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ABSTRACT

Background: Pain continues to be the main
symptom reported by patients. Frequently,
cliniciansincorrectly diagnose patientsand re-
sulting trestments are ineffective, which may
promotethe development of chronicpain. This
Situation may ariseasaresult of alack of clarity
intheliteratureregarding pain syndromes.

Objective: To discuss the differences between
nociceptive, neuropathic, and psychologic induc-
tion of pain and provide important clinical correlates
to aid in diagnosis and treatment.

Data Sources: The data were accumulated over a period of
years by reviewing contemporary articles and books and subse-
quently retrieving relevant papers. Articles also were selected
from MEDLINE searches and from manual library searches.

Spinal Pain Syndromes: Nociceptive, Neuropathic, and Psychologic Mechanisms
David R. Seaman, DC, MS2 and Carl Cleveland |11, DCP

Data Synthesis: Nociceptive pain syndromes are

responsible for the majority of pain complaints

in clinical practice. Care must be taken to

avoid the common mistake of the diagnosis

of neuropathic pain, which can lead to inap-
propriate treatments.

Conclusions: Although the treatment of neuro-

pathic pain is difficult, sufficient evidence in

the literature demonstrates that the treatment of

nociceptive pain should be multimodal and involve

spinal manipulation, muscle lengthening/stretching,

trigger point therapy, rehabilitation exercises, electrical

modalities, avariety of nutritional factors, and mental/emotional
support. (JManipulative Physiol Ther 1999;22:458-72)

Key Indexing Terms: Pain; Referred Pain; Nociception; Joints

INTRODUCTION
The subject of pain has always been afocus of attention
because of its debilitating nature. According to Bonica,

Pain has been a major concern of humankind since
our beginnings, and it has been the object of ubiquitous
efforts to understand and to control it. Indeed, it is even
older, for there is reason to believe that pain isinherent
in any life linked with consciousness.®

Melzack stated that “ prolonged pain destroysthe quality of
life. It can erodethewill tolive, at timesdriving peopleto sui-
cide."2 Albert Schweitzer, quoted by Melzack, provided an
even more graphic description, stating that pain is “a more
terrible lord of mankind than even death itself.”2 Weinstein
guotes Ralph Waldo Emerson: “he has seen but half the uni-
verse who has not been shown the house of pain.”3

Although the topic of pain has always been a focus for
researchers and philosophers, much confusion still exists
about the pathophysiological nature of pain. Indeed, accord-
ing to Wall,

we are faced with a crisis epidemic of painful states
where no periphera pathology has been discovered. . .
these conditions now include tension headaches, mi-
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graine, temporomandibular joint syndrome, trigeminal
neuralgia, the majority of neck and back pains, fi-
bromyalgia, interstitial cystitis, etc.

The crisisis obvious. If we cannot determine the cause of
the pain, it will beimpossibleto provide atreatment program
that has any chance of offering short- or long-term relief.

In orthopedic surgeon Vert Mooney’s 1986 presidential ad-
dress, “Whereisthe pain coming from,” for the International
Society for the Study of the Lumbar Spine, he stated

In the case of low-back disease, although we are
aware of it, the depth of our ignorance must be empha-
sized. In the United States in the decade from 1971 to
1981, the numbers of those individuals disabled from
low-back pain grew at arate 14 times that of the popu-
lation growth. This is a greater growth of medical dis-
ability than any other. Yet this growth occurred in the
very decade when there was an explosion of ergonomic
knowledge, |abor-saving mechanical assistance devices,
and improved diagnostic equipment. We apparently
could not find the source of the pain.®

Using this as an example, we must ask where the pain
comes from. Some say pain comes from the zygapophyseal
joints, some from the muscles, others from the nerve root
compression from the intervertebral foramen or disk, and
finally, othersfrom the disk itself. Ultimately, the theory that
we should support one opinion over another is foolish. Each
patient is different, and we need to do our best to determine
the cause of pain for every patient. To make an appropriate
diagnosis, clinicians must understand the nature of pain



itself and the various mechanisms by which pain can be
evoked. Thisknowledge will permit the doctor to narrow the
potential causes and allow the development of an appropri-
ate diagnosis and treatment program.

DISCUSSION

The Nature of Pain

What is pain? Pain is defined as “an unpleasant sensory and
emotional experience associated with actual or potential tis-
sue damage or described in terms of such damage.”®” It
should be emphasized that pain is always subjective.®”
Indeed, Mooney has referred to pain as the perception of
unhappiness.®

LaRocca? in his Presidential Address at the annual meet-
ing of the Cervical Spine Research Society quoted Wyke's
commentary on pain:

Contrary to long-standing traditional views, it is now
clear that pain as a phenomenon of human experienceis
not a primary sensation in the sense that vision, hearing,
smell, taste, touch, pressure, thermal sensibility and ki-
naesthesisare. Onthecontrary, itisan abnormal affective
state, ie, an emotional disturbance, that is called into be-
ing by the development of mechanical and/or chemical
changesinthetissues of the body whose nature and mag-
nitude are such that they give rise to activity in afferent
systemswithin the neuraxisthat are normally quiescent.®

The emotional/psychologic experience of pain and the re-
alization of its bodily location occur in different parts of the
brain. Whereas the emotional component of pain (the “hurt”)
occursinthelimbic sectors of the cerebral cortex, the sensory
component of pain (whereit hurts, but not the hurt itself) oc-
cursin the sensory strip of the parietal lobe.'®

Categories of pain syndromes. Discussions about pain syn-
dromes often can be confusing unless consistent terms are
used. From a pathogenic perspective, pain can be induced
through injury of either nonneural or neural tissues. Pain
caused by nonneural tissueinjury, such asjoint/muscleinjury
or visceral pathology, isreferred to as nociceptive pain. Pain
caused by neura tissue injury is referred to as neuropathic
pain. Psychol ogic mechanisms can beinvolved in the promo-
tion of pain. Bonica*! and Portenoy*? haveindicated that pain
syndromes are either nociceptive, neuropathic, psychogenic/
psychologicin nature, or acombination of thethree.

Nociceptive Pain

Pain induced by nociceptive mechanisms is the most
common variety seen in clinical practice.'*1> Terminology
problems with nociceptive pain are common for students
and practitioners. For example, the inaccurate term “pain
receptor” often is used in the place of nociceptor when dis-
cussing the topics of nociception and pain.® “ Pain receptor”
suggests that tissue receptors can encode the experience of
pain. However, tissue nociceptors are physiologically inca-
pable of encoding the emotional experience of pain. Indeed,
“activity induced in the nociceptor and nociceptive path-
ways by a noxious stimulus is not pain, which is always a
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psychologic state, even though pain most often has a proxi-
mate physical cause.”® Clearly, pain occursin the brain and
not at the level of the tissue receptor. Thus the so-called pain
receptors and pain pathways cannot exist, and terms like
these should be avoided.®

Nociceptor activity. Contemporary researchers agree that no-
ciceptors can be found in paraspinal tissues including skin,
subcutaneous and adipose tissue, walls of intramuscular ar-
teries, wallsof blood vessel ssupplying thespinal joints, sacro-
iliac joints, the vertebral cancellous bone, walls of epidural
and paravertebral veins, fibrous capsules of apophyseal and
sacroiliacjoints, spinal ligaments, periosteum covering verte-
bral bodies and arches (and attached fascia, tendons and
aponeurosis), at least the outer third of the annulus fibrosis,
dura mater, and epidural fibro-adipose tissue.>151722 The
same authors explain that nociceptors are excited by noxious
mechanical and chemical stimuli that typically are associated
with tissueinjury. Tissueinjury disruptstheintegrity of local
structures, creating noxiousmechanical irritation and permit-
ting the release of the various chemical mediators of inflam-
mation and noci ception, such as histamine, 5-hydroxytrypta-
mine, prostaglandin E,, and bradykinin.

Many of the various endogenous chemicals are capabl e of
stimulating and sensitizing tissue nociceptors.?>2* The
mechanism by which the chemical mediators depolarize
and/or sensitize a nociceptor is thought to occur through the
interaction of the chemical mediators with chemosensitive
receptors on the membrane of the nociceptor. This process
results in the entry of sodium or calcium ions and/or the exit
of potassium ions.?>2% Whereas some of the chemical medi-
ators have receptors linked directly to ion channels, the
receptors for other mediators are linked to second messen-
ger systems that modulate ion channels.?>?6 Rang et al?>2¢
provide details regarding this interesting aspect of nocicep-
tor function.

As mentioned above, nociceptors can be sensitized by the
chemical mediators released after tissue injury. The term
peripheral sensitization is used when referring to tissue-
nociceptor sensitization.?* “ Sensitization” is defined as the
lowering of nociceptor thresholds.?” Normally, nociceptors
have very high thresholds of activation; however, sensitized
nociceptors can be stimulated by innocuous stimuli, such as
touch and normal movements.?* Sensitized nociceptors may
also discharge spontaneously.?82°

The abnormal, intense nociceptive barrage created by sen-
sitized nociceptors can stimulate and sensitize neuronsin the
dorsal horn, intermediate region, and ventral horn of the
spinal cord.*® The sensitization of such central nervous sys-
tem neurons, ie central neurons, is called central sensitiza-
tion.?* Most authors now agree that central sensitization
manifestsin CNS neurons as increased spontaneous activity,
reduced thresholds or increased responsitivity to afferent in-
puts, prolonged after discharges to repeated stimulation, and
the expansion of the receptivefields of dorsal horn neurons.s?

The typical outcome of nociceptive activity is pain. How-
ever, the peripheral and central sensitization of the nocicep-
tive system can lead to exaggerated forms of pain, such as
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Table 1. Negative effects of immobilization

Joints
Shrinks joint capsules
Increases compressive loading
Leadsto joint contracture
Increases synthesis rate of glycosaminoglycans
Increasein periarticular fibrosis
Irreversible changes post-8-wk immobilization
Ligament
Lowersfailure or yield point
Decreased thickness of collagen fibers
Disc biochemistry
Decreases oxygen
Decreases glucose
Decreases sulfate
Increases | actate concentration
Decreases proteoglycan content
Bone
Decreases bone density
Eburnation
Muscle
Decreased thickening of collagen fibers
Decreased oxidative potential
Decreased muscle mass
Decreases sarcomeres
Decreases cross-sectional area
Decreased mitochondrial content
Type 1 muscular atrophy
Type 2 muscular atrophy
20% loss of muscle strength per week
Cardiopulmonary
Increased maximal heart rate
Decreased VO, max
Decreased plasmavolume

From Liebenson C. Pathogenesis of chronic back pain. J Manipulative
Physiol Ther 1992;15:299-308.

allodynia and hyperalgesia. Allodynia is defined as “pain
produced by a stimulus that is normally not painful ”2” such
as with normal joint movement or upon spinal palpation.
When a patient has pain from innocuous pal pation, the clini-
cian may have encountered a sensitized nociceptive system.

Hyperalgesia was originally defined by Hardy et al as“a
state of increased pain sensation induced by either noxious or
ordinarily nonnoxious stimulation of peripheral tissue”3? In
the early 1980s, hyperalgesia was redefined by the Interna-
tional Association for the Study of Pain asan “increasein the
pain produced by a stimulus that is normally painful "2 The
clinical perspective isthat it is not necessary to examine for
hyperalgesia. In other words, when innocuous palpation
causes pain, ie allodynia, the doctor knows that the nocicep-
tive system issensitized. Therefore, it isnot necessary to pal-
pate the area by applying increased or noxious pressure so
that the patient hasincreased pain.

Nociceptive pain syndromes. Not surprisingly, nociceptive pain
can be defined as “ pain that is believed to be commensurate
with the presumed degree of ongoing activation of peripher-
al nociceptors.” 33 Nociceptive pain may result from injury of
somatic and visceral structures. The commonly used terms
“somatic pain” and “visceral pain” actually refer to nocicep-
tive pain syndromes.® “Arthritis and some types of cancer
pain (eg, bone pain) exemplify somatic nociceptive pains.”33
In fact, numerous terms to describe pains thought to be of
nociceptive origin such as myofascial pain, muscle pain,

fibromyalgia, trigger points, joint pain, cervicogenic head-
aches, referred pain, sclerotomal pain, sclerotogenous pain,
deep pain, diffuse pain, primary disk pain, mechanical low-
back pain, neck pain, simple backache, somatic pain, and
somatic-referred pain exist. Clearly, most patients who enter
aclinician’s office have pain that is nociceptive in nature.

Nociceptive pain often is more devastating than the per-
ceived severity of the inciting lesion. However, researchers
and clinicians continue to be preoccupied with the idea that
the severity of the pathology should be the same as the
severity of pain. Overt structural changes, ie, disk hernia-
tion, fracture, tumors, or spondylosis, are not the only
changes associated with tissue pathology; nor do structural
changes need to be present for a pathology to exist. Thus, we
must ask: what is pathology?

In 1984, Robbinset al stated that “pathology literally isthe
study (logos) of suffering (pathos).” 3 On a more practical
level, “ pathol ogy deal swith the study of deviationsfrom nor-
mal structure, physiology, biochemistry, and cellular and
molecular biology.”3* Clearly, structural changes do not need
to be present for aperipheral pathology to exist. Therefore, it
is surprising that contemporary pain researchers/authors be-
lieve that structural changes must be present for a peripheral
pathology to exist. The first edition of Pathologic Basis of
Disease, published in 1974, states

All injuries, whether mild or lethal, ultimately occur
at a biochemical level beyond our present range of
detection. For this reason, it has not been possible to
determine the precise biochemical site of action of
injurious agents or the extent of cellular injury compat-
ible with reversibility or irreversibility. Four intracellu-
lar systems are thought to be particularly vulnerable:
(1) aerobic respiration involving oxidative phosphory-
lation and production of ATP, (2) synthesis of enzymat-
ic and structural proteins, (3) maintenance of the
integrity of cellular membranes on which the ionic and
osmotic homeostasis of the cell and its organelles are
dependent, and (4) preservation of the integrity of the
cell’s genetic apparatus.®®

Robbins discusses overt structural pathologies, stating that
“morphol ogic changes become apparent only after somecriti-
cal biochemical system within the cell has been deranged for
sometime.” % Clearly, a peripheral pathology can exist with-
out the presence of overt structural changes. Research sug-
geststhat tissueinjury leadsto inflammation, nociception, and
pain, all of which can reduce joint mobility and promote
pathologic changes in joint complex structures through vari-
ous mechanisms.® Table 1 lists the pathologic changes that
occur asaresult of immobilization. Inaddition, muscleimbal-
ances, such as tightening/shortening and myofascial trigger
points, often are associated with joint hypomobility/immobil -
ity.3® Seaman has suggested that the term “joint complex dys-
function” refersto the negative effects of immobilization, in-
flammation, and the af orementi oned muscleimbal ances.36

Joint complex dysfunction is often accompanied by a
reduction in cardiovascular fitness (Table 1) and pain, col-



lectively referred to as the deconditioning syndrome.37:38
Clearly, the somatic component of low-back pain can be
devastating, even when no structural pathology exists, such
as disk prolapse or nerve root compression. The great major-
ity of neck and back pains existing without overt structural
pathologies may be caused by joint complex dysfunction
and the deconditioning syndrome, which involve nocicep-
tive processes rather than nerveinjury. It istime that medical
and chiropractic doctors focus on pathophysiological
changes involving nociceptive processes as the cause of
most spinal pain syndromes instead of the pathoanatomical
changes involving neuropathic processes.°

The quality of the pain associated with somatic tissue
injury generally isrelated to the nature of the causative stim-
uli such that nociceptive pain can be described as sharp,
aching, dull, throbbing, knife-like, crampy, and crushing.*°
The common presentation of spinal nociceptive pain is a
deep, tender, dull, aching, and diffuse variety which makesit
hard to localize.*®

Frequently, the presence of so-called referred pain can
lead a clinician to believe incorrectly that a patient’s pain is
caused by a neuropathic lesion, such as nerve root compres-
sion. Although nerve root compression can generate referred
pain, nociceptive input from joint structures and musclesis
also capable of generating a variety of referred pain pat-
terns, 13154142 some of which resemble that of neurocom-
pression.*® In fact, referred pain as aresult of nociceptive
processes is more common than referred pain from a nerve
lesi On.41'42’44

Nociceptive referred pain. Nociceptive input can generate
local and referred pain. The term * nociceptive referred pain”
isused to distinguish it from local pain induced by nocicep-
tive processes.

Most of the best research available to examine nocicep-
tive-induced local and referred pain was performed prior to
1960. Several authorsinjected hypertonic saline, which acts
as anoxious chemical irritant, into muscul oskeletal tissues
for the purpose of studying pain patterns.*>>° Such a proce-
dure permitted researchers to examine the extent to which
symptoms can manifest in response to a controlled noxious
stimulus that seemed to resemble actual tissue injury.
Feinstein et al,*® Inman and Saunders,*” and Kellgren*®
observed pain patterns associated with noxious irritation of
posterior spinal structures innervated by the dorsal ramus or
posterior primary division of the spinal nerve. Each discov-
ered that an injection of hypertonic saline into paravertebral
muscles or interspinous structures caused both local and
referred pain. The referred pain did not resemble the der-
matomal patterns seen with neurocompression. Inman and
Saunders suggested that this nondermatomal pattern of
referred pain followed a sclerotomal distribution.

Inman and Saunders*” explained that the sclerotomeisthe
periosteum, ligamentous structures, and muscle attachments
that areinnervated by aspecific spinal segment. A sclerotome
is the connective-tissue structures innervated by a specific
spinal level, adermatomeis aspecific area of skin, and amy-
otome consists of the specific muscles that are innervated by
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a specific spinal level. Sclerotomes are more diffuse in their
arrangement compared with dermatomes and myotomes, and
frequently extend the entire length of an extremity. Kessler
provides a succinct description of the differences between
sclerotomes, dermatomes, and myotomes.>*

Nociceptive referred pain follows a sclerotomal pattern of
distribution. However, in clinical practice, patients do not al-
waysfit the pain mapsthat have been put forth by various au-
thors. Thus the terms sclerotomal/sclerotogenous pain are
technically inaccurate. Given the existence of semantic limi-
tations, “ nociceptive referred pain” isthe most accurate term
available.

When a specific spinal level isirritated, the pain can be
local and may also extend partially or throughout the entire
length of the extremity. The volume of saline injected
accounts for both the intensity of pain and the extent of pain
referral 4346

Themechanismsby which nociceptivereferral patternsde-
velop isamajor source of confusion. Many practitioners are
under the erroneous perception that pain travels down the ex-
tremity. Lynch and Kessler provide an excellent explanation:

When atissueof aparticular sclerotomeisirritated, the
patient may perceive the resulting pain as arising from
any or al of thetissuesinnervated by the same segmental
nerve. Thisis aresult of the lack of precision in central
neural connections and is not related to abnormal im-
pul ses spreading down anerve; in other words, the prob-
lemiscentral, not peripheral, and nothing iswrong with
most of the areafrom which the pain seemsto arise.>?

Gillette et >35> offer a more detailed explanation of the
central nociceptive connections that give rise to the illusion
that pain is traveling down an extremity. Central nociceptive
projection neurons, ie, second order neurons, in the dorsal
horn have receptive fields. The receptivefield of central neu-
ronsis related to the peripheral structures that are capable of
generating an action potential in the central projection neu-
ron. For example, a projection neuron for the fifth lumbar
nerve may receiveinput from structuresin the low-back, hip,
thigh, leg, and foot. The term “hyperconvergent” describes
the receptive field of such a projection neuron, which re-
ceives input from multiple peripheral structures.>®>*

Nociceptive input of a sufficient magnitude from an
injured facet joint or spinal muscle can activate such a pro-
jection neuron. Although the noxious input has been gener-
ated in spinal structures alone, the contralateral somato-
sensory cortex can receive information in this case via
second order neurons, which indicates that the nociceptive
input has come from the spine and the extremity. The so-
called referred pain in the leg is an illusion; it arises as a
result of the presence of a projection neuron with hypercon-
vergent receptive fields and not from the extremity.

Projection neurons throughout the spinal cord contain
hyperconvergent receptive fields. Thisis especialy evident
in the cervical spine. The spinal nucleus of the trigeminal
nerve, which contains projection neurons for the face and
head, extends to approximately the third cervica segment.>®
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The receptive fields of such trigeminal projection neurons
for the face and head also receive nociceptive input from
cervica spine-innervated structures®® and can create theillu-
sion that pain is being generated in the head and face.
Nociceptive input from structuresinnervated by C-1 through
C-3, in particular, commonly give rise to head and face
pain.*1555%6 This can often be demonstrated in the clinical
setting by applying mechanical pressure to the upper cervi-
cal zygapophyseal joints and suboccipital muscles and the
middle trapezius, which often causes or exacerbates ipsilat-
eral head and face pain.

Although adetail ed explanation of the central mechanisms
of pain referra is new, research by Feinstein et a“® in 1954
demonstrated that the central nervous system could generate
referred pain. To demonstrate that so-called referred pain
does not require peripheral nerve input, Feinstein et a con-
ducted an experiment in which “acomplete acute bl ockade of
peripheral input from an upper extremity was achieved by a
brachial plexus block with local anesthesia for all sensory
modalities.”#® Even injections of hypertonic saline into the
extremity could not evoke pain. However, an injection of hy-
pertonic saline into the interspinous tissues of the lower cer-
vical vertebrae produced the characteristic pattern of per-
ceived pain into the arm. In alater paper, Feinstein®? further
demonstrated that CNS mechanisms promote referred pain.
The interspinous tissues of amputees were injected with hy-
pertonic saline which resulted in the experience of pain and
other sensations in extremities that did not exist.5”

Nonnociceptive/mechanoreceptive pain. Many authors have sug-
gested that pain can be induced by nonnociceptive afferents,
more commonly referred to as mechanoreceptor affer-
ents.>#%8-61 This can occur experimentally; however, the
clinical situationsin which this arises are not clear.

Experimental observations of cutaneous injury suggest
that pain may be aresult of A-3 mechanoreceptor afferent
activity.?* Cutaneous injury produces two so-called zones of
hyperal gesia—the primary and secondary zones. The terms
primary and secondary hyperalgesiaare misleading. As stat-
ed earlier, hyperalgesiais defined as an “increase in the pain
produced by astimulusthat is normally painful.” 32 However,
the zones of primary and secondary hyperalgesia are usualy
discussed by researchers in the context of pain produced by
innocuous input (ie, alodynia). Thusit would be more accu-
rate to describe such regions of tissue injury and pain as
zones of primary and secondary allodynia.

Primary hyperalgesia is found at the site of injury; sec-
ondary hyperalgesia develops in the uninjured tissues sur-
rounding the area of injury. Although considerabl e mechano-
sensitivity exists in the zone of secondary hyperalgesia,
research has yet to demonstrate changes in nociceptor activ-
ity in this uninjured region. Woolf states that “clinical pain
involves a transformation from a situation where only noci-
ceptors can drive the nervous system to produce pain to one
whereA-betaafferents can.” 2* Thistransformation is thought
to develop as a consequence of central nociceptive sensitiza-
tion. As mentioned earlier, sensitized nociceptors promote a
state of central sensitization. Sensitized central projection

neurons develop the capability to be depolarized by A-beta
mechanoreceptor afferents, resulting in the experience of
pain.?* Recent papers have advanced this hypothesis, partic-
ularly asit relates to the central mechanism by which A-beta
mechanoreceptor afferents gain access to noci ceptive projec-
tion neurons.>%8° Although the theories behind these mecha-
nisms are still in their developmental stages, some re-
searchers suggest that nonnociceptive pain can often be
intractable and an important component in conditions such as
fibromyalgia and idiopathic low-back pain.>®

The great majority of evidence that suggests the involve-
ment of nonnociceptive/mechanoreceptor afferentsin pain
generation has been gleaned from the study of nerve injury
models, ie, neuropathic models, rather than somatic tissue
injury.5861-65 Therefore, the theory that nonnociceptive/
mechanoreceptor afferents is responsible for the somatic
pain associated with fibromyalgia and back pain seems
unreasonable.

Whether mechanoreceptor afferents are involved in the
generation of somatic pain can be discovered by the use of
therapies that would activate mechanoreceptors and their A-
beta afferents, such as vibratory stimuli (vibration therapy)
and transcutaneous electrical nerve stimulation (TENS). In
this case, research has clearly demonstrated that vibration
and TENS therapy are effective in reducing nociceptive and
neuropathic pain.®66” Therefore, mechanoreceptor afferent
fiberslikely are not involved in the promotion of most pain.
However, there are exceptions. For example, in the case of
causalgia, aclassical neuropathic pain syndrome, “transcu-
taneous electrical stimulation of the nerve supply to the
affected arearesulted in pain at stimulus strengths sufficient
to activate A but not C fibers.” 8

Severa possible reasons why the stimulation of mechano-
receptor afferents may cause pain in the presence of nervein-
jury, ie, neuropathic pain, exist. For example, peripheral
nerveinjury causesthe central processes of mechanoreceptor
afferents to develop new connections. Normally, mechano-
receptor axons synapse with second-order neurons located
deep in the dorsal horn. However, nerve injury causes the
central connections of mechanoreceptor afferents to sprout
into the superficial layers of the dorsal horn, ie, laminall and
perhaps lamina |, and create synaptic connections with pro-
jection neurons that normally receive input exclusively from
nociceptive afferents.5870 In this situation, lightly stroking
the skin can cause severe pain, ie, allodynia, whichisalso de-
scribed as intractable touch-evoked pain,®® a condition typi-
cally associated with postherpetic neuralgia, partia nerve
trauma, and metabolic and inflammatory neuropathies.”™
These are not a very common clinical presentation, particu-
larly in chiropractic offices.

As mentioned earlier, in clinical practice, innocuous pal-
pation of spinal muscles results in pain whereas light
stroking of the skin does not. The allodynia related to
innocuous pal pation may involve the stimulation of sensi-
tized C-fibers within the spinal muscles, ie, nociceptive
pain. In contrast, the allodyniarelated to light stroking of the
skin probably involves mechanoreceptor stimulation and the



subsequent activation of nociceptive projection neurons as a
result of dorsal horn reorganization in response to nerve
injury, ie, neuropathic pain.

Neuropathic Pain

A great deal of confusion exists regarding the nature of
neuropathic pain. Authors commonly define and discuss
neuropathic pain in different fashions, which leads to confu-
sion. Usually, we are provided with either an injury-based or
aphysiologic description of neuropathic pain.

1. The injury-based definition states that “ neuropathic pain
refersto pain arising as aresult of damage to any part of
the sensory system, either peripheral or central. Sensitiza-
tion of C fibersisexcluded.” ™

2. The physiologic definition states that “the term neuro-
pathic pain is applied to any acute or chronic pain syn-
drome in which the sustaining mechanism for the pain is
inferred to involve aberrant somatosensory processing in
the peripheral or central nervous system.” 72
Notice that the first definition clearly states that neuro-

pathic pain arises from injury to the nervous system. Thisin-

jury-based definition also indicates that nociceptive C-fiber
sensitization is not neuropathic pain. Thisis most likely be-
cause nociceptor sensitization istypically associated with in-
jury of nonneural structures, particularly somatic tissues.
The second definition of neuropathic pain creates confu-
sion. Thisis because neuropathic pain in this definition is
described in physiologic terms, rather than injury-based
terms. We are told that any pain can be defined as “neuro-
pathic” so long as aberrant somatosensory processing exists.

This is enormously confusing because both neural and

somatic tissue injury can result in abnormal somatosensory

processing, known as central sensitization.”? Thus the physi-
ologic definition states that C-fiber induced nociceptive pain
also can be neuropathic pain, if central sensitization devel-
ops after somatic tissue injury. Thisis inconsistent with the
injury-based definition and also can lead to diagnostic con-
fusion. For example, the physiologic definition can lead
researchers and clinicians to inaccurately assign the diagno-
sis of neuropathic pain to all chronic pain patients. Thisis
hardly reasonable, considering it has been estimated that
only 1% of pain patients aged <65 years have neuropathic
pain.”® It should be mentioned that numerous authors
describe neuropathic pain in relation to the injury-based def-
inition, ie, pain as aresult of nerve injury.”73-82

The inconsistency and inaccuracy of the physiologic defi-
nition of neuropathic pain is exemplified by the fact that cer-
tain authors provide detailed reasons for why neuropathic
pain necessarily involves injured nerve fibers. For example,

Devor states that, “the acquisition by injured nerve fibers of

ectopic pacemaker capability is among the fundamental

pathophysiologic changes that underlie the emergence of
neuropathic pain.” 8 Neuromas, regenerating sprouts, and
demyelination are thought to be responsible for the ectopic
discharge of injured nerves.”38182

The quality of pain associated with neuropathic lesionsis
different from nociceptive pain. Areas of severe pain may be
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associated with some sensory deficit. Intermittent bouts of
sharp, shooting, jabbing, and/or lancinating pain are com-
mon, as are steady burning and tingling sensations.#%:73:77.80
In contrast to nociceptive pain, these neuropathic pain sen-
sations, referred to as paresthesias, dysesthesias, and hyper-
pathia, often are entirely new and different to the patient.””&

Neuropathic lesions can occur in the peripheral and cen-
tral nervous systems, each of which will be discussed in sep-
arate sections. Two types of nociceptive pain often are mis-
taken for neuropathic pain: discal and nerve root sheath
nociceptive pain.

Discal and nerve root sheath nociceptive pain. According to Bog-
duk and Twomey®3: “In contradistinction to pain caused by
the compression of spinal nerves by herniated intervertebral
discs, primary disc pain is pain that stems directly from the
disc itself, and is caused by the stimulation of the nerve end-
ings with the anulus fibrosus[sic].” Mechanical strain/injury
to the anulusleads to chemica mediator release, which leads
to inflammation and nociception.® Thistypeof disk injury is
similar to that of a sprained ligament® and does not involve
aneuropathic process.

Most authors credit Ashbury and Fields®* for determining
that the nerve root sheath can be a source of nociceptive
input and cause so-called nerve trunk pain.34061.728587 The
term “nervi nervorum” describes the nerve fibers which
innervate the nerve sheaths, and they serve a nociceptive
function.®® An injured disk, for example, releases chemical
mediators of inflammation, which may activate nerve sheath
nociceptors,*® and cause symptoms similar to those pro-
duced by nociceptive input from somatic tissues. However,
mechanical trauma could injure the nervi nervorum and lead
to the development of pain. Such injury-induced nerve pain
would be considered neuropathic pain rather than nocicep-
tive.®8 The extent to which this type of neuropathic pain
exists is unknown; however, it may explain the presence of
intractable pain in patients with no objective signs of injury
to the nerve root or peripheral nerve.

Peripheral neuropathy. Several types of pathologies can cause
neuropathic pain: nerveroot compression, dorsal root ganglia
compression, peripheral nerve entrapment (peripheral neu-
ropathies), post herpetic neuralgia, avulsioninjuries, tumor in-
vasion, diabetic neuropathy and other metabolic neuropathies,
and toxic and nutritional neuropathies.”77808187.89 Saverg
conditions can develop as aresult of nerve injury, including
trigeminal neural gia, complex regional pain syndromes, phan-
tom pain, deafferentation pain, and Tinel’ssign.81.89:%0

The severity of neuropathic pain must be emphasized.
Once neuropathic pain develops, it rarely goes away. 61717391
Fortunately, neuropathic pain is uncommon compared with
nociceptive pain. For this reason, we strongly recommend
that doctors avoid telling patients that they have pinched
nerves, ie, aneuropathic process, unless objective diagnostic
evidence shows that a neuropathic process exists. The fol-
lowing evidence supports our proposal.

As mentioned earlier, it has been estimated that about 1%
of pain patients have neuropathic pain.”® However, this per-
centage may rise as high as 50% in patients aged >65
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years.”® Thisincrease is probably as aresult of the fact that
cancer, skeletal injuries, metabolic diseases, neurologic dis-
eases, and degenerative changes are far more common in
senior citizens.

Mooney discusses spinal neuropathic pain, stating that
“depending on what country and what series, perhaps 1%
haveadisk injury that is“noncontained” and pressesupon the
nerve root creating irritation sufficient enough that sciaticais
unremitting and needs to be resolved by surgical removal ">
In these cases, the nerve root likely has been damaged by
stretching, compression, friction, or inflammation. Stimula-
tion of such damaged nerverootsevokes pain, whereas stimu-
lation of undamaged nerverootsusually doesnot.%?

Bogduk is specificin hisassertion that neuropathiclesions,
such as nerve root compression, which cause radicular (neu-
ropathic) pain, are extraordinarily uncommonin the spine:

Somatic mechanisms have remained largely over-
looked as explanations for cervical pain syndromes,
and nerve root compression has remained accepted as
the principle if not the only mechanism for cervical
pain. However, as a mechanism, nerve root compres-
sion is inconsistent with the clinical features of the
majority of cervical pain syndromes, and in fact
accounts for only avery specific proportion of cases.'

Bogduk further states,

Given that various structuresin thelumbar spine have
been shown to be capable of producing low-back pain,
itisimportant to realize that in each case the mechanism
involved is the stimulation of nerve endings in the af-
fected structure. Lumbar nerve-root compression is in
no way involved . . . For root compression to be deemed
the cause, radicular pain must be accompanied by other
features of nerve compression: numbness, weakness, or
paresthesia. In the absence of such accompanying fea-
tures, it is very difficult to maintain that root compres-
sion isthe cause of any pain.'®

Nociceptive pain is a spinal pain syndrome that patients
frequently bring to their doctor’s office. Unfortunately,
despite the availability of this information, members of the
chiropractic and medical professions continue to promote
the theory that the neuropathic lesion is most common.

Central neuropathy. The term central pain is used to describe
the pain associated with lesions of the central nervous sys-
tem. These lesions typically involve the anterolateral path-
ways and may be located at any level of the neuraxis from
the dorsal horn to the cerebral cortex.®

Many types of conditions can cause central pain, including
vascular lesionsin the brain and spinal cord, multiple sclero-
sis (MS), inflammatory lesions other than MS, myelitis
caused by viruses and syphilis, epilepsy, Parkinson’s disease,
traumatic brain and spinal cord injury, cordotomy, syringo-
myelia and syringobulbia, tumors, and abscesses.®® The oc-
currence of central pain varies among each cause of central
neuropathy. For example, the occurrence is 30% in patients
with spinal cord injury, 23% in patients with multiple sclero-

sis, 1.5% in patients with stroke, 2.8% in patients with
epilepsy, and 10% in patients with Parkinson's disease.®

Tasker® indicates that spinal cord injury is the most com-
mon cause of central pain. Traumaisthe most common cause
of injury; however, spinal cord lesions also can be caused by
neoplasm, myelitis, infarction, and surgical procedures such
as cordotomy.%

Central neuropathic pain can also be caused by supra-
spinal lesions. Although the most common lesion results
from a supratentorial stroke, lateral medullary syndrome,
hemorrhage, neoplasm, and surgical procedures such as
tractotomy also can cause central neuropathic pain.®* When
central pain is caused by supraspina lesions, related neuro-
logical signs often develop, such as tremor, dystonia, cere-
bellar nystagmus and ataxia, hemiparesis, and abnormalities
in cognition, speech, vision, and cranial nerve function.®*
Because of the devastating nature of central pain syndromes,
it is fortunate that patients with central neuropathic pain
make up arelatively small percentage of the total chronic
pain population.

The precise mechanisms associ ated with central pain have
yet to be defined. Research suggests that nociceptive neu-
ronsin certain thalamic nuclei are involved. Increased burst
activity has been found in the ventroposterior region of the
thalamus.%+%® Central lesions may reduce descending
inhibitory output, which would result in a disinhibition of
noci ceptive projection neuronsin the spinal cord.%

Sympathetically maintained pain. Because there is confusion
about the relationship of the sympathetic nervous system to
the experience of pain, a separate section is devoted to the
topic of sympathetically maintained pain (SMP). SMP is
most commonly discussed in relationship to neuropathic
pain; however, research has demonstrated that sympathetic
efferents also promote nociceptive pain by enhancing tissue
inflammation. Each topic will be discussed individually.

Texts and articles that attempt to discuss the sympathetic
nervous system in aclinical fashion have stated that back pain
can be of sympathetic origin.®"%8 Such assertions simplify a
problem that is quite complex.®*10% |n fact, the spind pain of
sympathetic origin isnot seen in the typical medical or chiro-
practic practice. Indeed, researchers maintain that normal ac-
tivity in the sympathetic nervous system rarely, if ever, causes
pain.1%2 Even when pain is maintained by sympathetic activ-
ity, the face and torso/spine are rarely affected.'®

Inan effort to properly characterize sympathetically main-
tained pain, a new system of terminology has been accepted
by the International Association for the Study of Pain.2® The
umbrella term, complex regional pain syndrome (CRPS), is
now used when discussing sympathetically maintained pain.
Two types of CRPS are currently recognized. CRPS | corre-
sponds to reflex sympathetic dystrophy (RSD) and CRPS |1
corresponds with causalgia. The difference between the two
typesof CRPSisstraightforward. WhereasCRPSI (RSD) isa
syndrome that devel ops after an initiating noxious event (ap-
parently to either somatic tissue or nerve), CRPS Il (causal-
gia) is a syndrome that develops after obvious nerve injury
and traditionally involves large nerves such as the median or
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Fig 1. General hypothesis about the neural mechanisms of generation of CRPS| and |1 after periph-
eral trauma with and without nerve lesions, chronic stimulation of visceral afferents (eg, myocardial
infarction), deep somatic afferents, and rarely, central trauma. The clinical observations are double-
framed. Note the vicious circle (bold arrows). An important component of this circleis the excitatory
influence of postganglionic sympathetic axons on primary afferent fibersin the periphery. From Janig
and Stanton-Hicks, editors. Reflex sympathetic dystrophy: a reappraisal. Seattle: |ASP Press; 1996.

sciatic nerve.2® CRPS is characterized by pain, evidence of
edema, skin blood flow abnormalities, and/or abnormal sudo-
motor activity.1%

Figure 1 outlines a proposed mechanism by which sym-
pathetically maintained pain develops. Nerve and nonneural
tissue injury, as illustrated by the bold arrows, results in
enhanced nociceptive input to the spinal cord, which can
excite segmental sympathetic neurons. Sympathetic hyper-
activity can cause abnormal regulation of blood flow and
sweating and trophic changes; in addition, it can promote
nociceptive input that maintains the experience of pain.
Janig'%* and Blumbergl® provide detailed discussions of
each component in thisimage.

The exact mechanism by which sympathetic efferents and
nociceptive afferentsinteract is not understood precisely be-
cause of the complexity of interactions that occur among
sympathetic terminals, nociceptors, and local tissue media-
tors. Research hasdemonstrated that sympathetic efferent ac-
tivity isknown to contribute to joint inflammation and injury
in experimental arthritis.*®* Sympathetic terminals release
substances that are pro-inflammatory and contribute to de-
velopment, severity, and possibly the prolongation of tissue
injury.2%> Accordingly, research suggests that sympathetic
postganglionic fiber activity is necessary for bradykinin and
other inflammatory mediators to fully express their inflam-
matory and nociceptor-sensitizing properties.’® Such re-
search indicates that for pain and inflammation to persist in
any tissue, a contribution from the sympathetic nervous sys-
tem is required.2”

Sympathetic terminalsrel ease numerous mediators, includ-
ing norepinephrine, neuropeptide Y, adenosine triphosphate

(ATP), adenosine, prostaglandin E,, prostacyclin, 5-HETE,
12-HETE, and endothelium-derived relaxing factor.'% The
membrane of sympathetic terminals also has receptors for
numerous mediators such as bradykinin, epinephrine, opiate
peptides, serotonin, histamine, prostaglandins, and substance
P98 As mentioned earlier, nociceptor membranes also have
receptorsfor the variousinflammatory mediatorsreleased by
injured tissues, inflammatory cells, and sympathetic termi-
nals. Nociceptors have a,-adrenergic receptors, the produc-
tion of which become upregulated during nociceptor activa-
tion and sensitization.’®® In this situation, norepinephrine
from sympathetic terminals may activate nociceptors viathe
alphay-adrenergic receptor.1% Several articlesdiscussthisre-
| ationshi p.27,104,106,109,110

The receptors on sympathetic terminals, such asthe ,-re-
ceptor, indicate that systemic endocrine functions also can
influence local sympathetic functions. Epinephrine release
from the adrenal medulla can stimulate the 3,-receptor and
ignite a proinflammatory cascade of events.1051%8111 Epj-
nephrine exacerbates arthritis by acting on the B,-receptor.*!

Psychologic Pain

Psychologic pain is the least understood of the three
mechanisms of pain induction. This is probably because the
psychologic contribution to pain is very difficult to quantify.
It should be mentioned that the term “psychogenic pain” is
often used when discussing the psychol ogic component of
pain, which suggests that pain devel ops as a consequence of
psychologic factorsaone. Thisis highly unlikely intheclin-
ical setting, where most patients have pain that isinitiated by
somatic tissue injury and nociceptive processes. For thisrea-
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son, the term “psychologic pain” is used instead of “psy-
chogenic pain.”

Because pain is defined as a psychologic state, a psycho-
logic component will always be associated with both noci-
ceptive and neuropathic pain. However, practitionerswho fo-
Cus on treating somatic structures, such as chiropractors,
orthopedists, and neurosurgeons, tend to minimizetheimpor-
tance of psychologic factorsinthe promotion of pain.tt?-114

The painisusually chronicin nature in syndromesinvolv-
ing psychosomatic mechanisms.*'21%4 The definition of
chronic pain is somewhat arbitrary. Originally, chronic pain
referred to pains that persisted for more than 3 or 6 months.
A more contemporary definition explains that, “pain is
chronic if it persists for a month beyond that usual course of
an acute illness or a reasonable duration for an injury to
heal, if it is associated with a chronic pathologic process, or
if it recurs at intervals for months or years.” 3 If a patient’s
pain syndrome fits the parameters of this definition, clini-
cians recommend assessment of psychologic factors
involved in pain promotion before discussing such a possi-
ble relationship with a patient.

Pain can develop as a consequence of psychologic illness
and also as aresult of certain emotional factors.*'®> Anxiety
and depression are specific emotional factors that are known
to enhance the experience of pain.1*> A recent clinically-ori-
ented paper demonstrated that psychologic/mental distress
can promote low-back pain.'® A group of 1638 subjects
without back pain were observed to determine the relation-
ship between psychologic distress and low-back pain. The
results indicated that symptoms of psychologic distress can
predict the onset of new episodes of back pain. The authors
stated that psychologic factors, such as anxiety and depres-
sion, are involved in 16% of new episodes of low-back pain
in the general population.*®

The precise mechanisms by which anxiety and depression
can promote or enhance pain are not fully understood
although several possible mechanisms have been proposed.
Despite the fact that precise mechanisms have yet to be elu-
cidated, areduction in anxiety*®> and depression*'” can lead
to a considerable reduction in pain. Although anxiety and
depression will be discussed separately, in the clinical set-
ting, anxiety and depression often occur simultaneously.'*®

Anxiety. Patients with anxiety experience much greater
pain from alesion/injury than patients without anxiety.%>
Anxiety may influence the activity of the reticular activating
system (RAS) and enhance the supraspinal transmission of
nociceptive impul ses.

TheRASislocatedinthemidbrainandrostral pons, and pro-
jectsexcitatory input (such asthat from nociceptors) to nonspe-
cificthalamicnuclei such astheintralaminar nuclei.*%*2° Non-
specific thalamic nuclel transmit such nociceptive input to
widespread areas throughout the cerebral cortex.'%12° Brodal
indicates that adrenaline and carbon dioxide increase RAS ac-
tivity2° and, therefore, thetransmission of nociceptiveinput to
thethalamusand cerebral cortex. Because anxiety resultsinin-
creased catecholamine rel ease,*® a possible outcome would be
increased pain sensations.

Anxiety also may influence the function of peripheral tis-
sues, such as blood vessels and muscles, and promote noci-
ceptive input. Kirkaldy-Willis'?! explains that emotional
factors, such as tension, anxiety, fear, resentment, and
depression, can promote low-back pain. He hypothesizes
that such emotions affect the autonomic nervous system
and result in local areas of vasoconstriction in muscle
which can promote muscle injury. Travell and Simons!?2
suggest that anxiety can be expressed as increased muscle
tension, which can result in the devel opment of myofascial
trigger points. The central nervous system isinvolved in the
control of muscular and vascular function; thus anxiety
may influence such peripheral structuresviathe central ner-
vous system.'? [t is also possible that increased levels of
circulating catecholamines may directly enhance muscle
tension.24

Anxiety also may directly influence nociception in somat-
ic tissues. As mentioned earlier, epinephrine release from
the adrenal medulla can stimulate the (3,-receptor and ignite
a pro-inflammatory cascade of events and exacerbate the
pain of arthritis.!*! This suggests that stress management is
an important consideration for those in pain because epi-
nephrine release is increased during anxiety and stressful
periods.*?

Additional symptoms are often associated with anxiety
which may add to diagnostic confusion. Hyperventilation
syndrome (HVS) is a condition that is associated with quali-
tative and quantitative augmentation of normal reactions to
anxiety.*?¢ Several organic diseases can cause HVS as well
as conditions such as pain, hypoglycemia, and mental stres-
sors which promote anxiety and fear.'?6 An example of
symptoms associated with HV S include apprehension, faint-
ness, fatigue, headache, impaired concentration, irritability,
seizure, weakness, visua disturbances, diaphoresis, periora
numbness, dyspnea, pal pations, tachycardia, abdominal dis-
comfort, chest pain, air swallowing, tetany, and distal pares-
thesias.*?® Additional symptoms include numbness and tin-
gling in the hands, feet, and face, and muscle tightening and
stiffness.

HVSisacondition that receiveslittle attention from med-
ical and chiropractic doctors. In 1950, Rice explained that,
although the existence of HV S has been known for many
years, “medical students aswell as practitioners frequently
state that they have never heard of this condition.” %" To this
day, popular medical diagnostic texts do not list HVS in
their indexes, and no discussions can be found in the body of
the texts'?%-13! despite Rice's assertion that the incidence of
HVSis surprisingly common. Most reports suggest an inci-
dence of 6% to 11%, although a few studies estimate that
HV S may contribute to some 40% of symptoms in the gen-
eral medical clinic.1?®

Several articles discuss mechanisms and diagnostic con-
siderations associated with HV S126127.132-134 Thjg syn-
drome should be considered as a possible diagnosis when
pain patients present with additional and seemingly unrelat-
ed symptoms that would otherwise confuse and complicate
basic diagnostic efforts.
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Fig 2. Patient education: A key to treatment.

Depression. As mentioned above, depression is also a spe-
cific emotional factor that is capable of enhancing the expe-
rience of pain. Depression may influence nociception by
reduction of the activity of powerful descending inhibitory
pathways that emanate from the brainstem. Serotonergic
nuclei, such as the nucleus raphae magnus of the medulla,
and various catecholamine nuclei located in the pons
descend into the spinal cord viathe dorsolateral funiculus.
The activity of these pathways inhibits nociception at the
level of the dorsal horn.

Depression may enhance nociceptive transmission by
reduction of descending inhibition. Conversely, mentally
engaging attitudes can facilitate the activation of these
descending antinociceptive pathways.%6:135-137

The following section, devoted to the topic of psychoso-
matic back pain, discusses some of the original work by
Sargent!?? and Sarno**31 that relates anxiety and depres-
sion to back pain. Unfortunately, their work and this subject
in general are not given adequate attention in contemporary
chiropractic or medical education.

Tension myositis and psychosomatic back pain. At least as early as
1978, Sarno recognized that overt structural pathologies are
uncommon causes of low-back pain:

What pervades the entire spectrum of diagnostic
possibilities in low back pain is the concept that the
pain must be attributed to a structural disorder of the
lumbosacral elements. It is a bias which is deeply
ingrained in medical practice and teaching but, unfortu-
nately, largely unsupported by objective data.**4

Sarno stated that overt structural pathologies do not exist
in >90% of patientswho present with |ow-back pain and pro-
posed that this great majority of patients have tension myosi-
tis, described as a psychosomatic disorder initiated by injury
to spinal muscles. Tension myositisis a painful state associ-
ated with a focal muscle spasm and caused by tissue injury
that occurs during lifting, bending, twisting, or stretching.

Frequently, the pain is caused by an innocent twist or bend of
the trunk, which led Sarno to believe that the somatic com-
ponent of the lesion was minor compared to the psychoso-
matic component, a painful state perpetuated long after the
initial injury.

Sarno credits Sargent''? for developing this thesis. In
1946 Sargent discussed how 96% of patients with back pain,
inan Army Air Forces conval escence hospital, had no struc-
tural pathology and instead had psychosomatic backache.*'?
Both Sarno and Sargent concede that tissue injury may have
initiated the painful state; however, they assert that the pain
long outlasts the injury as aresult of psychosomatic mecha
nisms. Indeed, the great majority of subjectsin their respec-
tive trials became pain-free after psychologic issues were
resolved.

Most of Sarno’s patients did not require consultation with
apsychologist or psychiatrist.** Of 52 patients diagnosed
with tension myositis, only 3 required psychotherapy. The
physical treatment involved heat, electrical therapy, mas-
sage, and exercise, which might lead one to believe that
these physical therapeutics were responsible for the success
in pain reduction. However, he states that, “ patients with
tension myositis must both understand and accept the psy-
chosomatic diagnosis before they can hope to be free of
pain, regardless of the physical therapy program.” 4

Sarno states that the nonpsychiatric clinician can have a
profound impact on the treatment of physical disorderswith
psychic cause: patients are more inclined to believe a
nonpsychiatric clinician primarily because he/she is not a
psychiatrist, and the diagnosis does not bear the stigma of
mental illness. It is more acceptable to the patient when the
psychologic problem is described in relation to personality
characteristics versus psychopathology. In the case of the
chiropractor, neurologist, or orthopedist, the primary goal is
to educate the patient about the relationship between mental
states, such as anxiety, depression, fear, and anger, and
physical disorders, such as back pain.t*

467
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Table 2. Assumptions of cognitive-behavioral treatment

Table 3. Objectives of cognitive-behavioral treatment

Subjects are active processors of information.

Thoughts can €licit or modulate affect and physiology and can serve as
impetuses for behavior. Conversely, affect, physiology, and behavior
can instigate or influence thoughts

Behavior isreciprocally determined by the subject and the environment

Clients or patients can learn more adaptive ways of thinking, feeling,
and behaving

Clientsor patientsare capabl e of and should beinvolved as active agents
in change of their maladaptive thoughts, feelings, and behaviors

From Turk D, Rudy T. A cognitive-behavioral perspective on chronic
pain: beyond the scalpel and syringe. In: Tollison C, Satterthwaite J,
Tollison J, editors. Handbook on pain management. 2nd ed. Batimore:
Williams and Wilkins; 1994. p. 136-51.

The following six factors are considered important com-
ponentsin the treatment program?**3;

1. Anintensive physical and occupational therapy program,

2. Appreciating the psychologic value of the physical and
occupational therapy,

3. Ensuring confidence in the attending nonpsychiatric clin-
ician,

4. Ensuring confidence in the treating psychotherapist when
oneis needed,

5. Ensuring that patients understand the precise nature of
the physical pathology and psychologic contribution,

6. Patients must actively begin the process of understanding
and resolving the pertinent psychologic issues.

The average patient with low-back pain does not have the
pathological form of anxiety/depression that is commonly
described in psychology texts. They likely have afunctional
form that ensues as a result of the normally compromising
stress of life which is then compounded by painful injury to
the spine. These patients need a caring and reassuring doctor
who will accurately describe the nature of the somatic and
psychosomatic components of the pain syndromes, and also
outline an appropriate treatment program (Figure 2).

In more recent years, Waddell has discussed extensively
the relationship between spinal pain and psychologic fac-
tors. 138147 Subsequently, psychologic issues, such asillness
behavior and various psychosocial factors, have been given
more attention by practitioners, including chiropractors and
orthopedists who would otherwise adhere primarily to abio-
mechanical model.

Lessons from cognitive-behavioral therapy. Behavioral treatment
approaches are based upon what are thought to be the funda-
mental processes of learning: classical and operant condi-
tioning.*® Watson, Thorndike, and Skinner are the modern
fathers of behavioristic therapy, which made a strong impact
on the field of psychology during the first half of the 20th
century. Behavioristic therapy began to replace Freud’s psy-
choanalytic/psychodynamic model, a cognitive approach to
psychotherapy.2#® In the second half of the 20th century,
there was a resurgence of interest in cognitive psychology
and, thus, the birth of cognitive-behavioral therapy.4?

The cognitive-behavioral approach differsfrom traditional
psychodynamic and behavioral methods in that emphasisis
placed on “a broad domain of potentially relevant variables

Reconceptualize clients’ or patients' views of their problems from
overwhelming to manageable (combat demoralization)

Convince clients or patients that skills necessary for responding to
problems more adaptively will be included in treatment (enhance
outcome efficacy)

Reconceptualize clients' or patients' views of themselves from passive,
reactive, and hel pless to active, resourceful, and competent (foster
self-efficacy)

Ensure that clients or patients learn how to monitor thoughts, feelings,
and behaviors and learn the interrel ationship among these (break up
automatic, mal adaptive patterns)

Teach clients or patients how to use and when to execute the necessary
overt and covert behaviors required for adaptive response to prob-
lems (skillstraining)

Encourage clients or patients to attribute success to their own efforts

Anticipate problems and discuss these as well as ways to deal with
them (facilitate maintenance and generalization)

From Turk D, Rudy T. A cognitive-behavioral perspective on chronic
pain: beyond the scalpel and syringe. In: Tollison C, Satterthwaite J,
Tollison J, editors. Handbook on pain management. 2nd ed. Baltimore:
Williams and Wilkins; 1994. p. 136-51.

in defining the often deleterious impact of the chronic pain

experience and in identifying possible psychosocial contrib-

utors to the problems of the individual with chronic pain.” 1

Turk et al*5* were thefirst to apply cognitive-behavioral ther-

apy to chronic pain patients. Table 2 lists five genera

assumptions that characterize the cognitive-behavioral per-
spective. Table 3 outlines the objectives of cognitive-behav-
ioral therapy.

Turk et al state that “the cognitive-behavioral approach
can be adapted for use with inpatients and outpatients, con-
ducted on an individual or group basis, and used as a total
program for treatment of chronic pain patientsin amultidis-
ciplinary setting or by a set of solo practitioners from differ-
ent disciplines.” 5! The key to effective careisthat the treat-
ment team must share acommon philosophy to treat patients
consistently, regardless of the disciplines or techniques used
during care.>* Three central questions guide the physician’'s
assessment of patients with pain's%;

1. What isthe extent of injury or disease (physical impair-
ment)?

2. What is the magnitude of the injury or disease? In other
words, to what extent isthe patient unableto enjoy normal
activitiesof daily living asaresult of theinjury or disease?

3. Istheillness behavior commensurate with the extent of
illness? Are there any psychologic, social or economic
purposes that would cause the patient to amplify their
Ssymptoms?

Answersto all of these questions can be determined by the
first contact clinician, such as a chiropractor, through the use
of amultiaxial assessment of pain (MAP).*>* The MAP con-
sists of three components (Table 4). As indicated, Axis | of
the MAP involves the physical examination, and Axis Il and
[11 involve the assessment of psychosocial and behavioral as-
pects of pain. In 1985, Kerns and Jacob'> and Turk and
Rudy*5! developed the West Haven-Yae Multidimensiona
Pain Inventory (MPI) to assess the psychosocial and behav-
ioral axis of the MAP. The results of the MAP guide atreat-



Table 4. Components of the multiaxial assessment of pain

Axis|: Medical-physical quantification of
Laboratory and other diagnostic procedures
Physical examination
Functiona mobility, strength, and flexibility
Axis|l: Psychosocial, including patients' perceptions of
Pain
Affective distress
Interference of pain with domain of life (eg, social, vocational, mar-
ital, recreational, physical)
Axis|ll: Behavioral-functional, including
Observable communications of pain and distress
Pain-related use of health care system
Medication
Activity levels
Responses of significant others

From Turk D, Rudy T. A cognitive-behavioral perspective on chronic
pain: beyond the scalpel and syringe. In: Tollison C, Satterthwaite J,
Tollison J, editors. Handbook on pain management. 2nd ed. Baltimore:
Williams and Wilkins; 1994. p. 136-51.

ment program. For details see Turk and Rudy*5! and Turk and
M eichenbaum.52

As stated earlier, cognitive-behavioral therapists use an
integrated assessment method in the treatment of pain. For
this reason, the cognitive-behavioral approach was dis-
cussed in some detail. However, numerous methods for
assessing pain are available to the clinician.*>3

CONCLUSIONS

Spinal pain can be caused by nociceptive and neuropathic
mechanisms and promoted by psychologic mechanisms.
Nociceptive pain and neuropathic pain are distinctly differ-
ent entities. Nociceptive pain occurs when muscul oskel etal
tissues are injured, whereas neuropathic pain occurs when
the peripheral or central nervous system is injured.
Clinicians must determine which mechanisms are involved
so that appropriate treatment plans can be implemented.

Although neuropathic pain does occur, research suggests
that most pain that patients report to private practitionersis
nociceptive. Thus, itisimportant for practitionersto be aware
of treatments that can effectively reduce nociceptive pain, in-
cluding spinal adjusting/manipulation, muscle lengthening/
stretching, trigger point therapy, rehabilitation exercises, elec-
trical moddlities, and a variety of nutritional factors.3 To this
date, no trials have been performed in which al of these in-
terventions have been used in the treatment of spinal pain.
Such atrial is greatly needed.

Unlike nociceptive pain, the neuropathic variety of pain
often persists without remission and without responding to
any treatment program. Fortunately, neuropathic pain is far
less common than nociceptive pain. In the event that a true
neuropathic lesion exists, it may be reasonable to use the
conservative treatment methods offered by chiropractors.
However, true neuropathic lesions typically require pharma-
cologic and surgical intervention.”77 Chiropractic methods
may be used along with such medical care for rehabilitative
purposes. A research trial is sorely needed to determine the
use of such amultidisciplinary approach to the treatment of
neuropathic pain.
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Because pain is a psychologic state, clinicians should in-
clude treatment programs with a mental component. All pa-
tients need to be encouraged and reassured, and they need to
become active participants in the treatment process, which
hel ps patients become more confident and less prone to anx-
iety and depression. Doctors also should consider using
health-oriented homework, such asinspirational and motiva-
tional books and tapes, which are psychologically uplifting.

As this manuscript went to press, a group of pain experts
reported the need for and implications of a mechanism-
based classification of pain to facilitate research and treat-
ment methods.'>* These basic scientists and clinicians
agreed that two mechanisms exist by which pain can be
induced—tissue injury and nervous system injury. A work-
shop devoted to this topic was held August 22-27, 1999, at
the 9th World Congress on Pain in Vienna, Austria.
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