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Preface

Low back pain is such a common occurrence that most Americans expe-
rience it at some time in their adult lives. In a study with 31,044 patients,
about one-fourth of the adult American population reported experiencing
low back pain in the 3 months prior to the study.! Between the two types
of pain, neck and back, Americans experience pain disability and decreased
quality of life in record numbers, and many try to self-treat before seeking
help from their health care provider.

Because these two types of pain have such a negative impact on patients
with high resource utilization costs, it is important for health care provid-
ers to understand the causes and treatment options for these conditions.
There is no aspect of the patient’s life that is unaffected when a patient has
back or neck pain, so a comprehensive treatment plan is needed. At least
one in eight patients with low back pain loses time away from work, and
presenteeism is a growing problem. Working while in pain can affect not
only job performance but the ability of the patient to retain his or her job.

It is my hope that this book will help health care providers who care
for these patients better understand the two conditions and utilize the re-
search base that provides direction for treatment options. Managing back
and neck pain not only requires medication management but also the use
of behavioral, complementary, and other types of integrative techniques
can be helpful adjuncts to medications. It is my hope that this book will
encourage health care providers of all types to use the information in this
book to help these patients with their very difficult-to-manage pain.

Yvonne D’Arcy, MS, CRNP, CNS
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Chapter 1

Introduction
Bill McCarberg

Back and neck pain are common and affect 60% to 80% of the population at
some time during their lives," with acute back pain affecting up to 44% of the
working population each year.? In the United States, back and neck pain (both
acute and chronic) are the second most common neurological complaints after
headache.* The National Health and Nutrition Education Survey (NHANES)
showed that over a 6-month period, 59 million people in the United States had
acute or chronic back pain.*

Back and neck pain are also very common in the primary care setting. It has
been reported to be the sixth most common reason for physician visits among
patients 17—44 years of age, fifth for patients 4564 years old, and eighth in
patients 265 years of age.® The prevalence rates are as high as 40% in Western
Europe, with men and women affected equally.® Prevalence also increases with
age and is highest among those 70 to 79 years old.? Factors, in addition to
advancing age, that are associated with increased risk for back and neck pain
include poor physical fitness; smoking; obesity; weakness of back, neck, and
abdominal muscles; and occupational factors (e.g., heavy work, lifting, bending,
pulling).”

The costs associated with this condition are substantial. In 2004, the esti-
mated annual direct cost of treating back pain in the United States was $193.9
billion ($638 per person in the population). In addition, annual indirect costs
for lost wages resulting from back pain were $22.4 billion.” Results from the
United States National Ambulatory Medical Care Survey showed 61.7 million
office visits for acute and chronic back pain in 2003; of these, 42.4 million were
in primary care.® The average number of lost workdays per occurrence was 7.2
among 25.9 million workers for a total of 186.7 million days in 2003.”

Absenteeism is a well-known consequence of neck and back pain.
Presenteeism is a newer concept. At a major U.S. corporation, the most
common health conditions causing at-work impairment were allergies, joint
pain, and back or neck disorders. Decreases in on-the-job work functioning
due to these conditions ranged from 17.8% to 36.4%, and the overall costs
linked to presenteeism exceeded those of absenteeism and medical treatment
combined.”® Kaiser Permanente found that back pain was the fourth-leading
cause of presenteeism productivity losses after depression, fatigue, and sleeping
problems."

Acute back and neck pain are usually self-limited, with symptomatic treatment
resulting in resolution. Despite a growing knowledge about pathophysiology,
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persistent pain management is difficult. Primary care providers struggle with
unexplained variability among pain patients. Physical abnormalities are not pre-
dictive of pain severity or dysfunction.”> Some patients experience pain over
long periods of time yet life functioning is not changed in major ways. There
are other patients with similar structural abnormalities who suffer substantially
more and cannot maintain their usual levels of activity.” These patients may
engage in behaviors that are maladaptive, amplify sensations, spend more time
resting, and complain of less ability to control pain.'*'®

Patients seek care from physical therapists, chiropractors, acupuncturists, or
an ever-increasing number of other clinicians specializing in pain care. Despite
professionals caring for pain problems and the development of specialists in
pain management, most patients continue to rely on their primary care clini-
cians for pain control. When pain treatment from a specialist fails and the pain
becomes part of daily living, patients return to primary care, where they have
developed relationships built on trust, experience, and care for their entire
family.

This book is designed to help primary care providers who deal with back and
neck pain on a daily basis. The format of short chapters and bulleted highlights
takes into account busy providers dealing with multiple complaints in a single
patient. Primary care providers are capable of comprehensive evaluations and
treatments; they understand complex pathophysiology and complicated family
dynamics. Yet limited time requires an expedient approach. Cursory reviews
and prioritizing care is more common. This book is designed to allow for quick
treatment decisions but also provides a more complete review of back and
neck pain. The topics range from pathophysiology, assessment, and comorbid-
ity management to a variety of treatment options. With the current emphasis
on opioid analgesia for persistent pain and the public health concern of pre-
scription drug abuse, a chapter is devoted to safe opioid prescribing and making
your practice environment safe while providing patient comfort.

Pain management has made tremendous advances in the last 15 years, yet
much is written about the lack of knowledge and pain care deficiencies found in
primary care. The authors understand the time pressure involved in the typical
practice setting. This book is designed to help the busy primary care provider
interested in compassionate, state-of-the-art pain management.
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Chapter 2

Pathophysiology
Steven Stanos

The International Association for the Study of Pain (IASP) describes pain as “an
unpleasant sensory and emotional experience associated with actual or poten-
tial tissue damage, or described in terms of such damage.” Pain is generally cate-
gorized as acute or chronic depending on the duration of symptoms as well as a
person’s physiologic response. Acute pain typically follows tissue injury, and it is
brief in duration, reversible, and generally resolves with healing. Acute pain can
be thought of as a “symptom” and only after a long term do consequences of
nervous system activation lead to chronic pain, which is represented, assessed,
and treated as a chronic disease.’

Neuropathic pain also differs significantly from acute nociceptive pain. In
neuropathic pain, there are changes in the nervous system, which include
changes in the peripheral tissue near the site of injury, more proximally along
the primary and secondary neurons to the spinal cord (dorsal horn), and in the
more ascending systems of the subcortical and cortical regions of the brain.

Nociceptive versus Neuropathic Pain
o Nociceptive pain
o Believed to be related to ongoing activation of an intact nervous system
by tissue injury
« Somatic
o Visceral
o Neuropathic pain
o Believed to be related to aberrant somatosensory processing in the
peripheral nervous system, the central nervous system, or both

Pain Theory

Overview

Hippocrates first hypothesized that four bodily fluids or humors were respon-
sible for the state of one’s personality, and any illness (physical or psycholog-
ical) was responsible for pain. Seventeenth-century Renaissance thinking led
to a more reductionist view of pain, separating “mind” from “body” and iden-
tifying more “specific” pathways responsible for the sensation of pain, and in
many ways ignoring psychological influences.2 The French philosopher Rene
Descartes proposed a more biomedical sensory model for pain. Descartes’
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theory held that injury activates specific pain receptors and fibers that project
pain impulses to a “pain center” in the brain. Pain experience was held to be
proportional to peripheral injury. An understanding based on “specific” path-
ways of pain dominated the science of pain physiology until more comprehen-
sive ones were developed in the twentieth century.

In 1965, Melzack and Wall proposed the gate control theory, represent-
ing an important advancement in understanding the complex biological and
psychological aspects of pain sensation, experience, and behavior® Wall and
Melzack’s theory emphasized modulation of inputs in the spinal dorsal horn
and the dynamic role of the spinal cord and brain in modulating (increasing
or decreasing) pain inputs and outputs and thus the transmission of pain
impulses and the perception of pain. The spinal cord is not just a passive con-
duit for pain transmission, but an active modulator of pain signals. Activity
in large myelinated afferent fibers activates dorsal horn neurons that inhibit
ascending transmission by secondary neurons and pathways to higher brain
centers.

Melzack and Casey three years later emphasized motivational, affective, and
cognitive aspects of the pain experience. Neural pathways could activate both
sensory discriminative information about the location and intensity of pain, and
more emotional and motivational effects of pain experience. Descending inhibi-
tion from cortical structures could also influence pain. Descending modulation
of the “gate” theoretically could block nociceptive signals at the dorsal horn
and provide the basis for behavioral induced reduction of pain. In turn, psycho-
logical processes, such as depression, could potentially increase pain by “open-
ing” gating mechanisms at the dorsal horn. This modulation, carried down to
the dorsal horn, provides a way for the central nervous system to actively mod-
ulate the afferent input at multiple levels of the central nervous system. This
impacts all aspects of the pain experience, including affective, subjective, and
evaluative components.

The gate control theory (See Figure 2.1) offered a new model for the suc-
cessful integration of experimental and clinical observations related to the study
of pain. Although challenged as somewhat incomplete, the theory has remained
the core of contemporary pain science. It has spurred the development of new
clinical treatments, including neurophysiologically based procedures (TENS,
spinal cord stimulation), and pharmacologic, cognitive, and behavioral treat-
ments. Primary care management can use this theory to help better understand
the relationship connecting increased anxiety and depression with chronic pain,
and on the treatment side, use deep breathing and other relaxation techniques
to gate the pain at the brain and spinal cord. Pharmacologic approaches will
also be used to modulate this gating system (i.e., increase monoamines [seroto-
nin and norepinephrine], increase GABA, decrease substance P, glutamate, and
other excitatory transmitters).

More recent understanding of pain physiology has better defined and elu-
cidated the complex nature of how pain is perceived first as a peripheral trig-
ger and the subsequent processes along the ascending and descending central
nervous system and brain networks.
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Figure 2.1 Gate control theory.

Neuromatrix

Melzack has extended the basic tenants of the gate control theory into an even
more unified system described as the body-self neuromatrix. The neuromatrix
includes the sensory, affective, and evaluative components of pain from the gate
control theory, and it incorporates parallel inputs a person experiences over
time. These include cognitive-related inputs (memories of past experiences,
attention, anxiety, and meaning); sensory signaling stimuli (cutaneous, visceral,
and musculoskeletal inputs); and resultant outputs from the brain network
such as pain perception (sensory, affective, and cognitive dimensions), action
responses (involuntary and voluntary), and stress-regulated changes (cortisol
and other neurohumoral changes on the body) (See Figure 2.2).*

Pain Physiology

Overview

In a normal homeostatic state, cutaneous, visceral, and musculoskeletal pain
serves as an alarm system to the body that indicates damage or potential dam-
age in the environment. The purpose of nociception is to alert the organism to
this potential damage so that avoidance behavior can be initiated. In contrast,
chronic pain states may represent an alteration involving damage or injury to
the central nervous system that serves no real protective role, reflecting a
“pathologic” as opposed to “physiologic” state. Physiologic pain is initiated by
specialized sensory “nociceptors” that innervate peripheral tissues, and which
are activated by noxious stimuli (i.e., heat, mechanical), causing an inflow of
action potentials ascending along neurons to the spinal cord and higher brain
structures. This nociceptive input also activates reflex withdrawal, arousal,
emotional, autonomic, and neurohumoral responses.®
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INPUTS TO BODY-SELF
NEUROMATRIX
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NEUROMATRIX
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Phasic input from
brain (attention,

anxiety, depression)
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NEUROMATRIX
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PAIN PERCEPTION
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Social communication
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MOTIVATIONAL-AFFECTIVE
Hypothalamic-pituitary-adrenal system
Noradrenalin-sympathetic system
Immune system
Cytokines
Endogenous opiates; limbic system

L Time
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STRESS-REGULATION PROGRAMS
Cortisol level
Noradrenalin levels
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Immune system activity
Endorphin levels

Time

»
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Figure 2.2 Body-self neuromatrix. Source: Reprinted with permission from Melzack R. Pain and the neuromatrix in the brain. | Dental

Education. 2001;65:1378—1382.




Primary Sensory Afferents

Mechanisms of normal peripheral sensation are critical in the development of
chronic pain. A number of peripheral sensory afferent neurons with somata lo-
cated among their respective dorsal root ganglia (i.e., cervical and lumbar) and
cranial ganglia (i.e., face and head) respond to nonnoxious mechanical (mecha-
noreceptors), thermal (thermoreceptors), or chemical (chemoreceptors), and
are associated with characteristic end structure receptors, thresholds for acti-
vation, and duration or response.®
Primary sensory afferents can be broadly defined by four types’®:

1. Large-caliber, heavily myelinated muscle spindle and golgi tendon affer-
ents that signal limb position and maintain proprioceptive sense
2. Large-caliber, heavily myelinated AP axons responsible for signaling
highly discriminative mechanical stimuli
3. Small-caliber, lightly myelinated Ad axons
Small, unmyelinated C axons that form free nerve endings that terminate
in the epidermis, adjacent to vasculature, all around skin tissue, in visceral
organs, and in bone
The complex interaction between the initial stimulus of tissue injury and the
subjective experience of nociception and acute and/or chronic pain can be de-
scribed by four general processes known as transduction, transmission, modu-
lation, and perception. (See Table 2.1.)

Nociception: Transduction/Transmission/Modulation

Normal pain or “nociception” is characterized primarily by the processes of
transduction and transmission, with minimal emphasis on modulation and a
“normal” perception process. However, with chronic or persistent pain states,
the process of modulation is more active, reflecting signal- and activity-depen-
dent neuroplasticity and, in some cases, degeneration of peripheral and central
nervous system structures. Finally, perception encompasses the subjective multi-
dimensional individual processing from initial cortex activation through the final
output of diverse neural networks responsible for the individual experience of

Table 2.1 Signal Processing

Transduction (receptor activation): One form of energy (thermal, mechanical,
or chemical stimulus) is converted electrochemically into nerve impulses (action
potentials) in primary afferents.

Transmission: Coded information is transferred from primary afferent fibers to
spinal cord dorsal horn and onto brainstem, thalamus, and higher cortical structures.
Modulation: Activity- and signal-induced dorsal horn neural plasticity, which includes
altered receptor and channel function (i.e., wind-up and central sensitization), gene
expression, and changes in brain-mediated descending inhibition and facilitation.
Perception: Begins with activation of sensory cortex. The cortex is in intimate
communication with motor and prefrontal cortex, which initiate efferent responses, as
well as more primitive structures involved in the emotive aspects of pain.

Source: Wolf CJ, Costigan M. Transcriptional and posttranslational plasticity and the generation of
inflammation. Proc Natl Acad Sci USA. 1999;96:7723-7730.
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pain and pain-related suffering. These four general processes are reviewed next
and serve as an important foundation for more clearly understanding complex
pain mechanisms, and possible rational pharmacotherapeutic interventional and
cognitive-behavioral treatment approaches.

Transduction

The principal receptors for pain are the branched endings of C and Ad fibers
in the skin, muscles, and joints. Damaging (or potentially damaging) energy in
the cellular environment impacts the free nerve endings, and the complicated
cellular processes of nociceptive transduction occur. Inflammatory cascades
are concurrently activated (prostaglandin, leukotriene, etc.) and immediately
become principal players in the transduction process. Recent histochemical
studies have revealed two broad categories of C fibers: peptidergic and lectin
IB4 (isolectin B,) binding. Peptidergic fibers contain a variety of the peptide neu-
rotransmitters, including substance P (SP) and calcitonin gene-related peptide
(CGRP), and express tyrosine receptor kinase A (trkA) receptors, which show
high affinity for nerve growth factors (NGFs). Peptidergic neurons appear to
be key players in neurogenic inflammation (where the transduction cells them-
selves become active participants in the local inflammatory process) and other
chronic inflammatory states.”'® The other class, IB,, contains few neuropeptides,
but it expresses a surface carbohydrate group selectivity binding to the plant
lectin IB, and is supported by glial-derived neurotrophic factor.!" IB, expresses
P2X3 receptors, a subtype of ATP-gated ion channels." Differences in support-
ing trophic factors might be responsible for differing functional responses to
painful stimuli between these distinct C-fiber types.

There are probably multiple arachodonic acid residue receptors involved
(prostaglandin, leucotriene, etc.), and the “chaos” level of complexity is further
complicated by the very active presence of the support cells (glia and myelin)
and the efferent input by the central nervous system itself, primarily via the
sympathetic nervous system. There are noradrenergic receptors on the trans-
duction cell, and these can be “uncovered” or activated in inflamed tissue.

Ad nociceptors (also responders to noxious, thermal, and chemical stimuli)
are most easily classified on functional grounds. Type Il exhibit short response
latencies to heat and are activated at relatively higher thresholds (43C). Type
Il Ad are responsible for the initial sensation of a burn stimulus. Type | A8
exhibit longer response latencies and are activated at much higher temperatures
(>50°C).” Type | Ad and nociceptive C fibers are more commonly associated
with persistent painful sensations.

Transmission

Cutaneous peripheral afferent neurons can be classified into three types based
on diameter, structure, and conduction velocity of action potentials. In general,
C fibers (thin, unmyelinated, slowly conducting, 0.5-2.0 m sec™"), A8 (medium,
thinly myelinated, rapidly conducting, 12-30 m sec™) carry noxious stimuli, and
AB fibers (large, myelinated and fast, 30—100 m sec™") carry innocuous stimuli
(touch, vibration, and pressure) (see Fig. 2.3) except in situations of peripheral
or central sensitization. The percentage of distribution of nociceptors in the
skin is roughly proportioned 70%, 10%, and 20%, respectively. With periph-
eral and central neuroplastic changes in AB fibers, innocuous stimuli might be
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Figure 2.3 The neural loop. Source: Reprinted with permission from Argoff CD,
Abrecht P, Irving G, Rice F. Multimodal analgesia for chronic pain: rationale and future
directions. Pain Med. 2009;10:553-66.

perceived as painful, resulting in allodynia. A nociceptors respond to intense
mechanical and temperature stimuli and with sensitization contribute to the
process called hyperpathia (where noxious stimuli becomes frankly more pain-
ful, and the pain perception can last even after the initial stimuli is removed).
Most C fibers are polymodal transducers. AB fibers demonstrate encapsulated
nerve endings involved in non-nociceptive function. Ad fibers mediate the fast,
prickling quality of pain, whereas C fibers mediate the slow, burning quality of
pain. An additional class of nociceptors, the so-called silent or sleeping noci-
ceptors, make up approximately 10%—20% of C fibers in the skin, joints, and
viscera and are normally unresponsive to acute noxious stimuli. With inflam-
mation and tissue injury, these “silent” nociceptors are sensitized via activation
of second-messenger systems and the release of a number of local chemical
mediators (i.e., bradykinin, prostaglandins, serotonin, and histamine) and may
contribute to temporal and spatial summation, increasing afferent input at the
dorsal horn.'*1®

Modulation
Primary afferents subserving distinct input from cutaneous, muscle, and visceral
tissues converge at the dorsal horn. Several ascending pathways are involved
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H

in transferring and modulating this nociceptive input. At the cellular level, the
influx of sodium is fundamental to electrical signaling and subsequent genera-
tion of action potentials and excitatory postsynaptic potentials. This is followed
by calcium channel opening, contributing to more prolonged depolarization as
well as second-messenger molecular changes, involved in more permanent neu-
roplastic central nervous system changes. At the synaptic terminal of the axon,
action potentials lead to the release of neurotransmitters. Neurotransmitter
release is dependent on specific ion channels. lon channels are either ligand
gated, opening in response to binding of ligands to receptors, or voltage gated,
opening in response to changes in membrane potentials.'® Other targeted re-
ceptor and ion channels include vanilloid or TRPV-1(capsaicin) receptor, heat-
activated, ATP-gated purinergeic receptor (P2X), proton-gated or acid-sensing
ion channels (ASIC), and voltage-gated Na channels. The vanilloid receptor
is a nonselective cation channel (TRPV-1) activated by elevated temperature
(>43°C) and acidification.

Ad and C fibers convey nociceptive information primarily to superficial
laminae (I/Il) and deep laminae (V/VI) of the dorsal horn. Lamina | plays an
important role in relaying information on the current state of tissues, including
damaging mechanical stress, heat and cold, local metabolism (acid pH, hyp-
oxia), cell breakdown (ATP, glutamate), mast cell activation (serotonin and
bradykinin), and immune activity (cytokines).”” A fibers transmit innocuous,
mechanical stimuli to deeper laminae (llI-VI). Lamina | cells are activated by
nociceptive-specific (NS) neurons, whereas lamina V cells respond to a wide
dynamic range (WDR) neurons of “wide” stimulus intensities. WDR neurons
receive input from mechanoreceptive A fibers and nociceptive (Ad and C)
fibers.

Normal synaptic transmission conduction of action potentials at the dorsal
horn initiates neurotransmitter release. Low-intensity stimulations (i.e., brush,
touch, or vibration) activate A fibers only, releasing fast glutamate-mediated
postsynaptic currents. Fast excitatory glutamate transmission is co-released
presynaptically with the neuropeptides such as substance P (SP), CGRP, chole-
cystokinin (CCK), proteins (BDNF), and glial-derived factors.” Glutamate acts
on a range of transmission cell receptors such as NMDA (slow current), AMPA
(fast current) glutamate receptors, and gated ion channels. With normal trans-
mission, calcium flows only through the AMPA receptor, while the NMDA
receptor is blocked by magnesium, depolarizing the cell and leading to a pro-
portional response. Prolonged depolarization of the postsynaptic cell causes
voltage-dependent magnesium removal, opening the channel, allowing addi-
tional sodium and calcium to enter the cell. This amplified evoked response to
subsequent input describes the process of “windup.”"

Ascending and Descending Modulation

Melzack and Casey’s classic descriptions of neuroanatomical pathways make
a distinction between the lateral and medial pain systems corresponding to
their relationship with the thalamus.?’ The two systems are highly interde-
pendent, the lateral (neo-spinothalamic) system, generally representing
sensory-discriminative dimensions, versus the medial (paleospinothalamic)



system involving more motivational-affective and cognitive-evaluative dimen-
sions of the pain experience. Additional ascending pathways, including the
spinothalamic, spinomesencephalic, spinoreticular, spinolimbic, spinocervical,
and dorsal column pathways, are described elsewhere.”

The lateral system projects to the ventral posterolateral and ventral pos-
teromedial thalamic nuclei prior to projecting to the somatosensory and pre-
motor cortices. The motor input is nearly as large as the sensory input, and
this theoretically prepares the recipient of the painful input for the appropriate
efferent (behavioral) response. The more medial pathway projects to the me-
dial thalamic nuclei and limbic cortices, which include the anterior cingulated
cortex (ACC), orbitofrontal cortex, and amygdala. The medial system involves
important connections with periaqueductal gray (PAG), a key area involved
in modulating nociceptive inhibition and behavioral responses to potentially
threatening stimuli.?? Animal and human studies have identified the ACC in reg-
ulating avoidance behaviors and the perception of pain unpleasantness.”? Only a
small portion of these action potentials normally reach the thalamus and higher
brain centers because of significant modulating or filtering effects at the spinal
cord and brainstem. Of course, with prolonged pathology and inflammation
these filters “break down,” contributing to central sensitization.

Endogenous Pain Systems

In addition to descending inhibition, the endogenous inhibitory system also
includes local endogenous opioids (from peri-aqueductal gray), biogenic amines
(serotonin and neropeniphrine), and y-aminobutyric acid (GABA), which gen-
erally act to inhibit pain signals. Important excitatory transmitters in this system
include glutamate and substance P.*?* Besides descending inhibition from cor-
tical areas, recent studies have suggested descending facilitatory pathways may
link brainstem and spinal cord areas via pronociceptive serotonergic and opioid
mechanisms.?#¥ These pronociceptive pathways may help explain possible
mechanisms of persistent pain signs and symptoms, such as allodynia and hype-
ralgesia, that are common to chronic pain conditions.?®

Pathways originating from the spinal cord dorsal horn activate brain struc-
tures involved in rudimentary aspects of autonomic system response (i.e.,
escape, arousal, and fear), including the medulla and midbrain reticular forma-
tion, amygdale, hypothalamus, and thalamic nuclei.?’ Activation of somatosen-
sory cortices (S1S2) provides information regarding the quality and intensity of
pain.*® Affective aspects of the pain experience, such as pain unpleasantness,
reflect more of the aversive qualities of the pain experience, such as the “suf-
fering” component.

Higher processing involves parietal and insular regions, contributing to
an overall sense of intrusion and unpleasantness.’' Finally, convergence of
these pathways with more frontal regions, such as anterior cingulate cortex
(ACC), is responsible for attention and “emotional valence” of the overall pain
experience.

Although cutaneous and visceral pain share common cortical and subcor-
tical networks, differences in response pattern, frequency, and processing might
underlie differences in quality, affect, and resultant behavioral responses®
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CHAPTER 2 Pathophysiology

Visceral pain has a more indistinct quality, poor localization, and in general,
is associated with autonomic markers such as bradycardia and hypotension.
Cutaneous nociceptive reactions more classically involve protective reflexes
such as tachycardia and hypertension.

Brian Processing of Pain?
Brain imaging studies indicate both cortical and subcortical areas are important
in the complex experience of pain and pain-related suffering (See Figure 2.4).
Neuromiaging studies have identified a network of somatosensory, limbic, and
associated structures (frontal cortex), all of which act with parallel inputs from
multiple nociceptive pathways. Somatosensory and discriminatory function of
pain may include S2 and insular cortex (IC) and more affective and motivational
aspects of pain involving the cingulated cortex. Different pain states and condi-
tions may alter their affect on brain modulation. Pain Matrix
e Anterior cingulate cortex (ACC)
o Both primary somatosensory cortex (S1) and secondary somatosensory
cortex (S2) are activated in heat pain studies.
o Anterior cingulated (ACC) and insular (IC) cortices are activated during
many painful stimuli and are implicated in affective processing of pain.**
¢ Important subcortical regions include the thalamus, basal ganglia, and
cerebellum.
e Insular cortex (IC)
e Thalamus
e Sensorimotor cortex (SSI, SSII)
o Cerebellum

Figure 2.4 Cortical and subcortical regions involved in pain perception, their intercon-
nectivity and ascending pathways. (a) Schematic shows the regions, their intercon-
nectivity and afferent pathways. (b) The areas corresponding to those shown in the
schematic are shown in an anatomical magnetic resonance image, on a coronal slice and
three saggital slices as indicated on the coronal slice. Source: Reprinted from Apkarian
AV, Bushnell MC, Treede R, Zubieta |. Human brain mechanisms of pain perception
and regulation in health and disease. Eur | Pain. 2005;9(4):63-84, with permission from
Elsevier.



Peripheral Sensitization

C fibers and Ad receptors undergo changes in response to tissue injury such
as inflammation, ischemia, and compression. These changes are marked at the
peripheral terminals by the release of chemical mediators from damaged and
inflammatory cells (See Figure 2.5). The so-called inflammatory soup, rich in
algesic substances, causes a lowering of threshold for activation and subsequent
evoked pain. Algogenic substances also activate second-messenger systems,
which induce gene expression in the cell. Excitatory amino acids and neuropep-
tides (SP, CGRP, and neurokinins) are released by peripheral and central noci-
ceptive C fibers, inducing neurogenic inflammation. Neurogenic inflammation
involves retrograde release of algogenic substances, which in turn excites other
nearby nociceptors, creating local feed-forward loops of sensitization and acti-
vation. Peripheral sensitization leads to changes locally at the skin or cutaneous
level but may serve as an ongoing drive of aberrant activity to the dorsal horn
and in turn contribute to more persistent and chronic neuroplastic changes in
the central nervous system, characterized by central sensitization.

Central Sensitization

“Central sensitization” describes a complex set of activation-dependent post-
translational changes occurring at the dorsal horn, brainstem, and higher ce-
rebral sites. Sensitization involves facilitation of pain transmission after injury.
Input from peripheral tissues and nociceptors generate long-term potentia-
tion at the dorsal horn. Presynaptically, release of excitatory neurotransmit-
ters (glutamate, substance P, and brain-derived neurotrophic factor [BDNF])
results in changes in activation of related receptors and channels (as described
earlier). This results in an increase in calcium influx and resultant depolariza-
tion (and efflux from cytoplasmic organelles), contributing to potentiation of
the cell by activation of calcium-dependent enzymes protein kinases (protein
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Figure 2.5 Peripheral sensitization. Source: Adapted from Woolf CJ, et al. Neuronal
plasticity, increasing the gain in pain. Science. 2000;288:1765—1768.
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Figure 2.6 Central sensitization. Source: Reprinted with permission from Jensen TS,
Gottrup H, Kasch H, et al. Has basic research contributed to chronic pain treatment?
Acta Anaesthesiol Scand. 2001;45:1128-1135.

Table 2.2 Mechanisms of Nociceptive Central Pain

1
2
3
4
5
6

. Autosensitization of receptors

. Ectopic firing of DRG cells

. Calcium-induced molecular cascades from excess glutamate

. Phenotypic change of A cells and DRG

. Changes in gene expression of sodium channels and neuropeptides
. Anatomic changes at dorsal horn

Source: Schwarzman RJ, Grothusen }, Kiefer TR, Rohr P. Neuropathic central pain. Arch Neurol.
2001;58:1547-1550.

kinase C [PKC], cyclic adenosine 3,5 monophosphate [cAMP] and tRK).*
Posttranslational changes also include phosphorylation of NMDA and AMPA
receptors, activation of second messengers such as nitric-oxide (NO), and
central prostaglandin production,® resulting in upregulation of the cell and
neuronal hyperexcitability (See Figure 2.6 and Table 2.2).
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Chapter 3

Evaluation and Diagnosis

Yvonne D’Arcy

The evaluation and diagnosis of patients with low back pain and neck pain can
be difficult and often inconclusive. For patients with low back pain, the results
of scanning and radiographic studies may be negative while the pain persists.
This can be the result of soft tissue injury, which can be highly painful yet more
subjective and relies on the patient’s self-report of pain. Neck pain from a whip-
lash injury may fall into the same category: extremely painful, but with very little
definitive evidence to make a firm diagnosis.

Pain Assessment

The key to providing adequate treatment for a patient with back or neck pain,
acute or chronic, is to do a thorough evaluation and assessment of the pain. For
acute pain a numeric pain intensity rating may be adequate, but for chronic back
or neck pain, a more complete assessment is needed. For the patient whose
pain is in the acute stage, using the Numeric Rating Scale (NRS) with a 0 to 10
pain rating may be adequate. If the patient can achieve a 2-point decrease on
the NRS or a 30% reduction in intensity, the decrease is considered to be clin-
ically significant.” What these numeric decreases are best at measuring is really
the efficacy of the medication or intervention being used to treat the pain.

For patients with chronic pain, a more formal comprehensive pain assess-
ment tools such as the Brief Pain Inventory (BPI), the McGill Pain Questionnaire
(MPQ), or a combination of the two may provide better insight into the pain
being experienced by the patient. These tools are reliable and valid and include
body diagrams, NRS, pain descriptors, functionality questions, and questions
about medication efficacy.

One technique for assessing chronic pain that is helpful for the busy practi-
tioner is to use a standardized set of interview questions that will address most
aspects of the pain complaint and provide additional history about the patient’s
use of pain management strategies. The Brief Pain Impact Questionnaire
(Table 3.1) is designed for use by a practitioner who is completing a full or
first-time pain assessment.

For most patients, using the 4 A’s of assessment and reassessment will pro-
vide adequate information on the success of the selected pain regimen.

e Assessment/reassessment of pain intensity
e Activity: How has it improved?
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Table 3.1 Brief Pain Impact Questionnaire

» How strong is your pain, right now, worst/average over the past week?

* How many days over the past week have you been unable to do what you would
like to do because of your pain?

« Over the past week, how often has pain interfered with your ability to take care of
yourself, for example, with bathing, eating, dressing, and going to the toilet?

» Over the past week, how often has pain interfered with your ability to take care of
your home-related chores such as grocery shopping, preparing meals, paying bills,
and driving?

» How often do you participate in pleasurable activities such as hobbies, socializing
with friends, and travel? Over the past week how often has pain interfered with
these activities?

» How often do you do some type of exercise? Over the past week, how often has
pain interfered with your ability to exercise?

« Does pain interfere with your ability to think clearly?

« Does pain interfere with your appetite? Have you lost weight?

« Does pain interfere with your sleep? How often over the last week?

« Has pain interfered with your energy, mood, personality, or relationships with other
people?

« Over the past week have you taken pain medications?

* Has your use of alcohol or other drugs ever caused a problem for you or those
close to you?

* How would you rate your health at the present time?

Source: Reprinted with permission from Weiner DK, Herr K, Rudy TE. Persistent Pain in Older Adults:
An Interdisciplinary Guide for Treatment. New York, NY: Springer; 2003.

o Analgesic efficacy: Are the pain medications providing the expected relief?
Are there any side effects preventing you from using the medications for
effective pain relief?

e Aberrant behaviors: If opioid medication is involved, has the patient devel-
oped behaviors that indicate he or she is having problems controlling opioid
use?

What are aberrant behaviors? Some patients who are taking opioids regularly
to manage pain may develop behaviors that may be perceived as representing
addiction. A patient may have behaviors that are outside of normal behavior,
but are considered by many practitioners as a sign of addiction.

Some behaviors that are less predictive of addiction include the following:
hoarding medications, taking someone else’s medication, requesting a specific
drug or dose, raising drug doses without a prescription several times, drinking
more alcohol when in pain, smoking cigarettes to relieve pain, and using opioids
to treat other symptoms. These behaviors may indicate unrelieved pain or the
patient’s inability to afford the medication that is prescribed to treat the pain.

There are some behaviors that are more concerning and may indicate addic-
tion. Behaviors that are more predictive of addiction include concurrent use
of illicit drugs, stealing or selling prescription drugs, injecting oral medications,
repeated resistance to changes in therapy although there are clear negative
effects, and deterioration in family and work relationships related to drug use.?



More information on opioid use and addiction will be provided in the safe pre-
scribing chapter.

Basic Elements of a Pain Assessment for Verbal Patients

Location

Have the patient point to the area on the body that is painful. For multiple
painful areas, have the patient locate each one individually. If one area is more
painful than the next, make sure the most painful area is clearly identified. If
there is a radiation of pain, for example, down a leg or arm, make sure the area
is clearly defined so that the correct treatment options can be determined. For
the patient with low back pain, pain that radiates down the sciatic nerve at the
back of the leg may require a particular type of medication, an antidepressant
or antiepileptic medication, or may indicate that an interventional option would
be effective. A body diagram can be helpful when the patient is trying to locate
the pain (see Fig. 3.1).

Duration

Ask the patient, “When did you first feel this pain?” and “How long does the
pain last?” Explore any potential sources or causes of the pain. Ask whether the
pain intensity varies during different times of the day and how long the periods
of higher intensity pain last.

Figure 3.1 Body diagram to help locate pain.
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H

Intensity

Use the NRS to have the patient rate the intensity of the pain. If there are times
of the day or night when the pain intensity is more or less severe, ask whether
the prescribed medication reduces the intensity of the pain. If the patient is tak-
ing pain medication, determine how effective the patient feels it is in decreasing
the pain intensity.

Quality/Description

Have the patient describe the quality of the pain. This may be one of the most
important items in the assessment process. If the patient uses words like burn-
ing, tingling, or painful numbness, it may indicate a neuropathic source for the
pain.

Alleviating/Aggravating Factors

Most patients have some form of home treatment for pain and they most often
will attempt to treat their pain before they seek health care.. If the patient has
tried some form of pain relief, ask whether it helped, and whether it made the
pain better or worse. Ask the patient whether activity made the pain worse or
whether rest improved the pain. Ask the patient whether any one position is
better than others for relieving the pain.

Pain Management Goal

For most patients with chronic pain, the concept of being pain-free is not a valid
goal. Because of injury or continued pain from physiologic causes, the potential
for ever removing all the pain is very low. Work with the patient to set a goal
that is reasonable and achievable. Most patients with chronic pain have a pain
intensity rating that will allow them to function at their highest level. Ask the
patient what pain intensity he or she thinks is acceptable and then tailor pain
interventions to achieve the patient’s expectations. Consistent pain reassess-
ment will track progress toward the goal that has been set.

Function Goal

Pain is dynamic and increases with activity.® Ask the patient how the pain inter-
feres with his or her activities of daily living. Assess the patient for sleep distur-
bances that can affect the patient’s ability to function. By setting a functionality
goal, progress can be tracked at each subsequent visit.

Including the patient with chronic pain in the assessment process gives the
patient a feeling of validation and encourages him or her to work toward
the pain and functional goal. Providing maximum pain relief and functionality is
the goal of any pain relief treatment for a chronic pain patient.*>¢7

Evaluation of Back and Neck Injuries

The evaluation of back and neck injuries includes a variety of physical assess-
ments. After getting the full assessment of the pain complaint, the physical
assessment and evaluation of the painful area will provide more information
about the location and extent of the physical complaint.



Back Injuries

The evaluation and assessment of a back injury starts with the physical exami-
nation of the patient. Back pain may be caused by a variety of injuries or degen-
erative conditions Observing the patient’s back for any signs of deformity and
irregularity is the first step. Palpation along the spine is the easiest way to deter-
mine whether there are painful areas on the back. Herniated discs in the L5-S1
or L4-L5 vertebrae may produce tenderness at one or more of the following:
e Spinous processes

Intervertebral joints

e Paravertebral muscles
e Sacrocaiatic notch

e Sciatic nerve

Rheumatoid arthritis may also be the cause of tenderness at the interverte-
bral joints.®

The American Pain Society and the American College of Physicians devel-
oped a joint guideline for diagnosing and treating low back pain. Guideline
recommendations include a focused history and physical that indicates the
frequency of symptoms, location and duration of the pain, history of the pain,
and prior treatment.’ Information on infection or neurologic symptoms such as
muscle weakness is considered necessary.

For low back pain, the physical examination should include a straight leg raise
test to assess for disc herniation. To perform this test, the patient lies on the
examination table and raises his or her leg to a 30- to 70-degree angle. If pain
is experienced, the test is positive for disc herniation or compression on the
nerve route.® Using this test along with a neurologic exam that includes great
toe dorsiflexion, plantar dorsiflexion, and ankle reflexes can help identify the
area of pain.’

A further recommendation of the Guideline is that practitioners should try to
avoid imaging or other diagnostic tests for patients with nonspecific back pain.
This recommendation is related to the need to minimize unnecessary radiation
exposure to the lumbar and lower abdominal area of the body.” Furthermore,
using plain radiography with computed tomography (CT) or magnetic reso-
nance imaging (MRI) as diagnostic techniques have not been associated with
improved outcomes. If imaging is done, the recommendation is to use MRI
because there is better visualization of the spinal structures. CT should be used
only if the patient is a candidate for surgery or epidural steroid injection.’

Instances where imaging is recommended:

e Severe or progressive neurologic deficits

e A serious underlying condition

o Persistent low back pain and signs and symptoms of radiculopathy
o Suspected spinal stenosis

e Cancer with cord compression

o Vertebral infection

e Cauda equina syndrome

CHAPTER 3 Evaluation and Diagnosis

(2]



CHAPTER 3 Evaluation and Diagnosis

Neck Pain

Assessing and evaluating neck pain is similar to low back assessment. Palpation
of the spinal processes for pain or muscle spasm is the first step. Neck flexion,
extension, rotation, and lateral bending should be performed and any pain or
radiation of pain should be noted. If there is tenderness or limited mobility of
the neck, a full neurologic assessment should be performed.

Local muscle tenderness with pain on movement and no neurologic deficits
indicates a mechanical neck pain. Pain from a whiplash injury will present with
localized paracervical tenderness, decreased range of motion, and perceived
weakness of the upper extremities.® Both of these conditions will respond to
the usual medication and physical therapy regimens.

Patients who complain of sharp or burning pain in one arm with associated
paresethesia and weakness have cervical nerve root compression resulting in
cervical radiculopathy. Cervical myelopathy can be caused by a cervical cord
compression. These patients will complain of neck pain with bilateral weak-
ness and paresthesia in both upper and lower extremities, urinary frequency,
hand clumsiness, palmar paresthesia, and gait changes. Neck flexion will
exacerbate symptoms.® There may also be positive Babinski signs and Lhermitte
sign (neck flexion causing an electrical shock sensation to radiate down the
spine). Confirmation of cervical myelopathy indicates a need for a full neuro-
logic evaluation.

Red Flags

Some acute low back pain may be the result of kidney or urinary tract infec-
tions that can be treated with antibiotics. Women who present with low back
pain should also be evaluated for pelvic pathology, including ovarian cancer in
appropriate patients. Infections are simpler to treat than other conditions with
the same presentation.

Patients who complain of significant unintentional weight loss or pain that
worsens at night and does not resolve with rest should be evaluated for the
presence of a malignancy. Neurologic symptoms such as bowel and bladder
dysfunction or foot drop accompanied by intense low back pain can signal a
spinal cord compression or a neurologic disease. Progressive weakening in the
lower extremities can indicate a cauda equine syndrome. All of these condi-
tions are very serious and require a full evaluation.’

It is important to use the four A’s to reassess the patient’s condition at every
clinic visit. Individualizing the patient’s therapy will provide the best chance for
positive outcomes. Reassessment can determine whether the selected therapy
is working and will allow the health care provider to adjust medications and
other therapeutics so that a steady progression toward increased functionality
can be maintained.

A final consideration is the legal status of any patient. If the patient has an
injury that is work- or accident-related, it is important to know what type of
legal proceedings the patient is engaged in. If the patient’s settlement depends
on the prognosis, assessment, and reassessment for the injury, it is important
that the health care provider do complete assessments and document the
findings if they are to be used in court.
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Chapter 4

Physical Exam: Cervical and
Lumbar Pain

Steven Stanos, Anjum Sayyad

A comprehensive pain examination includes a complete examination of the
painful area, including bony structures, cartilage, joints, ligaments, tendons,
bursa, nerves, and skin. A comprehensive examination for neck- and spine-
related conditions includes a focused assessment of posture, core strength,
balance, and gait. The exam findings will help the clinicians identify single or
multiple causes for pain, compensatory changes that may also be present in
chronic pain, both of which will be subsequently targeted by active and passive
therapy approaches (i.e., modalities, physical therapy exercises).

The following sections will describe important aspects of a global pain ~
assessment, and how the findings of this examination can help guide treatment.
Key components of the physical exam include the following: posture, motor
strength, muscle stretch reflexes, cervical and lumbar range of motion (ROM),
provocative testing (i.e., facet, sacroiliac joint), dural tension (i.e., straight leg
raise, slump seated), myofascial or soft tissue assessment, and pain behavior.

Overview of Comprehensive Physical Exam for
Cervical and Lumbar Pain Conditions

e Posture
Motor strength
Sensory exam

Muscle stretch reflexes (formerly referred to as deep tendon reflexes)
e Provocative testing

o Dural tension testing (i.e., nerve root signs)

e Sacroiliac joint testing

o Soft tissue and myofascial assessment

e Balance and gait

e Pain behavior

Posture/Standing Exam

Posture has been defined as “the position of the body at one point in time” and
has a close relationship with position and function of related joints of the body.
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A more “proper” posture may include when the joints of the body are aligned
to create the least amount of stress and optimal muscle activation and balance.
Abnormal posture promotes altered stresses on joints and causes mechanical
dysfunction leading to pain and tissue damage. A study of elderly females found
that prolonged flexed posture correlated with vertebral pain, muscle strength
impairment, and disability.'

Posture may be observed indirectly during the patient interview or formally
during the physical exam. In standing, normal posture includes cervical and
lumbar lordosis and a slight thoracic kyphosis. Also assess the position of the
head in relation to the shoulders as well as more global side-to-side asymme-
tries (i.e., right shoulder positioned superiorly, left iliac crest superior due to
pelvic obliquity and malalignment). Exaggeration or flattening of these relatively
normal cervical, thoracic, and lumbar curves is often seen in chronic spine and
soft tissue injury conditions.

Standing Assessment

e Head position

e Shoulder position

e Cervical-thoracic—lumbar scoliosis

e Cervical-thoracic—lumbar (kyphosis/lordosis)

o lliac crest (pelvis) alignment

e Hip/ knee position (flexed, externally/internally rotated)

It is also important to evaluate the patient in his or her normal sitting position.
Poor sitting posture places excess strain on multiple structures, including the
lumbar discs, cervical discs, and the low back and cervical musculature. Postural
training, worksite evaluations, lumbar rolls, core strengthening, and stretching
of tight musculature all can help to improve poor sitting posture.

Cervical and Lumbar Range of Motion

Cervical and lumbar range of motion (ROM) can be tested first actively (by the
patient) and passively (by the clinician). Active range of motion, active assistive
range of motion, and passive range of motion can be assessed for each joint.
The examiner should note general hypermobility or hypomobility, side-to-side
differences in range of motion, and which movements result in pain. Cervical
testing includes cervical rotation (right/left), cervical flexion and extension, and
cervical lateral bending on both sides. Lower extremity testing includes hip
flexion/extension, hip adduction/abduction, hip internal/external rotation, knee
flexion/extension, and foot dorsiflexion/plantar flexion.

Motor Strength

The clinician should also note any discomfort or pain reported by the patient dur-
ing testing. Proper motor testing may be limited by multiple patient factors such as
increased pain, affective distress, malingering (i.e., conscious feigning of symptoms).



Motor strength or power testing usually is localized to one joint. Strength
testing is graded from 0 to 5 (full power), according to the Oxford Scale.

Motor Strength Testing

5= Normal, full ROM vs. gravity, max resistance

4 = Good, full ROM vs. gravity, moderate resistance

3 = Fair, full ROM vs. gravity, no resistance

2 = Poor, full ROM, gravity eliminated

1=Trace

0 = No activity

Strength testing may be limited by a patient’s reports of pain and/or poor tol-
erance. Fatigue of muscles and relative weakness may also present with shaking
of the limb during testing. Testing should progress in a structured manner from
more proximal to distal muscle groups. Usually more than one muscle con-
tributes to an isolated movement; single muscles are difficult to test. Focus on
group movement and isolated movements. Commonly tested muscle groups
include hip flexors (L2-L3), knee extension (L3-L4), knee flexors (L5-S1), ankle
dorsiflexors (L4-L5), great toe extension (L5), and plantarflexors (S1-S2) (See
Figures 4.1-4.5). Focal weakness may be consistent with nerve root or periph-
eral nerve compromise.

Figure 4.1 Testing hip flexion strength. Source: Permission to use storyboards was
granted by Ortho-McNeil Janssen Scientific Affairs, LLC.

Figure 4.2 Testing knee extension strength. Source: Permission to use storyboards was
granted by Ortho-McNeil Janssen Scientific Affairs, LLC.
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Figure 4.3 Testing ankle plantar flexion strength. Source: Permission to use storyboards
was granted by Ortho-McNeil Janssen Scientific Affairs, LLC.

Figure 4.4 Testing great toe dorsiflexion. Source: Permission to use storyboards was
granted by Ortho-McNeil Janssen Scientific Affairs, LLC.

Figure 4.5 Testing ankle dorsiflexion. Source: Permission to use storyboards was
granted by Ortho-McNeil Janssen Scientific Affairs, LLC.



Cervical and lumbar exam should include the following muscle groups:

Upper Limb Muscle Testing
C5, 6: Biceps
Cé, 7: Wrist extensors
C7, 8: Triceps
C8, T1: Finger flexors
T1: Hand intrinsics

Lower Limb Muscle Testing
L1, 2, 3: lliopsoas, quadriceps, hip adductors
L2, 3, 4: Quadriceps, ilopsoas, hip adductors
L3, 4, 5: Anterior tibialis, quadriceps, hamstrings
L4, 5: Extensor hallucis longus, gluteus maximus
S$1: Gastrocnemius-soleus, peroneous longus, gluteus maximus

Sensation Testing

Sensation testing involves dull touch (fingertip), pin-prick (paper clip), and pro-
prioception. Testing for the cervical dermatomes (C5-C8) and lumbar der-
matones (L2-L5 and S1) is done by touching the skin in each sensory level.
Clinicians should familiarize themselves with standard sensory and motor
testing tools and diagrams, such as the standard neurological classification sys-
tem published by the American Spinal Injury Association. Each sensory level is
graded as reduced, normal, or increased.

Cervical Spine/Upper Extremity Sensation Testing

C5: Lateral side of antecubital fossa
Cé: Thumb

C7: Middle finger

C8: Little finger

T1: Ulnar side of the antecubital fossa

Lower Extremity Sensation Testing
L2: Mid anterior thigh
L3: Medial femoral condyle
L4: Medial heel
L5: Dorsum of foot
S$1: Lateral heel
S$2: Popliteal fossa

Muscle Stretch Reflexes

Muscle stretch reflexes (deep tendon reflexes) are an important part of the
spine-related exam. Loss of muscle reflex could be consistent with significant
nerve root comprise or compression. Exaggerated reflex responses may be
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consistent with low motor neuron compromise (i.e., brain lesion, spinal cord
mass, spinal cord compression).

The Queen Square hammer is preferred to the shorter “Taylor” or toma-
hawk hammer (Fig. 4.6).

It is important that the patient is relaxed and sitting comfortably. Each reflex
is graded as absent/reduced, normal, or increased, as compared with the unin-
volved extremity.

Figure 4.6 Reflex hammers. (a) Taylor or Tomahawk. (b) Queen Square.



Muscle Stretch Reflex Grading
4 + = hyperactive with clonus
3 + = more brisk
2 + = normal response
1+ = decreased with facilitation
0 = no response

Muscle stretch reflexes of the upper extremity involve the following mus-
cles: biceps (C5—C6), brachioradialis (C5-Cé), and triceps (C7).

Upper Limb Muscle Stretch Reflexes

Biceps: C5

Brachioradialis: Cé

Triceps: C7

For the lower extremity, muscle stretch reflexes involve the following mus-
cles: patella (L2, L3, L4), medial hamstring (L5, S1), and Achilles (S1, S2).

Lower Limb Muscle Stretch Reflexes

Patella: L4
Medial hamstring: L5
Achilles: S1

For the patellar muscle stretch reflex, have the patient sit with knee flexed.
Strike the patellar tendon just below the patella. Observe the contraction of
the quadriceps and extension of the knee. This test primarily evaluates the
functionality of the L4 nerve root (See Figure 4.7).
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Figure 4.7 Testing patellar reflex. Source: Permission to use storyboards was granted
by Ortho-McNeil Janssen Scientific Affairs, LLC.
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Medial hamstring testing is also important, yet commonly ignored in the
screening lumbar spine exam. The medial hamstrings (semitendinosus and
semimembranous muscles) attach in the medial popliteal fossa, 1-2 cm above
the tibial femoral joint line. Medial hamstring reflex is primarily innervated by
the L5 and some S1 nerve root, via the tibial branch of the sciatic nerve. The
medial hamstring reflex may be decreased or absent in patients with L5 disc
herniations. It can be tested easily with the patient seated but also supine with
the leg slightly flexed at the knee and externally rotated, or prone, with the
knee flexed 90 degrees. The examiner should place fingers (usually index, long,
and ring finger) in a cupped-like manner, grasping the insertion of the medial
hamstrings at their insertion proximal to the knee. With the reflex hammer,
strike the cupped fingers while supporting or pressing against the hamstrings
where they insert distally at the knee.

For the Achilles muscle stretch reflex, dorsiflex the foot at the ankle slightly.
Test for reflexes at both ankles (See Figure 4.8). Take note of bilateral or uni-
lateral absence or inequality of the force of the responses from side to side. If
the response is absent on one side or is weaker on one side, it may indicate
compression of the S1 nerve root on that side. Absent reflexes on both sides
may be normal for that patient but might indicate bilateral nerve root compres-
sion or a polyneuropathy. Also observe for a rhythmic or “beating” movement
of the foot (clonus) (See Figure 4.9). The presence of clonus may be indicative
of conditions affecting the spinal cord and indicates need for further neurologic
evaluation.
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Figure 4.8 Testing Achilles reflex. Source: Permission to use storyboards was granted
by Ortho-McNeil Janssen Scientific Affairs, LLC.
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Figure 4.9 Testing ankle clonus. Source: Permission to use storyboards was granted by
Ortho-McNeil Janssen Scientific Affairs, LLC.

Other Reflexes

Cervical myelopathy may result from pathologic compression of the spinal
cord, and if significant enough, produce symptoms in the upper and lower limb.
Decreased vibratory sense and proprioception distal to the lesion may be early
signs. Other signs of myleopathy include hyperreflexia, Hoffman sign, ankle clo-
nus, Babinski sign, and Oppenheim test.

For testing Babinski sign, run the end of a reflex hammer or an object with a
blunted point up the lateral border of the foot and across the metatarsal pads
to the medial side of the foot (See Figure 4.10). Note the movement of the
toes. Plantar flexion of the toes is normal, or a negative Babinski sign, whereas
extension of the big toe and fanning of other toes indicates a positive Babinski
sign. A positive Babinski sign may be indicative of a condition that has affected
the central nervous system, including the brain or spinal cord, and indicates
need for further neurologic evaluation.

Provocative Testing of the Upper Extremities

Dural Tension: Radiculopathy, Peripheral Nerve Pathology

Radiculopathy may be due to compression of a single cervical or lumbar root
secondary to a disk herniation, producing a single level deficit with normal
motor and sensory testing above and below the affected nerve root level.
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Figure 4.10 Testing Babinski reflex. Source: Permission to use storyboards was granted
by Ortho-McNeil Janssen Scientific Affairs, LLC.

Physical findings may include an asymmetric and/or reduced muscle stretch
reflex, motor weakness, atrophy of muscle, sensory impairment (decreased
light touch or pin sensation), and cervical neural tension.

A number of provocative tests for cervical radiculopathy may be used,
including Spurling Test, the Shoulder Abduction Test, and Upper Limb Tension
Testing.

Spurling Test: Patient is seated, the neck is passively side-bent toward the
symptomatic side, and overpressure is applied to the patient’s head. Note
reproduction of patient’s symptoms (radiation of pain down upper extremity).

Shoulder Abduction Test: The patient is seated and asked to place the hand of
the symptomatic extremity on the head. A positive test occurs when symptoms
are reduced or eliminated in the distal limb.

Neck Distraction Test: The patient is supine while the examiner grasps under
the chin and occiput, flexes the patient’s neck to position of comfort, and grad-
ually applies a superiorly directed distraction force up to 14 kg. A positive test
occurs with reduction or elimination of symptoms.

Upper Limb Tension Test: Patient is supine while the examiner sequentially
introduces (1) scapular depression, (2) shoulder abduction, (3) forearm supina-
tion, wrist and finger extension, (4) shoulder lateral rotation, (5) elbow exten-
sion, and (6) contralateral then ipsilateral cervical side-bending.

Peripheral Nerve Screen: Upper Extremity

[t may be prudent at this point in the exam to consider screening median and
ulnar neuropathy, while checking dural tension in the upper extremities. The
etiology of these types of neuropathy is the result of compression of the pe-
ripheral nerve itself, causing distal symptoms of tingling, pain (paresthesias),
numbness, and if prolonged and severe enough, weakness.



Median Nerve Testing

The median nerve innervates mainly muscles in the distal arm, and it is respon-
sible for pronation and flexion of the forearm, flexion and abduction of the
wrist, flexion of the MCP and PIP joints, and in particular, flexion, opposition,
and abduction of the thumb. The most common cause of median neuropathy
is compression of the median nerve while in the carpal tunnel (carpal tunnel
syndrome).

Phalen Test: Patient places both hands in a maximally flexed position for
about one minute. The test is positive when symptoms are reproduced in the
first, second, third, and the radial half of the fourth digit.

Compression Test: Patient’s arm is supinated and the examiner provides pres-
sure to the carpal tunnel while grasping the wrist with both hands and thumbs
overlapped. The test is positive when symptoms are reproduced in the first,
second, third, and the radial half of the fourth digit.

Tinel Test: The examiner taps the volar wrist (carpal tunnel) with a reflex
hammer. The test is positive when symptoms are reproduced in the first,
second, third, and the radial half of the fourth digit.

Ulnar Nerve Testing
The ulnar nerve also innervates muscles of the forearm, and in particular is
responsible for finger adduction of all fingers, abduction of all fingers except
thumb, flexion of the fourth and fifth digits, wrist flexion, and adduction. The
ulnar nerve travels along the ulnar groove found by the medial epicondyle
of the elbow proximally (cubital canal) and distally over the hamate bone in
Guyon canal. The most common cause of ulnar neuropathy is compression in
these two areas.

Tinel Test: Similar to the median nerve testing, except the examiner taps the
medial elbow with a reflex hammer. The test is positive when symptoms are
reproduced in the fifth and ulnar half of the fourth digit.

Provocative Testing of the Lower Extremities/
Lumbosacral Spine

A number of provocative tests for checking dural tension in the form of lumbar
radiculopathy that may be used include Straight Leg Raise, Slump Sit Test, and
Femoral Nerve Stretch. Other provocative maneuvers to test for sacroiliac
joint dysfunction and pain include sacroiliac joint (SI) border tenderness test-
ing, Patrick test, Gaenslen test, and Compression testing.

Dural Tension: Lower Extremity/Lumbosacral Spine

Straight Leg Raise: Pain occurs in the ipsilateral leg as the leg is elevated between
30 and 60 degrees when patient is supine on the exam table. If pain increases by
flexing the ankle while the leg is raised, this is another indicator of nerve root
involvement. The straight leg raise test is a sensitive but not a very specific indi-
cator of nerve root compression. (See Fig. 4.11.)
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Figure 4.11 Straight Leg Raise Test. Source: Permission to use storyboards was granted
by Ortho-McNeil Janssen Scientific Affairs, LLC.

Cross Straight Leg Raise Test: Similar to the straight leg raise test, but it is
considered positive when pain radiates into the contralateral leg. The cross
straight leg raise is more specific but less sensitive for the presence of lumbo-
sacral nerve root compression. Note the patient’s responses as to when he or
she feels pain and whether with only one leg versus the other or both. Pain and
discomfort during this test may indicate compression of the lower nerve roots,
including L4, L5, and S1. (See Fig. 4.12.)

Slump Sit Test: Patient sits at edge of exam table with hands clasped behind
back and head flexed down to chest. The examiner should first test the unaf-
fected side, then the affected side, by raising the leg with knee extended. The
test is positive if radiation of pain is reproduced and if pain is improved when
head is raised from flexed position.

Femoral Nerve Stretch: Patient is in prone position on exam table, while the
examiner maximally flexes the knee on each side. This stresses the femoral
nerve. The test is positive when pain is produced in the lumbar area, buttock,
or posterior thigh.

Sacroiliac Joint Dysfunction

The sacroiliac joints (SI]) help transmit weight from the spine to the lower ex-
tremities while acting as a shock absorber. Over time and with aging, pathology
can develop in these joints, compromising their function and leading to pain
and dysfunction.

Sl Border Tenderness: Pain from the sacroiliac joint is commonly referred to a
small area (approximately 3 x 10 cm) inferior and medial to the ipsilateral pos-
terior superior iliac spine and may be easily predicted by the patient pointing
with one finger to this area."?
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Figure 4.12 Cross Straight Leg Raise Test. Source: Permission to use storyboards was
granted by Ortho-McNeil Janssen Scientific Affairs, LLC.

Patrick Test: Sometimes known as the FABERE test, it involves testing the
patient in the supine position with the following maneuvers performed on the
lower extremities: Flexion, Abduction, External Rotation, and Extension. Pain
may be elicited on the ipsilateral leg on which maneuver is performed. A test is
positive only when it produces concordant pain response. The patient endorses
pain reproduction in the buttock and/or along the sacroiliac joint region, not
the lumbar spine.

Gaenslen Test: Patient is in the supine position, flexes ipsilateral hip and knee
(patient aids by grasping firmly his or her own leg), bringing the lumbar spine
in contact with the examination table. Patient is then shifted laterally to edge
of table so as to hyperextend the contralateral leg below the level of the table.
The test is positive when pain is localized in the sacroiliac joint area (buttock or
referred pain regions) on the side of the extended leg.

Compression Testing: Also sometimes referred to as midline sacral thrust.
The patient lies laterally on one side and the examiner exerts medial force on
the anterior superior iliac spine (ASIS). The test is positive if pain is elicited in
SIJ or gluteal region.

Myofascial or Soft Tissue Assessment

Passive testing also affords the opportunity to examine related myofascial pain
generators in the related cervical and lumbar paraspinal areas. Myofascial pain
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assessment is important and highly prevalent with neck and low back pain; it
can be a primary or secondary cause of dysfunction and pain, many times due to
direct or indirect trauma, exposure to cumulative activity, postural dysfunction,
and deconditioning.?

Trigger points (TPs) are characterized by tender, firm nodules (3-6 mm in
size) found on palpatory exam.! Original diagnostic criteria for the diagnosis of
TPs include tenderness within taut bands of muscle, characteristic and predict-
able patterns of referred pain within the taut band, and limited painful range of
motion.

Trigger points can be classified as “active” (symptomatic) or “latent” (asymp-
tomatic). Active points usually coincide with the patient’s individual complaints,
as compared to “latent” points, which usually are found on exam by the practi-
tioner. Light palpation along the cervical paraspinals parallel to the orientation
of the muscle fibers may help to localize painful areas and focal myofascial
trigger points. Classic referral patterns from cervical and lumbar areas can be
assessed and many times may be confused with referral patterns of radiculopa-
thy. With regard to cervical and lumbar pain, the TPs pattern of referral from
the cervical and lumbar spine may refer pain to the head and upper extremity
(cervical) and the lower leg (lumbar).

Myofascial Trigger Pain Referral Patterns

Head, Trunk, and Upper Extremities
Trapezius
Levator scapulae
Posterior cervical area
Sternal area
Serratus anterior
Scalenes
Supraspinatus
Infraspinatus
Pectoralis

Lumbar and Lower Extremities
Longissimus dorsi
Gluteus maximus
Gluteus minimus
Adductor longus
Biceps femoris
Tibialis anterior

Balance and Proprioception

Balance can be assessed via Romberg Testing, which involves having the patient
standing with the feet shoulder-width apart, eyes closed. The examiner taps the
patient on the shoulder from unexpected directions; normal testing will show
that patient is able to maintain his or her balance.



Proprioceptive testing can be performed for the upper and lower extrem-
ities. The examiner holds the thumb or the great toe at the lateral bony joint
line, without touching any other digits. The examiner first demonstrates move-
ment, for example, up or down. Then the patient is asked to close his or her
eyes and asked to report the direction of movement that the examiner exerts.

Gait should also be assessed in order to better assess balance and proprio-
ceptive conditions (cerebellar lesions, posterior column injury, or pathology).
Cervical myelopathic compression may also lead to lower extremity dysfunc-
tion and gait abnormalities. Gait can be thought of as a cycle of each foot with
two phases: stance and swing. The skills required for competent gait analysis
can take years of experience to acquire, and accordingly, the following is meant
as a basic overview to help identify major and/or common pathology.

Antalgic Gait: This is a gait in which a patient appears to favor one leg over
the other due to pain.

Trendelenburg Gait: This type of gait appears with weakness of the gluteus
medius muscle. It can be tested by having the patient stand on one leg while
raising the other. Normal strength of the gluteus medius on the stance leg will
show no alteration of the pelvis. Weakness of the gluteus medius on the stance
leg will result in inability to exert full abduction on the hip and cause the pelvis
to dip down on the contralateral side.

Circumduction: Weak hip flexor muscles are unable to lift the knee high
enough to clear the foot from the floor. The compensatory movement is
circumduction, in which the patient performs a lateral circular movement of
the lower extremity (abduction, external rotation, adduction, and internal
rotation).

Hip Hiking: During the swing phase, the patient will attempt to raise the hip
up on the side that has increased functional leg length due to hip weakness and/
or extensor spasticity of the lower leg.

Foot Slap: Weak muscles responsible for dorsiflexion of the foot will cause
the patient to slap his or her forefoot down as the heel strikes. It can also be
accompanied by steppage gait, in which there is excessive hip and knee flexion
during stance phase.

Toe Drag: Weak dorsiflexor muscles of the foot can also cause toe drag,
which does not allow the forefoot and toes to fully clear the floor during swing
phase.

Pain Behavior

Although often overlooked or recorded in routine exams, patient pain behav-
iors or “illness behavior” are important parts of the comprehensive chronic
pain assessment. As proposed originally by Fordyce, “pain behaviors” are based
on operant contingency models of reinforcement and act as a means for the
patient to communicate to the environment that he or she is experiencing pain
or distress.® Pain behaviors, which can be thought of as behavioral manifesta-
tions of pain (i.e., grimacing, complaining, inactivity) may be reinforced in both
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a positive and negative manner. For example, by obtaining attention from fam-
ily members and being excused from undesirable obligations such as work or
pain-provoking activities, the patient may gain in a “positive” way. In a similar
scenario, the patient grimacing in pain may receive negative reinforcement from
family members, who may make the patient feel guilty for having a pain prob-
lem and being unable to work and provide for the family. These reinforcement
contingencies, primarily positive ones, many times remain long after the precip-
itation injury (i.e., tissue trauma) has resolved.

Other pain behaviors include guarding, bracing, rubbing the painful area, fa-
cial grimacing and sighing,® distortion of ambulation or posture, and negative
affect’

Pain behavior may also manifest with the use of devices, including walking
devices (canes, crutches) and equipment (braces, splints, cold or heat packs).

Pain Behavior: Common Signs

o Grimacing

e Guarding

o Screaming or verbalizing pain with movement

o Antalgic gait pattern

e Equipment

o Modality devices (cold and ice packs, TENS units)

Pain behaviors have been found to correlate with self-report measures of
pain intensity, pain disability, and self-efficacy,® and they may serve as targets for
cognitive and behavioral treatment and in turn can be “unlearned.”

Waddell and Main described illness behavior as “what people say and do to
express and communicate they are ill.”” Waddell classically described seven
nonanatomic signs or behavioral symptoms in patients with low back pain,
which are known as the Waddell signs. These seven signs were standardized
into five general categories: tenderness, simulation, distraction, regional com-
plaints, and overreaction. In their initial study, which included a cohort of low
back pain patients, patients displaying at least three signs were more likely to
have evidence of psychosocial distress."

Although controversial, there is no consistent evidence that Waddell signs
are associated with malingering, the intentional production of false or grossly
exaggerated physical or psychological symptoms, or secondary gain, defined
as interpersonal advantages one obtains as the result of injury or disease.”
Fishbain et al. demonstrated that Waddell signs were not associated with phy-
sician perception of effort exaggeration and found evidence that Waddell signs
decreased with comprehensive pain treatment."

Summary

Physical exam for neck and lumbar or lower extremity pain incorporates a
range of neurologic, musculoskeletal, and myofascial tests and assessments. A
thorough examination is an extension of a focused and comprehensive history.



These tests will help rule in or rule out specific pain generators and help the
clinician to better understand more complex findings. For example, multiple
abnormalities may be found, including, abnormal postures, chronic muscle
imbalances or weakness, myofascial and compensatory soft tissue, and gait
abnormalities. Provocative testing may include tests to recreate facet joint,
sacroiliac joint, and radiculopathy, or peripheral nerve dysfunction.

Any exam relies on a foundation of accurate basic physical examination,
including joint range of motion, sensory and muscle stretch reflex testing,
motor strength, and balance. With any patient, whether the complaint is acute
or chronic, related pain behavior should also be assessed and documented.
Underlying pain behavior may help identify affective distress (depression, anx-
iety) and clue the clinician to other operant or psychosocial factors.
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Chapter 5

Difficult-to-Treat Pain
Syndromes

Yvonne D’Arcy

Some conditions with chronic persistent pain are more difficult to manage than
pain from an acute injury. These patients are those that have high pain rat-
ings consistently no matter how medications or interventions are manipulated.
Finding the right combination of treatment options can provide the best pos-
sible outcome with increased satisfaction for both patients and providers.

Fibromyalgia Syndrome

There has been much written and discussed about the cause of fibromyalgia
and how to diagnose and treat the condition. Fibromyalgia syndrome (FMS)
has long been considered a diagnosis of exclusion and because of that aspect,
it can take up to 5 years for a patient with fibromyalgia to obtain the diagno-
sis. However, for the fibromyalgia patient, the onset of a chronic debilitating
condition that limits activity, interferes with sleep, and provides constant pain
is a life-changing event. The fact that mood disturbances and personality dis-
orders can accompany pain complaints with fibromyalgia further complicates
the clinical presentation of the patient. To add further confusion, patients may
also have comorbidities such as lupus, osteoarthritis, rheumatoid arthritis, or
Sjogren syndrome.!

There are some commonalities among patients who have fibromyalgia.>**
Patients can complain of the following:
e Painful tender points at multiple sites on the body
o Sleep disturbance
o Fatigue
e Mood disturbances
Less commonly, patients can complain of the following:
o Cognitive loss
e |rritable bowel or bladder
o Restless legs
e Temporomandibular joint pain
e Anxiety, depression, or panic attacks
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For patients who have fibromyalgia, these complaints and pain can severely
limit normal everyday living. FMS is more common in women than in men.
Overall, it occurs in about 2%-5% of the U.S. population, 3.5%—7% of women
and only 0.5%-2% of men.? There is no specific trigger that has been implicated
in the development of fibromyalgia, but chronic stress, genetic susceptibility, or
early childhood trauma have all been considered as potential contributors to
the development of FMS.

What we do know is that fibromyalgia patients have 2-5 times the amount
of substance P, a pain facilitating substance, in their cerebrospinal fluid.> Studies
that are more recent have focused on the activation of the central nervous
system with magnetic resonance imaging (MRI) scans during pain stimulation,
leading to the premise that fibromyalgia is really a centrally mediated pain syn-
drome accounting for the diverse location of the painful tender points.> No
matter what the cause of the syndrome, fibromyalgia remains difficult to diag-
nose and treat.

Assessment

The diagnosis of FMS is difficult to make because not all FMS patients present

the same. In 1990, The American College of Rheumatology (ACR) developed

criteria that are used to diagnose FMS. These criteria are as follows:

e Widespread bilateral pain above and below the waist of at least 3 months
duration

e Excessive tenderness on applying pressure to 11 of 18 muscle-tendon sites
(tender points; see Fig. 5.1)

Figure 5.1 Fibromyalgia tender points.



There is also a Manual Tender Point Survey that can be useful for standardizing
the assessment and diagnosis procedures.® This tool gives specific instructions
on how to perform a tender point assessment and provides the specific loca-
tions for testing. Using this tool for the initial diagnosis will provide a base-
line for comparison with later assessment. Newer criteria from the ACR use
the tender point survey in conjunction with a patient questionnaire detailing
symptom severity in order to give greater clarity to the diagnostic criteria for
fibromyalgia.®

Another assessment tool that is helpful in determining the effects of fibromy-
algia on the patient’s quality of life and functionality is the Fibromyalgia Impact
Questionnaire (FIQ). The FIQ is a short 10-item self-administered assessment
tool that assesses the patient’s status in physical functioning, work status, de-
pression, anxiety, sleep, pain, stiffness, fatigue, and well-being. It is reliable and
valid and can be very useful in comparing assessments to track progress.®

Treating Fibromyalgia Syndrome

There are a variety of treatment approaches to FMS, including medications and

other types of integrative medicine options. After the diagnosis has been made

and the symptoms persist or worsen, the APS Fibromyalgia Guidelines (2005)

recommend sleep hygiene, referrals to community exercise programs, relaxa-

tion techniques, patient education, and cognitive-behavioral therapy.

Treatments with Modest to Strong Evidence for Efficacy

Medications

o Dual reuptake inhibitors (SNRIs), such as duloxetine 60 mg per day and mil-
nacipran 50 mg twice per day (FDA approved for FMS)

e Pregabalin 75 mg b.i.d. (FDA approved for FMS)

o Amitriptyline 20-50 mg

e Cyclobenzaprine 10-30 mg

e Tramadol 200-300 mg

o Selective serotonin reuptake inhibitors (SSRIs), fluoxetine 60 mg day (Higher
doses of older serotonin drugs appear to work in fibromyalgia because at
higher doses they seem to block the reuptake of norepinephrine as well as
serotonin.)

Other Modalities

o Cognitive-behavioral therapies

o Cardiovascular exercise

e Patient education

o Biofeedback

e Acupuncture

Hypnotherapy

e Multidisciplinary treatment programs

Treatments with No Evidence for Efficacy
o Opioids
e Corticosteroids
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o Melatonin

e Calcitonin

Guaifenesin

o DHEA

e Nonsteroidal anti-inflammatory drugs (NSAIDs)

o Benzodiazipines
e Trigger point injections

Flexibility exercise

o Nutritional, herbs, other complementary and alternative medicine therapy
(APS, 2005)

For many years fibromyalgia patients were told that their complaints were “all
in your head.” With today’s ability to see the actual pain being produced on
MRI scans, the root of the pain can be seen and accepted. The FMS patient no
longer must learn to put up with the pain and regard the illness as imaginary.
There are new methods for diagnosis and treatment that can make the symp-
toms of the condition tolerable and allow the patient to have a more produc-
tive and functional life despite FMS.

Myofascial Pain Syndromes

Myofascial pain syndromes (MPS) are common pain complaints. The conditions
have been called by a variety of names such as fibrositis or musculoskeletal
pain disorders.” The complaint has been associated with low back pain, neck
and shoulder pain, arthritis, tension headaches, and the general term primary
myalgia.t

The defining characteristic of myofascial pain, whether it is acute, chronic,
regional, or widespread, is that it is associated with pain or tenderness local-
ized to a linear or nodular hardening in a muscle that is called a myofascial
trigger point.® There was consideration in earlier years that myofascial pain and
fibromyalgia were similar if not the same. Current thinking is that FMS is part of
a group of diseases that are characterized by systemic symptoms with muscle
pain possibly representing a type of central sensitization, while MPS is primarily
a muscle pain disorder.

MPS is defined by the presence of painful trigger points in a taut band of muscle
that can produce referred pain with palpation. As time progresses, hypersensi-
tivity or allodynia can develop at the site of the inflammatory process.® Three
essential characteristics are considered necessary for a diagnosis of MPS:

o Regional pain

e Presence of trigger points

e Normal findings on neurological examination

Other findings that are considered to be consistent with diagnosing MPS by
80% of practitioners who were surveyed on the topic included the following®:
e Muscular tender points

e Taut bands



Muscle ropiness or muscle nodules

e Dull, achy, or deep pain

e Decreased range of motion

o Pain that is exacerbated by stress

MPS can be caused by a variety of conditions such as whiplash, repetitive muscle
overload, postural imbalance, or injured or inflamed muscles.® The resultant
muscle spasm, muscle tightening, and pain can start as an acute condition and
progress to more chronic and debilitating conditions such as frozen shoulder,
piriformis syndrome, interscalene compartment syndrome, thoracic outlet syn-
drome, chronic headaches, or temporomandibular joint syndrome.® Referrals
for physical therapy and occupational therapy are the first step in developing a
treatment plan for patients with MPS.

Treating the Pain of Myofascial Pain Syndromes
Medication Management*¢

Because of the diverse nature of MPS there are a variety of medications that are
effective for treating pain:

o NSAIDs such as ketoprofen or celecoxib

e Steroid taper in the early stage

o Muscle relaxants

e Tricyclic antidepressants and venlafaxine

o Anticonvulsants

o Antispasticity drugs such as tizanidine

o Opioids analgesics

e Botulinum toxin

Physical Modalities
o Trigger point injections, compression, stretch
e Therapeutic spray and stretch

Myofascial release
Muscle reeducation

Dry needling or injection
e Massage

e Ultrasound

e Acupuncture

o Electrical stimulation

Although the pain of MPS is significant and causes a loss of functionality and
quality of life there is still no definitive answer to the best treatment or options.
The most commonly tried approach is trigger point injection in the early stages.
The goal of treatment is maintenance of physical strength and mobility; collab-
oration with physical therapy is necessary to achieve the best outcomes for
the patient.
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Pain with Whiplash or Whiplash Associated Disorders

Whiplash injuries can occur as a result of a rear-end collision or side collision
from a motor vehicle accident. It is defined as ““a process of hyperextension and
hyperflexion of the cervical musculature.”® The other element that has been
cited as defining whiplash is an acceleration-deceleration mechanism of energy
transfer to the neck. It may result from rear-end or side-impact motor vehicle
collisions, but it can also occur while driving or other mishaps. The impact
may result in bony or soft tissue injuries (whiplash-injury), which in turn may
lead to a variety of clinical manifestations called whiplash-associated disorders
(WAD)."

Overall, the quick forward and backward motion of the neck can result in a
painful injury that can limit motion and activity and progress to a chronic condi-
tion that is more difficult to treat.

Whiplash and WAD are very common disorders. The incidence has been
estimated to be from one case per 1000 inhabitants in Western societies, to
70 per 100,000 in Quebec, to 106 per 100,000 in Australia.”® Whiplash injuries
usually resolve in a short period of time. It is estimated that approximately 20%
to 40% of the injuries progress to some form of chronic pain complaint when
the data include international statistics.

Characteristics of pain reported by patients with whiplash and WAD include
the following:

o Present at rest and with cervical rotation, flexion, and extension
Interference with personal activities

o Difficulty with lifting

e Dizziness and interference with concentration

o Headaches

o Sleep disturbances

e Some pain may radiate down one or both arms; shoulder pain
e Visual or auditory symptoms

e Dysphagia

o Paresthesias

Patients with WAD are classified by the severity of the signs and symptoms of

the injury:
Grade 0: No complaints or physical signs
Grade 1: Neck complaints (pain, tenderness, and stiffness) but no
physical signs
Grade 2: Neck complaints and musculoskeletal signs (decreased

range of motion or muscle weakness)
Grade 3 and 4: Neck complaints and neurological signs, fractures or
dislocation

In an effort to determine which patients might progress to a chronic condi-
tion, a Cochrane review has determined that high pain intensity ratings after
injury is the most predictive factor for developing a chronic pain condition after



whiplash injury.” Other factors that were weakly associated with predicting
disability were as follows:

o Driving as an occupation

High initial pain intensity
Restricted neck movement
e Low muscle workload

e High number of complaints
e Previous psychological problems™

The findings also indicated that 82% of patients who were diagnosed with WAD
were free of symptoms 2 years after the injury.”

Assessing Pain in Patients with Whiplash and Whiplash Associated
Disorders

To assess patients with whiplash and WAD, a specialized assessment tool, the
Neck Disability Index (NDI), has been developed. It is a reliable and valid tool
that is designed to be viewed as a two-factor instrument; pain and interference
with cognitive functioning, and functional disability.” The function and disability
factor is associated with items in the NDI pertaining to personal care, lifting,
concentration, work, driving, and recreation, while the pain intensity factor is
focused on items that are related to headache, neck pain, reading, and sleeping.’
Although more research is needed on the specific subscales of this instrument,
it currently provides a method for assessing some of the major areas of WAD
and a means to measure outcomes.

One very important aspect of whiplash injuries is the progression to a
chronic condition that requires work disability. In a cohort study of patients
with WAD, followed out to 12 months after the accident, age and concentra-
tion impairment were independent predictors of long-lasting work disability."
The author suggests that progress could be made in decreasing WAD-related
disability if interventions were aimed more at restoring cognition rather than
focusing solely on physical disability.

Treatment Options for Patients with Whiplash and Whiplash
Associated Disorders

There are a variety of treatment options for patients with whiplash injuries
encompassing a wide variety of choices. Most choices are focused on more
conservative options, and research support has been limited by the variety of
studies, which makes pooling data more difficult. Some of the more common
conservative treatment options include the following'':

e Local heat and ice

o Neck collar immobilization (should not be overused)

e Ultrasound

e Traction

o Massage

o Exercises

e (Active) mobilization
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e Ultrasound
e Multimodal rehabilitation

More aggressive treatment options for whiplash include interventional or sur-
gical options. As with the conservative options, the research base is somewhat
limited by the lack of high-quality studies, the results of which could be pooled
to better predict outcomes. Some of the more common interventional and sur-
gical treatment options include the following:

o Radiofrequency neurotomy

e Steroid injections

o Botulinum treatments

e Carpal tunnel decompression

o Cervical discectomy

The results of a large systematic review indicate that there is little evidence to
recommend one therapy over another. This does not mean that the therapies
are not effective, only that the research on the various therapies is not com-
plete enough to make a recommendation. One of the biggest limitations of the
research thus far is that many of the studies have been comparison studies of
treatments with few having a follow-up to test for long-term efficacy. However,
results from individual studies do indicate some advantages of one therapy over
another.

Moderate Level of Evidence

e Acupuncture when tested against sham acupuncture’

e Mobilization

o Intravenous methylprednisolone-reduced pain short term but not long
term"

o Radio-frequency neurotomy for patients with pain >3 months®

Limited Evidence
e Chiropractic

e Muscle relaxants, analgesics, and nonsteroidal anti-inflammatory drugs
(NSAIDs)

Not Effective

o Exercise alone

e Botulinum toxin injections give similar results as saline placebo

e Patient education, neck school, advice on stress coping skills'

For most patients with acute whiplash injury, maintaining mobility will help de-
crease pain and avoid a misuse syndrome. Using medications for pain relief is
only for symptomatic treatments and to keep the patients active. Creating the
idea that medication is a means to promoting wellness and activity, rather than
a reliance on medication alone, is important.

Interventional modalities should be limited to patients who have had the
pain for an extended period of time. For these patients it is important for them
to work toward recovery or increased functionality rather than sinking into a
helpless, hopeless state.



Summary

All of the pain conditions in this chapter can be debilitating and can impair
quality of life for patients. They can also be very difficult for practitioners to
treat since the end goal may be symptom management rather than cure. Using
evidence-based options and national guideline recommendations will help pro-
vide the best outcome possible for difficult to treat pain syndromes.
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Chapter 6

Disability Management in
Primary Care: Practical
Overview of Assessment
and Services

Steven Stanos

Approximately 50 to 60 million people in the United States live with conditions
that may be related to a disability." Neck pain has a lifetime prevalence of 70% in
the general population and up to 19% of the population may suffer from chronic
neck pain at any given time.>* Measuring the impact of neck pain is an ongoing
challenge due to variability among patients with regard to pain intensity and
related effects on physical and psychosocial functioning.*®

A recent study of patients with chronic whiplash associated disorder found
psychological factors, including fear avoidance beliefs and pain amplification,
influenced self-ratings of perceived disability.® Besides physical and psycho-
logical factors, presence of a primary family member or spouse with a work-
related spine disability was also found to be a risk factor for the development
of disability.”

Low back pain remains the leading cause of disability in persons less than 45
years old.® Low back pain alone is estimated to cost up to $118 billion annually
in the United States.” Although most acute low back pain episodes are assumed
to be self-limiting in nature, recurrence within 1 year varies. Recurrence of
acute low back pain after a period of compete resolution of symptoms varies
considerably, but it may be greater at 1 year in patients with a previous history
of low back pain.’® Conservative estimates suggest up to 8% of patients may
progress to chronic low back pain after a single low back pain episode."

Pain Theory

Historically, conceptual models of pain and pain-related disability initially
described pain as a purely sensory phenomenon. Gradually, these models
evolved to include a more holistic mind-body approach, including Hippocrates
and Galen’s (c. 150 CE) description of the imbalance of bodily “humors” as a
means of developing chronic pain and suffering.
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A more biomedical model that concentrated on identifying and reversing,
or eliminating pain, served as the focus of pain treatment during its early
development in the 1950s. In 1965, Melzack and Wall proposed the gate con-
trol theory of pain, which proposed that pain experience was determined by
physical, motivational, cognitive, and emotional factors, and transmission of
nerve impulses could be modulated by a spinal gating mechanism at the level of
the dorsal horn."” Melzack furthered this more dynamic role of pain networks
with the “neuromatrix” model, championing the brain and central nervous
system to be individually affected by both genetic and environmental stimuli.”
These theories are important since they lay the foundation for understanding
the complexities of the chronic pain experience, which include biological, psy-
chological, and social influences that in turn impact pain-related function and
pain-related disability.

A person’s ability to work can be affected by his or her disease, disability
system, and various other contextual factors. J. Elhom et al. described a step-
like process starting with the person at work, then involved a disease process
or injury and the subsequent complicated course to either return to work or
the disability system." (See Fig. 6.1.)

Models of Disability

A more complete understanding of the clinical implications of a biomedical and
biospsychosocial model as it applies to pain-related loss of function and dis-
ability is imperative for the primary care provider. A biomedical model may be
more applicable to acute conditions as compared to a more diverse biopsycho-
social model. The biopsychosocial model may be more appropriately applied

Process of an individual towards
return-to-work or disability pension
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Figure 6.1 Process of an individual toward return to work or disability pension. Source:
Reprinted with permission from Chamberlain M, Moser V, Schiildt-Ekholm K, et al.

J Rehabil Med 2009;41:856-869. Modified after Ekholm J, et al. Report to Ministry of
Social Welfare. Mid Sweden University, Ostersund, CSF Reports No 2003:1.



to patients presenting with more chronic and disabling pain conditions many
times complicated by related affective distress (i.e., depression, anxiety), sleep
disturbance, deconditioning and loss of function, and a number of potentially
contributing social factors (loss of vocation, financial hardship). This section will
help clarify these two important conceptual models.

The biomedical model assumes a causal relationship between a specific phys-
ical pathology and the presence or intensity of pain symptoms. It emphasizes
blocking or interrupting pain pathways as a means of decreasing or eliminating
disease, and in the case of pain transmission, blocking and/or eliminating pain.
A biomedical model may be more advantageous in treating more acute pain
states, where interventional procedures, pharmacotherapy, and surgical inter-
ventions, in isolation or combination, may lead to recovery of pain or hasten
time to recovery and return to normal function.

However, the biomedical model poorly addresses related mental health
issues and many more complex pain conditions remain resistant to a purely
biomedical approach (i.e. chronic low back pain, neuropathic pain, and
fibromyalgia).”"® George Engel helped to shift the thinking from a purely bio-
medical model of disease management to a more comprehensive biopsychoso-
cial model of illness where the “biologic,” “psychological,” and “social” factors
are all important focuses of care.”” Recently, the World Health Organization
(WHO) has embraced a biopsychosocial model of disability, which incorpo-
rates a dynamic interaction between the individual health condition and con-
textual factors.”® (See Fig. 6.2.)

Definitions

The clinician’s understanding of some important terms and how they individ-
ually reflect the patient being treated are essential to proper pain treatment.
Important terms include (1) impairment, (2) disability, (3) functional limitation,

. Eltivie WHO classification of functioning
Social Social interactions Environmental factors
The sick role Participation restrictions
Psycho- lllness behaviour Activity limitations
Belief, coping strategies Personal factors
Emotions, distress

Figure 6.2 BioPsychoSocial approach. Source: This figure was published in Main CJ,
Spanswick CC. Pain Management: An Interdisciplinary Approach. New York, NY: Elsevier;
2000:63-87. Copyright Elsevier 2000. Reprinted with permission.
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and (4) handicap. Impairment is loss or abnormality—psychological, physical,
or functional—at the level of the organs and body systems. Examples of phys-
iologic impairments include muscle weakness, range-of-motion loss, and pain.
Disability is a restriction or lack of ability to perform activities due to related
impairments such as inability to function in a specific vocation, as a spouse,
student, or parent. Functioning has been described as an umbrella term for
body functions, body structures, activities, and participation, denoting a posi-
tive interaction between the individual or patient and contextual factors (i.e.,
background of the individual’s life and current situation). Functional limitation
is a deviation from the normal behavior of performing activities of daily living
(ADLs) and may include problems with transfers, standing, ambulation, running,
and stair climbing."” A formal model proposed by the International Classification
of Functioning, Disability and Health (ICF) integrates the individual components
into a biopsychosocial based model where a “health condition” is substituted
by “chronic pain.” Chronic pain is affected by body function, activities, and par-
ticipation, as well as influences from the environment and personal factors.

In the last 30 years, the World Health Organization (WHO) has devel-
oped a number of models of disablement. The first included the International
Classification of Impairments, Disabilities, and Handicaps (ICIDH), which
included four levels of disablement: pathology, impairment, disability, and
handicap. “Handicap,” although a somewhat outdated term, was defined as
“a disadvantage for a given individual that limits or prevents the fulfillment of
a role that is normal for that individual” within their societal boundaries. The
ICIDH has since been replaced by the ICF, a more comprehensive model of
disablement which includes interactions between body functions and body
structures, activity, and participation. The classification of these domains is
affected by personal factors and environmental factors, leading to a specific,
person-centered model of a health condition (disorder or disease).” (See
Fig. 6.3.)

Chronic Pain
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& Structure A T
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Figure 6.3 ICF Model of Disablement. Source: Reprinted from Weigl M, Cieza A,
Cantista P, Stucki G. Physical disability due to musculoskeletal conditions. Best Pract Res
Clin Rheum. 2007;21(1):167-190, with permission from Elsevier.



Additional important and controversial terminology pertinent to the clini-
cian working with patients with chronic pain and pain-related disability includes
secondary gain and malingering. Secondary gain, a term originally proposed by
Sigmund Freud, was described as an interpersonal or social advantage attained
by the patients as a consequence of being sick or having an illness.?' In the
1970s, Finneson described secondary gain as financial rewards associated with
disability. Unfortunately, clinicians may confuse the presence of potential fi-
nancial rewards as equated to conscious malingering, and mistakenly assume
treatment failures are due primarily to secondary gain.?? Dersh et al. classified
“internal” and “external” components of secondary gain. Examples of internal
secondary gain include gratification of preexisting unresolved dependency striv-
ings, obtaining drugs, eliciting caregiving or empathy, obtaining one’s sense of
entitlement after years of struggling, ability to withdraw from unpleasant or
unsatisfactory life roles, or adoption of the “sick role.” External gains include
financial rewards (i.e., wage replacement, disability benefits, settlement), pro-
tection from legal obligations, job manipulation, or job upgrade.?

The clinician should also be aware of potential “losses” related to pain con-
dition. Losses could include economic losses (overtime, take-home pay), loss of
meaningfully relating to society by working, and loss of work and social relation-
ships, recreational activities, respect, and community approval.

Many times, patient behaviors and requests for treatment, time off from
work, or pain-related disability may lead the clinician to question the truthful-
ness of the patient’s presentation. A number of terms have been used, some
with negative connotations, including “symptom embellishment,” “symptom
maghnification,” and “malingering.” Symptom embellishment and magnification
may include a conscious or unconscious act of the patient to convince the clini-
cian that he or she is experiencing pain or pain-related suffering. “Malingering”
has been more specifically defined to include the willful, deliberate, and fraudu-
lent feigning or exaggeration of symptoms.

Disability Programs

Multiple types of disability exist, including state and federal workers’ com-
pensation, private and disability, and Social Security. The Federal Employees’
Compensation Act (FECA), the workers compensation law covering federal
civilian employees and their dependents, provides continuing income mainte-
nance payments during times of wage loss secondary to disability caused by
injury at work. Medical care, benefits, and benefits from survivors are adjudi-
cated and paid for by the federal government.

Social Security Administration Disability Programs

The Social Security Act provides cash benefits to individuals with disabilities,
including both physical and mental disorders. Two major programs include the
Supplemental Security Disability Insurance (SSDI) and Social Security Income
(SSI). SSDI program is designed to protect those with a recent work history in
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SSA-covered employment. The SSI program is aimed at those without recent
work history, and they must meet a financial needs test to receive benefits.

The definition of disability in the SSA is restrictive compared to the stan-
dards used by other countries; some foreign programs compensate those
who are disabled partially or temporarily, including those who are totally and
permanently disabled. According to the SSA definition, disability must include
the inability to work at any “substantial gainful activity” secondary to a medi-
cally determinable physical or mental impairment and be expected to last for
at least 12 months. Specific SSA criteria have evolved to include a “listing of
impairments.”

An individual seeking compensation files a claim for benefits at a local SSA
office. Information gathered by this office usually includes medical records from
the claimant’s personal physician, which is then forwarded to the disability
determination service (DDS) at the state level. Decisions on disability eligibil-
ity are determined by a team of examiners. Those claimants denied benefits
may appeal the decision, in which case a “reconsideration” is then made by a
different team of examiners. Those still denied benefits may appeal and appear
in front of an administrative law judge under the auspices of the SSA. Later
appeals may be made to the Appeals Council of the SSA, and finally, to the
federal courts.?*?

Assessment Tools for Neck and Low Back Pain

Outcome measures and instruments have been developed to measure aspects
of health care outcomes for physical injuries and mental illness. Global scales
of function include the Medical Outcomes Study 36-item Short Form Health
Survey (SF-36), a standardized patient-reported assessment.??” The SF-36 is
composed of 36 questions related to eight health domains (physical and social
role functioning, mental health, general health perceptions, vitality, and bodily
pain). A short form of the some tool, the SF-12, includes a subset of 12
questions, which yields two summary scores, physical and mental health. The
Pain Disability Index (PDI) is a brief measure of pain-related interference and
role functioning. The PDI includes seven items rated on a 10-0Ont Likert Scale
(0 = no disability to 10 = total disability) assessing (1) family/home responsi-
bilities, (2) recreation, (3) social activity, (4) occupation, (5) sexual behavior,
(6) self-care, and (7) life support activity.

Neck and Low Back Pain-Specific Measures

The neck disability index (NDI), originally developed to assess whiplash injury,
is a commonly used questionnaire for the measurement of neck pain disability
and is based on the evaluation of daily living activities.”® The NDI includes 10
questions (7 examine functional activities, 2 symptoms, and 1 concentration).
The Neck Pain and Disability Scale (NPAD) was developed to provide
clinicians with the ability to assess the multidimensional effects of neck
pain conditions,?” consisting of 20 questions relating to four domains (neck



function, pain intensity, emotion/cognition, and activities of daily living).
The Oswestry Disability Questionnaire (ODQ) was developed to measure
functional status in persons with low back pain and is a self-report measure
focusing on the degree of interference in 10 functional categories, including
sleep, lifting, and traveling.*® The Roland-Morris Disability Scale contains 18
questions focusing on a patient’s activity, pain, dependence on others, and
emotional status.>' A change of 2-3 points on the Roland-Morris is consid-
ered clinically significant.*

Disability Treatment Spectrum of Care

The treatment of patients with acute and chronic pain includes a wide spec-
trum of care. Most acute pain conditions may require medical management
and observation. Patients may be referred for individual therapy such as phys-
ical and occupational therapy as part of an acute or chronic pain rehabilitation
treatment program. Those patients who continue to report pain, decreased
function, and are unable to return to previous level of work may require more
formalized behaviorally based rehabilitation programs, which include work con-
ditioning and work hardening. This section will review basic components of the
work rehabilitation programs, including an overview of functional capacity test-
ing and its utility to determining level of disability or return to work strength
level.

Work Rehabilitation: Work Conditioning and Work

Work conditioning (WC) and work hardening (WH) are important core com-
ponents of work therapy in the field of industrial and pain rehabilitation. This
field of modern occupational therapy developed after World War Il when func-
tional rehabilitation of wounded veterans became a means to securing employ-
ment in the civilian world after returning from duty. Work therapy now includes
acute treatment, job analysis and placement, and functional capacity evaluation.
Multidisciplinary principles were applied to occupational therapy—based work
rehabilitation in the 1950s, with the development of improved assessment tools
and systems, and the addition of vocational counseling, medical management,
and industrial engineering. In the 1970s, work hardening and conditioning pro-
grams were incorporated into behavioral medicine approaches with a focus on
reducing abnormal illness behaviors through more comprehensive treatment
of injured workers, primarily those with low back pain. Increased adoption led
the Commission on Accreditation of Rehabilitation Facilities (CARF) to estab-
lish standards by the late 1980s, which were subsequently updated in the early
1990s. Work rehabilitation usually begins once a patient has reached a treat-
ment plateau in active physical therapy and is unable to return to work due to
pain-related impairments. Work rehabilitation includes structured programs
that incorporate impairment related exercise, aerobic training, education, and
work activity. (See Table 6.1.).
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Table 6.1 Work Rehabilitation

Musculoskeletal exercise Stability—mobility
Strength—endurance
Balance—coordination

Aerobic training Equipment based
Aerobic classes
Functional activities

Education Principles
Technique training
Problem solving

Work activity Simulated activity
Actual equipment
Actual work

Source: This table was published in Demeter SL, Andersson GB. Disability Evaluation. 2nd ed. New
York, NY: Elsevier; 2003:769-780. Copyright Elsevier 2003. Reprinted with permission.

Work conditioning is usually concentrated on the physical components of
flexibility, strength, coordination, and endurance, and involves one discipline
of treatment (i.e., physical or occupational therapy). A more multidisciplin-
ary approach is seen with work hardening, which incorporates behavioral and
vocational components with a formal focus on return to job-specific tasks or
positions. WC is routinely coordinated with acute medical management as
compared to WH, which is usually provided later in therapy within the rehabil-
itation phase of treatment.

Work hardening programs were initially described by Matheson as a work-
oriented program focused on improvement in the “client’s” productivity rather
than symptom reduction or increased physical capacity.* A “client” can be de-
scribed as an injured worker with impairments that do not match his or her job
position, a worker with disease-based impairments with diminishing physical
capacity, a job applicant who may not have the physical abilities to perform the
intended job, or a currently employed worker in transition to a job requiring
higher physical function.**

Work hardening is an individualized, work-specific, multi- and interdis-
ciplinary program centered primarily on returning patients (i.e., the injured
worker) to their previous level of work or work demands. WH uses real or
simulated work tasks and progressively increasing conditioning, flexibility, neu-
romuscular control, and tolerances. Goals of WH include (1) attaining optimal
physical tolerances and abilities, (2) maximizing cognitive and psychosocial func-
tioning, (3) developing appropriate worker behaviors, (4) reducing fear and
increasing confidence for resumption of productive work, and (5) identifying
problems that may necessitate placement in an alternative job.*%*

An individualized WH program incorporates a three-step process, which
includes an initial formal job analysis to determine specific duties, completion
of a baseline work tolerance evaluation, and establishment of the individual



Table 6.2 Individualized Work Hardening Program

worker’s specific job
requirements:
Critical job tasks
Physical job
demands
Psychosocial
demands

High-risk job

factors

*#If job analysis available:
review and validate
primary job functions

» Worker interview

* Job description with critical
job demands

* Pain assessment
* Physical assessment
» Work posture and mobility

« Strength, sensation,
coordination

« Lifting, reaching, carrying

» Pushing and pulling

* Stooping, bending, kneeling
« Sitting and standing

Step | Step Il Step IlI

Job Analysis Establishing Work Individual Work Hardening
Tolerance Baseline Plan/ Goals

Understand * Medical history 1. Increase duration of daily

participation

2. Increase physical tolerances
to the level of critical job
demands

3. Improve body mechanics
and postures

4. Develop pain management
strategies

5. Develop problem-solving
skills for self-management at
the work site

6. Facilitate appropriate
worker behaviors

*If job al

available: on-site job
task analysis

nalysis not
» Work task stimulation

Source: Work Hardening Program Standards. Washington State Department of Labor
and Industries.

WH pl
groups

an (see Table 6.2). WH standards have been established by a number of
and may vary depending on state of federal governing body.

WH Program Standards

1.
2.

Improve strength and endurance in relation to return-to-work goal
Simulation of critical work demands, tasks, and environment to which
the worker will return

. Education: body mechanics, pacing, safety, and injury prevention, pro-

moting worker responsibility and self-management

. Assess for need for job modifications, that is, equipment changes or addi-

tions, ergonomic modification; availability for on-site job modification
assessments

. Individualized written plan that includes observable and measurable

goals

. Safe work or therapy environment that is appropriate for reaching

vocational goals

. Quality assurance system, outcomes based on program and worker

goals

. Documentation or reporting system that includes initial plan, regularly

scheduled team conference notes with monitoring of progress, record
of attendance, and compliance
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9. Evaluation and modification of work behaviors, that is, timeliness, atten-

dance, interpersonal relationship

10. Criteria for admission include physical recovery sufficient to allow for
progressive reactivation and participation for a minimum of 4 hours a
day for 3-5 days a week along with a defined work goal

11. Criteria for discharge clearly stated, that is, patient met goal stated in
plan, patient did not participate according to program plan, goals not
feasible to attain

(Source: Work Hardening Program Standards. Washington State Department
of Labor and Industries)

Occupational therapy manages most work conditioning and work hardening
treatments as part of the pain rehabilitation program. Assessment of the injured
worker requires a more comprehensive one above the standard OT evalua-
tions. Patients are placed in programs a set number of days, usually 4-5 days per
week over a 4- to 8-week period. Both programs are highly based on objective
measures obtained during the program evaluation, which includes tolerances
and capacities for lifting, pulling, standing, sitting, reaching, climbing, kneeling,
and/or crawling. The treatment program is based on the individual patient’s
own job demands and work level (sedentary, light, medium, heavy), and it is
aimed at developing improved conditioning and tolerances for activities. (See
Table 6.6.) Although formal psychological counseling is not a core discipline,
these programs are based on helping patients work through and unlearn fear
avoidance beliefs and abnormal or compensated movement patterns, and de-
crease pain-related fear and pain-related anxiety.

Functional Capacity Assessment

Functional capacity assessment (FCA) provides a means of measuring function
by obtaining objective and subjective data with performance-based testing.
Traditionally, health care providers can review an individual’s medical history,
medical records including diagnostic testing, and/or perform a physical exam to
determine the level of physical impairment. These indirect measures may inac-
curately quantify physical disability. More formal testing that includes across-
the-spectrum FCA may help improve and more directly quantify a patient’s
level of function and increase chances of successful return-to-work outcomes.
Testing can involve examining specific “functional units” or isolated parts of the
body (i.e., lumbar spine, elbow, shoulder) or the ability of the functional unit
to work with other parts of the body, examining a specific activity, commonly
including lifting capacity. Lifting capacity includes the combination of move-
ments to perform tasks. For example, a simple lifting task may include trans-
ferring forces from the hands through the elbow and more proximal shoulder,
turning, flexing, and extending the lumbar spine and hips, such as transferring a
container from the floor to a countertop.



Functional Capacity Testing

Functional capacity evaluation (FCE) is a process whereby the individual’s ability
to perform a specific task or perform a specific physical demand (i.e. sedentary,
light, medium, and heavy) is assessed. And FCE helps to link patient-specific
physical impairments to work capacity. Matheson describes an FCE as “a sys-
tematic method of measuring an individual’s ability to perform meaningful tasks
in a safe and dependable basis.”*” The purpose of an FCE includes improving the
likelihood that the worker will be safe at a job, improve performance, by assess-
ing and identifying functional problems that may be amenable to physical or
occupational therapy or instruction, and to determine more objective evidence
of a disability. Legal or bureaucratic entities may use this information and data
to determine more quantifiable levels of impairment or apportionment for an
injury or job-related condition, and/or deny or award monetary benefits.*

Although the primary care physician may feel uneasy managing work-related
issues, including ordering or recommending restrictions, supporting requests,
or disagreeing to assist a patient in his or her pursuit for short- and long-term
disability, knowledge of basic principles of disability management can make this
process easier and help assist the patient when appropriate. The FCE is a valu-
able tool for the physician and other health care providers by using more ob-
jective and validated testing measures. The primary care provider can help to
determine when the patient is ready to return to work, whether restrictions
are necessary, and potentially help limit recurrence of injuries after helping the
patient receive proper therapy and instruction.®®*

Various types of FCEs can be performed by the occupational therapists
(see Table 6.3.) FCEs can focus on simulating a specific vocational goal or ac-
tivity, establishing goal setting, quantifying a disability rating, job matching, or
more specific work capacity evaluation.* The time of an FCE can vary from 2 to
3 hours to 1 full workday (8 hours) or multiple days (i.e., two 8-hour sessions)
and can be performed before initiation of formal therapy, repeated over the du-
ration of therapy at time intervals where a patient may have plateaued in treat-
ment, or at the end of the treatment to formalize strength level and plan return
to work. Tests may include consideration of preinjury patient-specific baseline
function or compare to validated norms. A critical part of the FCE includes
validity testing, identifying any problems with patient effort and patient inconsis-
tencies at tasks (i.e., testing a specific task as lifting a certain weight in multiple
ways, self-limiting behavior, pain behaviors, and verbal reports of pain). Multiple
observations, testing in specific tests, and validity testing help the therapist also

Table 6.3 Types of Functional Capacity Testing

« Establishing functional goal testing
« Disability rating

* Job and occupation matching

» Work capacity evaluation
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to determine whether the test was “valid” or “invalid.” Performance reliability
is used to determine performance credibility based on the assumption that
an individual will produce similar outcomes in a series of trials and is a key
component of determining “validity.”*" Objective measures may also include
increase in heart rate during and immediately following performance of a task.
Performance credibility can be subjectively determined by assessing for consis-
tency and inconsistency between specific tasks and tests.”

The formal finding on an FCE is usually incorporated into a more compre-
hensive statement that includes a level of return to work and recommendations
of any type of restriction or accommodation.

Subjective credibility measures may include the individual’'s perceived phys-
ical strain or effort and may be rated on perceived exertion scales allowing the
evaluator to better understand the individual’s perception of the degree of dif-
ficulty in performing specific job-related tasks. For example, in one test, scores
range from 6 to 19 (e.g., 6 [no exertion], 7 [“very, very light”], 15 [*hard”], to 19
[“very, very, hard”]) (see Table 6.4) and increase linearly with exercise intensity.
The scale correlate linearly to heart rate (0.8-0.9), ranging from 60-200 beats/
minute, which is monitored and recorded by the examining therapist.*

Another key FCE, regardless of underlying pain condition, is grip strength.
Grip strength testing measures both hand strength and more objective test for
assessing performance of maximum effort. A common test used by many clinics
and mentioned in FCE reports is the Jamar hand dynamometer, a calibrated
hydraulic hand dynamometer, which measures static grip strength at five grip
spans. Using the hand dynamometer, multiple trials at five different positions

Table 6.4 Rating of Perceived Exertion

6
7 very, very light
8
9 very light
10
1" fairly light
12
13 somewhat hard
14
15 hard
16
17 very hard
18
19 very, very hard
Source: Reprinted with permission from Borg GAV. Psychophysical bases of perceived exertion. Med
Sci Sports Exer. 1982;14:377-381.




are completed. The coefficient of variance is calculated. Some studies show
that a number of coefficients of variance above a cutoff point indicate less than
full effort. Furthermore, the score distribution will indicate maximum effort if it
represents a bell curve over a span of the five different grip positions. The low-
est grip force values occur in positions one and five and the highest at positions
two, three, or four. Those tests results that do not produce this bell-shaped
curve could cast doubt on the individual’s sincerity of full maximal effort, and
compared to normative values, noncredible performance.*

Cardiovascular endurance may also be assessed to determine whether
the patient has the aerobic capacity to meet specific job demands. Endurance
demands have been formally classified in the Dictionary of Occupational Titles
where one MED, or metabolic equivalent, corresponds to the oxygen con-
sumption of an individual at rest. Cardiovascular endurance may be more im-
portant specifically with patients who have related medical comorbidities (e.g.,
hypertension, congestive heart failure, obesity). Calculated METs ranges for
specific levels of work can be assessed during formal testing (see Table 6.5.).

Functional Capacity Testing Utility

An important and controversial area of FCE results lies in its ability to demon-
strate validity, reliability, and accuracy.®*# Results of a functional capacity test
can be used in conjunction with a more detailed understanding of the individ-
ual’s job description, symptoms, and tolerability for specific activity as a means
of more accurately establishing return to work restrictions and formal levels
of work.

Primary care providers can more informally assess whether a patient is able
to return to a specific level of work or job based on an informal interview and
the clinician’s own understanding of the relationship between physical factors,
tissue pathology, and work requirement during normal work duties. Besides a
specific job description, most work positions can be classified as sedentary, light,
medium, heavy, or very heavy duty strength level based on U.S. Department of
Labor Guidelines (see Table 6.6).

What Does an “Invalid” Test Mean?

FCE testing most importantly gives an objective overall rating of “valid” or “in-
valid.” An “invalid” test result may be related to the patient demonstrating less

Table 6.5 Endurance Demands for Specific Work Demands

Sedentary 1.5-2.1 METs
Light 2.2-3.5 METs
Medium 3.6-6.3 METs
Heavy 6.4-7.5 METs
Very Heavy Over 7.5 METs
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Table 6.6 Classification of Work Based on Physical Demands

Physical Demand  Occasionally Frequently Constantly
Sedentary duty Lift or carry upto 10 b Negligible Negligible
Sit 6-8 hr — —
Stand or walk 0-2 hr = —
Light duty Liftor carryupto20lb Upto 10 lb Negligible
Stand 4-8 hr — —
Walk 0—4 hr — —
Medium duty Lift or carry upto 50 b Up to 20 b Up to 10 b
Stand or walk 8 hr = —
Heavy duty Lift or carry up to 100 b Up to 50 lb Up to 20 b
Stand or walk 8 hr = —
Very heavy duty Lift or carry over 100 b Over 50 lb Over 20 Ib
Source: U.S. Department of Labor. Dictionary of Occupational Titles. Washington, DC: U.S.
Government Printing Office; 1986.

than full or maximum effort in performance. Although not always consistent
with malingering, a number of other causes (i.e., physical ability, disability, and
pain intensity) have been identified and should be considered when interpret-
ing and making clinical decisions when a test is found to be invalid.*®4%>

The result of an FCE can have far-reaching consequences for injured work-
ers, including compensation termination, job loss, or reduction in medical-legal
settlement in patients believed to be exhibiting submaximal effort. To establish
an objective functional capacity rating, the injured worker must perform at his
or her maximal ability or effort. A number of tests have been used as a means
of recording and validating effort. Other methods used to assess sincerity of
effort include expected temporal relationship between heart rate changes with
associated increased activity and pain reports, presence of Waddell nonorganic
signs (i.e., pain in spine with axial loading, overreaction with light palpation in
the skin, change in physical findings with distraction with repeat testing), over-
reaction and high pain behavior during testing, and grip strength measurement
inconsistencies as discussed earlier.”' (See Table 6.7.)

Summary

Primary care providers hold an important role in treating patients with acute
and chronic neck and low back pain. More important, they are in a unique and
important position to help identify barriers to improving outcomes, decreasing
the risk for the patient developing chronic pain. The primary care provider can
help patients in a number of ways such as pain-related impairments, disability,
function, and quality of life. Acute pain conditions may require a more stan-
dard biomedical model. More chronic and disabling conditions require a more



Table 6.7 Causes of Invalid Functional Capacity Evaluation Tests/
Less Than Full Effort

. Malingering syndrome

. Factitious disorder

. Learned illness behavior

. Conversion disorder, pain disorder, or other somatoform disorders
. Depressive disorders

. Test anxiety

. Fear of symptom exacerbation or injury

. Fatigue

. Medication and psychoactive substance effects

O 00 N o8 AW N

-
o

. Lowered self-efficacy expectations
11. Need to gain recognition of symptoms

Source: American Institutes for Research. Synthesis of Research and Development of Prototypes for a
New Disability Determination Methodology: Measurement Concepts and Issues Relevant to the Social
Security Administration’s Disability Determination Process. Washington, DC: American Institutes for
Research; 1999.

comprehensive, pragmatic, biopsychosocial model as a means of identifying
and treating tissue-related impairment, psychological factors, and social issues
related to an individuals pain (i.e., family and work dysfunction). Various global
and disease-specific tools are available, including the SF-12, Neck Disability
Index, Oswestry Disability Questionnaire, and Roland-Morris Questionnaire.

The primary care provider, serving as a gatekeeper to patient care, may have
to make important decisions regarding assisting or counseling patients with
chronic pain or other chronic medical conditions that may be pursuing perma-
nent disability via private insurance, state, or federal programs. Besides a thor-
ough history, physical exam, and clinical workup, the clinician needs to become
familiar with the basic intricacies of the disability system, including SSI and SSDI.
Many times, referral to a specialist, including surgical specialists or pain man-
agement clinicians, may help to better coordinate and treat these complicated
clinical and administrative issues.

Pain and disability rehabilitation may include standard individual nonpharma-
cologic, interventional, and behaviorally based treatment or more structured
work conditioning, work hardening, or interdisciplinary functional restoration
treatment programs. Disability evaluation includes more indirect methods, pri-
marily including reviewing records, interviewing the patient, and physical exam-
ination as compared to more formal functional capacity assessments (FCAs)
and structured functional capacity evaluation (FCE). The primary care provider
is encouraged to include the help of referring specialists such as pain manage-
ment, occupational medicine, physical medicine and rehabilitation specialists,
orthopedic surgery, and allied health professionals (i.e., physical and occupa-
tional therapists, and speech pathology) in more difficult cases where disability
determination and work restriction issues arise.
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Chapter 7

Complementary Pain
Relief Methods for Back
and Neck Pain

Yvonne D’Arcy

Many patients self-treat their back and neck pain with over-the-counter prepa-
rations such as gels and balms that can be rubbed on, an over-the-counter anal-
gesic, or techniques such as acupuncture to reduce pain. Patients recognize that
medical treatments and prescription medications are available, but they have a
comfort level with trying to relieve pain with other types of approaches.

Types of Complementary and Alternative Medicine

Complementary and alternative medicine (CAM) is an attractive approach to
pain relief for most patients. It requires no doctor’s visit or prescription. CAM
is defined as “a group of diverse medical and healthcare systems, practices, and
products not presently considered to be a part of conventional medicine.”
Many Americans use CAM methods to self-treat their pain with over-the-coun-
ter medications or techniques such as analgesic balms, hot and cold packs, or
massage. Many of the therapies are minimally invasive such as acupuncture, or
noninvasive such as heat, massage, or relaxation.
There are three terms that apply to complementary pain relief techniques.

Complementary: Techniques or additional therapies that are used in conjunction
with recognized mainstream medical practices, for example, when massage
is used concurrently with medication and or physical therapy for low back
pain.

Alternative: This term means foregoing recognized medical therapy and using
other treatments for a condition, for example, when acupuncture is used in
place of medication and physical therapy for neck pain.

Integrative: A term coined by CAM practitioners to indicate the combined use
of pharmacotherapy and nonpharmacologic methods for medical treatment.
This term was popularized by Dr. Andrew Weil.?

As with any type of treatment, it is best to use those that have the best research
support with proven outcomes. The National Institutes of Health (NIH) is
studying alternative treatments and has a group called the National Center for
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Complementary and Alternative Medicine (NCCAM) (www.nccam.nih.gov).

This Web site will provide information on a large number of complementary

techniques to include acupuncture, massage, vitamins, and supplements.
The four main types of CAM as defined by the NCCAM are as follows:

e Body-based therapies such as heat, massage, cold and acupuncture

e Cognitive-behavioral approaches or mind-body work, such as relaxation, bio-
feedback, and imagery

e Energy medicine, including Reiki and therapeutic touch (TT)

o Nutritional approaches that incorporate the use of herbs and vitamin
supplements

Almost every American household has heating pads, cold wraps, analgesic
balms, and other basic forms of pain relievers. In a 1997 survey, Americans
reported that they made 629 million visits to CAM practitioners.® In Europe
and Australia, about 20% to 70% of all patients use CAM therapies." Many pri-
mary care practitioners do not ask about whether the patient is using CAM
therapies, and only 40% of patients volunteer information on their use of CAM
therapies without being asked." In a 2002 survey the NCCAM determined that
the most common conditions that patients used CAM to help relieve pain were
as follows:

e Back pain
o Neck pain
e Joint pain
o Arthritis
o Headache!

Body-Based Therapies

Heat and Cold
Patients have easy access to heating pads and cold packs, and they are commonly
used to relieve back and neck pain before any other type of treatment is tried.
Most patients prefer heat and find it more comforting than applications of cold.
A Cochrane report with low back patients indicates these therapies have lim-
ited support.®> However, additional information demonstrates that using a heat
wrap can increase functionality in this patient population.® Heat applications can
reduce pain, relieve muscle spasms, increase circulation to the affected area,
and decrease stiffness.®

Ice baths, cold packs, or ice massage is helpful for decreasing the pain of
sprains and strains, low back pain, and muscle spasms.® RICE therapy (rest, ice,
compression, and elevation), a commonly used variation of cold therapy, is used
for treating minor injuries.” The cold applications work by:
e Decreasing nerve conduction
o Cutaneous counter irritation
e Vasoconstriction


www.nccam.nih.gov

o Muscle relaxation
e Reduction of local and systemic metabolic activity®

Both techniques should be used for short periods of time, and patients who
have cutaneous desensitization should monitor the areas of application for skin
damage.

Acupuncture

There are several types of acupuncture depending on what area of the world
the practice is coming from. In most acupuncture practices, thin needles are
inserted through the skin into acupuncture points.®®® Once the needles are in
place, they are manipulated by hand or electrically stimulated to release neu-
rotransmitters that increase pain relief.?

Acupuncture has been used for centuries on many different types of patients
with a wide variety of physical complaints. Patients with cancer, fibromyalgia,
osteoarthritis, labor pain, and dental pain are all patient populations where acu-
puncture has been found to be beneficial.*' In a study with 570 patients with
osteoarthritis receiving acupuncture, the patients in the study had improve-
ments in function and decreased pain levels."

For patients with neck pain, there is moderate evidence that acupuncture
is more effective than sham controls.” There is also limited evidence that acu-
puncture is more effective for pain relief than massage."

Massage

The NIH NCCAM defines massage as pressing, rubbing, and otherwise manip-
ulating muscles and soft tissue in the body.® The effect of massage is thought
to be the relaxation and lengthening of muscles, which allows oxygen and in-
creased blood flow into the affected area.® For neck pain, massage has limited
evidence for support.”

Chiropractic

A review of chiropractic interventions using spinal manipulation for low back
pain found that spinal manipulative therapy was not superior to other types of
therapy but was superior to placebo." For neck and back pain, a meta-analysis
reported that for acute lower back pain evidence exists for increased pain re-
lief for short-term therapy over diathermy and mobilization. For chronic lower
back pain the effect was considered to be similar to the use of a nonsteroidal
medication and it compared favorably with physical therapy. Long-term, chiro-
practic treatment provides similar if not improved outcomes when compared
to placebo, other medical treatments, back school, physical therapy, or soft
tissue treatment.’

For acute neck pain there is insufficient evidence in the literature to make a
recommendation for use or to determine a comparison to other types of thera-
py.” For long-term therapy there is limited evidence for support, but there
is sufficient evidence to indicate that manipulation is superior to treatment
by family physicians and physical therapy." For pain relief, spinal manipulation
therapy provides at most similar pain relief as high technology rehabilitative
exercise.”
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Other Types of Body-Based Therapies

Other forms of body-based therapies are not well supported by research.
These therapies include:

o Magnets

o Copper bracelets

Physical therapy for reconditioning and improving balance can help maintain
the mobility and functionality of older patients.' A regular physical therapy
program has been found to reduce pain and improve mood." If the program is
individualized to the patient’s ability, the patient should be able to perform at a
level where improvements are possible.

Cognitive-Behavioral Therapy

Relaxation

There are several different types of relaxation techniques that can be used to
help control pain.

e Regulating breathing can lead to decreased respiratory efforts.

o Relaxation tapes

o Relaxation exercises

Relaxation techniques are helpful for pain relief."” These techniques result in
the reduction of physical tension, muscle relaxation, and the promotion of
emotional well-being.® Relaxation has been found to be helpful for patients
who have chronic pain, cancer pain, or surgical pain.” An improved sense of
well-being and higher scores on quality of life scales can be attributed to the
use of relaxation.’”

Imagery
Imagery is a form of relaxation using a mental image. Images can be created by
the patient or provided by tapes if patient has difficulty developing the mental
images. Some older patients are not receptive to this technique. They find it
difficult to relax, provide an image, and work with the mental image to create
the scenario.
The Arthritis Self Management Program (ASMP) uses some mind-body tech-
niques.'® These include the following:
e Education
e Cognitive restructuring
o Physical activity to reduce pain
e Problem solving
o Relaxation
e Development of communication skills to help interact with health care
professionals

The benefits of this program have demonstrated reduced pain that lasted over a
4-year time period and a cost savings of 4 to 5 times the cost of the program.!



Other types of relaxation therapies that are recognized as effective are bio-
feedback, hypnosis, and meditation. Coping with chronic pain can be enhanced
by the use of meditation."" Patient preference can be accommodated since all of
the techniques have research support for their use.

Energy Therapy

Energy healing is derived from the concept of Qigong, an external and

internal energy that has been a part of Oriental cultures for many centuries.

Newer energy therapies include Reiki, therapeutic touch (TT), and heal-

ing touch.” Although there are differences in the practices, there are some

similarities:

e The human body has an energy field that is generated from within the body
to the outer world.

e There is a universal energy that flows through all living things and it is avail-
able to them.

o Self-healing is promoted through the free-flowing energy field.

e Disease and illness may be felt in the energy field and can be felt and changed
by the healing intent of the practitioner.*

These energy therapies can be helpful to relax the patient and provide pain r
elief. Two of the most commonly practiced are therapeutic touch and Reiki.

Reiki

The techniques used by Reiki practitioners were developed and taught by the
Buddhist monk Mikao Usui from Japan beginning in 1914.* Energy practitioners
use the natural energy of the universe to release blockage in specific areas of the
body (chakras or energy points). In this technique, a Reiki practitioner transmits
energy either long distance or by directly placing hands on the patients.® The
flow of energy opens the blocked chakras. Studies to determine the benefit of
Reiki have focused on patients with cancer. In a study with 24 cancer patients
using Reiki or rest periods, the Reiki patients had a significant decrease in pain.*
The overall benefit to the patient is the sense of relaxation the patient experi-
ences after the Reiki session.

Therapeutic Touch
The premise of TT is that the practitioner’s healing force transfers or channels
energy, positively affecting the recovery of the patient.® As the TT practitioner
allows his or her hands to move over the patient, blocked energy is identified
and healing forces are directed to the area to promote healing and pain relief.
There are some studies that indicate greater pain relief with the use of TT in
patients with chronic pain and fibromyalgia when compared to patient groups
not receiving the energy treatment option.* However, since a randomized pla-
cebo-controlled study is not possible with TT, it is difficult to measure the true
effect of the practice.
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Nutritional Approaches

Herbal Supplements

Herbal remedies are some of the most common forms of complementary ther-
apeutics." Between the years of 1990 and 1997 herbal remedy use increased
by 380%." The annual expenditure on herbal remedies in the United States
exceeds 1.5 billion dollars annually.™

Dietary and herbal supplements are categorized under the DSHEA Act of

1994, which requires quality, safety, and efficacy standards. Some of the most

common herbal remedies used today include the following:

o Cayenne (Capsicum). Cayenne can be made in plasters and placed over the
painful areas. Capsaicin is the active ingredient of cayenne and is compounded
into a cream that is sold over the counter as Zostrix, in two strengths, 0.025%
and 0.075%." To use capsaicin effectively requires 3 to 4 applications per day
over at least 2 weeks to see any improvement. To avoid any contamination of
other areas, wearing gloves is advised when applying the capsaicin cream.

e Devil’s claw (Harpagophytum procumbens). Can reduce pain and increase
mobility in patients with osteoarthritis."

Willow bark (Salix alba). Short-term improvements have been seen with this
herb, but consistent results have not be obtained."

Nutritional Supplements
Glucosamine and Chondroitin studies have shown that a combination of the
two substances can have a positive effect in pain related to osteoarthritis and a
slowing of disease progression over time."" It will not reverse joint damage, but
it will slow the progression of joint erosion.

Omega-3 fatty acids affect prostaglandin metabolism, which is turn affects
the inflammatory process. Fish oil has anti-inflammatory effects in patients with
rheumatoid arthritis while flaxseed oil has not had similar effect."

Summary

Complementary methods for pain relief should always be used in combination
with medications for pain relief. The synergistic effect of the two types of pain
relief therapies can provide more pain relief than either used alone. Most of the
complementary methods are benign and noninvasive and can have a positive
effect. With the variety of interventions every patient should be able to find a
helpful therapy to complement his or her conventional therapy.
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Chapter 8

Medications for Neck and
Low Back Pain

Bill McCarberg

Most patients self-treat prior to seeking medical attention. Over-the-counter
analgesics, including acetaminophen, aspirin, ibuprofen, and naproxen, are pop-
ular medications. Patients also use topical ice, heat, gels, creams, and braces
to relieve the pain. Chiropractic treatment and acupuncture as well as herbal
therapy are very common.

When a patient first presents to the provider’s office, treatment has great
variability. One survey of primary care physicians indicated that nonsteroidal
anti-inflammatories (NSAIDs) were the most common treatment (34.7%)
followed by NSAIDs plus a muscle relaxant (24.2%)." Results from another
survey indicated that 72.4% of physicians prescribed acetaminophen, 97.7%
prescribed NSAIDs, and 90.8% prescribed muscle relaxants for acute back
pain.2 This same survey found 44.8% prescribed oral steroids and 23.0% pre-
scribed antidepressants for this condition. Much treatment for back and neck
pain is not consistent with treatment guidelines. Of 720 physicians surveyed,
25% provided guideline-concordant treatment for back pain with or without
radicular symptoms.® This variability in care may be related to the common
belief among primary care physicians that they are well trained to manage back
and neck pain.*

Only limited evidence supports the use of most medications, however.
Medications can afford significant pain relief and improved function but can also
be costly and have side effects. Balancing the risks and benefits requires careful
consideration in patients, especially when combining drugs often taken for long
periods of time and with a possibility of addiction.

A recent review by the American College of Physicians and the American
Pain Society examined evidence-based guidelines for the evaluation and treat-
ment of acute and chronic back pain.® This extensive treatise provides valuable
information useful for the practicing clinician. Similar guidelines do not exist for
neck pain. Figure 8.1 includes the management algorithm with nonpharmaco-
logic and pharmacologic treatment recommendations. Table 8.1 is a summary
of the pharmacologic treatment, shown here for easy reference. Each medica-
tion is also reviewed separately emphasizing common concerns about a specific
drug or drug class.

-
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Figure 8.1 Management of low back pain (LBP). Source: Reprinted with permission
from Chou R, Qaseem A, Snow K, et al. Diagnosis and treatment of low back pain:
a joint Clinical Practice Guideline from the American College of Physicians and the
American Pain Society. Ann Intern Med. 2007;147:478-491.




Table 8.1 Pharmacologic Treatment

Drug Class Generic Brand Side Effects Special
Notes
Acetaminophen  Tylenol Hepatic toxicity 4 grams a day;
generally safe
Nonsteroidal Ibuprofen, Motrin, Gastric, renal, ~ Morbidity
anti- naproxen, Naprosyn, cardiovascular  and mortality
inflammatory celecoxib Celebrex higher than
any other
medication
class
Tricyclic Amitriptyline, Elavil, Dry mouth, Care in over
antidepressants ~ desipramine Norpramin  orthostatic 65 years old
hypotension,
prolonged QT
interval
Anticonvulsants ~ Gabapentin, Neurontin,  Dizziness, No drug—drug
pregabalin Lyrica sleepiness, interactions
cognitive
impairment
Skeletal muscle  Cyclobenzaprine, Flexeril, Sedation Variable
relaxants metaxalone, Skelaxin, mechanisms of
Diazepam Valium action and side
effects
Opioids Hydrocodone, Vicodin, Constipation, Public health
oxycodone, Percocet, sedation, concerns; may
tramadol, Ultram, addiction make pain
Tapentadol Nucynta worse with
chronic use
(hyperalgesia)
Systemic Prednisone, Solumedrol  Insomnia, Very popular
corticosteroids  Methylpredni- osteoporosis in clinical
solone practice; poor
trial data
Acetaminophen
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Acetaminophen produces analgesia similar to aspirin, but it has no platelet
effects and does not damage the gastric mucosa. Acetaminophen has very little
anti-inflammatory activity, although it is a weak inhibitor of prostaglandin syn-
thesis in vitro. The pharmacologic basis for analgesia may result from its unique
ability to inhibit prostaglandin H, synthase.®

A Cochrane review of acetaminophen in acute low back pain found no dif-
ference between acetaminophen (3 g/d) and no treatment.” Another review
examining acute and chronic back pain found no clear differences in pain relief
between acetaminophen (up to 4 g/d) and NSAIDs.? For chronic back pain,
acetaminophen was inferior to diflunisal after 4 weeks.?
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Despite efficacy of acetaminophen in neck and back pain, its benefit is
less than the nonsteroidal anti-inflammatories.’®"" It is a reasonable first-line
option for patients and can be dosed up to 4 grams a day in divided doses.
Acetaminophen is often used by patients prior to seeking professional help and
is perceived as weak and ineffective. Due to cost, availability, and safety, acet-
aminophen should be emphasized, especially at the full dose.

Although current recommendations emphasize 4000 mg/day, acute over-
doses can cause potentially fatal hepatic necrosis. Unintentional overdoses
occur because hidden acetaminophen is a frequent ingredient in many non-
prescription and prescription analgesic formulations. The Food and Drug
Administration (FDA) is currently reviewing the maximum dose recommenda-
tions due to this potential for liver toxicity. The American Geriatric Society re-
cently reviewed acetaminophen doses in older persons and endorses the 4000
mg/day maximum.'? Even in healthy adults, transient transaminase elevation is
noted, the significance of which is unknown. Patients with chronic alcoholism
and liver disease can develop severe hepatotoxicity, even at usual therapeutic
doses.” The FDA now requires alcohol warnings for acetaminophen as well as
all other nonprescription analgesics.™

Despite having no direct gastric mucosal effect, acetaminophen has been
associated with ulcers and ulcer complications, although at a reduced risk
when compared to NSAIDs. Acetaminophen is rarely associated with renal
toxicity.

Nonsteroidal Anti-inflammatories

Inflammatory processes are likely occurring in acute and chronic neck and
back pain. Nonsteroidal anti-inflammatories (NSAIDs) are frequently used for
these pain conditions.® Cost also favors this drug class. A review from 24 trials
found no significant differences in efficacy among drugs in the class of non-
selective NSAIDs or cox-2-selective inhibitors for relief of back pain.” The
known interpatient variability makes trials of different NSAIDs worthwhile.
Despite perceived safety, well-known gastrointestinal and renovascular side
effects make their use problematic. More recent cardiovascular events with
the cox-2-selective agents highlight the dilemma of long-term use of this entire
class. NSAIDs should be limited to the lowest effective dose for the shortest
period of time.

A high-quality review by van Tulder'® found NSAIDs superior to placebo in
patient global improvement scores after 1 week of therapy. Subjects also re-
quired less breakthrough medication. For chronic low back pain, ibuprofen was
also superior to placebo in one higher quality trial.'”” Another Cochrane review
found no evidence of efficacy between NSAIDs and opioid analgesics or muscle
relaxants, although trials were limited by small sample sizes.'® Use of NSAIDs
also was no more effective than nonpharmacologic interventions (spinal manip-
ulation, physical therapy, bed rest).



Antidepressants

Tricyclic antidepressants (TCAs) have consistently been found to be more effec-
tive than placebo for pain relief with a small to moderate effect on pain.'*%
Effects on functional outcomes were inconsistently reported and did not indi-
cate clear benefits. Paroxetine and trazodone (no norepinephrine uptake effect)
were no more effective than placebo. Amitriptyline is most studied and also has
the most anticholinergic side effects. Caution should be observed in the elderly
patient, and amitriptyline should not be used at all in patient over 65 years of
age. Doses of 20-80 mg will likely be effective and full antidepressant strength
is not required. Despite lack of evidence for the entire class of tricyclic antide-
pressants, interpatient variability recommends a treatment trial with a TCA hav-
ing less anticholinergic side effects. Drowsiness (7%), dry mouth (9%), dizziness
(7%), and constipation (4%) were the most common adverse events. Trials of
TCA in back and neck pain were not designed to assess risks for serious adverse
events, such as overdose, increased suicidality, or arrhythmias.?'

Serotonin reuptake inhibitors show no efficacy in neck or back pain.
Serotonin/norepinephrine reuptake inhibitors have been studied with dulox-
etine recently receiving FDA approval for chronic musculoskeletal pain,
including discomfort from osteoarthritis and chronic lower back pain. Drugs
in the SNRI class have indications for the treatment of depression, anxiety,
diabetic neuropathy, fibromyalgia and chronic musculoskeletal pain. This class
of drug will likely be effective with fewer side effects and better tolerability.
Anxiety and depression are common in chronic medical illness, and the use of
antidepressants for these conditions should always be contemplated.

Anticonvulsants

Multiple anticonvulsants show randomized trial benefit in a variety of neuropathic
pain syndromes. Neck and back pain likely have neuropathic elements especially
when the pain is chronic. Anticonvulsants are commonly used in chronic neck
and back pain. Small improvements in pain compared with placebo were found
in low back pain with radiculopathy using gabapentin or topiramate.”** Since
pregabalin has a similar mechanism of action to gabapentin, it likely would have
a similar benefit as well. Other anticonvulsants either have not been studied or
had negative trials in neck and back pain. Drowsiness (6%), loss of energy (6%),
and dizziness (6%) were reported with gabapentin treatment.*

Skeletal Muscle Relaxants

Many of the studies leading to FDA approval of these drugs used small patient
trials and for short periods of time.? For short-term pain in acute low back
pain, a Cochrane review found skeletal muscle relaxants moderately supe-
rior to placebo relief.?” The data are mixed on benzodiazepines.?®? All muscle
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relaxants act centrally with different mechanisms of action. There was insuf-
ficient evidence to conclude that any specific muscle relaxant is superior to
others for benefits or harms.*® Benzodiazepines will treat comorbid anxiety.
Skeletal muscle relaxants were associated with central nervous system adverse
events compared with placebo including sedation and fatigue, although seri-
ous complications were rare. Cyclobenzaprines carry the adverse events and
warnings of the tricyclic antidepressant class of drugs. Carisoprodol (Soma) is
converted by the liver into meprobamate, which has considerable dependency
concerns.

Opioids

Substantial data and controversy are related to the use of opioids for noncancer
pain. Analgesic efficacy is undisputed and has no rival among drug treatments.
When cancer pain is evaluated, opioids are the gold standard. The cause of
acute and chronic back and neck pain likely has inflammatory and neuropathic
components. Two systematic reviews of placebo-controlled trials of opioids for
osteoarthritis and neuropathic pain found opioids to be moderately effective.’! In
another review opioids were also superior for functional outcomes.*? Estimates
of benefit were similar for neuropathic and nonneuropathic pain. Despite a push
for the use of long-acting opioids in chronic pain, there was no evidence from
several trials that sustained-release opioid formulations are superior.®3**

Side effects are common, especially constipation and sedation.® Trials of
opioids in low back and neck pain were not designed to assess risk for abuse
or addiction and generally excluded higher risk patients. In addition, most stud-
ies were of short duration.*® Caution must be demonstrated when prescribing
opioids, due to its risk of addiction and danger to public safety as a preferred
drug of abuse. Failure to establish improvements in pain or function should lead
to a withdrawal of the opioid.

Tramadol is considered an opioid yet has weak activity on the p—receptor.
It likely is analgesic through a combination of p—receptor activity and reuptake
inhibition of norepinephrine and serotonin. Tramadol was more effective than
placebo for chronic low back pain and functional improvement after 4 weeks
of treatment.*” No trials have compared tramadol with opioids or NSAIDs as
single therapy. Withdrawal rates in clinical trials associated with adverse events
were similar to placebo or the combination of acetaminophen plus codeine.®
Nausea and dizziness result when dosages are too high, leading to intolerance.

Systemic Corticosteroids

Good-quality but small studies exist that evaluate systemic corticosteroids for
acute and chronic low back pain with radicular symptoms. These studies failed
to show any benefit over placebo of this treatment whether given by injec-
tion or a short oral taper. %4 Despite this lack of benefit and known side
effects of treatment, oral steroid tapers are a common practice, especially with
radiculopathy.



Polypharmacy

Polypharmacy has few studies sufficient to make broad recommendations.
A Cochrane review comparing tizanidine with acetaminophen or a NSAID
found the combination superior to either analgesic alone.” Clinical practice
dictates that when one medication provides partial improvement in symptoms
and quality of life, adding another drug with a different mechanism of action is
appropriate. High-quality evidence exists using this philosophy in the treatment
of hypertension and diabetes. For the physician determined to help patients
suffering with neck and back pain, combining drugs may be a reasonable and
rational approach despite lack of randomized trials. Combining acetaminophen,
NSAIDs, skeletal muscle relaxants, and opioids may be appropriate in selected
patients. When medications are combined, especially in patients already on
other treatments for chronic diseases, the risk of side effects, drug—drug, and
disease—drug interactions become much more likely.

Emerging Therapies

In the constantly evolving management of back and neck pain, new treatment
strategies occasionally appear that may merit consideration based on mecha-
nism of action.

Topical Nonsteroidal Anti-inflammatories

Two topical formulations of an NSAID, diclofenac, were approved by the Food
and Drug Administration in 2007. Volatren Topical is a 1% gel indicated for
relief of pain from osteoarthritis of joints that are amenable to topical treat-
ment, such as the knees and the joints of the hands.* Flector is a 1% diclofenac
preparation placed in a patch and is indicated for the topical treatment of acute
pain due to minor strains, sprains, and contusions.” As stated earlier, the eti-
ology of back and neck pain is often unknown yet likely has inflammatory and
neuropathic components. Topical treatment has fewer side effects than orally
administered NSAIDs, although no randomized trials have been done.

Duloxetine

As mentioned earlier, a newer serotonin norepinephrine reuptake inhibitor,
duloxetine, recently received approval for chronic musculoskeletal pain, in-
cluding discomfort from osteoarthritis and chronic lower back pain. This drug
is already approved for depression, generalized anxiety disorder, diabetic pe-
ripheral neuropathy, fibromyalgia and stress urinary incontinence (Europe).
Depression and anxiety are common comorbidities with chronic pain. SNRIs
have favorable side effects compared to tricyclic antidepressants and should be
considered in chronic back and neck pain treatment.

Nucynta

Tapentadol (Nucynta) is a new chemical compound that shows activity at the
p—receptor and inhibits the reuptake of norepinephrine. Two large randomized
trials of acute pain (bunionectomy) showed pain relief similar to oxycodone.*#
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In another large study investigating osteoarthritis pain of the knee or hip also
found comparable efficacy to oxycodone.* Given the dual mechanism of action,
tapentadol appears similar to tramadol. Tapentadol is a much stronger opioid
(schedule 1) than tramadol (unscheduled) and has no serotonin activity, poten-
tially lessening side effects. Tapentadol also does not utilize the cytochrome
P450 systems, which means far fewer drug—drug interactions. One of the ben-
efits of tapentadol appears to be fewer side effects, especially nausea and vomit-
ing, compared to traditional opioid therapy. Tapentadol has not been studied in
low back and neck pain, but opioids have shown moderate effects in these con-
ditions. In August of 2011, the U.S. FDA approved an extended release formu-
lation of tapentadol (Nucynta ER) for the management of moderate to severe
chronic pain in adults when a continuous, around-the-clock opioid analgesic is
needed for an extended period of time.
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Chapter 9

Interventional Options for
Managing Chronic Back and
Neck Pain

Steven Stanos and Yvonne D’Arcy

When the patient with low back pain or neck pain continues to have unrelieved
pain, the health care practitioner can consider a referral to a pain clinic or pain
specialist for evaluation or an interventional treatment option. When deciding
which type of pain referral to make, the health care practitioner should care-
fully consider the type of pain that the patient has. If a patient with low back
or neck pain has a radicular component to his or her pain, a good option for
referral would be an anesthesia-based pain clinic where epidural steroid injec-
tions are performed regularly. Approximately 50% of patients referred to a pain
clinic with neck pain have facet-related pain, which can respond very well to a
facet injection. If the patient has neck pain that limits motion and is painful, a
rehabilitation or physical medicine clinic with a focus on physical therapy and
medication management might be the best option. The key to success with a
pain clinic referral is to understand the patient’s pain and refer to the correct
type of clinic for evaluation.

As pain clinics became popular with both patients and referring physicians,
the number of pain clinics grew dramatically, numbering 1200 pain facilities by
1987, and with current numbers ranging from 2650 to 3000 (American Pain and
Wellness, http://www.painandwellness.com). However, currently data indicate
that there are only 6 board-certified pain specialists for every 100,000 patients.>
This severely limits the number of patients who can be seen in these spe-
cialty clinics and accounts for the long wait patients experience when they are
referred for treatment.

When Should You Refer a Patient for Interventional/
Pain Clinic Management?

Most health care practitioners tend to attempt to manage pain in their patients
with a combination of medications, physical therapy, or other treatment options
such as heat or cold packs. For many patients this approach will work, but only
58% of patients with chronic pain are satisfied with their analgesics.® This can
lead to noncompliance or misuse of medications by the patient, resulting in
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a poor outcome. An interventional option may be needed to help relieve or
decrease pain and increase functionality in patients who have failed medication
therapy and still report high levels of pain.

In general, a pain clinic referral is indicated when the following occur:

o Multiple medications and doses have been tried, without good result.

e Over time the patient continues to have severe pain, making compliance
with the recommended plan of care difficult (e.g., physical therapy or
reconditioning).

o The health care practitioner needs confirmation that the current plan of care
is the most appropriate for the patient’s pain complaint.

o The pain the patient is having may be radicular in nature, which could respond
well to an interventional approach such as an epidural steroid injection.

No matter what type of pain or intervention is being considered, the patient
who is referred to the pain clinic will have a multidimensional pain assessment
and evaluation process that will help determine just what type of treatment will
benefit the patient

Common Interventional Pain Management Options

Most interventional pain clinics have the ability to perform a group of common
interventional pain treatment techniques.
e Injections such as epidural steroid injections, facet joint injections

Prolotherapy
Radio frequency lesioning/Intradiscal electrotherapy (IDET)

Epiduroscopy
Spinal cord stimulators

e Implanted intrathecal pumps

After evaluating the patient, assessing the pain complaint, and the condition of

the patient, the pain specialist will select an option that will provide the big-

gest benefit to the patient. As a part of the comprehensive pain assessment

and evaluation process, the patient will need to provide information on the

following:

e Medical history

o Surgical history

e Past pain experiences

e Any history of a substance abuse disorder, alcohol use, or previous illicit
drug use

Psychiatric history

o Medication use history

e Laboratory findings

Imaging results (e.g., CT scans or MRIs)
Other pertinent workup results (e.g., EMG*)



Once the information is obtained and evaluated, the pain specialist will speak to
the patient about what options are available and which options will best meet
the patient’s needs.

Spinal Injections

Some spinal injections are performed as a treatment while others are used as

a diagnostic tool. Some common indications for spinal injections include the

following:

e Age-related changes in the spine with bone spurs and facet arthopathy, nerve
impingement, or degenerative disk disease (DDD)

e Failed back syndrome where there is still nerve impingement present

o Herniated nucleus pulposus (HNP) commonly called sciatica, where a nerve
root is being compressed and radicular pain is present

o Spinal stenosis caused by a thickening of the spinal bones as they age, causing
compression on the neural elements of the low back

o Cervical facet syndrome diagnosed with a combination of symptoms, including
axial neck pain, pain with pressure on the affected facet joints, pain and limita-
tion of extension and rotation, and absence of neurological symptoms’

These types of injections are elective and are not guaranteed to be successful.
An important contraindication for injection therapy is infection or anticoagu-
lation.* Some complications of ESI include psychogenic reaction, drug-related
complications, needle-related injuries, and infectious complications.®

= Spinal nerve

Spinal Cord

Dura

Epidural space

Vertebra

Figure 9.1 Normal vertebral structures.
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Facet Injections

Facet injections are performed to relieve pain that is being generated by the
zygapophyseal joint. It is caused by a loss of height or shrinking of the disk or
vertebra, causing laxity in the facet joint. As with other types of injection, there
is a diagnostic phase where two injections can be performed at 2-week intervals
and then in the treatment phase the interval should be 4 to 6 weeks. In the case
of cervicogenic headache, procedures may take place at intervals of 6 weeks
after the treatment phase is completed.”

Cervical facet pain as defined earlier has a prevalence rate of 25% to 65%
within a population suffering from neck pain." Use of a diagnostic block with
local anesthetic only can help confirm the diagnosis of cervical facet syndrome.
The use of a cervical facet block with a local anesthetic and steroid in the
intra-articular facet space can be beneficial. In a randomized controlled study
with bupivacine alone or bupivacaine and steroid pain reduction lasted for 14
to 16 weeks in both groups.' With a very low complication rate the option of
a cervical block can provide pain relief for an extended period of time, and it
can be repeated.

Facet Injection

Cross - section of facet
joint showing injection
into the joint cavity.

Figure 9.2 Facet injections.



Epidural Steroid Injections

Since low back pain and neck pain are common pain complaints for patients,
70% to 80% and 60%, respectively, at some point in their lifetime, many patients
will be offered and receive an epidural steroid injection.? An epidural steroid
injection (ESI) can be performed at almost any level of the spine to treat either
back pain or neck pain. To perform an epidural injection, fluoroscopy is used to
locate the area of pain. A newer approach to visualizing the area for injection is
ultrasound. It can reduce the time to perform the block, number of attempts,
and reduce block onset time.” Combining the use of ultrasound and fluoros-
copy can provide a higher success rate than either technique when used alone.
Once the site for injection is located, a needle is then inserted through the
back into the epidural space of the spinal column and a solution of local anes-
thetic and steroid is injected. Localized relief is provided directly at the pain
stimulus.™ All solutions used for these injections must be preservative free.
The most commonly used local anesthetics are bupivacaine and ropivacaine,
and depomedrol is a commonly used steroid. The effect of the injection is not
immediate in most cases and it may take 5-7 days for the full effect to take
place. The suggested injection interval is 1 to 2 weeks in the diagnostic phase
and then 2 months if greater than 50% pain relief is achieved with the first series
of injections.” The maximum limit for the injections is 4 to 6 times per year. In
most cases preauthorization from insurance providers is required.
The four types of epidural injections recognized by the ASIPP’s Systematic
review include the following:
e Caudal epidural injections—strong evidence for short-term pain relief and
moderate for long-term pain relief of chronic low back pain and radicular pain
e Interlaminar epidural injections—strong short-term and limited long-term
pain relief for lumbar radiculopathy
o Selective nerve root injections—moderate pain relief has been demonstrated
for nerve root irritation
e Transforaminal epidural injections—strong evidence for short-term and lim-
ited evidence for long-term pain relief of lumbar radicular pain’

The research support for these techniques is evolving. A Cochrane review , indi-
cates no evidence for pain relief for chronic or subacute low back pain." Another
systematic review by Nelemans et al. indicates injection therapy did not prove to
be more effective than placebo. More recently the American Pain Society’s Low
Back Pain Guidelines' had similar indications for pain relief with injection therapy.
This does not mean that these techniques are not supported by outcomes, just
that there is not enough strong research to support practice recommendations.

Sacroiliac Injections

When a patient has low back pain or leg pain there should be high suspicion that
the sacroiliac joint is the pain generator. It has a large number of nerves that can
become compressed or irritated causing low back or leg pain. Approximately
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20% of back and leg pain reported to health care practitioners is caused by the
sacroiliac joint, although it can easily be confused with radiculopathy.” The
results of sacroiliac injection are found to be limited for both short- and long-
term pain relief."

Trigger/Tender Point Injections

If a patient can point to a painful area, a trigger point injection may be suggested
to relieve the pain. Myofascial pain syndrome is one pain condition where a
localized injection has shown some efficacy. To perform the procedure, local
anesthetic (Lidocaine) is injected directly into the painful area. The drawback to
the technique is the short-term pain relief that the injection provides. Once the
local anesthetic wears off, the pain begins to return.

Botulinum Toxin (Botox) Injections

Botulinum toxins are a product of the anaerobic bacteria Clostridium botulinum.
The FDA has approved several different botox neurotoxins for the purpose
of treating the pain of cervical dystonia.” Intramuscular botox was identified
as beneficial when used as an adjunct for relieving pain and muscle spasms of
low back pain but not in whiplash associated disorders or chronic neck pain.'

Additionally a Cochrane review indicates that a Botox injection when used alone

is no better than saline at decreasing pain or improving disability.” With the

mixed reviews, the use of Botox for pain relief should be carefully considered.
To use a Botox injection for cervical dystonia, the toxin is injected directly into

a muscle with muscle weakness occurring within 2 weeks. The weakness resolves

gradually as function slowly returns to normal. The effect is reported to be about

3 months. Patients have reported that the pain from an injection is higher than the

blocking effect.” The recommended treatment interval is 12 weeks."

Other conditions that are not FDA approved where Botox has been used
include the following:

o Migraine headaches. Discovered as a side effect of the use of Botox for plastic
surgery injections. In a study of plastic surgery patients who received Botox
for cosmetic purposes, 51% of 77 patients with migraine reported complete
relief of headache and 38% of 77 patients reported partial relief.’ Other
headache types that Botox has been used for include tension, cluster, and
chronic daily headaches.

e Musculoskeletal pain to include chronic temporomandibular joint dysfunction,
chronic cervicothoracic pain, chronic low back pain, and pyriformis syndrome.*

Other Therapies

There are a variety of other options that are used by interventionalists for
relieving pain if more standard therapies fail to provide adequate pain relief. These



options include radiofrequency lesionin; for specific muscle groups, prolotherapy
may be used. Since the techniques are considered to be secondary or third-tier
options, there is limited research available and support may not be strong for
these techniques as a result. This does not mean the techniques have no value,
just that the literature to provide research support has not yet been developed.

Prolotherapy or Regenerative Injection Therapy

The injection of an irritant solution such as dextrose/phenol/glycerine or pum-
ice into weakened back muscles has been found to provide pain relief when
combined with an aggressive physical therapy regimen.' There are any number
of conditions where this technique has been tried, such as the following:

e Discogenic back pain

e Chronic pain form ligament or tendons form repetitive motion disorder

o Osteoarthritis

e Cervical, thoracic, lumbar, lumbosacral, and sacroiliac instability"

Without the physical therapy program, the technique has little evidence to
support its use.

Radiofrequency Lesioning, Intradiscal
Electrothermal Therapy

These therapies use a heated probe to transect the nerve in the painful area.
This practice has provided anecdotal reports of pain relief for discogenic back
pain. In a randomized, double-blind, controlled trial of intradiscal electrother-
mal therapy (IDET) versus placebo, the study findings revealed no significant
benefit for the IDET patients over the placebo group.” However, a comparison
of IDET with spinal fusion therapies demonstrated that 50% of the patients
treated with IDET were able to avoid surgery.?'

Epiduroscopy

Epiduroscopy involves the insertion of a scope into the epidural space of the
spine to perform adhesiolysis. Attached to the scope are tools that can be used
to remove scar tissue from nerve roots that has been found to be a source of
inflammatory pain. The technique has been trialed with limited success. There
is insufficient research to indicate whether the risk-benefit ration of this tech-
nique merits its use.

Implanted Modalities

Intrathecal drug delivery systems are used to control intractable chronic pain or
malignant pain in patients." This technique is not a first-line option and requires

w
<
=
Nd
=%
(=)
=
<
<
2
N
<
@
>
Y
]
N
=
o
o
w
=
o
<
T
()




CHAPTER 9 Interventional Options

Figure 9.3 Implanted intrathecal pump. Source: Courtesy of Medtronic, Inc.

failure of multiple medications and dose titrations. In order to permanently
place an implanted pump, a trial of the technique is performed to determine
efficacy of the modality.

An implanted computerized pump automatically delivers a prescribed dose
of medication at a set rate. The medication is delivered from the pump res-
ervoir into the intrathecal space by a flexible catheter that is tunneled from
the spinal insertion point along the lateral aspect of the patient’s body and
connected to the pump. The pump is placed into a pocket in the abdominal
or other subcutaneous tissue close to the skin’s surface to make refilling the
pump easier.

Medications that are FDA approved for use in implanted intrathecal pumps
are as follows:

e Morphine
e Baclofen
e Zinconitide (Prialt)

Using other medications than those just listed can cause pump malfunction if
pump parts deteriorate. All medications used in implanted intrathecal pumps
should be preservative free. Morphine is the most common medication and
using an intrathecal medication delivery can provide morphine doses that
are 300 times as potent as oral morphine.® Before the pump is permanently
implanted, a trial will be performed using the anticipated medication, gen-



erally morphine. During the trial period, the drug selection is based on the
following:

o History of opioid tolerance

o Side effect history

e Pain afferent spinal cord level compared with catheter tip location.**

Prialt is a one of a kind medication classed as a neuronal-type (N-type) calcium
channel blocker. It is derived from the venom of the cone snail, a marine snail.
Prialt must be administered intrathecally using a continuous infusion.? It can be
used to treat both chronic and neuropathic pain.?? There are some significant
side effects, mainly neuropsychiatric. These include the following:

e Depression

o Cognitive impairment

e Depressed levels of consciousness

Hallucinations

e Elevated creatinine kinase levels.*?

Prialt use should be considered only after a trial of all other mainstream treat-
ments. Patients who receive Prialt should be evaluated prior to use for any
current psychiatric conditions that would preclude the use of the drug. They
should also be carefully reassessed after the treatment begins for any signs of
adverse events.

The use of an intrathecal medication delivery system can have any number
of problems. The patient risk—benefit ratio should be carefully weighed and all
other reasonable options should be tried before the pump implantation is tried.
If during the trial the patient does not have a 50% reduction in pain levels, pump
placement should be reevaluated. There is strong evidence for use of implanted
pumps for short-term improvement of malignant or neuropathic pain. There is
modest evidence for long-term use.™

Table 9.1 Selecting a Candidate for Intrathecal Medication

Delivery

* Ineffective oral analgesia with multiple oral or transcutaneous trials including dose
titration

* Intolerable side effects despite opioid rotation
« Functional analgesia during temporary trial infusion
* Psychological stability and reasonable goals

* Access to care: the patient will return to the pain clinic for pump refills and dose
adjustments

» Patient acceptance

« For baclofen: intractable spasticity unrelieved by oral antispasmodics with improved
spasticity with baclofen test dosing

Source: Reprinted with permission from Wallace M, Staats P. Pain Medicine and Management.
New York, NY: McGraw-Hill; 2005:342.
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Spinal Cord Stimulation

Spinal cord stimulation (SCS) is considered to make use of the gate control
theory of pain generation and inhibition. As the pain stimulus continues to pres-
ent itself to the neuron, the gate opens to transmit the pain stimulus. Spinal
cord stimulation acts to selectively depolarize large fiber afferents in the dorsal
columns of the spinal cord closing the gate without causing motor effect.’ It is
also considered that the sympathetic nervous system is activated by the pulse
generation of the stimulator and that additional neuronal pathways may be
activated and provide additional pain relief.® Indications for use for SCS include
failed back syndrome, complex regional pain syndrome, angina, pelvis pain, and
peripheral vascular disease.™

An implanted pulse generator, similar in size to a cardiac pacemaker, deliv-
ers electrical pulses to a lead located in the targeted spinal cord area, the area
that is painful.?* The generator is attached to a lead or leads that are implanted
into the epidural space at the site of pain generation either percutaneously or
through a laminectomy. When the system is activated, the patient will feel a
tingling, or paresthesia, over the affected or painful area. The SCS stimulation
feeling is often compared to the tingling feeling of a transcutaneous electrical
nerve stimulation (TENS) unit.

The technique is a treatment option covered by Medicare and other gov-
ernmental health care programs, all major commercial health plans, and most
worker’s compensation plans in the United States.”® The evidence for SCS
indicates that is has strong evidence for short-term pain relief of failed back

Figure 9.4 Implanted pulse generator. Source: Courtesy of Medtronic, Inc.



Table 9.2 Criteria for Appropriate Patient Selection for SCS

* All acceptable and less invasive treatment options should be exhausted.

* The patient should have a psychiatric evaluation to evaluate the patient for any
psychiatric comorbidities, any issues of substance abuse, and any potential for
secondary gain.

« A diagnosis should be established for the pain.

* Test stimulation trials indicate a good level of pain relief and functional
improvement.

Sources: Neuromodulation Therapy Access Coalition (NTAC). Position Statement on Spinal Cord
Neurostimulation. 2008; Wallace M, Staats P. Pain Medicine and Management. New York, NY:
McGraw-Hill; 2005.

syndrome and complex regional pain syndrome with moderate evidence for
long term pain relief.” The last positive aspect of SCS is that it is minimally
invasive, reversible, nondestructive, and if the technique does not provide the
expected result the lead(s) and generator can be explanted.?

Summary

There is a definite value in sending a patient to an interventional pain clinic for
evaluation if the current pain regimen is not sufficient for effective pain relief.
For patients with neck and back pain a multimodal approach including interven-
tional options can provide optimal pain relief. Sending the patient with these
conditions to a pain specialist does not mean an injection or interventional
technique will be used. In some cases the original plan of care for the patient
will be reconfirmed. In other cases the addition of an intervention can provide
the added pain relief the patient needs to participate more fully in the plan of
care and rehabilitation.
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Chapter 10

Transition from Hospital
to Home

Yvonne D’Arcy

When patients with chronic back and neck pain consider having surgery to
correct a back or neck pain problem, there are some very important issues
to consider. Many of these patients will be taking opioids, either short-acting
or extended release preparations. They may also be taking these medications
long term over the course of several years. In addition, they may be using other
co-analgesic medications such as antidepressant or neuropathic pain drugs. This
means that many will be heavily opioid dependent and have complex analgesic
needs while they are hospitalized for their surgery.

Using surgery to correct neck and back conditions that are painful can be
risky. There is no guarantee of success. For some patients the surgery is effec-
tive and the patient’s pain is relieved. In many cases, this may be the outcome,
but in other instances the back or neck pain may not improve and may even
worsen. For patients for whom surgery is successful, a better quality of life is
possible. For the remainder of the patients for whom surgery is not fully suc-
cessful, depression may increase or the patients may feel disappointment about
having an additional procedure without the benefit they had planned.

When patients with back and neck pain are considering a surgical procedure,
it is important to set the right expectations. This involves a real and complete
explanation of the process and a frank discussion with the patient about the
potential outcomes of the procedure. By setting realistic expectations with the
patient in a preoperative setting, the patient will be more relaxed and accepting
when the outcome is not perfect immediately after surgery.

Patients should also consider how their chronic pain and the medica-
tions they take for pain management will affect their surgical experience. For
example, patients who are taking opioids for a period of more than 4 weeks
prior to surgery should expect that the amount of medication needed to con-
trol their pain after surgery will be higher and pain relief may be more diffi-
cult to achieve. This is the result of tolerance and physiologic changes, such as
neuronal remodeling, NMDA activation, and wind-up, that occur when pain
continues long term.

It is also important to remember that patients with long-term pain have
had many experiences with the health care system. Some will have been suc-
cessful, while others may have been very demeaning, for example, incidences
when they may have been labeled as addicted or drug seeking. Bringing these
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experiences into a surgical setting can cause the patient to be cautious and
distrusting of the medical system and individual providers. Building a trusting
relationship requires an honest and forthright approach to questions and pa-
tient concerns.

Inpatient Issues

Patients with chronic pain are more difficult to treat for surgical pain in the
postoperative setting only because there are complex pain management needs
that need to be addressed.

These complex needs can include the following:

e Tolerance to opioids

e Physical dependence on opioids for chronic pain relief

e The need for higher doses of pain medication to control postoperative
pain'?

The American Society of Anesthesiologists has recommendations for control-

ling pain in the perioperative period.’> These recommendations include the

following:

o The use of opioid medications in the perioperative period

e Regional anesthesia techniques such as blocks

e The use of patient controlled analgesia (PCA) in the postoperative time
period?

Once the back or neck surgery patient can take oral medications, the best

approach is to restart the baseline medications and add additional medication

to control the surgical pain. The expectation that the surgical patients will be

free of pain in the postoperative time period is unrealistic. Instead, the patient

should be encouraged to expect that all efforts will be made to make the pain

tolerable for the patient. The goal for the patient is to become more functional;

therefore, pain medication should be used to control pain to a tolerable level

so that participation in physical and occupational therapy is not delayed.

Most patients with back and neck surgery have referrals for physical and oc-
cupational therapy. These services will help the patients become more able to
care for themselves and participate in rehabilitation after discharge. During the
postoperative recovery period, the patients will be taught helpful techniques to
use at home. These include the following:

e Occupational therapy techniques to move from the bed to a chair or standing
with minimal strain on the surgical area

e The appropriate way to move from bed to standing, log rolling

o How to walk with a walker or other assistive device

e The use of toilet riser to make it easier for the patient to lower to the toilet

e The use of assistive devices such as reachers for patients with limited
mobility



o Exercises to help strengthen the neck or back muscles and increase mobility,
flexion, extension

The ability of the patient to function in physical therapy and participate fully
in twice per day sessions is crucial to helping determine the type of discharge
planning that is needed. To achieve the best outcome, the patient will need ad-
equate pain control and the desire to help in his or her rehabilitation process.
For patients with back and neck pain this may not be an easy task since they
may have been less active prior to surgery and are coming in for surgery in a
deconditioned state. It is extremely important for the patient to take an active
role in the entire rehabilitation process.

To progress to discharge, patients are encouraged to walk and move around
the hospital unit if they are able. Staying in bed and continuing to use intrave-
nous pain medication for many days is discouraged. As soon as possible, the
use of intravenous opioids is discontinued with the main pain relief coming
from oral preparations. The patient’s baseline medication doses may have to be
temporarily increased, but they should be able to titrate to lower levels as the
surgical pain resolves and the full results of the surgery are felt.

Discharge Planning

When planning a patient’s discharge, postoperative back and neck pain patients
may have options that are limited by insurance and their ability to participate
in physical and occupational therapy. If they are severely deconditioned and
unable to fully participate, they may need to go to a higher level of care on dis-
charge. Although there may be many different facilities for rehabilitation of back
patients, for those who are not able to participate in full therapy sessions in the
hospital, a skilled nursing facility may be the option needed, though not really
the one the patient prefers. The social services or discharge planning special-
ists in the hospital will review each patient’s insurance coverage and help each
patient with placement and discharge needs.

There are four basic types of placements that are available for postoperative
back and neck patients when they are discharged:

o Skilled nursing facility (SNF)—This option is for patients who cannot tolerate
a full physical and occupational therapy regimen. The physical therapy in this
setting is approximately 1 hour per day.

e Acute rehabilitation facility—The requirement for participation in physical
and occupational therapy is 3 hours per day. It is more likely that this place-
ment option would be chosen for a patient who has comorbidities that make
home placement too difficult.

e Home with home care—This option has a home physical and occupational
therapy option three times a week.

e Home with outpatient therapy—This option provides for placing the patient
in his or her home with attendance at an outpatient physical and occupational
therapy program for therapy sessions several times a week.
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The reimbursement for these services may vary from state to state and with the
different types of insurance. With the narrowing coverage and changes in cri-
teria for patient placement, home placement is becoming more frequent even
with significant surgical procedures.

Physical therapy and rehabilitation may take many months. The patient may
never be able to discontinue the strengthening exercises and may need to keep
active. Trying alternate types of activity, such as a pool program where exer-
cises are done in water, can help lessen some of the patient’s weight and allow
him or her to move more freely. Walking in shopping malls can provide a venue
for exercise even in cold and snowy areas of the country. No matter what type
of exercise the patient prefers, finding the one that will keep the patient moving
and exercising is the best option to keep the positive momentum going after a
surgical procedure.
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Chapter 11

Comorbidities in Pain
Management

Bill McCarberg

The majority of patients with low back and neck pain have comorbid mood
disorders. Physical and emotional stability can be lost as pain erodes the indi-
vidual's ability to maintain a sense of identity. Conflict presents when lacking
objective tissue pathology, we seek to explain the pain in terms of patients’
psychopathology.

Rather than attempt to determine whether pain or mood is more impor-
tant, both should be identified and treated. Medical illness does not exclude
psychiatric illness. Medically ill patients are much more likely to have psychiatric
illness than patients without medical illness. Similarly, psychiatric illness with
associated health behaviors often accompanies medical illness. Primary mood
disorders also have a high incidence of chronic pain.

Psychological interventions including medications for chronic pain are rarely
effective in isolation from somatic treatments. Distress, disuse, and disability
accompany chronic pain problems requiring clinical attention. Even with excel-
lent care of the somatic complaints, neglect of the psychological components
can result in treatment failure. Psychiatric diagnosis such as depression can be
helpful to the clinician and the patient by pointing to specific effective thera-
pies. Unfortunately, the structure of most clinical settings makes the integrated
delivery of mental and physical health care difficult.

Comorbidity is defined as the presence of one or more disorders (or dis-
eases) in addition to a primary disorder or disease. The prevalence of persistent
pain and psychiatric comorbidities varies with the population being studied.
Community surveys show that when a pain disorder is present, there is higher
likelihood of comorbid mood disturbances (Fig. 11.1)." A professional athlete
may only seek medical care for chronic neck pain when it interferes with per-
formance. The prevalence of psychiatric comorbidities in the athlete is the
same as the general population despite persistent pain. Long-standing pain after
the repeated trauma of sports activities is understood and accepted. Likewise,
a nursing home population may have high prevalence of neck and back pain yet
may have little effect on mood. Expectations of aging and persistent pain influ-
ence the coexisting mood.

On the other hand, when patients present to primary care or are referred
to pain management, the incidence of comorbidities increases. In a sample of
200 patients with low back pain entering a functional restoration program,
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% of Sample

MDD Panic GAD

B Arthritis No Arthritis MDD - Major depressive disorder

W Migraine No Migraine Panic — Panic disorder
GAD - Generalized anxiety disorder
W LBP No LBP LBP — Low back pain

Figure 11.1 Pain and Mood in Community Survey. Source: From McWilliams LA,
Goodwin RD, Cox BJ. Depression and anxiety associated with three pain conditions:
results from a nationally representative sample. Pain. 2004;111(1-2):77-83. This figure
has been reproduced with permission of the International Association for the Study
of Pain (IASP). The table may not be reproduced for any other purpose without
permission.

major depressive disorder occurred in over 40%. When there was more than
one pain diagnosis, the prevalence psychiatric disorders increased to 59%
(Fig. 11.2).2 Depression in patients referred to pain centers varies between 55%
and 87%.34%¢

Mood disturbances can elicit pain; pain can elicit mood disturbances; either
can exacerbate the other. Pain can make the mood treatment resistant; mood
can make pain treatment resistant. There can be overlap in the presenting
symptoms of persistent pain and mood as well. A Swedish study looking at 25
symptoms in 126 patients treated for peripheral neuropathy showed that many
of the cardinal symptoms of depression are also seen as primary symptoms of
pain (Fig. 11.3).” Normal motion during the night can disturb sleep indepen-
dent of mood. Poor sleep can lead to lack of energy, poor concentration, and
loss of interest in activities. Do these symptoms represent persistent pain or
depression?

Patients with two or more pain complaints were much more likely to be
depressed than those with single pain complaints.® The number of pain condi-
tions reported was a better predictor of major depression than pain severity
or pain persistence.® Addressing these issues is essential for optimal pain man-
agement since pain and mood diminish function and quality of life. The most
common psychiatric comorbidities include depression, anxiety, and substance
abuse.



60%
40%
20%

0% + \
MDD Abuse
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MDD — Major depressive disorder
Abuse — Substance abuse disorder
Anxiety — Anxiety disorder

Figure 11.2 Psychiatric illness in chronic back pain. Source: Reprinted with permission
from Polatin PB, et al. Psychiatric illness and chronic low-back pain: the mind and the
spine-which goes first? Spine. 1993;18(1):66—71.
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Figure 11.3 Comorbid symptoms in peripheral neuropathic pain. Source: Reprinted
from Meyer-Rosberg K, Burckhardt CS, Huizar K, et al. A comparison of the SF-36
and Nottingham Health Profile in patients with chronic neuropathic pain. Eur | Pain.
2001;5(4):379-389, with permission from Elsevier.

Depression

Depression is one of the most common psychiatric comorbidities seen with
persistent pain.? Patients often dismiss a depression diagnosis, claiming that the
mood is a direct reaction to the pain. Physicians and patients often ascribe the
loss of energy, decreased interest, disrupted sleep pattern, appetite disturbance,
and social withdrawal to a normal reaction to severe pain and disability. The pro-
longed duration of these symptoms, however, may be indicative of a depressive
syndrome. Patients may become defensive and not want to talk about feelings
due to societal stigmas regarding mental illness and the portrayal of weakness.
Shifting the focus to psychological issues may threaten the patient, fearing
that the examiner will conclude that the pain complaints are secondary to
depression and not organic in nature. No clinical benefit is gained from the

CHAPTER 11 Comorbidities in Pain Management
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debate whether the depression caused the pain or the pain caused the depres-
sion. If patients meet the diagnostic criteria, it is likely that they can benefit from
appropriate treatment.

Distinguishing between depressed mood and the clinical syndrome of major
depression can be difficult. Depressed mood or dysphoria is not necessary
for the diagnosis of major depression. It is common for patients with chronic
pain to deny dysphoria but to acknowledge that enjoyment of all activities has
ceased.

The diagnosis of major depressive disorder includes five or more of the
following symptoms, have been present during the same 2-week period, and
represents a change from previous functioning; at least one of the symptoms is
either (1) depressed mood or (2) loss of interest or pleasure’:

e Depressed or sad mood

Markedly diminished interest or pleasure
o Significant weight loss or gain
e Insomnia or hypersomnia

Psychomotor agitation or retardation

Fatigue, felling of worthlessness, or excessive or inappropriate guilt

Diminished cognitive abilities
e Recurrent thoughts of death or suicidal ideation

It is important to recognize and treat pain and mood not only for the potential
improvement in quality of life but also because chronic medical illness has been
labeled a motivating factor in approximately 25% of all suicides. One survey
shows that up to 50% of patients with chronic noncancer pain have contem-
plated suicide at some point.'

Pain is physically and psychologically wearing. Analgesics, antidepressants
and anticonvulsants, and a sedentary lifestyle can contribute to fatigue. Pain
and/or medication may impair concentration. Irritability, frustration, and dys-
phoria can parallel the level of pain.

Multiple tools are available to screen for depression, including the Beck
Depression Inventory' and the Hamilton Depression Rating Scale,’ and may
be used at intake evaluation of pain patients.

Anxiety

Another comorbidity, nearly as common as depression, seen in persistent pain
is anxiety disorders, including generalized anxiety and panic attacks. Anxiety has
also been associated with somatic complaints, pain in particular.” It is closely
related to avoidance of activities, which serves to promote ongoing pain, phys-
ical deconditioning, and social isolation.

Generalized anxiety disorder is defined as persistent and excessive worry
or nervousness, present continually for at least 6 months and accompanied by
three or more of the following’:

e Restlessness

o Fatigue



Difficulty concentrating

o |rritability

o Muscle tension

o Sleep disturbance

The persistent pain may stimulate the underlying comorbid anxiety, making

proper evaluation of the patient difficult. The same situation can occur as with

depression where the patient fears the provider will conclude that the pain is

secondary to anxiety, disregarding the primary pain complaint. It is unknown

how much anxiety or panic contributes to pain or whether the anxiety is the

result of the pain. It is also apparent that the anxiety must be addressed. Brief

screening tools are also available for the intake evaluation of pain patients.™
Panic disorder is defined as a discrete period of intense fear or discom-

fort with at least four of the following occurring abruptly and peaking in 10

minutes.’

o Sweating

e Trembling or shaking

e Sensations of shortness of breath or smothering

o Feeling of choking

o Chest pain or discomfort

o Nausea or abdominal distress

e Feeling dizzy, unsteady, lightheaded, or faint

o Depersonalization

e Fear of losing control or going crazy

e Fear of dying

o Paresthesias

o Chills or hot flushes

e Persistent concern about having additional attacks

e Worry about the implication of the attack or its consequences

o A significant change in behavior related to attacks

Panic disorder is common and associated with high medical service use for
unexplained symptoms since the patient believes this represents undiagnosed,
life-threatening illness. Patients with panic disorder can receive extensive med-
ical testing and treatment for their somatic symptoms before diagnosed and
treated appropriately.

Substance Abuse

Many patients with chronic pain will be given abusable medications, includ-
ing opioids, benzodiazepines, muscle relaxants, barbiturates, and amphetamine
derivatives. The treatment is initiated to relieve suffering, yet behavior around
the use of these substances becomes problematic. Early refills, escalating doses
without approval by medical professionals, lost or stolen medication, and use
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with other nonprescribed substances (alcohol, marijuana) all present challenges
for the clinician.

The diagnosis itself may be difficult based on DSM-IV criteria. Patients tak-
ing any of these medications may develop physical tolerance and physical de-
pendence as defined elsewhere in this book. Tolerance and dependence have
diagnostic implications in the use of illicit substances and alcohol. Tolerance
and dependence also occur normally when opioids are used therapeutically to
treat pain. The essential feature of substance abuse is a maladaptive pattern of
substance use characterized by recurrent and significant adverse consequences.
These include impaired role function, use in physically hazardous situations, and
legal problems. It is distinguished from substance dependence in that it does
not require tolerance, dependence, or a compulsive pattern of use.”

Treatment

Treatment of the psychiatric issues found in chronic pain patients starts with
recognition of the comorbidities. Depression and anxiety can present with
somatic symptoms including pain; pain can elicit mood disturbances. As stated
earlier, pain can make the mood treatment resistant; mood can make pain
treatment resistant. If not recognized, the comorbidity complicates treatment.
Specific pharmacologic treatment for pain is discussed elsewhere in this text.
Comorbid mood disorders may require referral depending on the expertise of
the treating provider. Nonpharmacologic and pharmacologic options are avail-
able and patients often have the most benefit by combining more than one type
of treatment.

Cognitive-behavioral therapy has been found to be effective in pain manage-
ment and improving comorbid mood disorders. This type of therapy is usually
done in groups involving multiple sessions presented by trained therapists. The
focus of the groups varies with each session and usually follows the tenets
listed next:

o Cognitive-behavioral therapy'
e Modification of patients’ thoughts, feelings, and beliefs
o Commitment to behavior therapy procedures in promoting change
(e.g., graded practice, homework, relaxation, problem solving, relapse
prevention)
e Depressed and anxious patients focus on the following:

e Somatic symptoms

e Potential for ominous significance

o Helplessness, hopelessness
Important principles to remember when considering pharmacologic options for
comorbidities in pain patients is whether the medication will have a dual effect,
treating pain and the comorbidity at the same time. There are multiple catego-
ries of drugs that are effective in chronic pain:

o Opioids
e Antidepressants



o Tricylics
e Dual reuptake inhibitors: serotonin and norepinephrine
o Anticonvulsants

These medications can be used effectively both in the treatment of pain and a
variety of comorbidities.

Opioids

Opioids clearly have broad applicability in a variety of pain problems from neu-
ropathic, nociceptive, acute, chronic, cancer, and noncancer pain. Opioids are
among the most analgesic compounds known, yet they have other effects that
motivate their use in pain patients. Opioids are anxiolytic in some patients and
can quiet anxiety. In other patients opioids energize, relieving the psychomotor
retardation of depression. Opioids also initiate sleep in many patients. Some
chronic pain problems are typically worse at night (e.g., diabetic peripheral neu-
ropathy); the sedation of opioid management may improve sleep.

Despite the improved anxiety, psychomotor retardation of depression, and
sleep, opioids are not the preferred treatment for these comorbid problems.
Nonpharmacologic measures are equally effective for sleep and do not impede
stage IV and REM sleep as occur with opioids or benzodiazepines. Anxiety and
depression management is better controlled with cognitive-behavioral strate-
gies or antidepressant medication.

Buprenorphine is an opioid that is used to treat chronic pain especially
when comorbid substance abuse is present. Buprenorphine tightly binds to
the p-receptor displacing any other opioid thereby antagonizing any attempt
to add other opioids to the treatment, a benefit in an abusing population.
Buprenorphine is also a partial p-agonist with a ceiling effect. The result is
analgesia for pain control. If the medication is increased beyond recommended
doses, no increased benefit or euphoria occurs; another benefit in an abusing
population. Chronic pain patients who improve in pain and function on opi-
oids yet have trouble controlling their use of the medication may benefit with
buprenorphine treatment.

Antidepressants

Multiple antidepressants have been shown to be effective for pain management
when a neuropathic component is known or suspected. Most antidepressants
with analgesic activity block reuptake of both serotonin and norepinephrine.
The tricyclic antidepressants, especially amitriptyline, also increase dopamine
and antagonize sodium channels. To what extent increased dopamine and
sodium channel inhibition play a role in chronic pain is unknown. Serotonin
norepinephrine reuptake inhibitors (venlafaxine, duloxetine, milnacipran) have
shown analgesia in a variety of chronic pain patients and treat depression and
anxiety. Highly selective serotonin reuptake inhibitors are effective antidepres-
sants, treat anxiety, and panic disorder but have very little analgesic efficacy.
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Given this profile of the antidepressant medications, it is expedient to use a
medication to treat pain and the comorbid psychiatric disorder at the same
time.

Anticonvulsants

Several anticonvulsants have shown to be effective analgesics in a variety of
neuropathic conditions, including diabetic peripheral neuropathy, postherpetic
neuralgia, HIV/AIDS neuropathy, and fibromyalgia. Gabapentin and pregabalin
also treat generalized anxiety disorder and may improve insomnia. Due to the
sedating effect, dosing of gabapentin and pregabalin is typically started at night.
Pain and comorbid anxiety or insomnia can effectively be treated with a single
drug rather than combining multiple drugs.

Despite the existence of guidelines for the workup and management of
chronic pain conditions, including fibromyalgia,' chronic back pain,'” and neu-
ropathic pain,® treatment is always the most difficult aspect of care. Comorbid
psychiatric conditions intensify pain and make treatment more difficult. Guiding
principles in treatment include the following:

e Combining nonpharmacologic and pharmacologic options maximizes the
benefits and minimizes drug toxicity.

e Use the lowest dose of medication that produces the desired analgesia and
improved function.

e Initiate pharmacologic management based upon comorbid psychiatric condi-
tions that may also be treated with the same class of drug.

Conclusion

Pain is a product of efferent as well as afferent activity in the nervous sys-
tem, yet tissue damage and nociception are neither necessary nor sufficient to
explain the presence of pain. The relationship between pain and nociception
is highly complex. The traditional view that pain is caused by either tissue
pathology or psychopathology is outmoded and too simplistic to explain known
pathophysiology or observed clinical behavior. The medical system with pri-
mary care and specialty referral is a familiar and nonthreatening structure to
pain patients. Psychological care for patients with chronic pain should occur
within this medical treatment setting whenever possible. The medical system
of care is the effective way to reassure patients that the somatic elements of
their problems are not neglected. The evaluation and treatment of psychiatric
comorbidities can add an essential and often neglected component to the con-
ceptualization and treatment of chronic pain problems.
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Chapter 12

Prescribing Opioid Medication
Safely

Yvonne D’Arcy

Safe prescribing is a necessity for all prescribers. Recent statistics indicate that
more than 3 billion prescriptions are written annually, and of these prescrip-
tions about 1 billion require some type of clarification by a pharmacist.! The
potential cost to the patient is also very serious. Using the same 2008 data the
writer found that prescription errors seriously harm and in some cases cause
death to 7000 people every year and cause injury to 1.5 million more patients.’
When a prescription is being written for opioids, there are more consider-
ations than just the basic elements of the prescription. The type of medication
and the potential adverse effects coupled with the risk of addiction and depen-
dency create an increased risk for the prescriber and patient.

As a response to the identified risk factors, the American Pain Society and
the American Academy of Pain Medicine recently developed a clinical guideline
to examine the evidentiary support for safe opioid prescribing and to make
treatment recommendations. Using a panel of national experts from a variety
of disciplines, the current literature was reviewed and practice recommenda-
tions formulated. These recommendations include the following:

Prior to starting chronic opioid therapy (COT), there should be a full history
and physical, appropriate diagnostic testing, assessment of risk of substance
abuse and misuse, or addiction.

Using a benefit to harm analysis, a trial of COT for moderate to severe pain,
or if pain is affecting function of quality of life, is an appropriate approach if the
benefits outweigh the risks.

Before COT is started, informed consent should be obtained, a COT man-
agement plan developed, and a discussion with the patient of treatment goals,
expectations, potential risks, and alternatives should be conducted.

When conducting the trial of COT, the dose and titration should be
individualized.

Methadone should be prescribed carefully, with initiation and titration being
done by clinicians familiar with its use and risks.

Reassessment of patients on COT should be done at regular intervals and
include periodic, random, urine screens, pain intensity rating, functionality,
progress to therapeutic goals, adverse events, and compliance with the pre-
scribed regimen. Urine screen should be obtained more frequently for patients
who exhibit high risk or aberrant drug-related behaviors. For the purposes
of the guidelines, aberrant behaviors are defined as “a behavior outside the
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boundaries of the agreed on treatment plan which is established as early as
possible in the healthcare provider-patient relationship”?

For high-risk patients, such as those with aberrant behaviors, history of drug
use, or psychiatric issues, COT should be used only if strong monitoring param-
eters are able to be maintained and help from addictionologists or mental
health specialists is available.

When dose escalation, high-dose prescriptions, and aberrant behaviors
occur, the prescribing clinician should perform a full assessment to address the
cause. Consider opioid rotation if side effects are intolerable or inadequate pain
relief results, and consider tapering or weaning opioid therapy in patients with
repeated abuse or failure to progress with therapeutic goals.

The approach to COT should be multidisciplinary and include functional res-
toration, psychotherapeutic interventions, and other adjunct nonopioid thera-
pies. Clinicians should counsel patient on COT to avoid driving when impaired
and encourage minimal or no use of opioids in pregnant women unless poten-
tial benefits outweigh risks.

Safe Prescribing

Opioids are a viable option for treating chronic pain such as back and neck
pain’; however, the recent back pain guidelines by the American Pain Society
suggest limiting opioid use to those patients who have severe level pain or
where quality of life is being significantly affected by pain.? In a recent survey of
nurse practitioners (n = 400), survey respondents ranked fear of addiction as
number two on barriers to prescribing opioids and increased fear of regulatory
oversight was cited as third.*

In most cases when opioids are prescribed long term, the average patient
taking the opioids does not become addicted. Over the years, however, it has
become more apparent that there is a risk of addiction at some level in the
general primary care patient population. Determining the extent of the risk
is difficult with the current literature database. Some of the best data indicate
that the risk of real addiction in mixed primary care populations of opioid naive
and opioid exposed patients is low, <5%.° Since there is very little research in
this area, there is no definitive answer to the question of addiction in a general
patient population.

The problem seems to be very real and there is an escalating awareness
of the issue. As of 2002 it is estimated that 4 to 6 million American patients
were receiving opioids.® Additionally, 12% of all medications prescribed in
ambulatory care office visits were noted to be opioids. In contrast, admissions
to substance abuse centers for narcotic (opioid) painkillers increased by 155%
between 1992 and 2002, and the number of emergency room visits for narcotic
(opioid) analgesic abuse increased 117% from 1994 to 2002.

A recent meta-analysis found that the incidence of addiction in primary care
patients was 0.19% for a preselected group of patients who had never been
exposed to opioids and 3.27% for a preselected group of patients who had



a history of opioid abuse or addiction.’ In another study of 800 primary care
patients being treated for a variety of pain complaints, the incidence of addic-
tion for the overall group was found to be similar to other studies where the
addiction rate was between 4% to 6%.” This means that the vast majority of
primary care patients are using their opioid medications correctly with a select
few developing true addiction.

Prescribers who are providing opioids for patients need to adopt practices
that can protect them from any enquiries into prescribing practices or regu-
latory review. Safe prescribing simply means that prescribing practices follow
current national guideline recommendations and use standard techniques for
screening and continuing opioid therapy for patients who require long-term
opioid therapy.

Universal Precautions

Using a term from infection control, standardized guidelines have been devel-
oped to manage all patients with chronic pain, including low back and neck
pain. These guidelines have been termed “universal precautions in pain man-
agement” borrowing the concept of “universal precautions” from the infectious
disease model, suggesting that it not possible for clinicians to assess all risks
associated with opioid therapy.® Therefore, it is appropriate to apply the mini-
mum level of precaution to all patients utilizing this treatment. Steps from these
guidelines include the following®:

e Make a diagnosis with appropriate differential diagnoses

e Psychological assessment including risk of addictive disorders

e Informed consent

Table 12.1 Opioid Prescribing

Opioid prescribing was positively influenced by:
* Having Medicaid or Medicare

* An office visit longer than 15 minutes

* Already receiving an NSAID

Note: NAMCS data from 1992-2001 indicates 59 opioids prescriptions per 1000 visits.
NSAID, nonsteroidal anti-inflammatory drug.

Source: Olsen Y, Daumit G, Ford D. Opioid prescribing by US primary care physicians from 1992 to
2001. J Pain. 2006;7(4):225-235.

Table 12.2 What Is a Safe Prescription?

* Includes a risk—benefit ratio analysis before a medication is prescribed for a patient

* Screening tools and diagnostics are used to help determine whether the medication
is a safe choice for the patient

* Provides a clear readable prescription with clear directions for use
* The right drug in the right dose for the right patient

CHAPTER 12 Prescribing Opioid Medication Safely
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o Treatment agreement
o Pre- and postintervention assessment of pain level and function

o Appropriate trial of opioid therapy +/— adjunctive medication

o Reassessment of pain score and level of function

e Regularly assess the four A’s of pain medicine

Periodically review pain diagnosis and comorbid conditions, including addic-

tive disorders

e Documentation

Using Screening Tools

Screening tools provide a good baseline for monitoring patient behaviors,
detecting aberrant behaviors, and determining the risk of long-term opioid
therapy. The following list demonstrates behaviors that are more or less pre-
dictive of addiction. Using tools to monitor the risk potential for using opi-
oids will help the practitioner decide whether opioid therapy for an individual
patient has a favorable risk—benefit ratio.

Selected Screening Tools

1.

Screener and Opioid Assessment for Patients with Pain (SOAPP-R)—assesses
for abuse potential using a 14-item self-report measure. A reliable and
valid measure where a score of equal to or greater than 8 indicates a high
risk of misuse or abuse.

Opioid Risk Tool (ORT)—screens for aberrant behaviors in patients using
long-term opioids using a 5-item yes/no format self-report measure.
Scores of 0-3 are considered low risk, 4-7 are considered moderate risk,
and scores of 8 and over are considered high risk. Has excellent ability to
discriminate low-risk form high-risk patients in both men and women.
Diagnosis, Intractability, Risk, and Efficacy Score (DIRE)—a clinician-rated
scale with questions in four categories: diagnosis, intractability, risk, and
efficacy. The categories are further divided into psychological, chemical
health, reliability, and social support. A score of 14 and above indicates a
patient is a good risk for opioid therapy and those with lower scores are
not considered good risks for opioid therapy.

Current Opioid Misuse Measure (COMM)—a 17-item self-report measure
to identify aberrant drug-related behaviors for patients on chronic opioid
therapy. The COMM is a newer tool that can identify emotional/psy-
chiatric issues, evidence of lying, appointment patterns, and medication
misuse/noncompliance.*'

Screening tools should be used as a part of the initial overall history and phys-
ical and diagnostic screening. Patients who score as a risk on these tools should
not be excluded from using opioids, but they should be monitored and reas-
sessed regularly and may need more frequent urine screening.



Table 12.3 Screener and Opioid Assessment for Patients with

Pain (SOAPP-R)
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1 2 3 4
1. How often do you have mood swings? © e ©
2. How often have you felt a need for higher doses of ) © e © e
medication to treat your pain?
How often have you felt impatient with your doctors?
4. How often have you felt that things are just too
overwhelming that you can’t handle them?
5. How often is there tension in the home?
6. How often have you counted pain pills to see how many
are remaining?
7. How often have you been concerned that people will o © B8 © 1O
judge you for taking pain medication?
8. How often do you feel bored? o © B8 © 1O
9. How often have you taken more pain medication than O © el © 1)
you were supposed to?
10. How often have you worried about being left alone?
11. How often have you felt a craving for medication?
12.  How often have others expressed concern over youruse © © © O O
of medication?
13. How often have any of your close friends had a problem © © © © ©
with alcohol or drugs? o © ey © 0
14. How often have others told you that you had a bad
temper?
15. How often have you felt consumed by the need to get o © B © O
pain medication?
16. How often have you run out of pain medication early? o © B © O
17. How often have others kept you from getting what you o © FeH © |0
deserve?
18. How often, in your lifetime, have you had legal problems © © © © ©
or been arrested?
19. How often have you attended an AA or NA meeting? o8 © B8 © O
20. How often have you been in an argument that wassoout © © © © O
of control that someone got hurt?
21. How often have you been sexually abused? o © B © O
22. How often have others suggested that you have adrugor © © © O O

alcohol problem?

(continued)
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Table 12.3 (Continued)
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23. How often have you had to borrow pain medications
from your family or friends?

24. How often have you been treated for an alcoholordrug ©¢ © © © O

problem?

Notes: Assesses for abuse potential using a 24-item self-report measure. A reliable and valid measure|
where a score of equal to or greater than 18 indicates a high risk of misuse or abuse. Used as an
initial screen.

Source: Reprinted from Butler SF, Fernandez K, Benoit C, Budman SH, Jamison RN. Validation

of the revised Screener and Opioid Assessment for Patients with Pain (SOAPP-R). | Pain.
2008;9(4):360-372, with permission from Elsevier.

Table 12.4 Opioid Risk Tool (ORT)

The Opioid Rick Tool (ORT)

Item Mark each Item score ltem score
box that if female if male

1. Family History of Substance Abuse

Alcohol [ 1] 1 3

lllegal Drugs; [ 1] 1

Prescription Drugs [ 1] 4 4
2. Personal History of Substance Abuse

Alcohol [] 3 2

lllegal Drugs [ 1] 4 4

Prescription Drugs [ 1] 5 5

Age (mark box if 16—45) [ 1] 1 1
3. History of Preadolescent Sexual Abuse [ 1] 3 0
4. Psychological Disease

Attentbn Deficit Disorder:

Obsessive-Cornpulsive Disorder,

Bipolar, Schizophrenia [ 1] 2 2

Depression [ 1] 1 1

Total ORT Score (sum of 1-5)
Interpretation of ORT Score
Low Risk (score of 0-3)
Moderate Risk (score of 4-7)
High Risk (score of 8 and above)

Notes: This screens for aberrant behaviors in patients using long-term opioids using a 5-item yes/no
format self-report measure. Scores of 0-3 are considered low risk, 4-7 are considered moderate
risk, and scores of 8 and over are considered high risk. Has excellent ability to discriminate low-risk
form high-risk patients in both men and women. Used when aberrant behaviors are suspected.

Source: Reprinted with permission from Webster LR, Webster RM. Predicting aberrant behaviors in
opioid-treated patients: preliminary validation of the opioid risk tool. Pain Med 2005;6(6):432-442.




Table 12.5 Diagnosis, Intractability, Risk and Efficacy Score (DIRE)
D.L.R.E. Score: Patient Selection for Chronic Opioid Analgesia

Score Factor

Diagnosis 1 = Benign chronic condition with minimal objective findings or not
definite medical diagnosis. (e.g. non-specific back pain).

2 = Slowly progressive condition concordant with moderate pain, or
fixed condition with moderate objective findings. (e.g. back pain
with moderate degenerative changes).

3 = Advanced condition concordant with severe pain with objective
findings. (e.g. severe ischemic vascular disease).

Intactability 1 = Few therapies have been tried and the patient takes a passive role
in his/her pain management process.
2 = Most customary treatments have been tried but the patient is not
fully engaged in the pain management process.
3 = Patient fully engaged in a spectrum of appropriate treatments but
with inadequate response.

Risk (R=Total of P+ C + R + S below)

Physiological: 1 = Serious personality dysfunction or mental illness interfering with
care (e.g. severe personality disorder).
2 = Personality or mental health interferes moderately. Example:
mild-moderate depression.
3 = Good communication with clinic. No significant personality
dysfunction.

Chemical 1 = Active or very recent use of illicit drugs, excessive alcohol, or
Health: prescription drug abuse.
2 = Chemical coper (uses medications to cope with stress) or history
of CD in remission.
3 = No CD history. Not drug-focused or chemically reliant.

Reliability 1 = History of numerous problems: medication misuse, missed
appointments, rarely follows through.
2 = Occasional difficulties with compliance, but generally reliable.
3 = Highly reliable patient with meds, appointments & treatment.

Social support 1 = Life in chaos. Little family support and few close relationships.
Loss of most normal life roles.
2 = Reduction in some relationships and life roles.
3 = Supportive family/close relationships. Involved in work or school.

Efficacy score 1= Poor function or minimal pain relief despite moderate to high doses.
2 = Moderate benefit with function improved in a number of ways
(or insufficient information — haven’t tried opioid therapy or or at
aduration too for legitimate trial).
3 = Good improvement in pain and function and quality of life with
stable doses over time.

For each factor, rate the patient’s score from 1-3 based on the explanations in the
right-hand column.

Total score —D + 1+ R+ E
Score 7-13: Not a suitable candidate for long-term opioid analgesia
Score 14-21: Good candidate for long-term opioid analgesia

Notes: a clinician-rated scale with questions in four categories: diagnosis, intractability, risk, and
efficacy. The categories are further divided into psychological, chemical health, reliability, and social
support. A score of 14 and above indicates a patient is a good risk for opioid therapy and those with
lower scores are not considered good risks for opioid therapy. Used for screening at the initiation
of opioid therapy.
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Table 12.6 Current Opioid Misuse Measure (COMM)

17-items of Current Opioid Misuse Measure (COMM)

1. How often have you had trouble with thinking clearly or had memory problems?

2. How often do people complain that you are not completing necessary tasks? (i.e.,
doing things that need to be done, such as going to class, work, or appointments)

3. How often have you had to go to someone other than your prescribing physician
to get sufficient pain relief from your medications? (i.e. another doctor, the
emergency room)

4. How often have you taken your medications differently from how they are
prescribed?

5. How often have you seriously thought about hurting yourself?

6. How much of your time was spent thinking about opioid medications
(having enough, taking them, dosing schedule, etc.)?

7. How often have you been in an argument?

8 How often have you had trouble controlling your anger (e.g., road rage,
screaming, etc)?

9. How often have you needed to take pain medications belonging; to
someone else?

10. How often have you been worried about how you're handling your medications?

11.  How often have others been worried about how you're handling your
medications?

12.  How often have you had to make an emergency phone call or show up at the
clinic without an appointment?

13.  How often have you gotten angry with people?

14. How often have you had to take more of your medication than prcscribed?

15. How often have you borrowed pain medication from someone else?

16. How often have you used vour pain medicine for symptoms other than for pain
(e.g. to help you sleep, improve your mood, or relieve stress)?

17.  How often have you had to visit the emergency room?

Notes: A 17-item self-report measure to identify aberrant drug-related behaviors for patients on
chronic opioid therapy. The COMM is a newer tool that can identify emotional/psychiatric issues,
evidence of lying, appointment patterns, medication misuse/noncompliance.”®'” Used as an ongoing
screen.

Source: From Butler SF, Budman SH, Fernandez KC, et al. Development and validation of the
Current Opioid Misuse Measure. Pain. 2007;130(1-2):144-156. This table has been reproduced
with permission of the International Association for the Study of Pain (IASP). The table may not be
reproduced for any other purpose without permission.

The Opioid Agreement

Opioid treatment agreements outline the conditions for a therapeutic trial of
opioid analgesics. The expectations and obligations for the patient and the cli-
nician are clearly identified and reviewed. Criteria for continued use of these
medications and identification of aberrant behaviors are reviewed.



Elements of the opioid agreement vary in content, but generally they include
the following:

1. Goals of treatment

2. Side effects of medications

3. Definitions of addiction, dependence, and tolerance

4. Rationale for changing or discontinuing medication

5. Expected patient behaviors

Examples of opioid treatment agreements can be found at http://www.npeweb.
org. If the patient deviates from the opioid agreement, the clinician must decide
on an appropriate course of action. There are several options that are currently
being used:

o Discharging the patient from the practice

e Continuing to treat the patient without opioid analgesics

o Continuing to treat the patient with greater vigilance

o Referring the patient to a pain specialist or addictionologist

The treatment decision is based on a thorough assessment with documentation
of treatment rationale and the current status of the agreement. If the patient
is discharged from the practice, a discussion with the patient as to the circum-
stances that led to this decision must take place. Directions for opioid weaning,
management of withdrawal side effects, and referral to an alternate provider,
be that an addictions specialist or pain specialist, should be included in this dis-
cussion with accompanying documentation.

Deciphering Urine Screening Results

An evaluation of patient risk and the current office policy determines the fre-
quency of urine screening. A baseline urine screen with random screening is a
common pattern. Patients who are at higher risk can be identified through the
use of a screening tool such as the COMM, DIRE, or SOAPP-R. If a patient has
demonstrated some aberrant behaviors or deviated from the opioid agreement,
more frequent urine screens than the usual 3-month screen may be indicated.
Testing procedures can be variable, and a two-step urine screen is suggested:
e The first step is a general screen to classify compounds using enzyme
immunoassay.
e The second step is a confirmatory process using a method of gas
chromatography/mass spectrometry (GC/MS). This step can provide a higher
specificity for compounds.

A positive urine drug test result is defined as the prescribed drug not present;

presence of an unprescribed opioid, or the presence of an illicit substance.

Cross-reactivity and false positive and negatives can confound the results of the

urine screen and skew results. For example:

e Several quinolone antibiotics can potentially produce false-positive results
for opioids by immunoassay, but they are not misidentified by GC/MS.
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e Codeine and heroin metabolize to morphine, so both substances may be
identified in urine following codeine or heroin use, resulting in a false positive
for morphine.

e Hydrocodone can be metabolized to hydromorphone.

e Marijuana is not usually detected in the urine from passive smoke inhalation.

e Marijuana can be detected in urine after cessation of use for up to 80 days
in heavy users.

Cocaine may be present in urine for 2-3 days if used as a topical anesthetic in
dental or other procedures, and medical records should confirm this.

Coca leaf teas can produce false-positive results for cocaine.

Poppy seed is the only substance that can cause a false-positive opioid result
in GC/MS. (Poppy seed cake, bagels, muffins, rolls, and Danish pastry contain
poppy seeds.)

e Vicks nasal inhaler, selegiline, and some diet pills can cause a false positive for
amphetamines.

Heroin is difficult detect due to a half-life of 5-30 minutes, resulting in false
negatives.

e A small percentage of patients metabolize opioid, especially oxycodone, rap-
idly resulting in a false negative for this drug.”

When interpreting the results of urine drug screens, consider the possibility of
errors and patient variability and repeat the screen if needed.

Documenting with the PADT

The PADT is a specialized chart note designed to aid clinicians in monitoring

outcomes during long-term therapy for noncancer patients on opioid therapy.

It takes only minutes to complete and should supplement existing documen-

tation. The elements of the 4A’s are the foundation of the tool and a final

section requires the interpretation of the data to formulate an assessment of

the risks (e.g., side effects) and benefits (pain relief, improved functioning) of

continued therapy and designation of the analgesic plan (continued therapy,

dose adjustment, discontinuation) ).” Pilot testing of the PADT demonstrated

that patients on chronic opioid therapy achieved relatively positive outcomes in

terms of analgesia, functionality, and tolerable side effects )." Potential aberrant

behaviors were common but viewed as an indicator of a problem in only 10%

of the cases.

The elements of this two-page follow-up assessment tool include the

following:

e Current analgesic regime

e Level of analgesia; average, worst, amount of pain relief from medications

o Activities of daily living; physical, family and social relationships, mood, and
sleep

o Adverse events



o Potential drug-related behaviors

e Clinician assessment/impression of the opioid therapy

o Specific plan

The PADT is available through Janssen Pharmaceutical Products, LP, 2003.
Elements of a safe prescription for opioids include the following:

e Date of issue

Patient’s name and address

Practitioner’s name, address, and DEA registration number

Drug name, strength, dosage form

Quantity prescribed

Direction for use

Number of refills

e Manual signature of prescriber

Understanding Aberrant Behaviors

Some patients who are taking opioids regularly to manage chronic pain can
develop aberrant behaviors that may or may not indicate addiction. Some
behaviors that are less predictive of addiction include the following: hoard-
ing medications, taking someone else’s medication, requesting a specific drug
or dose, raising drug doses without a prescription several times, drinking
more alcohol when in pain, smoking cigarettes to relieve pain, and using opi-
oids to treat other symptoms. These behaviors may have a different source
such as unrelieved pain related to undertreatment, or financial concerns.
Some behaviors seem to be more serious and have higher consequences.
Behaviors that are more predictive of addiction include concurrent use of
illicit drugs, stealing or selling prescription drugs, injecting oral medications,
repeated resistance to changes in therapy although there are clear negative
effects, and deterioration in family and work relationships related to drug
use.”

Further Reading

Butler SF, Budman SH, Fernandez K, Jamison R. Validation of a screener and opioid
assessment measure for patients with chronic pain. Pain. 2004;112:65-75.

D’Arcy Y. Pain Management: Tools and Techniques for Nursing Professionals.
Marblehead Mass: HcPro; 2007.

D’Arcy Y, McCarberg B. NP prescribing authority for opioids. Pain Med News.
2007;5(1):1,25-26.

McCarberg BH, Nicholson BD, Todd KH, et al. The impact of pain on quality of life
and the unmet needs of pain management: results from pain sufferers and physi-
cians participating in an Internet survey. Am | Ther. 2008;15(4):312-320.

=
2
5]
(%]
c
=
N
I+
=
°
)
=
3
=
o
o
©0
=
8
=
3
wn
4
S
o
o~
[
w
=
o
<
I
]




CHAPTER 12 Prescribing Opioid Medication Safely

128

References

1

w

(%2}

o~

[ee]

0

10

"

12

13

14

15

Perrone M. FDA seeks plans from drugmakers to reduce misuse, harm from pain
killing opioid drugs. The Associated Press. February 9, 2009.

Chou R, Huffman L. Medications for acute and chronic low back pain: a review of
evidence for an American Pain Society/American College of Physicians Clinical
Practice Guideline. Ann Int Med. 2007;147(7):505-514.

American Academy of Pain Medicine, American Pain Society. The Use of Opioids
for the Treatment of Chronic Pain. Glenview, Ill: The Society (APS); 1997.

D’Arcy Y. Be in the know about pain management. Nurse Pract.. 2009;
[34(4):43-47.

Fishbain DA, Cole B, Lewis ], Rosamoff H, Rosamoff R. What percentage of
chronic nonmalignant pain patients exposed chronic opioid analgesic therapy

develop abuse/addiction and or aberrant drug-related behaviors? A structured
evidence-based review. Pain Med. 2008;9(4):444-459.

Wilson-Fisher J. Strategies to stop abuse of prescribed opioid drugs. Ann Intern
Med. 2007;146(12):897-900.

Flemming MF, Balousek SL, Klessig CL, Mundt MP, Brown DD. Substance
abuse disorders in a primary care sample receiving daily opioid therapy. J Pain.
2007;8(7):573-582.

Gourlay DL, Heit HA, Almahrezi A. Universal precautions in pain medicine: a
rational approach to treating chronic pain. Pain Med. 2005;6(2):107-112.

Butler SF, Budman SH, Fernandez KC, et al. Development and validation of the
Current Opioid Misuse Measure. Pain. 2007;130:144-156.

Passik S, Kirsh KL, Casper D. Addiction-related assessment tools and pain man-
agement instruments for a screening, treatment planning, and monitoring com-
pliance. Pain Med. 2008;9(52):5145-S166.

D’Arcy Y, Bruckenthal P. Safe Prescribing for Nurse Practitioners. New York, NY:
Oxford University Press; 2010.

Katz N, Fanciullo G. Role of urine toxicology testing in the management of
chronic opioid therapy. Clin | Pain. 2002;18(4Suppl):S76-82.

Passik S, Kirsh K. Managing patients with aberrant drug-taking behaviors. | Support
Oncol.. 2005;3(1):83-86.

Passik S, Kirsh K, Whitcomb L, et al. A new tool to assess and document
pain outcomes in chronic pain patients receiving opioid therapy. Clin Ther.
2004;26(4):552-561.

Fine P, Portenoy R. A Clinical Guide to Opioid Analgesia. New York, NY: Vendome
Group Healthcare Division; 2007.



Chapter 13

Pain Management:
Noninterventional
Rehabilitation-Based
Spectrum of Care

Steven Stanos

The primary care clinician serves a valuable role in assessing, managing, and
facilitating a wide range of pain-related conditions. This role includes the
assessment of acute injuries, for which appropriate assessment and treatment
can be critical to patient quality of life (i.e., organ-related conditions, fracture,
and musculoskeletal problems). A more disease-centered approach may be
more applicable to chronic conditions where consideration of biological, psy-
chological, and social issues may also be entertained. This chapter will review
issues related to assessment and goals for acute, subacute, and chronic pain.
A description of various allied health practitioners will be reviewed. Finally,
tips regarding when and how to more effectively utilize referrals to other
specialists will be discussed, including the role of pain management specialists,
physiatrists, and addiction medicine.

Therapy Professionals

Proper referral to therapy professionals is an important function of the primary
care provider, and like other clinical referrals made, can help to determine
the success of an intervention and improved outcomes for the patient. Allied
health professionals commonly used include physical and occupational thera-
pist, pain psychologists, counselors, relaxation specialists, and nurse educators
(Table 13.1).

Physical and occupational therapists are the principal members of the
rehabilitation team that helps restore structure and function to injured patients
suffering from painful conditions. Occupational therapy focuses on educating
patients regarding proper posture and ergonomics related to functional activi-
ties. In some settings, occupational therapy may focus more on upper extremity
disorders, activity of daily living, and work rehabilitation issues. Physical therapy
may focus more on strengthening, stretching, and return to leisure and sport
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Table 13.1 Pain Management Allied Health Team

Physical therapist

Occupational therapist

Pain psychologist

Relaxation therapist

Vocational rehabilitation specialist
Social worker

Recreational therapist

Others: music therapist, life coach, etc.

activities. Many times, therapists from different areas may work together or
“co-treat” as a means of improving patient-specific outcomes with therapeutic
collaboration.

Physical and occupational therapists employ the use of passive and active
therapeutic exercises and passive modalities in guiding patients through the
process of tissue recovery and rehabilitation. Targeted therapeutic exercises
are utilized to address specific deficits in posture, flexibility, strength, balance,
neuromuscular coordination, and endurance. Passive modalities such as cryo-
therapy, heat, and electrical stimulation are commonly used to address pain,
alter tissue distensibility, and control inflammation. Patient and family/caregiver
education may be an additional component of the long-term pain management
program.

How Can Referral to Physical Therapy Be Successful?

Referring a patient with acute or chronic pain to physical therapy is common
practice for all practitioners. A number of factors should be considered in
order to better improve the chances of a successful outcome for the patient.
Key considerations may include accessibility, timeliness for evaluation, level of
skill and specialty training in the facility, appropriate delivery of services, and
communication between referring clinician and the facility.

A referral to physical therapy usually includes an order or prescription for
services. The referring document or order should include the patient’s diag-
nosis, focus of therapy, duration and number of visits, and medical or physical
precautions and/or restrictions. The initial visit usually consists of a comprehen-
sive evaluation, which includes a condition-specific history and physical exam
by the therapist. Prognosis and short-term and long-term goals are included in
the evaluation report, which is usually forwarded back to the ordering clinician
where the order can be signed off and /or modifications or suggestions can be
made. In some states, a physical therapist may be licensed to practice without
referral from a physician or medical practice. Therapy units are usually set
on 15-minute intervals (units) where patients are seen individually for 1 hour
(4 units). Progress, response to treatment, and monitoring of compliance are
important parts of subsequent therapy notes that should be communicated
back to the referring physician.



How Can | Make Sure Therapy Is Working?

Asking the patient to describe and demonstrate exercises or stretches learned
in therapy can be an important part of subsequent follow-up visits with the
clinician.

Example of PT Script:
Name:

Diagnosis:

Therapy:

Focus of Treatment:
Restrictions:

Number of visits, frequency:

A more appropriate facility includes therapists who focus on instructing and
training patients in specific exercises, highlight the importance of patient com-
pliance, and let the patient take a more active role in therapy. Facilities that
rely heavily on excessive use of passive modalities (ice and heat packs, ultra-
sound, and massage) may not offer the patient any long-lasting benefits from a
therapy program. Be cautious of facilities that include an evaluation by a phys-
ical therapist, but subsequent visits are done by a therapy extended provider
(i.e., therapy aid), many of whom lack the experience to help coordinate and
advance a patient through an active program. The therapist should assess and
shape the treatment program to fit the interests of the patient but be mindful
of psychosocial factors that may be limiting the patient’s progress on treatment.
The therapist should provide written instructions, exercise logs, and appro-
priate multimedia support to help advance the patients.

Pain psychology assessment and intervention focuses on both cognitive and
behavioral factors related to pain. One’s cognitions may impact mood, behavior,
and function. Psychological intervention is focused on unlearning maladaptive
responses and reactions to pain while fostering wellness, improving coping,
perceived control, and decreased catastrophizing. Pain psychology interven-
tions also focus on pain-related anxiety, depression, and anger.

Behavioral and cognitive-behavioral interventions include a wide spectrum
of treatments focusing on changing behaviors, thoughts, and feelings related
to chronic pain. These include traditional cognitive restructuring, behaviorally
based activity planning and management, problem solving and skills training,
relaxation training (i.e., deep breathing, progressive muscle relaxation), guided
imagery, desensitization, and hypnosis (see Table 13.2).

Spectrum of Treatment Models

The primary care provider may utilize various allied health professionals to
help improve acute and chronic pain patients’ outcome. The primary care pro-
vider may be an important facilitator or point person for managing the patient-
specific case or may use more structured multi- or interdisciplinary models
depending on patient needs. Multidisciplinary and interdisciplinary treatment
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Table 13.2 Common Components of Behavioral and Cognitive-

Behavioral Treatment of Chronic Pain

1. Promotion of a self-management perspective
2. Relaxation skills training

3. Cognitive therapy: also know as cognitive restructuring or self-statement analysis,
including behavioral experiments

4. Behavioral activation and management, including goal-setting and pacing strategies
5. Problem-solving skills training

6. Other interventions to change perception or emotional responses to pain, such as
guided imagery, desensitization, hypnosis, or attention control exercises

7. Communication skills training or family interventions
8. Habit reversal
9. Maintenance and relapse prevention

Source: Reprinted with permission from McCracken LM, Turk DC. Behavioral and cognitive—
behavioral treatment for chronic pain: outcome, predictors of outcome, and treatment process.

Spine. 2002;27:2564-2573.

models are part of a continuum of medical care that ranges from a unimodal
model of patient care to a completely integrative one. These models include,
in order of increasing comprehensiveness and philosophical complexities: par-
allel, collaborative, coordinated, multidisciplinary, interdisciplinary, and finally,
integrative approaches.” A parallel practice model involves multiple members
working together with very defined and specific goals, many times not requir-
ing direct communication to be successful. An example includes the various
allied health and health care providers working in an emergency (i.e., phlebot-
omist, triage nurse, staff nurse, physician, radiology technician). Moving across
the continuum, more collaborative models include a case manager helping to
facilitate treatment between the patient and physician. More collaborative
models involve less hierarchy and more communication between health care
practitioners. Acute pain and musculoskeletal injuries may also be managed by
a more simple collaborative approach. Chronic pain, however, necessitates a
more comprehensive and collaborative model. In multidisciplinary treatment,
the primary care provider may serve as the referral organizer, managing med-
ication issues for a patient and referring to other professionals, such as physi-
cal therapy, for additional treatment. In multidisciplinary models, treatment is
delivered at different facilities with minimal formal communication. This model
is the most commonly used in the primary care setting, and relied on the primary
care provider to manage most medication issues and make decisions regarding
continuation of other therapies as well as possible referral to interventional
specialists and surgeons. A more collaborative interdisciplinary model involves
a number of specialists working in one facility, who are able to communicate
and collaborate on an ongoing basis to better improve patient outcomes. This
type of formal pain program is usually led by a pain physician or psychologist
and delivered in an outpatient or inpatient setting.?



Overview of Mind-Body Techniques for Pain
Management

Mind-body techniques are being more commonly used in the treatment of
chronic pain conditions and include complementary and alternative measures
(CAMs) and Western medicine—based approaches.> Common techniques in
pain management include biofeedback, relaxation therapy, meditation, and
guided imagery. A recent study of fibromyalgia patients found slow breathing
reduced ratings of pain intensity, unpleasantness, and negative affect ratings in
experimentally produced thermal pain.*

Biofeedback

“Biofeedback” refers to a mind-body therapy where instrumentation is used to
provide “feedback” to the patient regarding a physiologic process. Biofeedback
is a self-regulation technique that has been found to be effective in a number of
chronic pain conditions, including headache and myofascial pain.® Biofeedback
training techniques target pain-related bodily function such as muscle tension
(electromyographic [EMG]), heart rate, blood pressure, and local skin tem-
perature and conductance (i.e., sweating). These physiologic and measurable
responses or “bio” are monitored and brought to awareness by the patient.
Patients are given “feedback” of the physiologic response (i.e., breathing pat-
tern, skin temperature, skin sweat, and muscle tension) by the trained therapist,
and then learn to modulate those responses, many times as a means of creating
a “‘relaxation response” or as a means of decreasing pain. As the patient learns
the specific skill or technique, he or she continues to practice and improve the
intervention individually.

Relaxation therapy uses similar “feedback” techniques to induce a relaxa-
tion response and include deep or diaphragmatic breathing, progressive muscle
relaxation, guided imagery, and certain types of meditation and yoga. Some
have divided these techniques into two categories, “deep” and “brief.”

Relaxation Therapy

Deep relaxation methods include autogenic training, meditation, and progres-
sive muscle relaxation. Autogenic training (AT) does not require tensing and
releasing muscles but focuses on turning attention to muscle groups, suggesting
feelings of “heaviness” or “warmth.”¢ Attention is then focused on slowing
heart rate and breathing. The overall goal of AT is autonomic regulation and
muscle relaxation. AT may also incorporate imagery, for example, a patient
imagining being in a peaceful place while imagining pleasant, not unpleasant
body sensations, to help patients feel more comfortable. Another common
deep method is progressive muscle relaxation (PMR), in which the patient
focuses on tensing and releasing muscles, providing feedback to the patient
and clinician of objective changes. As training progresses, patients develop an
enhanced awareness of the body and a greater ability to relax more easily and
in a shorter time frame. With mastering of the technique, fewer and fewer
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muscle groups are used and the patient can relax the entire body without
“tensing.”’

Brief methods (i.e., paced respiration and self-control relaxation) are utilized
when the patient senses an acute increase in stress or anxiety. Techniques
include self-control meditation (a shortened form of progressive muscle
relaxation), paced respiration (the patient breathes slowly and deliberately for
a specific time period), and deep breathing (the patient takes a deep breath,
holds it for 3 to 5 seconds, then slowly releases it). The sequences may be
repeated several times to achieve a more relaxed state. Deep breathing can
be an effective tool in capturing and holding a patient’s attention prior to ini-
tiating imagery and other techniques to distract the patient from pain, stress,
or anxiety.

Relaxation therapies are easy to learn, utilize minimal health care resources,
and are without side effects. However, they can be very powerful tools for the
patient with persistent pain and elevated levels of anxiety and related muscle
tension

Meditation

Some practitioners consider meditation to be a deep method of relaxation
therapy. Although various forms of meditation are practiced, common forms
include mindfulness meditation, transcendental meditation, yoga, and walking
meditation. Mindfulness mediation is more commonly being used in pain med-
icine and involves the patient concentrating on body sensations, thoughts, or
emotions that occur “in the moment.” Some have described as a reframing of
the experience of discomfort (i.e., pain or suffering) as the object of meditation.®
The patient learns to observe these sensations and thoughts in a nonjudgmental
way. Over time, meditation should be associated with less anticipation and neg-
ative view of pain. Yoga and walking meditation, derived from Zen Buddhism,
focuses on controlled breathing with slow deliberate movements and postures.
Transcendental meditation is similar but also focuses on a repetitive sound or
thought, with the repetition of a word or sound.” As with relaxation therapies,
meditation may be performed on a daily basis by patients with chronic pain to
help maintain a basal level of pain control. It can also be useful in the manage-
ment of acute or chronic pain “flare-ups.”

Guided Imagery

Guided imagery begins with a relaxation exercise in order to focus attention
and relieve tension. Common visualization of a safe place includes imagery of
a peaceful location or more physiologically focused imagery such as imagery of
fighting disease (i.e., white blood cells attacking cancer cells).”® Verbal sugges-
tions are then given to create a flow of thoughts that may focus the patient’s
attention on imagined visual, auditory, or olfactory sensations. A recent study
found guided imagery with relaxation as a useful technique in a study of oste-
oarthritis patients, demonstrating reduced pain, improvement in mobility, and
reduction in the use of over-the-counter medications."



Referral to a Specialist for Additional Pain
Management

Appropriate referral to a specialist is critical in patients with acute and chronic
pain conditions. Early referral can include referral to a specialist for interven-
tional therapies, acute surgical emergencies (i.e., acute organ pathology, herni-
ated lumbar disc with neurologic deficits). Many times, after initial conservative
measures have failed or offered minimal analgesic or functional improvements,
referral to a pain specialist may be necessary. A number of additional reasons
besides inadequate or suboptimal pain reduction may include comorbid psy-
chiatric disorders limiting response to treatment, need for diagnostic evalua-
tion, and /or validation of treatment plan. Referral may also be for consultative
reasons (i.e., medication recommendations or nonpharmacologic recommen-
dations). In management of acute and chronic pain with opioids, increased
aberrant behaviors, problematic use of medications, or signs of addiction or
medication misuse may be critical signals to refer the patient to an experienced
medical management pain specialist for transfer of care or consultation. Early
intervention and referral may help to limit the development or progression of
chronic pain and related affective distress, as well as limited unnecessary suffer-
ing by the patient due to suboptimal care.

If initial interventions by the primary care provider provide limited or no
benefit, referral to a pain specialist may be the next option.™

Table 13.3 Reasons for Referral to Pain Specialist

* Uncontrolled, severe pain

« Significant, ongoing disruption of physical and/or psychosocial functioning
+ Comorbid psychiatric disorder

« Diagnostic evaluation for unknown etiology or complex pain syndromes
« Validation of a diagnosis and treatment plan

+ Consultation for treatment recommendations

* Inability to establish mutually agreeable treatment goals

* Follow-up care to monitor opioid use/abuse

What is a successful referral?

+ Significant improvement in pain relief?

« Improved clarity of diagnosis?

« Effective communication between patient and specialist?
* Details clarified or missed?

« Disability addressed?

« Function maintained or improved?

* Does the specialist communicate the plan of treatment and outcomes to you, the
primary care provider?

Source: Haig AJ, Kesterson S. Chronic low back pain. In: Haig AJ, Colwell M, eds. Back Pain (ACP Key
Diseases). Philadelphia, Pa: American College of Physicians; 2005.
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Conclusion

The primary care clinician provides a valuable role in assessing, managing, and
facilitating a wide range of pain-related conditions. A more disease-centered
approach, common in other areas of primary care, that is, diabetes, hyperten-
sion, is needed for subacute and chronic pain conditions. The approach includes
a more comprehensive assessment of pertinent biological, psychological, and
social issues. A wide range of health care providers, including physical and occu-
pational therapists, pain psychologists and counselors, vocational rehabilitation
therapists, nurse educators, and other complimentary medical providers, may
help the primary care provider develop a patient-specific treatment program
facilitated by the use of theses team members. Pain psychology interventions
may include behavioral and cognitive-behavioral approaches as well as mind-
body-focused treatments. Examples of common psychological interventions
include biofeedback training, meditation, guided imagery, and hypnosis. More
specific to chronic pain management, professionals in the addiction medicine
and behavioral health area may also be important areas of referral or collabo-
ration. If the primary care provider feels ongoing referral or collaboration with
other specialists is in order, referral to a pain specialist may be beneficial as a
means of provider higher level care when transferring care entirely or tempo-
rarily to the specialist (i.e., for pharmacotherapy, multidisciplinary treatment,
and to provide interventional therapies), or to better clarify the treatment diag-
nosis, medication use, and other questions the primary care provider may not
feel comfortable individually assessing and treating.

Most important, helping to better teach patients to manage chronic pain
condition relies on an emphasis that the patient assume a more active, rather
than passive role, and all aspects of care, including the assessment, treatment,
and subsequent adjustment in the patient’s care. Many times, involvement of
the patient’s family, too, may help facilitate better outcomes and clarify any
questions or concerns related to the patient’s care. Again, focusing on biologic,
psychological, and social issues throughout the patient’s time in treatment will
enable the primary care physician to provide more efficient, practical, and suc-
cessful care.
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A

Aberrant behaviors
(defined), 20
Absenteeism, 1
Achilles muscle stretch
reflex testing, 34, 34f
Acupuncture
for fibromyalgia
syndrome, 47
for myofascial pain
syndromes, 49
for whiplash, 52
Alleviating/aggravating factors
of pain, 22
American College of
Physicians, 23
American Geriatric Society, 84
American Pain Society, 23
American Society of
Anesthesiologists, 104
Amitriptyline (Elavil), 47, 83t,
85,113
Amphetamine derivatives,
substance abuse
issues, 111
Analgesic efficacy, 20
Ankle clonus muscle stretch
reflex testing, 35f
Ankle dorsiflexion strength
testing, 30f
Ankle plantar flexion
strength testing, 30f
Antalgic gait, 41
Anterior cingulate cortex
(ACC), 13,14
Anticonvulsants, 83t. See also
Gabapentin; Pregabalin;
Topiramate
comorbidities, 114
conditions treated by, 49,
113,114
described, 85
side effects, 110
Antidepressants, 49, 85,
113-114. See also
Selective serotonin
reuptake inhibitors;
Tricyclic antidepressants
Antispasticity drugs, 49. See
also Tizanidine
Anxiety, as a comorbid
condition, 110-111
Appeals Council of the Social
Security Act, 59-60
Arthritis Self Management
Program (ASMP), 76

Ascending, descending
modulation, 12-13
Assessment tools
computed tomography, 23
description of pain, 22
4 A’s of pain assessment,
19-20
magnetic resonance
imaging, 23
myofascial/soft tissue
assessment, 39-40
neck disability index
(NDI), 60
Neck Pain and Disability
Scale, 60-61
Oswestry Disability
Questionnaire, 61
Pain Disability Index
(PDI), 60
radiographic assessment, 23
red flags in assessment, 24
Roland-Morris Disability
Scale, 61
for whiplash/whiplash-
associated disorders, 51
Autogenic training (AT), 133

Babinski reflex test, 35, 36f
Baclofen, 98, 99t
Balance and proprioception
testing, 4041
Barbiturates, substance abuse
issues, 111
Beck Depression Inventory,
110
Benzodiazepines, 48, 82f,
85-86, 111-112, 113
Biofeedback technique, 47,
77,133,136
Biogenic amines, 13
Biomedical sensory pain
model (Descartes), 5-6,
56-57
BioPsychoSocial model of
disability, 5657, 57f
Bodily “humors” (Galen), 55
Body-based therapies, 74-76.
See also Mind-body pain
management techniques
acupuncture, 75
chiropractic, 75
heat and cold, 74-75
magnets/copper
bracelets, 76
massage, 75

Botulinum toxin (Botox)
injections, 49, 52, 96
Brain-derived neurotrophic
factor (BDNF), 15

Brain processing of pain
central sensitization,
15-16, 16f
Pain Matrix, 14, 14f
peripheral sensitization,
15, 15f
Brief Pain Impact
Questionnaire, 19, 20t
Brief Pain Inventory (BPI), 19
Buprenorphine, 113

C

Calcitonin, 48
Carisoprodol (Soma), 86
Carpal tunnel
decompression, 52
Cauda equine syndrome, 24
Caudal epidural injections, 95
Cayenne (capsicum)
treatment, 78
Celecoxib (Celebrex),
49, 83t
Cervical and lumbar pain,
physical exam
balance and
proprioception, 40-41
motor strength testing,
29-30, 29f-30f
muscle stretch reflexes,
31-35
myofascial/soft tissue
assessment, 39-40
overview, 27
pain behavior, 41-42
posture/standing exam,
27-28
provocative testing, 35-39
range of motion, 28
sensation testing, 31
upper/lower limb muscle
testing, 31
Cervical discectomy, 52
Cervical facet syndrome,
93,94
Cervical myelopathy, 24, 35
Cervical radiculopathy, 24,
35-36
Chondroitin (nutritional
supplement), 78
Circumduction, 41
Cocaine, 126
Codeine, 88, 126
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Cognitive-behavioral therapy,
10, 74
for fibromyalgia
syndrome, 47
imagery component, 76—77
relaxation component, 76
self-report measures of
pain and, 42
for treatment of comorbid
conditions, 112
COMM (Current Opioid
Misuse Measure), 124t
Commission on Accreditation
of Rehabilitation Facilities
(CARF), 61
Comorbidities in pain
management, 107-114
anticonvulsants, 114
antidepressants, 113-114
anxiety, 110-111
depression, 109-110
opioids, 113
in peripheral neuropathic
pain, 109f
psychiatric illnesses, 109f
substance abuse, 111-112
treatment, 112-113
Complementary and
alternative medicine
(CAM), 73-78
body-based therapies,
74-76
cognitive-behavioral
therapy, 47, 74, 76-77
energy therapy, 77
types of, 73-74
Compression test (median
nerve), 37
Computed tomography (CT)
assessment, 23
Copper bracelet therapy, 76
Corticosteroids, 47, 83t, 86
Current Opioid Misuse
Measure (COMM), 120,
124t
Cyclobenzaprine, 47, 48,
85-86

D

Degenerative disk disease
(DDD), 93
Demographics of back and
neck pain, 1
Depression
in fibromyalgia syndrome,
45, 47
in hospital to home
transition, 103
opioids and, 113, 122t, 123t
pharmacologic treatment,
85, 87
relation of pain to, 6, 43, 56,
107-108, 109110, 109f
Depression, a comorbid
condition, 109-110

Descartes, Rene, 5-6
Description of pain
assessment, 22
Desipramine (Norpramin), 83t
Devil’s claw herb
(Harpagophytum
procumbens), 78
DHEA (dehydro-
epiandrosterone), 48
Diagnosis, Intractability, Risk,
and Efficacy Score (DIRE),
120, 123t
Diazepam (Valium), 83t
Diclofenac (topical NSAID),
87
Difficult-to-treat syndromes,
45-53
fibromyalgia syndrome,
45-48
myofascial pain syndromes,
48-49
whiplash/whiplash-
associated disorders,
50-52
Diflunisal, 83
Disability (defined), 57, 58
Disability determination
service (DDS), 60
Disability management in
primary care, 55-69
definitions
functional limitation, 58
functioning, 58
handicap, 58
impairment, 58
malingering, 59
secondary gain, 59
disability models
biomedical, 56-57
biomedical sensory pain,
5-6, 56
BioPsychoSocial, 5657,
57f
ICF, 58, 58f
functional capacity
assessment, 64
functional capacity testing,
6567, 65t, 66t, 67t
functional capacity testing
utility, 67-68, 68t, 69t
pain theory, 55-56
treatment spectrum of
care
work hardening (WH),
62-64
work rehabilitation, 62t
world conditioning
(WC), 61-62, 64
Disability programs, 59—-60
Discharge planning, hospital
to home transition,
105-106
Dry needling/injection, 49
Dual reuptake inhibitors
(SNRIs), 47. See also
Duloxetine; Milnacipran

Duloxetine, 47, 85, 87, 113

Dural tension: lower
extremity/lumbosacral
spine, 37-38

Duration of pain
assessment, 21

Elavil (amitriptyline), 47, 83t,
85,113
Endogenous pain systems,
13-14
Energy medicine, 74
Engel, George, 57
Epidural steroid injection
(ESI), 23, 91-92, 95
Epiduroscopy, 92, 97
Evaluation and diagnosis
back injuries, 23
neck pain, 24
pain assessment, 19-22
alleviating/aggravating
factors, 22
duration, 21
function/management
goals, 22
intensity, 22
location, 21, 21f
quality/description, 22
questionnaire, 20t
red flags, 24

F

Facet injections, 91, 94, 94f
Failed back syndrome, 93,
100-101
Federal Employees’
Compensation Act
(FECA), 59
Fibromyalgia syndrome, 4548
assessment, 4647
common/less common
complaints, 45-46
comorbidities, 45
treatment
alternative modalities, 47
medications, 47
no evidence for efficacy,
47-48
Fish oil, 78
Fluoxetine, 47
Food and Drug
Administration (FDA), 47,
84, 85, 96
4 A’s of pain assessment,
reassessment, 19-20
Functional capacity
assessment, 64
Functional capacity testing,
65-67, 65t, 66t, 67t
Functional capacity testing
utility, 67-68, 68t, 69t
Functional limitation
(defined), 57, 58



G

GABA (gamma (7y)-amino
butyric acid), 6, 13
Gabapentin (Neurontin), 83t,
85, 114
Gait changes and testing,
24, 41
Galen, 55
Gate control theory
(Melzack and Wall), 6,
71, 56
Glucosamine (nutritional
supplement), 78
Glutamate, 6, 12, 13, 15,
16f, 16t
Goals of pain management, 22
Great toe dorsiflexion
strength testing, 30f
Guaifenesin, 48
Guided imagery, 131, 132¢,
133-134

H

Hamilton Depression Rating
Scale, 110
Hand clumsiness, 24
Handicap (defined), 58
Healing touch technique
(energy therapy), 77
Herbal remedies, 74, 78
Herniated nucleus pulposus
(HNP), 93
Heroin, 126
Hip flexion strength
testing, 29f
Hip hiking, 40, 41
Hippocrates, 5, 55
Hoffman sign, 35
Hospital to home transition
discharge planning,
105-106
inpatient issues, 104-105
postoperative placement
types, 105
surgical preparation,
103-104
Hydrocodone (Vicodin), 83t
Hydromorphone, 83t
Hyperreflexia, 35
Hypnotherapy, 47

Ibuprofen, 81, 83t, 84

ICF (International
Classification of
Functioning, Disability,
and Health) model of
disablement, 58, 58f

ICIDH (International
Classification of
Impairments, Disabilities,
and Handicaps), 58

Imagery techniques, 7677
Impairment (defined), 57, 58
Implanted modalities,
97-99, 99t
candidate selection, 99t
intrathecal pumps, 92, 98f
morphine delivery, 98-99
pre-implantation trial,
98-99
pulse generator, 100, 100f
Inpatient issues, hospital to
home transition, 104-105
Intensity of pain assessment,
22
Interlaminar epidural
injections, 95
Interventional options,
91-101. See also
Noninterventional
rehabilitation-based
spectrum of care
botulinum toxin (Botox)
injections, 49, 52, 96
epidural steroid injections,
23,91-92, 95
epiduroscopy, 92, 97
facet injections, 91, 94, 94f
implanted modalities, 92,
97-100, 99t, 100f
intradiscal electrothermal
therapy, 97
patient assessment,
evaluation, 92-93
prolotherapy/regenerative
injection therapy, 92, 97
radiofrequency lesioning,
97
referral determination,
91-92
sacroiliac injections, 95-96
spinal cord stimulation, 6,
100-101, 100f, 101t
spinal injections, 93, 93f
trigger/tender point
injections, 48, 49, 96

K

Ketoprofen, 49
Knee extension strength
testing, 29f

L

Lidoderm, 87-88
Lower extremities
cauda equine
syndrome, 24
exam modalities, 42—43
myofascial trigger pain
referral patterns, 40
provocative testing
dural tension, 37-38
sacroiliac joint
dysfunction, 38-39

testing
muscle stretch, 33
proprioceptive
testing, 41
provocative testing,
37-39
sensation testing, 31
Lower limb muscle stretch
reflexes, 33
Lower limb muscle
testing, 31
Lumbar pain, physical exam.
See Cervical and lumbar
pain, physical exam
Lyrica (pregabalin), 83t

M

Magnet therapy, 76
Magnetic resonance imaging
(MRI) assessment, 23

Malingering (definition), 59
Marijuana, 112, 126
McGill Pain Questionnaire
(MPQ), 19
Median nerve testing, 37
Medical Outcomes Study,
36-item Short Form
Health Survey (SF-36), 60
Medications for low back
pain, 81-88, 82f. See also
Opioids
acetaminophen, 83—84, 83t
anticonvulsants, 49, 83t, 85,
110, 113, 114
antidepressants, 49, 85,
113-114
emerging therapies
duloxetine, 87
Lidoderm, 87-88
Nucynta, 88
topical NSAIDs, 87
nonsteroidal anti-
inflammatories, 48, 49,
52, 83t, 84
polypharmacy, 87
skeletal muscle relaxants,
85-86
systemic corticosteroids, 86
Meditation, 77, 133—134,
136
Melatonin, 48
Metaxalone (Skelaxin), 83t
Methylprednisolone, 52, 83t
Milnacipran, 47
Mind-body pain management
techniques, 76
biofeedback, 47, 77,
133,136
guided imagery, 131, 132t,
133-134
meditation, 77, 133—134,
136
relaxation therapy,
133-134

<
w
a
z




INDEX

142

Monoamines, 6, 13. See
also Norepinephrine;
Serotonin

Morphine, 98-99, 126

Motor strength testing,
29-30, 29£-30f

ankle dorsiflexion, 30f
ankle plantar flexion, 30f
great toe dorsiflexion, 30f
hip flexion, 29f

knee extension, 29f

Motrin (ibuprofen), 83t

Muscle relaxants. See also
Skeletal muscle relaxants

for myofascial pain
syndromes, 49

NSAIDs with, 81

substance abuse
issues, 111

for whiplash, 52

Muscle stretch reflex testing,

31-35

Achilles reflex, 34, 34f

ankle clonus, 35f

cervical myelopathy
tests, 35

grading, 33

lower limb, 33

medial hamstring, 34

patellar reflex, 33f

reflex hammers, 32, 32f

upper limb, 33
Myofascial pain syndromes
(MP!

primary characteristics, 48
secondary characteristics,
48-49
treatment
medication, 49
physical modalities, 49
Myofascial release, 49
Myofascial trigger pain
referral patterns, 40

N

Naprosyn (naproxen), 83t

Naproxen, 83t

National Health and
Nutrition Education
Survey (NHANES), 1

Neck collar immobilization,
51

Neck Disability Index (NDI),
51, 60

Neck Distraction Test (for
cervical radiculopathy), 36

Neck Pain and Disability
Scale (NPAD), 60-61

Neo-spinothalamic system,
12

Neuromatrix of body-self,
7, 8f 56

Neuronal-type (N-type)
calcium channel
blocker, 99

Neurontin (gabapentin), 83t,
85, 114
NHANES (National Health
and Nutrition Education
Survey), 1
Nociception
central pain
mechanisms, 16t
modulation, 11-12
transduction, 10
transmission, 10-11
Noninterventional
rehabilitation-based
spectrum of care,
129-136. See also
Interventional options
mind-body techniques,
133-134
specialist referrals, 135,
135t
spectrum of treatment
models, 131-132
therapy professionals,
129-131
Nonsteroidal anti-
inflammatory drugs
(NSAIDs), 82f. See also
Celecoxib; Ibuprofen;
Ketoprofen; Naproxen
described/efficacy
review, 84
for fibromyalgia
syndrome, 48
for myofascial pain
syndromes, 49
for whiplash, 52
Norepinephrine, 6, 47,
85-86, 87-88, 113
Norpramin (desipramine), 83t
Nucynta (tapentadol), 83t, 88
Numeric Rating Scale
(NRS), 19

o

Omega-3 fatty acids
(supplement), 78
Opioid Risk Tool (ORT),
120, 122t
Opioids, 13. See also
Buprenorphine;
Hydrocodone;
Oxycodone; Tapentadol;
Tramadol
analgesic efficacy/side
effects, 86
comorbid with persistent
pain, 109-110
for fibromyalgia
syndrome, 47
inpatient issues, 104
for myofascial pain
syndromes, 49
substance abuse issues, 111
Opioids, safe prescribing,
17-127

Current Opioid Misuse
Measure, 120, 124t
deciphering urine screening
results, 125-126
Diagnosis, Intractability,
Risk, and Efficacy Score,
120, 123t
documenting with the
PADT, 126-127
the opioid agreement,
124-125
Opioid Risk Tool,
120, 122t
SOAPP-R, 120, 121t-122t
understanding aberrant
behaviors, 127
Oppenheim test, 35
Osteoarthritis, 45, 75, 78,
85, 86
Oswestry Disability
Questionnaire
(ODQ), 61
Oxycodone (Percocet), 83t,
88, 125

P

Pain and Mood in
Community Survey, 108f
Pain Assessment and
Documentation Tool
(PADT), 126-127
Pain assessment elements,
19-22
alleviating/aggravating
factors, 22
duration, 21
4 A’s of assessment,
reassessment, 19-20
function/management
goals, 22
intensity, 22
location, 21
quality/description, 22
questionnaires, 19-20, 20t
Pain behavior
common signs, 41-42
Fordyce’s description, 41
functional capacity testing,
65-67, 65t, 66t, 6768,
67t
Pain physiology, 7-16
ascending/descending
modulation, 12-13
brain processing of pain,
14-16
endogenous pain systems,
13-14
nociception
central pain
mechanisms, 16t
modulation, 11-12
transduction, 10
transmission, 10-11
primary sensory
afferents, 9



Pain theory, 5-7
biomedical sensory model,
5-6, 56
gate control theory, 6,
7f, 56
historical background,
55-56
neuromatrix, 7, 8f
neuromatrix of body-self,
7, 8f, 56
Paleospinothalamic system,
12-13
Palmar paresthesia, 24
Paroxetine, 85
Pathophysiology, 5-16
nociceptive vs. neuropathic
pain, 5
pain physiology, 7-16
pain theory, 5-7, 8f, 55-56
Patient controlled analgesia
(PCA), 104
Percocet (oxycodone), 83t,
88, 125
Peripheral nerve pathology,
35-36
Peripheral sensitization,
15, 15f
Phalen test (median nerve),
37
Prednisone (Solumedrol), 83t
Pregabalin, 47, 83t, 85, 114
Presenteeism, 1
Prialt (ziconotide), 9899
Progressive muscle relaxation
(PMR), 133
Prolotherapy/regenerative
injection therapy, 92, 97
Provocative testing, lower
extremities
dural tension, 37-38
sacroiliac joint dysfunction,
38-39
Provocative testing, upper
extremities, 35-37
peripheral nerve screen,
36-37
median nerve testing, 37
ulnar nerve testing, 37
radiculopathy, peripheral
nerve pathology, 35-36

Q

Qigong (healing energy), 77

Quality/description of pain
assessment, 22

Queen Square reflex
hammer, 32, 32f

Questionnaires for pain
assesment, 19-20, 20t

R

Radiofrequency lesioning, 97
Radiofrequency neurotomy,
52

Radiographic assessment, 23

Red flags in assessment, 24

Regenerative injection
therapy, 92, 97

Rehabilitation. See Disability
management in primary
care

Reiki (energy medicine),
74,77

Relaxation therapy, 76,
133-134

Rheumatoid arthritis, 23,
45,78

Roland-Morris Disability
Scale, 61

Romberg Testing, 40

S

Sacroiliac joint dysfunction,
38-39
Sciatica (herniated nucleus
pulposus), 93
Screener and Opioid
Assessment for Patients
with Pain (SOAPP-R),
120, 121122t
Secondary gain (definition),
59
Selective nerve root
injections, 95
Selective norepinephrine
reuptake inhibitors
(SNRIs), 47, 85, 87, 113
Selective serotonin reuptake
inhibitors (SSRls), 47, 85,
113. See also Fluoxetine
Selegiline, 126
Sensation testing
cervical spine/upper
extremities, 31
lower extremities, 31
Sensorimotor cortex (SSI,
SSil), 14
Serotonin, 6, 11-13, 86,
88. See also Selective
norepinephrine reuptake
inhibitors; Selective
serotonin reuptake
inhibitors
Shoulder Abduction Test (for
cervical radiculopathy), 36
Skelaxin (metaxalone), 83t
Skeletal muscle relaxants,
85-86, 87. See also
Cyclobenzaprine;
Diazepam; Metaxalone
SOAPP-R (Screener and
Opioid Assessment for
Patients with Pain), 120,
121122t
Social Security Act (SSA),
59-60
Social Security Disability
Insurance (SSDI),
59-60

Social Security Income (SS),
59-60
Soma (carisoprodol), 86
“Specific” pathways
of pain, 6
Spinal cord stimulation,
6, 100-101, 100f;
100t. See also TENS
(transcutaneous electric
nerve stimulation)
Spinal injections, 93
Spinal stenosis, 93
Spurling Test (for cervical
radiculopathy), 36
Steroid injections, 52
Steroid taper, 49
Substance abuse, 111-112
Substance P, 6, 15
Systemic corticosteroids,
83t, 86

T

Tapentadol (Nucynta),
83t, 88

Taylor reflex hammer, 32f

Tender point injections, 96

TENS (transcutaneous
electric nerve
stimulation), 6, 42, 100.
See also Spinal cord
stimulation

Therapeutic touch (TT),
74,77

Tinel test (median nerve), 37

Tizanidine, 49

Toe drag, 41

Tomahawk reflex hammer,
2f

Topical NSAIDs, 87

Topiramate, 85

Tramadol (Ultram), 47, 83t

Transcendental Meditation,
134

Transforaminal epidural
injections, 95

Trazodone, 85

Trendelenburg gait, 41

Tricyclic antidepressants
(TCAs), 49, 85, 113. See
also Amitriptyline

Trigger point injections, 48,
49, 96

U

Ulnar nerve testing, 37
Ultram (tramadol), 83t
Ultrasound
for myofascial pain
syndromes, 49
for whiplash, 51-52
United States National
Ambulatory Medical
Care Survey, 1
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Upper extremities,
provocative testing, 35-37
peripheral nerve screen
median nerve testing, 37
ulnar nerve testing, 37
radiculopathy, peripheral
nerve pathology, 35-36
Upper limb muscle stretch
reflexes, 33
Upper limb muscle testing,
31
Upper Limb Tension
Test (for cervical
radiculopathy), 36
Urine screening results,
in opioid prescribing,
125-126
Usui, Mikao, 77

v

Valium (diazepam), 83t
Venlafaxine, 49, 113

Vicodin (hydrocodone),
83t, 126
Vitamin supplements, 74

w

Whiplash/whiplash-associated
disorders, 50-52
assessment of pain, 51
characteristics of pain, 50
Cochrane review
determination, 50-51
patient classification, 50
treatment, 51-52
aggressive options, 52
conservative options,
51-52
limited evidence, 52
moderate level of
evidence, 52
not effective, 52
Willow bark herb (Salix
alba), 78

Work conditioning (WC),
treatment
described, 61-62
occupation therapy
programs, 64
Work hardening (WH),
treatment
described, goals of, 62
occupational therapy
programs, 64
program standards, 63-64
Work rehabilitation,
treatment modalities, 62t
World Health Organization
(WHO), models of
disablement, 56-58, 56f,
57f, 58f

y 4

Zen Buddhism, 134
Ziconotide (Prialt), 98-99
Zostrix (cayenne cream), 78
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