nociceptive pain include: 1) result of a noxious stimulus or noxious stimuli, 2)
localized symptoms, 3) symptoms correspond to suspected underlying pathology 4) described
as “sharp” and “intermittent” or “dull” and “aching,” 5) aggravated by activity, movement, or
posture, 6) alleviated by rest or removal of abnormal loads, and 7) clear stimulus-response
relationship during clinical examination.!347:12-16

Nociceptive mechanical pain, a product of noxious mechanical stimuli, may exhibit any of the
above clinical features. Nociceptive inflammatory pain may present with additional features,
such as swelling, redness, and heat.*” Nociceptive ischemic pain may notably be aggravated
with sustained postures* or occur in the presence of specific medical comorbidities.® It may
respond best to strategies that improve tissue perfusion (e.g., exercise).*’

Manual therapy, exercise, and education are three pillars of physical therapy care and can
address each of the of the nociceptive pain subtypes. Manual therapy, exercise, and education
are effective via many pain pathways."!

Summary

A mechanism-based approach provides a framework for diagnosis and treatment of painful
conditions. The framework is grounded in the concept that certain pathobiologic mechanisms
can initiate and maintain pain. One pathobiologic mechanism of pain is nociceptive. This
mechanism is subdivided into mechanical, inflammatory, and ischemic classes. Despite overlap
in signs and symptoms, these three classes may present with distinct features and respond to
treatment in their own distinct ways.
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