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Overview

The Low Back Disorders treatment guideline is designed to provide health care providers who are the primary target
users of this guideline with evidence-based guidance on the treatment of working-age adults with low back disorders
whether acute, subacute, chronic, or post-operative. While the primary patient population target is working adults, it is
recognized the principles may apply more comprehensively. This guideline does not address several broad categories
including congenital disorders or malignancies. It also does not address specific intra-operative procedures.

Objectives of this guideline include evaluations of baseline evaluation, diagnostic tests and imaging, physical activity,
return to work, medications, physical therapy, cryotherapy, heat therapies, electrical therapies, manipulation,
acupuncture, injections, operative procedures, and rehabilitation. Comparative effectiveness is addressed where
available. This guideline does not address comprehensive psychological and behavioral aspects of pain management as
those are addressed in the ACOEM Chronic Pain guideline. It is recognized that there are differences in workers’
compensation systems.(1) There also are regional differences in treatment approaches.(2-4) The Evidence-based
Practice Spine Panel and the Research Team have complete editorial independence from the American College of
Occupational and Environmental Medicine and Reed Group which have not influenced the guidelines. The literature is
routinely monitored and searched at least annually for evidence that would overturn this guidance. The guideline is
planned to be comprehensively updated at least every five years, or more frequently should evidence require it. The
health questions for acute, subacute, chronic, and post-operative low back disorders addressed by this guideline
include:

e What evidence supports the initial assessment and diagnostic approach?

e  Whatred flags signify serious underlying condition(s)?

What diagnostic approaches and special studies identify clinical pathology?

What initial treatment approaches have evidence of efficacy?

What is the evidence of work-relatedness for various diagnoses?

What modified duty and activity prescriptions and limitations are effective and recommended?
When is return to work status recommended?

When initial treatment options fail, what evidence supports other interventions?

When, and for what conditions are injections and other invasive procedures recommended?
When, and for what conditions is surgery recommended?

Which surgeries are recommended for which conditions?

What management options are recommended for delayed recovery?

A detailed methodology document used for guideline development including evidence selection, scoring, incorporation
of cost considerations, (5, 6) and formulation of recommendations is available online as a full-length document(7) and
also summarized.(8, 9) All evidence in the prior low back disorders guidelines garnered from 7 databases was included
in this guideline (Medline, EBM Online, Cochrane, TRIP, CINAHL, EMBASE, PEDro). Additionally, new comprehensive
searches for evidence were performed with both Pubmed and Google Scholar up through 2018 to help assure complete
capture. There was no limit on year of publication. Search terms are listed with each table of evidence. Guidance is
developed with sufficient detail to facilitate assessment of compliance(5) and auditing/monitoring.(6) Alternative
options to manage conditions are provided.

This guideline has undergone extensive external peer review. The only AGREE(6) and IOM criteria(5) not adhered to is
incorporation of the views of the target population. Neither patients with low back pain nor other affected patient
groups were involved. In accordance with the IOM’s Trustworthy Guidelines, detailed records are kept, including
responses to external peer reviewers.(5)

Copyright ©2020 Reed Group, Ltd. Page | 7


https://authoring.mdguidelines.com/acoem/disorders/chronic-pain
https://authoring.mdguidelines.com/acoem/methodology

Impact

It is estimated that 60 to 80% of the general population will experience an episode of low back pain (LBP) during their
lifetime.(10, 11) The annual prevalence rate is between 25 and 60%.(12) LBP recurrence rates reportedly range from
24 to0 80%.(13, 14) Low back disorders are the most frequent problems presented to health care providers. Back
injuries are among the most common causes of reported occupational disorders with an incidence rate of 20 per 10,000
full-time workers and an average of 7 days away from work per injury.(15) In addition, low back disorders are
disproportionately expensive, accounting for 10 to 33% of workers’ compensation costs.(16-18) Occupationally related
back pain has a national direct annual cost of $10.8 billion (US). However, this estimate is overly conservative as it does
not include the indirect cost to employers who must rehire and retrain replacement workers, the loss of productivity,
reduced quality work, administrative costs, and losses to the patient and patient’s family (including productivity at
home). Finally, it does not take into account those workers who do not file for disability, but nonetheless experience the
effects of LBP.(19)

Overview

Recommendations on assessing and treating adults with low back problems are presented herein. Topics include the
initial assessment and diagnosis of patients with acute, subacute, and chronic radicular and non-radicular low back
disorders, identification of red flags that may suggest the presence of a serious underlying medical condition, initial clinical
and mechanical evaluation, management, diagnostic considerations and special studies to identify clinical pathology,
work-relatedness, modified duty and activity, and return to work, as well as further management considerations including
delayed recovery. In accordance with the most common classification, LBP is categorized as acute (<1 month duration),
subacute (1 to 3 months duration), and chronic (>3 months duration).!

Algorithms for patient management are included. This guideline’s master algorithm schematizes how practitioners may
manage acute, subacute, or chronic low back disorders. The text, tables, and numbered algorithms expand upon the
master algorithm.

As there are few studies that primarily evaluated patients with work-related back disorders,? studies that include
broader populations of adults were necessarily used to develop the recommendations. In addition, most studies that
focus on pharmaceuticals, appliances, and specific devices are industry-sponsored. In certain areas, this may have made
little difference as the comparisons were between the medication and placebo and the results may be consistent and
considerable. However, in other studies, the comparison groups may have been suboptimally treated (e.g., with low-
dose of ibuprofen) and produced a bias in favor of the medication or device. In addition, industry-sponsored studies
have been shown to frequently have better results and lower complication rates than studies conducted by independent
investigators.(20-22) There are several widely used highly remunerative injections and invasive procedures with
sparse studies without significant replication. These are also concerning for potential biased reporting. High-quality
studies of physical modalities and delayed recovery are methodologically challenging and thus scant. They commonly
suffer from methodological weaknesses (e.g., unblinded, multiple co-interventions, non-standardized techniques) that
necessarily limit the strength of conclusions.

Summary of Recommendations and Evidence
The following is a summary of many of this guideline’s recommendations:

= The initial assessment of patients with low back problems focuses on detecting indications of potentially serious
disease, termed “red flags” (i.e., fever or major trauma).

= Inthe absence of red flags, the focus should begin and remain on functional recovery.

= Atthe first visit, the patient should be assured that LBP is normal, has an excellent prognosis and, in all but rare
cases, is not debilitating on a long-term basis. Patients with elevated fear avoidance beliefs may require additional

"When a study used a different classification, those articles were grouped into one or more of these three categories for purposes of
uniformity.

2Many studies do not describe the work status of the patients included. Many other studies excluded those with workers’ compensation
claims.
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instructions and interventions to be reassured of this prognosis. Those reassurances are thought to reduce the
probability of the patient developing chronic pain syndrome.

To avoid undue back symptoms and debilitation from inactivity, some activity or job modification may be helpful in
the acute period. However, bed rest is not recommended for essentially all LBP and radiculopathy patients other
than those with unstable fractures or cauda equina syndrome with pending neurological catastrophe. Maintaining
ordinary activity as much as possible leads to the most rapid recovery.

Patients should be encouraged to return to work as soon as possible as evidence suggests this leads to the best
outcomes. This process may be facilitated with temporary modified (or alternative) duty particularly if job
demands exceed patient capabilities. Full-duty work is a reasonable option for patients with low physical job
demands and/or the ability to control such demands (e.g., alternate their posture) as well as for those with less
severe presentations.

An early mechanical evaluation using repeated end-range test movements to determine the presence or absence of
a directional preference and pain centralization has been shown to guide directional exercise treatments that are
associated with better outcomes.

Appropriate adjustment of physical activity if needed, an exercise prescription, non-prescription medication or an
appropriately selected nonsteroidal anti-inflammatory drug (NSAID), and the use of thermal modalities such as
heat and/or cryotherapies may be helpful in relieving discomfort.

In the absence of red flags, imaging and other tests are not recommended in the first 4 to 6 weeks of low back
symptoms as they are highly unlikely to result in a meaningful change in clinical management.

“Abnormal” findings on x-rays, magnetic resonance images, and other diagnostic tests are so common they are
normal by age 40. Studies, if repeated today, would likely reduce that age for normal findings as obesity is
associated with degenerative findings on imaging studies.(23-25) Bulging discs also continue to increase after age
40, and by age 60 will be encountered in 70 to 80% of patients. This requires that a careful history and physical
examination be conducted in order to correlate historical, clinical,(26) and imaging findings prior to assigning the
finding on imaging to a patient’s symptoms. It is recommended that those providers unable to make those
correlations, and thus properly educate patients about these complex issues, should defer ordering imaging studies
to a qualified consultant in musculoskeletal disorders. Without proper education on prevalence, treatment, and
prognosis, patients may become focused on “fixing” their abnormality (which may be a completely normal finding)
and thus iatrogenically increase their risk of developing chronic pain and needless debility.

Among the modes of exercise, aerobic exercise has the best evidence of efficacy, whether for acute, subacute, or
chronic LBP patients.

Non-specific stretching is not recommended as it is not helpful for treatment of LBP. However, specific types of
stretching exercises appear helpful (e.g., directional and slump stretching). Strengthening exercises, including
lumbar stabilization exercises, are recommended, but not until the acute period of LBP has sufficiently subsided.
Many invasive and noninvasive therapies are intended to cure or manage LBP, but no quality evidence exists that
they accomplish this as successfully as therapies that focus on restoring functional ability without focusing on pain.
In those cases, the traditional medical model of “curing” the patient does not work well. Instead, patients should be
aware that returning to normal activities most often aids functional recovery.

Patients should be encouraged to accept responsibility for managing their recovery rather than expecting the
provider to provide an easy “cure.” This process promotes the use of activity and function rather than pain as a
guide, making the treatment goal of return to occupational and non-occupational activities more obvious.

If symptoms persist without improvement, further evaluation is recommended.

Patients with evidence of specific nerve root compromise confirmed by appropriate imaging studies may be
expected to potentially benefit from surgery.

Quality evidence indicates that patient outcomes are not adversely affected by delaying non-emergent surgery for
weeks or a few months and continued conservative care is encouraged in patients with stable or improving deficits
who desire to avoid surgery. However, patients with either moderate to severe neurological deficits that are not
improving or trending to improvement at 4 to 6 weeks may benefit from earlier surgical intervention. Those with
progressive neurological deficit(s) are believed to have indications for immediate surgery. Those with severe
deficits that do not rapidly improve are also candidates for earlier testing and referrals.

Nonphysical factors (such as psychiatric, psychosocial, environment including non-workplace and workplace, or
socioeconomic problems) should be investigated and addressed, especially in cases of delayed recovery or delayed
return to work.
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Basic Principles and Definitions

Active Therapy: The term “active therapy” generally involves the patient taking an active role in the treatment of their
LBP using various modalities. Active therapeutic exercises include aerobic activity, muscle reconditioning (light-weight
lifting or resistance training), directional exercises, and active physiotherapy.(27) Active therapy may also include
psychological, social, and educational components in conjunction with therapeutic exercises.(28)

Acute, Subacute, and Chronic Low Back Pain: Acute, subacute, and chronic LBP are categorized as less than 1 month,
1 to 3 months, and greater than 3 months duration, respectively (29).3

Adjacent Segment Disease: This theory postulates that if there is disease in one spinal segment, it increases the
probability of disease in the neighboring segment. It is most commonly used to indicate the probability of a disc
problem in the segment adjacent to a fused or otherwise operated segment, although surgery is not inevitably indicated.

Aggressive Exercise Therapy: This therapy typically concentrates on cardiovascular training and strengthening of
muscles to improve back function.(30-32) Aggressive exercise therapy is a primary treatment for chronic LBP and after
various back surgeries, and is frequently initiated in the course of treating subacute LBP.

Ankylosing Spondylitis: Spondylitis is a chronic, inflammatory, rheumatic condition of the sacroiliac (SI) joints and the
spine. As the condition advances, it may cause fusion of the vertebrae and SI joints (ankylosis). Spondylitis can affect
other body tissues.

Bulging Intervertebral Disc: The intervertebral disc is a fibrocartilaginous material. Its primary function is to allow
slight movement between each individual spinal segment and significant ranges of motion when all segments are
considered together as one functional unit. A disc also acts as a shock absorber for the spine and is composed of an
annulus fibrosis (a broad circumferential ligamentous structure) surrounding the nucleus pulposus (a gel-like
substance). A bulging intervertebral disc involves an assessment that the degree of natural disc bulging is larger than is
typical at a given level. “Protrusion” is a term sometimes used to describe a bulging disc, particularly in radiological
literature. Such bulging may be described as focal, diffuse, central, and/or lateral. A key distinction is that there is no
rupture of the nucleus pulposus through the annulus. Disc bulging increases as the day progresses (approximately 20%
diurnal volume variation) and disc bulging is also magnified if an MRI is performed in a standing position. Other than
relatively unusual situations (e.g., large lateral bulging into a narrowed neuroforaminal space or large central bulging
into a narrowed spinal canal), bulging is thought to be asymptomatic.(33)

Centralization: Centralization is a pattern of pain response elicited and reported by patients during a form of lumbar
assessment using repeated end-range movements in one direction of testing and various postures, most often end-
range positioning. When pain referred or radiating away from the spine retreats back toward or to the midline in
response to a single direction of sustained or repeated positional spinal testing, that pain is “centralizing” or has
“centralized.”

Chemonucleolysis: Chemonucleolysis is the process of injecting chymopapain (or other enzyme) into the
intervertebral disc to dissolve the gelatinous intradiscal material. The disc then shrinks in size. This procedure is less
invasive then back surgery, but is currently largely unavailable in the U.S. due in part to adverse effects.

Chronic Non-specific Low Back Pain: LBP lasting longer than 3 months (12 weeks) is defined in this document as
“chronic.” Chronic LBP is labeled as “non-specific” when it is deemed to be not attributable to a recognized, known
specific pathology.(30) The majority of chronic LBP is non-specific.(13, 34) Included in this category are terms used to
attempt to describe these patients with specificity that includes purportedly “specific” terms such as degenerative disc
disease, “discogenic” back pain, “black disc disease,” micro instability, lumbar spondylosis, facet syndrome, piriformis
syndrome, sacroiliac joint syndrome, and myofascial pain. There is no scientific consensus that the pain-generating
structure can be reliably identified in these pain syndromes. There are specific treatments used to target these patients,
but most are not supported by evidence from high-quality randomized controlled trials (RCTs). As the placebo or

3This document uses these definitions regardless of whether other definitions were used at the onset of chronic LBP (e.g., a minority of
studies use a 6-month duration for chronic pain).
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control populations used in many studies included throughout this document routinely improve, one cannot infer that
improvement in pain with such treatment is quality evidence in support of a mechanistic theory.

Degenerative Disc Disease: Degenerative disc disease (DDD) is the degeneration of the vertebral discs and may be a
natural consequence of aging. It is sometimes used synonymously with the term “spondylosis.” DDD may also lead to
spinal stenosis (a narrowing of the spinal canal) that may place pressure on the spinal cord and other nerves.(35) DDD
is generally considered to be a normal process of aging and is generally thought to be asymptomatic unless neurological
impingement results.

Derangement: A non-specific term purportedly a painful displacement within the spine often used by those performing
manipulation. A derangement is considered by some proponents to be “reducible” when a directional preference and pain
centralization are elicited during a mechanical evaluation using repeated end-range test movements. May be used as an
equivalent though less specific term to displaced intervertebral disc contents.

Delayed Recovery: Delayed recovery is an increase in the timeframe prior to returning to work or usual activities
compared with the length of time expected based on average expectations, severity of the disorder, and treatments
provided.

Directional Preference: The single direction of repeated end-range spinal bending or positioning tests that causes an
individual’s pain to centralize, abolish, or both. Midline-only pain cannot centralize (it is already central) but may have a
directional preference where a single direction of end-range bending or positioning reduces or eliminates that midline
pain.

Extrusion: See Herniated Intervertebral Disc below.

Facetectomy: Facet joints of the vertebrae (also called zygapophysial joints) are synovial fluid lubricated joints
posterolaterally located on each side of the posterior (back) of the spine. The joint is formed where each side of the
vertebrae overlap one another. A facetectomy is the removal of the bone that forms these joints.

Failed Back Surgery Syndrome: Failed back surgery syndrome (FBSS) is an ill-defined term sometimes used to label a
heterogeneous set of conditions with suboptimal post-surgical results including chronic pain and persistent or
recurrent disability. While indicating that surgery failed to achieve pre-operative goals, there are patients who do
improve with either time or subsequent treatment. As negative terms may foster debility and impede recovery, this
term is discouraged (LBP or chronic LBP are preferable diagnoses). However, because the term is used in the scientific
literature, it is discussed in this document.

Foraminotomy: The intervertebral foramina are the normal gaps through the bone between the vertebrae through
which a spinal nerve root exits the spinal canal. A foraminotomy is the removal of part of the bone around the
intervertebral foramina to increase the size of this passage.

Functional Capacity Evaluation: A functional capacity evaluation (FCE) is a comprehensive battery of performance-
based tests to determine an individual’s ability to work and conduct activities of daily living.(36) An FCE may be done to
identify an individual’s ability to perform specific tasks associated with a job (job-specific FCE), or his or her ability to
perform physical activities associated with any job (general FCE). The term “capacity” used in FCE may be misleading,
as an FCE generally measures performance and effort rather than capacity.

Functional Improvement (especially Objective Evidence): Evaluation of the patient prior to the initiation of
treatment should include documentation regarding objective physical findings and current functional abilities both at
home and at work. This should include a clear statement regarding what objective or functional goals are to be achieved
through the use of treatment if anything other than full functional recovery occurs. These measures should be tracked
during treatment and evidence of progress towards meeting these functional goals should be sought. Examples of
documentation supporting improved function would be increased physical capabilities including job specific activities,
return to work, return from off-duty-status to modified duty, performance of exercise goals, participation in progressive
physical therapy, and other activities of daily living. Validated tool(s), such as the Modified Oswestry Questionnaire and
Roland-Morris Disability Questionnaire may also help track progress, although they are subjective. Objectively
measured improvements in strength or aerobic capacity may be physical examination correlates of improved function.
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Functional Restoration: Functional restoration is a blend of various techniques and programs (both physical and
psychosocial), rather than one specific set of active exercises, processes or therapies. The basic principle for all of these
individually tailored programs is to help LBP patients cope with pain and return to the functional status required for their
daily needs and work activities.(37) The term functional restoration program frequently refers to a full-day
multidisciplinary, medically-directed program typically lasting from 3 to 6 weeks, employing an interdisciplinary team
often consisting of therapists, psychologists, case managers, and nurses.(38)

Herniated Intervertebral Disc: A herniated intervertebral disc involves a defect in the annulus fibrosis with rupture
of the nucleus pulposus out through that opening. A herniated disc may exert direct mechanical pressure and/or
chemically irritate a nerve root, causing pain (see Table 2. History and Physical Examination Findings with Reported
Sensitivity and Specificity Estimates for Common Specific Spine Disorders for tests to help determine if a patient has a
herniated intervertebral disc). Herniated discs are often asymptomatic.

Laminectomy: The lamina is the thin bony area of the vertebrae that covers each of the two posterolateral aspects of the
spinal canal. Laminectomy is the complete removal of one lamina to expose or access the spinal canal.

Laminotomy: A laminotomy is the partial removal of the lamina to expose or access the spinal canal.

McGill Pain Questionnaire: The McGill Pain Questionnaire (MPQ) attempts to quantify pain, describing pain not solely in
terms of intensity, but also in terms of sensory, affective, and evaluative qualities. It was intended to provide a way of
identifying differences among different methods of relieving pain.(39-42)

Oswestry Disability Index: The Oswestry Disability Index (ODI) is a subjective tool intended to measure functional
disability by evaluating a patient’s perceived limitations in performing activities of daily living. There are 10 questions
related to pain and disability. The “score” is presented as a percentage (0 to 100) - 0% represents no pain or disability
while 100% represents total disability.(43, 44) However, the test is not standardized and is frequently modified,
making interpretations difficult.(45, 46)

Passive Modality: Passive modalities refer to various types of treatment that usually involve administration of some
form of applied stimulus rather than active therapy (see Active Therapy, above). Forms of passive modalities include
massage, hydrotherapy (e.g., whirlpools, hot tubs, spas, etc.), ultrasound, and hot/cold compresses.

Percutaneous Discectomy: Percutaneous means “through the skin.” In the case of surgery, it typically means a smaller
incision than a traditional “open” procedure and consequently there is less access to the total disc or extruded
portion(s). Discectomy is the surgical removal of an intervertebral disc. Thus, a percutaneous discectomy is the removal
of a spinal disc via a small incision through the skin with the hope that the remaining aspects collapse like a balloon.

Physical or Occupational Therapy: The term “physical therapy” is used in ACOEM'’s Guidelines generically to mean
physical medicine, therapeutic and rehabilitative evaluations and procedures. Much research uses this term generically.
This rehabilitative therapy may be performed by or under the direction of trained and licensed individuals such as
physical therapists, occupational therapists, exercise physiologists, chiropracters, athletic trainers, and physicians.
Jurisdictions may differ on the qualifications for licensure to perform these interventions. These Guidelines are not meant
to restrict physical therapy to being performed only by physical therapists.

Protrusion: See Bulging Intervertebral Disc, above.

Radicular Pain Syndrome: Pain in the extremities (arms, hands, legs, and feet) that is caused by an associated nerve
root being affected in or near the spine. Pain is usually substantially worse in the extremity than in the spine and some
have only radiating pain in the extremity. An example of this syndrome is lumbar radiculopathy from a disc herniation,
most typically resulting in sciatica (usually either an L5 or S1, less often L4, nerve root impingement with pain radiating
down the lower extremity in those specific nerve root distributions). Radiculopathy may result in numbness or
paresthesias in the corresponding dermatome, muscle weakness in the corresponding myotome, and/or loss of muscle
stretch reflex corresponding to the affected root level (see Table 4. Physical Examination Correlates of Lumbosacral
Nerve Root Dysfunction).

Roland-Morris Disability Questionnaire: The Roland-Morris Disability Questionnaire is a self-administered disability
measure consisting of 24 items abstracted from the Sickness Impact Profile. The items represent a variety of activities
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with which individuals with low back pain may have difficulty. However, the test is not standardized and is frequently
modified, making interpretations difficult. (45, 46)

Sciatica: A clinical presentation of pain in the distribution of the sciatic nerve. While most commonly attributed to one,
or rarely multiple, impinged L4, L5 or S1 nerve roots, there are many other potential causes (e.g., other musculoskeletal,
tumors etc).(47-49)

Slump Stretching: Stretching by rounding the neck and back and flexing the hip to 90° with knee extension (ankle
neutral or slightly dorsiflexed).

Spinal Motion Segment: The spinal motion segment is made up of two adjacent vertebrae, the intervertebral disc
between them, connecting ligaments, and their two facet joints. The connections of these bones and discs constitute the
functional unit of the spine. Spinal motion is the ability of the spine, as a whole, to flex in multiple directions. A spinal
motion segment is the range of motion for one joint segment between two adjacent vertebrae. When two or more
vertebrae are completely fused together, surgically or otherwise, the spinal motion of these two segments is eliminated
and the overall range of motion for the entire spine decreases.

Spinal Stenosis: Spinal stenosis is anatomic narrowing of the spinal canal. It may or may not be accompanied by
neurological impingement of the spinal cord and/or spinal nerves. When neurological impingement occurs in the
lumbar segment of the spine, symptoms may include low back and lower extremity pain that is termed “neurogenic
claudication,” i.e., pain with walking. This condition is most often degenerative, although it may be congenital or
acquired after significant trauma resulting in spondylolisthesis. Most commonly, spinal stenosis involves a combination
of factors that may include facet joint osteoarthrosis with osteophytes, intervertebral disc space narrowing,
hypertrophy of the ligamentum flavum and other ligamentous structures, and/or congenital narrowing of the spinal
canal.

Spondylolisthesis: Spondylolisthesis is the abnormal alignment of one vertebra in relation to the adjacent vertebral
body usually measured in millimeters of displacement between the posterior aspects of the two vertebral bodies. While
most commonly degenerative, it may also be acquired from major trauma. Isthmic spondylolisthesis is a developmental
defect. When congenital, it is a non-union of the pars. It also is believed to relatively rarely occur as a non-union of a
stress fracture that occurs in childhood such as relatively rare circumstances such as football linemen and female
gymnasts. It rarely progresses once skeletal maturity is attained. It is frequently asymptomatic, but it may be rendered
symptomatic by adult trauma. Degenerative spondylolisthesis has a different pathophysiology. It occurs as the facet
joints and adjacent disc lose their stabilizing ability due to degenerative changes (e.g., facet joint osteoarthrosis and
degenerative disc space narrowing), typically in those over age 60. The degree of spondylolisthesis tends to increase
with age-related changes, especially as the degree of disc space narrowing advances. It is usually thought to be
asymptomatic unless there is neurological impingement (e.g., accompanying spinal stenosis).

Spondylosis: Lumbar spondylosis is the degeneration of the lumbar vertebral discs. It is sometimes used
synonymously with the term “degeneration of the disc.” This affects the spinal facets as well as the disc. Lumbar
spondylosis may also lead to spinal stenosis (see above) that may place pressure on the spinal cord and other
nerves.(35) Spondylosis is generally considered to be a normal process of aging and is thought to be asymptomatic
unless neurological impingement results.

Spondylolysis: A term sometimes used to refer to non-union of a pars defect and/or pars fracture (see also
Spondylolisthesis above).

Visual Analog Scale: The Visual Analog Scale (VAS) attempts to measure a patient’s level of subjective pain with a 0 to
100 scale. In research and some clinical settings, this is commonly obtained with a horizontal line that is 10cm long with
verbal scale anchors of “no pain” to “worst pain” that a patient marks and can then be measured in millimeters to give a
VAS (e.g.,, 45mm = 4.5). Most commonly, a 0 to 0 verbal rating scale is used clinically as a surrogate without being a true
VAS.
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Initial Assessment

Most LBP has no definable pathophysiological abnormality. Accordingly, the initial assessment has a somewhat unusual
emphasis on “ruling out” serious underlying conditions (e.g. kidney stone, infection, cancer, fracture). If there are no
serious underlying conditions, the emphasis typically shifts to ruling out discrete anatomic causes (e.g., a pinched
nerve) before allowing the generic diagnosis of “low back pain.”

Thorough medical and work histories and a focused physical examination (see General Approach to Initial Assessment
and Documentation Guideline) are sufficient for the initial assessment of a patient with potentially work-related low
back symptoms. Findings of the medical history and physical examination may alert the examiner to other pathology
(e.g., not of low back origin) that can present as low back disorders. In this assessment, certain findings, referred to as
red flags, raise suspicion of serious underlying medical conditions (see Table 1. Red Flags for Potentially Serious Low
Back Conditions). The absence of red flags and conditions rules out the need for special studies, referral, or inpatient
care during the first 4 to 6 weeks. During this time, spontaneous recovery is expected, provided any associated
workplace factors are mitigated.(30)

There also are psychological red flags that should be evaluated, such as PTSD, suicidality, hallucinations or intoxication,
which have been called primary risk factors,(50) and have been reviewed elsewhere.(51) Suicidality though is a
potentially fatal complication, which makes it a more severe complication than cauda equina.

Red Flags

Potentially serious disorders are referred to as “red flags.” These include acute fractures, acute dislocations infection,
tumor, progressive neurologic deficit, or cauda equina syndrome.

Table 1. Red Flags for Potentially Serious Low Back Conditions

Disorder | Medical History | Physical Examination/Diagnostic Testing
SPINAL DISORDERS
Fracture Major trauma, such as vehicular accident or | Percussion tenderness over specific spinous processes
fall from height

Careful neurological examination for signs of
Minor trauma or supra-maximal lifting in neurological compromise
older or potentially osteoporotic patients
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Disorder

Medical History

Physical Examination/Diagnostic Testing

Tumor and

Severe localized pain over specific spinal

Pallor, reduced blood pressure, diffuse weakness

Neoplasia processes . :

Tenderness over spinous process and percussion

History of cancer tenderness

Age >50 years Decreased range of motion due to protective muscle

Constitutional symptoms, such as recent spasm

unexplained weight loss or fatigue History of sciatica for detection of cancer’

Pain that worsens when patient is supine = Sciatica sensitivity = 58 to 93%

i i = Sciatica specificity = 78%

Pain at night or at rest
History of paresthesia for detection of cancer’
= Paresthesia sensitivity = 58%
Plain radiography for detection of cancer¥
= Radiography sensitivity = 60%
= Radiography specificity = 90 to 99.5%
Magnetic resonance imaging (MRI) for detection of
cancer¥
= MRI sensitivity = 83 to 93%
= MRI specificity =90 to 97%
Radionuclide scanning for detection of cancer®
= Planer imaging sensitivity = 74 to 98%
= Planer imaging specificity = 64 to 81%
= SPECT sensitivity = 87 to 93%
= SPECT specificity =91 to 93%

Infection Risk factors for spinal infection: recent Tenderness over spinous processes

bacterial infection (e.g., urinary tract
infection); 1.V. drug abuse; diabetes
mellitus; or immune suppression (due to
corticosteroids, transplant, or HIV)

Constitutional symptoms, such as recent
fever, chills, or unexplained weight loss

Decreased range of motion

Vital signs consistent with systemic infection (late):
=  Tachycardia

=  Tachypnea

. Hypotension

= Elevated temperature

= Pelvic or abdominal mass or tenderness

=  High white blood cell count

= Elevated erythrocyte sedimentation rate

Plain radiography for detection of infection¥

= Radiography sensitivity = 82%

= Radiography specificity = 57%

Magnetic resonance imaging (MRI) for detection of

infection®
= MRI sensitivity = 96%
= MRI specificity = 92%

Radionuclide scanning for detection of infection®
= Radionuclide scanning sensitivity = 90%
= Radionuclide scanning specificity = 78%

Copyright ©2020 Reed Group, Ltd.

Page | 15




Disorder

Medical History

Physical Examination/Diagnostic Testing

History of hypertension

Cauda Direct blow or fall with axial loading Unexpected laxity of bladder* or anal sphincter
qulll(lilll'?)me/ Perianal /perineal sensory loss Major motor weakness in hamstrings (knee flexion
y . weakness); ankle plantar flexors, evertors, and
Saddle Recent onset of bladder dysfunction, such . .
. . . dorsiflexors (foot drop). May have more proximal
Anesthesia as urinary retention, increased frequency, s
. . myotomal weakness if higher cord level(s) affected.
or overflow incontinence
Bowel dysfunction or incontinence Spastic (thoracic) or flaccid (lumbar) paraparesis
. . s Increased (thoracic) or decreased (lumbar) reflexes
Severe or progressive neurologic deficit in
lower extremities, usually involving
multiple myotomes and dermatomes
Progressive | Severe low back pain Significant and progressive myotomal motor weakness
gzlflil;(i’tloglc Progressive numbness or weakness Significant and increased sensory loss - in anatomical
distribution
Radicular signs
EXTRASPINAL DISORDERS
Dissecting Excruciating low back pain Pulsatile midline abdominal mass
zgggznmal History of atherosclerotic disease or Absent or variable pulses
multiple cardiovascular risk factors .
Aneurysm Asymmetric blood pressure

Bruits

Renal Colic

Excruciating pain from costovertebral angle
to groin, testis, or labia

History of urolithiasis

Possible tenderness at costovertebral angle

Hematuria
Retrocecal Right lower quadrant abdominal pain Low-grade fever
Appendicitis | and/or right low back pain .
PP / & P May have tender right lower quadrant
Constipation . e
P Pain on rectal examination in right lower quadrant
Subacute onset without inciting event
Nausea and vomiting variably present
Pelvic Vaginal discharge Uterine tenderness
Inflammato . : .
Di ™Y | Pelvic pain Tender over right and/or left lower quadrants
isease
Prior episode Cervical discharge
Urinary Dysuria Fever
Tract History of urinary tract infections Suprapubic tenderness
Infection y y prap

Smelly or cloudy urine

Adapted from: tvan den Hoogen HM, et al. 1995; # Jarvik JG, Deyo RA 2002;*Bigos S, et al. 1994.
SPECT = single-photon emission computed tomography

Absence of Red Flags

Absent red flags, low back disorders can usually be classified into one of two working categories:

Copyright ©2020 Reed Group, Ltd.

Page | 16




= Non-specific disorders including benign, self-limited disorders with unclear etiology, such as regional or non-
specific LBP. This includes the majority of LBP patients’ problems, generally more than 95% of those with acute
LBP.

= Specific disorders, including potentially degenerative disorders such as herniated discs (see Table 2. History and
Physical Examination Findings with Reported Sensitivity and Specificity Estimates for Common Specific Spine
Disorders), spinal stenosis, other neurological impingements, and facet joint osteoarthrosis.

There may be overlap between these two categories.

Table 2. History and Physical Examination Findings with Reported Sensitivity and Specificity
Estimates for Common Specific Spine Disorders

Disorder Medical History Physical Examination/Diagnostic Testing
AnKylosing Onset usually <35 years of age HLA B27 testing to detect ankylosing spondylitis
dvlitistt i i = Sensitivity = 95%

spondylits Male gender at higher risk = Specificity = 85%
Reduced lateral mobility Plain radiography for detection of ankylosing spondylitis*
Pressure in the sacral or lumbar * Radiography sensitivity = 26 to 45%
spine » Radiography specificity = 100%
No relief from pain by lying down Magnetic resonance imaging (MRI) for detection of ankylosing

spondylitis:IC

Three (3) months low back pain o
= MRI sensitivity = 56%
Stiffness in the morning
Radionuclide scanning for detection of ankylosing spondylitis*
= Radionuclide scanning sensitivity = 26%

Chronic onset » Radionuclide scanning specificity = 100%

Relief of pain with exercise
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Disorder Medical History Physical Examination/Diagnostic Testing

Herniated Sciatica/radicular pain History of sciatica for detection of a herniated disc¥£

Disc*E Dermatomal distribution = Sensitivity = 85 to 99%
o = Specificity = 6 to 88%
Myotomal distribution
Ipsilateral straight-leg raising for detection of a herniated
disc¥

= Sensitivity = 80%

" Specificity = 40%

Low back pain

Crossed straight-leg raising for detection of a herniated disctE
= Sensitivity = 23 to 25%
" Specificity = 90 to 100%

Ankle dorsiflexion weakness for detection of a herniated disc¥
= Sensitivity = 35%
] Specificity = 70%

Great toe extensor weakness for detection of a herniated disc¥
= Sensitivity = 50%
] Specificity = 70%
Impaired ankle reflex for detection of a herniated disctE
= Sensitivity = 48 to 50%
. Specificity = 60 to 89%
Ankle plantar flexion weakness for detection of a herniated
disc¥
= Sensitivity = 6%
" Specificity = 95%

*Adapted from: #Jarvik JG, Deyo RA 2002; tvan den Hoogen HM, et al. 1995; £Vroomen PC, et al. 1999.

Low Back Pain (LBP)

More than 95% of patients have no identifiable cause for acute LBP. Most with chronic LBP also have no clearly
identifiable cause. Symptoms are pain, usually without radiation, although some patients have radiation into the
buttocks or thigh. Pain that is solely or mostly in a thigh and calf generally, but not always, signifies radiculopathy,
particularly when the radicular pain in the extremity substantially exceeds that in the back or is the sole symptom. LBP
patients generally have no tingling, numbness, or muscle weakness other than weakness associated with pain-
producing activities. Some practitioners refer to these LBP patients as having incurred “sprains” and/or “strains”;
however, these labels are not appropriate. A sprain is a disrupted ligament and a strain is a myotendinous junction
disruption. Both imply knowledge of the anatomic cause of LBP and a forceful mechanism of injury when the former is
untrue for LBP patients and the latter may or may not be true. Use of those terms also confuses the proper use of those
diagnoses elsewhere in the body, becomes problematic in determination of work-relatedness, and misdirects patients
on the value of activity for early functional recovery. Low back “strain” and “sprain” are included in non-specific low
back pain.

Radicular Pain Syndromes

Radicular pain denotes pain that is in a specific neurological distribution, nearly always involving only one nerve root.
Symptoms typically include some combination of extremity pain, tingling and numbness, and muscle weakness (in the
appropriate myotomal distribution). Corresponding signs, including sensory loss, muscle weakness, and a diminished
reflex all in the distribution of that same nerve root may be present. Sciatica denotes pain in the sciatic nerve
distribution and may be caused by many abnormalities, although it most commonly denotes impingement of either the
L5 or S1 nerve roots as those are most frequently affected.(47-49) It less commonly may involve the L4 or other nerve
roots as the sciatic nerve also has components from L4 to S3. The most common cause of sciatica is radiculopathy and
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the diagnosis of radiculopathy is generally not complex in moderate to severely affected individuals. It becomes more
difficult with milder cases, as symptoms and examination findings may be less pronounced or some of the findings may
be absent.

There are multiple possible causes of radicular pain. Most commonly, at least in the occupational setting, pain is due to a
herniated intervertebral disc. This involves a rupture in the fibrous annulus fibrosis and protrusion or extrusion of
nucleus pulposus material.(33, 52) A combination of a physical displacement of the nucleus pulposus along with a
purported chemical reaction to this material with consequent swelling in the acute phase appears responsible for the
development of the symptoms of neurological compromise. Other possible causes of radicular pain include a significant
laterally bulging (but not herniated) disc into a narrowed canal that is sufficient to impinge the nerve root. It is also
possible for a severe degenerative arthritic process to accumulate substantial osteophytic growths around the facet
joint and/or intervertebral disc space and cause radicular symptoms.

Zygapophysial (Facet) Joint Degenerative Joint Disease

Facet joints are small, synovial fluid filled, synovium lined, ligamentously encapsulated joints that are in alignment
along the posterior aspect of the spinal column. They are in many ways similar to nearly all other joints (the main
exceptions are the intervertebral discs). Facet joints are prone towards the same maladies that affect other joints,
including osteoarthrosis (degenerative joint disease), gout,(53) psoriatic arthritis, and many other arthritides. There
appears to be a propensity towards facet joint osteoarthrosis in those with other osteoarthrosis elsewhere in the body,
sometimes referred to as “systemic osteoarthrosis.”

The determination of facet joint osteoarthrosis is relatively straightforward. The disorder becomes nearly universal
with increasing age.(54) Roentgenograms, particularly facet joint (or rotated) views for the lumbar spine and lateral
views for the cervical spine, will show evidence of degenerative findings (i.e., sclerosis, joint space narrowing, and cyst
formation). However, the diagnosis of pain arising from such degenerative facet joints is quite controversial compared
with arthritis in peripheral joints. This is primarily due to a combination of the universal appearance of facet joint
arthrosis with age, variable findings with facet joint blocks and injections, and especially the lack of an undisputed gold
standard (see also Diagnostic Facet Joint Injections (Intraarticular And Nerve Blocks)).(54-56) Osteoarthrosis in the
spine and disc space narrowing are extremely common (so common that many radiologists do not record these
abnormal findings, especially when more mild, on x-rays as they are “normal” for age). It appears to be largely
asymptomatic.(57-59) In those with multiple levels affected, there often is not pain at all of those levels. As LBP is so
common and the overwhelming anatomic cause of LBP is unknown, (13) it follows that attempting to diagnose the pain
as related to a specific structure such as the facet joints is quite challenging.

Important diagnostic limitations also include that diagnostic blocks are often accomplished involving intra-articular
injection(s) of anesthetic agents. This cannot be directly related to the value of neurotomies.(60) Other limitations
include single diagnostic blocks versus multiple blocks and the use of corticosteroids. Problems with diagnostic blocks
of the dorsal root rami include: 1) the ability to anesthetize the joint; 2) the specificity to not anesthetize adjacent
neural structures; and 3) the likelihood ratio of a single diagnostic block.(60)

Although not necessarily related to facet joint disease, chronic LBP patients may develop segmental rigidity (SR) at one
or more lower lumbar joints, generally thought to be due to a combination of tissue scarring, chronic immobility and
muscle splinting. The location is commonly in the lower half of the lumbar spine, particularly above, below or
bracketing a fusion or other prior lower lumbar surgical site. Segmental rigidity is initially noted on lateral bend
motion, generally effects 1 to 2 levels, and may be asymmetric. Treatment involves a trial of exercise only, performed
frequently to mobilize rigid facet joints after prolonged activity. If unsuccessful, the combination of facet injections and
frequently-performed exercise may result in improvement of joint mobility, setting the stage for improved
rehabilitative gains by decreasing pain and facilitating strengthening exercise.(61, 62)

Sacroiliac Joints

Sacroiliac joints (SIJs) are diarthrodial synovial joints at the lumbosacral junction. Nociceptors in the SIJ are reported to
have a higher threshold than those within the lumbar facet joints, but lower than the anterior portions of lumbar discs,
and may be a potential cause of pain. The joint is most prominently involved in ankylosing spondylitis, in which the
joint may become obliterated, as well as Reiter’s syndrome and psoriatic arthritis. Its role in other back pain is
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somewhat controversial, due in part to the lack of normal joint motion beyond a few degrees, the joint’s close proximity
to the L4-L5 and L5-S1 areas and consequent frequent tenderness in the surrounding structures. Physical examination
maneuvers reportedly have poor ability to confirm a diagnosis of SI joint involvement.(63) These challenges make
unequivocal definition of the SI joint as the problematic source of pain difficult, and in many cases, impossible.

A study evaluating pain diagrams in responders versus non-responders to double diagnostic fluoroscopically guided
intra-articular sacroiliac joint block suggested subtle, but potentially significant differences in the pain diagrams to help
guide diagnosis.(64) Those findings were a closer proximity to pain over the SI joint versus pain more distally in the
lower buttocks in the non-responders. Another study compared the diagnostic accuracy of a multi-test regimen of 5
sacroiliac joint pain provocation tests with fluoroscopically controlled double SIJ blocks using a short- and long-acting
local anesthetic in order to reduce the exposure of patients to unnecessary invasive SIJ procedures, for 60 patients with
chronic LBP.(65) The study was designed to determine the relevance of a multi-test regimen of SIJ provocation tests.
Application of this regimen was found to be useful in reducing unnecessary intra-articular SIJ block in the early stage of
clinical decision making. “When three or more provocation tests are positive, the probability is between 65% and 93%
that the pain is related to the SIJ, in which case confirming SIJ blocks are required.” When fewer than three provocation
tests were positive, “the probability is between 72% and 99% that the SIJ is unlikely to be the source of pain.”(65)

The International Association for the Study of Pain (IASP) has proposed diagnostic criteria for SIJ pain of: 1) pain in the
SI] region; 2) stressing the joint in clinical tests selective for the joint to reproduce the pain; and 3) selectively
infiltrating the symptomatic joint with local anesthetic to completely relieve the pain.(66) However, while prevalence
rates are estimated at 2 to 26.6%, false-positive rates are estimated at 20 to 22%. A systematic review of clinical tests of
SIJ concluded that “there is no evidence to support the inclusion of mobility and pain provocation tests for the SIJ in
clinical practice.”(67) Estimates from local anesthetic blocks of the SIJ(s) are that these joints may be responsible for 10
to 26.6% of chronic LBP cases.(68) The joint can be anesthetized using a fluoroscopic guided or unguided injection of a
local anesthetic or steroid.

Estimates vary regarding the rate that the SI joint may contribute to LBP. A small case series of patients with chronic
pain after successful fusion surgery performed anesthetic blocks found a 35% rate of positive blocks in this population
(atleast 75% pain relief), inferring that the SIJ] may be partially related to FBBS.(69) Another case series attributed the
cause to the Sl joint in 32% and another 29% were felt to be a possible cause.(70) Standard anteroposterior
radiographs are thought to be sufficient for most purposes, rather that needing SIJ views in cases of reactive
arthritides.(71) Therapies have been developed to attempt to address these joints including injections of
glucocorticoids, radiofrequency neurotomy, physical therapy, manipulation, orthotics, mobilization, cryoneurolysis,
neuroaugmentation, and surgery.(72)

Clinical Syndromes

The inability of conventional clinical testing and advanced imaging to reliably identify an anatomic pain source for most
LBP has stimulated considerable research focused on reliably identifying and validating clinical syndromes or
subgroups based on clusters of clinical examination findings. If homogeneous syndromes are validated, this may enable
more effective individualized care than a less specific approach towards all non-specific LBP.

One syndrome with perhaps more support than others is “directional preference.” A directional preference is often
identifiable in a patient’s history and examination. Directional preference patients typically describe a history of
episodic and intermittent LBP with a directional theme as to what positions, movements and activities commence or
worsen their pain and what improves or stops their pain. A presumptive pain generator’s directional preference is that
single direction of repeated end-range spinal bending tests or static positioning that causes the pain to “centralize,”
abolish, or both. Pain “centralization” is a pattern of pain response whereby pain referred or radiating away from the
spine retreats back toward or to the midline in response to a single direction of sustained or repeated end-range spinal
testing. Midline-only LBP cannot centralize because it is already central but it often has a directional preference where a
single direction of testing will eliminate that midline pain. After pain centralization or elimination, the pain typically
remains improved until or unless the patient moves excessively in the opposite direction of that preferred. Avoidance of
moving in a direction that aggravates the pain should be minimized or avoided during the early phase of treatment to
speed recovery.
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The unique purpose of these end-range tests, performed in weight-bearing and recumbency, is to load the spine in
different bending directions. The most common lumbar directional preference is extension, yet smaller numbers of
pain-generators benefit from other directions of loading: lateral, rotational or flexion movements. Those with an
extension directional preference typically worsen with lumbar flexion and improve with extension or simply restoring
their lordosis.

This syndrome has been referred to as a “reducible derangement” or a “directional preference syndrome.” Its two
characteristic clinical findings (directional preference and pain centralization) are identified with strong interexaminer
reliability (Kappa = 0.9, 0.823, 0.7, % agreement: 88 to 100%),(73-75) with training.(76)

The prevalence of this directional preference syndrome is reportedly high: 70-89% of acute(77-80) and 40 to 50% in
chronic LBP.(81-84) It is commonly elicited in axial LBP, referred, as well as radicular pain.(85-87) There is also
suggestive evidence of a concomitant psychosocial benefit by teaching and empowerment with the knowledge and skills
to effectively self-treat.(88)

Medical History and Physical Examination

A focused and detailed medical history and physical examination are necessary to assess the patient’s medical condition
and specific low back disorder. This section will review the medical history including the questions that should be
asked. This diagnostic approach also needs tailoring to the specific patient, particularly as factors such as the patient’s
age, past medical history, underlying medical conditions, significant injury history and genetic predilections all
probablistically adjust the diagnostic approach by altering the probabilities for and against specific diagnoses. For
example, increasing age is associated with far higher probabilities for degenerative conditions such as spondylolisthesis
and is simultaneously associated with reduced ranges of motion in normal individuals that must be incorporated in the
diagnostic approach.

It is also important to understand the context of the appearance of the patient in the clinic. Patients with back disorders
generally initiate treatment due to pain, which is often attributed to an ostensible injury. However, one should not
assume that complaints of acute pain are directly attributable to pathophysiology.(66) Pain is known to be associated
with sensory, affective, cognitive, social, and other processes.(89-92) The pain sensory system itself is organized into
two parts, often called first and second pain. A-delta nerve fibers conduct first pain via the neospinalthalamic tract to
the somatosensory cortex, and provide information about pain location and quality. In contrast, unmyelinated C fibers
conduct second pain via the paleospinalthalamic tract, and provide information about pain intensity. Second pain is
more closely associated with emotion and memory neural systems than it is with sensory systems.(66, 89-101)

As a patient’s condition transitions through the acute, subacute and chronic phases, the central nervous system is
reorganized. The temporal summation of second pain produces a sensitization or “windup” of the spinal cord,(101) and
the connections between the brain regions involved in pain perception, emotion, arousal, and judgment are changed by
persistent pain.(96) These changes cause the CNS’s “pain neuromatrix” to become sensitized to pain.(89-92) This CNS
reorganization is also associated with changes in the volume of brain areas,(95) decreased gray matter in the prefrontal
cortex,(95) and the brain appearing to age more rapidly.(94) As pain continues over time, the CNS remodels itself so
that pain becomes less closely associated with sensation, and more closely associated with arousal, emotion, memory
and beliefs.(97, 98) Because of these CNS processes, one should be aware that as the patient enters the subacute phase,
it becomes increasingly important to consider the psychosocial context of the disorder being treated, including the
patient’s social circumstances, arousal level, emotional state, and beliefs about the disorder. However, behavioral
complications and physiological changes associated with chronicity and central sensitization may also be present in the
acute phase, and within hours of the initial injury.(100)

Medical History
Asking the patient open-ended questions, such as those listed below, allows gauging the need for further discussion or
specific inquiries to obtain more detailed information.
1. What are your symptoms?
*= Do you have pain or stiffness?
* Do you have numbness or tingling?
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= For traumatic injuries: Was the area deformed? Did you lose any blood or have an open wound?

» Isthe discomfortlocated primarily in your low back? In your leg?

*= Do you have pain or other symptoms elsewhere? (Patients who present with a primarily with lower extremity
pain may well have radiculopathy from a lumbar disc herniation or other lumbar pathology. Hip pain may
present as back pain and vice versa. Hip pathology may affect the back.)

= Have you lost control of your bowel or bladder? Are you soiling your undergarments?

= Do you have fever, night sweats, or weight loss?

*  When did your symptoms begin? Have you ever had symptoms like this before?

*  Are your symptoms constant or intermittent? What makes the problem worse or better?

»=  Whatis the day pattern to your pain? Are you better first getting out of bed in the morning, during the morning,
mid-day, evening, or while asleep? Worse as the day progresses? Do you have a problem sleeping? What
position is most comfortable? Is there any pain with cough, sneezing, deep breathing, or laughing?

*» How long can you sit, stand, walk, and bend?

= Canyou lift? How much weight (use items such as gallons of milk, groceries, etc., as examples)?

How did your condition develop?
Past:

. Have you had similar episodes previously?
. Have you had previous testing or treatment? With whom?

Cause:

=  Whatdo you think caused the problem?

* How do you think it is related to work?

» Did your symptoms begin gradually or suddenly? Did you notice the pain the day after the event?

» Did you slip, trip, or fall?

=  Were you doing anything at the time your symptoms began? (It is important to obtain all information necessary
to document the biomechanical forces of injury.)

Job:

. What are your specific job duties?

. How long do you spend performing each duty on a daily basis?
. Do you have assistance of other people or lifting devices?
Off-work Activities:

=  What other activities (hobbies, workouts, sports) do you engage in? At home or elsewhere?
* Any heavy lifting? How? How often?
=  Any physically demanding activities requiring awkward postures, prolonged sitting or standing?

How do these symptoms limit you?
=  What activities of daily living are limited? Are there specific challenges in your home environment (e.g., steep
steps)?
* How long have your activities been limited? More than 4 weeks?
» Have your symptoms changed? How?

Do you have other medical problems?
What are your expectations regarding your return to work and disability from this health problem?
What are your concerns about the potential for further injury to your low back as you recover?

What is your job? What do you do on the job? How do you like your job? Your supervisor and coworkers? What is
your relationship with your co-workers and supervisor and how do they treat you?

What do you hope to accomplish during this visit?

Determining whether or not there is lumbosacral nerve root compromise (and if so, the level of compromise) is
important. Symptoms correlating with specific myotomal levels of compression and possible motor weakness are
shown in Table 3.
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Table 3. Symptoms of Lumbar Nerve Root Compromise

Root Level Pain or Paresthesia Motor Weakness
L1 Back, radiating to upper anterior thigh and Hip flexion
groin
L2 Back, radiating to anterior mid-thigh Hip flexion and adduction, knee extension
L3 Back, radiating to anterior thigh and inner knee | Hip flexion and adduction, knee extension
L4 Back, radiating to lateral thigh, front and Hip adduction, knee extension, foot inversion, foot
medial leg, and medial foot dorsiflexion
L5 Back, radiating to lateral leg and dorsal foot Hip abduction, foot and great toe extension. Resisted
(especially first web space) extensor hallucis longus is considered the best of these as it
is an L5 function.
S1 Back, radiating to back of thigh and lateral leg Knee flexion, plantar flexion. Plantar flexion is the best of
and foot these as it is purely an S1 function. It may be tested with
repeated toe raises, particularly when there is a suspicion
of radiculopathy, but weakness is not obvious on manual
testing.

Physical Examination

The objective of the physical examination of the lumbosacral spine is to demonstrate those physical abnormalities that
sort out the possible disease entities causing pain that were elicited during the medical history. Abnormalities of the
lumbosacral spine may be discovered while the spine is static or during motion. Unless the tests are done in an orderly
fashion, important observations may be missed. Therefore, it is helpful to evaluate the patient in a series of positions that
test the function of musculoskeletal and neurologic structures of the lumbosacral spine.

The examination begins as soon as the provider introduces him or herself to the patient. The overall initial impression is
a critical metric of functional status. Then, vital signs, such as an elevated temperature, may suggest the presence of an
infection or neoplasm. Tachycardia may be a sympathetic nervous system response to the patient’s pain or it may be
anxiety related. For those undergoing more advanced testing for chronic pain, tachycardia may be relevant as indicating
potential psychological disturbance, and illicit medication use. Physical examination tests show poor diagnostic
performance when used to identify lumbar disc herniation.(102) It is estimated that 99% of patients with serious spinal
pathology can be examined with a history and physical examination focusing on the L4, L5 and S1 nerve root
distributions.(103)

There are three primary distributions for back pain:

1. Those localized to the back musculoskeletal system (e.g., most commonly LBP of unknown anatomic cause or
muscles, tendons, ligaments, or nerves).

2. Those referred to the back (e.g., from internal organs such as kidney, uterus, or abdominal aneurysm).

3. Those referred to the extremities in a dermatomal or myotomal distribution and likely include neurogenic
involvement.

Guided by the medical history, the physical examination includes:
=  General observation, including changes in positions, stance,

=  Gait while walking an extended distance, typically in the hallway, and changes in gait with distance walked,
= Regional examination of the spine,

= Examination of organ systems related to appropriate differential diagnosis,

= Neurologic screening,

= Testing for lumbosacral nerve root tension, and

= Monitoring pain behavior during range of motion and while seated as a clue to the problem’s origin.

The completely objective parts of the low back examination are circumferential measurements for atrophy or findings
of fasciculations. All other findings require the patient’s cooperation, although reflexes are generally much more
objective than subjective.
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A. Observation and Regional Back Examination

The most important aspect of the examination is observation. This includes observing changes in position, stance, and
gait. The examiner should ask the patient to walk down the hallway so there is sufficient distance over which to observe
the gait as well as changes in the gait over some duration. In the process, the ease with which the patient stands should
be carefully observed. The patient should be observed over at least 20 feet of ambulation. The examiner should observe
whether the back is kept in a maintained flexed posture, erect, stiff, or if the lumbosacral spine is moved in the process.
Gait fluidity should be carefully observed. How the patient turns around to return to the examination room is also of
interest. Back pain usually decreases the mobility of the lumbar spine and produces restriction of normal spinal
movement. The back is stiff, as if frozen in one position. Patients with LBP generally walk in a stiff, guarded fashion
depending mainly on hip movement and lateral spine flexion rather than using a normal gait involving a more complete
range of active spinal movements. This observation may provide some objectivity to the severity of the patient’s
problems and also provide a rapid assessment of subsequent progress. Thus, observation of gait is generally the most
helpful aspect of the LBP physical examination.

The disrobed, but modestly covered, patient is examined standing. The spine is viewed from behind, laterally, and
anteriorly for alignment. The levels of the shoulders and any lateral spinal curves (scoliosis), if present, should be noted.
The patient should be positioned with his or her head centered over the feet and eyes level. It is wise to also have the
shoulders and knees level so any discrepancy will not be due to a weight shift. Therefore, any deviation of the spine
from the vertical is compensated by an opposite deviation elsewhere in the spine. The spine is compensated if the first
thoracic vertebra is centered over the sacrum. Then, the posterior superior iliac spines, which should be of equal height,
should be viewed. The gluteal folds and knee joints should be at an equal height. In the absence of foot or ankle
deformity, the feet should be in normal alignment. The patient with lumbar muscle spasm on forward flexion may
demonstrate a list to one side - a compensatory scoliosis, with loss of normal spinal contours. Movement of the
sacroiliac joint may be examined with the patient standing. The examiner places one thumb on the posterior superior
iliac spine and the other on the sacral spine. The patient flexes the ipsilateral hip. Normally, the iliac spine moves
downward. Upward motion is indicative of a fixed sacroiliac joint.

The patient should be positioned anteriorly - head straight with shoulders level. The highest points on the flanks or iliac
wings should be of equal height. There should be no or very little tilt to the pelvis. Anatomic structures in the lower
extremities (patellae, malleoli) should be of approximately equal height and aligned appropriately, although minor leg
length discrepancy with typically slightly longer left legs has been reported.(104) The patient should squat in place.
This maneuver tests general muscle strength and the integrity of function of the joints from the hips to the feet in the
lower extremity. With the patient in the standing position, the range of motion of the lumbosacral spine in forward
flexion, extension, lateral bending (side flexion), and rotation is observed. The normal range of motion (ROM) is 40 to
60° for forward flexion, 25° for extension, 15 to 25° for lateral bending, and 3 to 18° for rotation. Inquiries regarding
which of these positions produced pain, if any, are also of interest and are used therapeutically.

Spinal motion is important in terms of symmetry and rhythm. The absolute range of motion is not of major diagnostic
significance because of wide individual variance. The statement is frequently made that the patient bends forward and
reaches to within 6 inches of the floor or 12 inches of the floor or places his or her palms to the floor. The important
part of the observation of the patient as he or she bends toward the floor is the quality of spinal flexion in terms of the
smooth reversal of the normal lumbar lordosis as the spine flexes forward. This is termed lumbosacral rhythm, and
when abnormal (patient keeps his or her lumbar lordosis and bends from the hips) it is theorized to signify local back
disease. Although limitation of spine flexion is of limited diagnostic value, the improvement of spine flexion is a means
to monitor response to therapy of an individual patient.

Forward flexion of the spine is a segmental motion, with bending occurring at each functional unit (a functional unit
comprising two adjacent vertebrae along with their interposed disc). These units also contain the ligaments, nerves, and
facet joints of the two adjacent vertebrae. The most movement occurs at the lumbosacral L5 to S1 and L4 to L5 levels.
As a result, most of the damage and most symptoms relate to these two functional units. In forward bending, each unit
flexes about 8 to 10°. This means that the entire lumbar spine has only 45° of excursion, and as a patient reaches to
touch the ground the rest of the motion comes from the pelvis rotating through the hip joints.

When a patient with an injury to one of the functional units attempts to bend forward, his or her flexion may be
inhibited by protective muscle spasm. The lumbar spine may not have the normal curve in the erect position nor is
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there any reversal of the sway of the back on attempting to bend forward. As the patient attempts to touch the floor,
almost all of the motion occurs at the hip joints.

Although this inability to flex the lumbar spine can be due to injury, it also may be voluntary if the patient is either
afraid or does not wish to bend forward. Consequently, this restriction is not necessarily indicative of an injury. Flexion
from an upright position should be compared with similar movement while the patient is distracted. If the patient lies
on his or her abdomen with a pillow under the ankles and the head and shoulders resting on the bed, this removes the
hamstring tension and the back is not being extended. Therefore, palpation of the back in the absence of spasm reveals
arelaxed or flaccid muscle.

Flexion is relative and its limitation may be an indication of poor conditioning. The patient’s perceived stiffness may
actually represent little loss of flexibility in respect to a pre-injury state. If the protective spasm is unilateral owing to
injury of the tissues on one side of the spine, a compensatory scoliosis develops. The spine is tilted to one side because
of one-sided muscle spasm. It frequently will increase with forward flexion. Disc herniation can also cause a scoliosis by
irritating nerves on one side of the spine.

Measurement of the distance from the floor to the patient’s fingertips is an inexact measurement of lumbar flexion.
However, the measurement is a useful way to follow the response of patients to therapy. Improvement in forward
flexion will be manifested as a decrease in finger-to-floor distance whether the improvement is from decreased muscle
spasm, increased hip motion, or decreased hamstring tightness.

After the patient has fully flexed, it is helpful to observe how an erect posture is regained. How this maneuver is
performed reflects past habits as well as the constraints of any tissue injury. Patients with back pain tend to resume the
erect position with a fixed lordosis and without any spine movement. The pelvis with the help of knee and hip flexion
does it all. The ability to bend sideways in lateral flexion often has no major diagnostic significance. However, pain that
increases with flexion to the ipsilateral side may be related to an articular disease or a disc protrusion lateral to the
nerve root. If pain is increased with flexion to the contralateral side, the lesion may be articular, muscular (muscles are
stretched), or a disc protrusion medial to the nerve root.

Hyperextension can cause pain by changing several anatomic relationships. Arching the back and increasing the lordosis
forces the facet joints together, narrows the foramen through which the nerves exit the spine, and compresses the disc
posteriorly. A combination of these three factors can create pressure on the nerves as they leave the spine and cause back
pain, leg pain, or both. Rotation may be examined in the standing position, but care must be given to stabilize the pelvis to
eliminate accessory motion of the hips. Rotation may be examined more accurately in the seated position. Hips and pelvis
are stabilized with seating, limiting rotating motion of the spine.

The strength and stamina of the back and leg muscles can be tested by repeated active movement, especially flexion and
extension of the lumbosacral spine. The patient should perform 10 toe raises on both feet and 10 more on each foot
separately. Repeat testing causes fatigue which accentuates differences in strength in the lower extremities. The
strength of the examiner’s arms may be less than that of the patient’s legs. By using the patient’s own weight, instead of
the examiner’s strength, differences of strength between the legs are discovered. The patient may also be asked to walk
on the heels to test for strength of the dorsiflexors of the foot. These muscles are also tested with the patient in the
seated position.

The examiner should palpate the lumbosacral spine when the patient is both standing and sitting, and during testing of
motions. It is helpful to palpate both groups of paraspinous muscles simultaneously to discern differences of firmness
or tenderness in the muscle bodies. Muscles become more prominent as they contract with spasm. Observation may
demonstrate this muscle prominence on one side of the midline of the spine. Localized areas of muscle tenderness,
which may be a reflection of a trigger point for referred pain to other areas of the lumbosacral spine, should be
identified. Unfortunately, even slight asymmetric stances will tend to produce relatively large differences in muscle
texture and an appearance of asymmetric spasm even if such is not present, thus careful attention to position is
important.

In addition to the soft tissue, bony structures should be palpated. The spinous processes are covered by ligamentous
structures, not muscle, and are easily palpated. Localized tenderness suggests the presence of an isolated process, such
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as an infection, tumor, or fracture affecting that vertebral body. Localized tenderness over multiple spinous processes is
also considered a sign of amplification.

Palpation of the lumbar spine should include the midline, paraspinous areas and out laterally. Palpation in the sciatic
notch and along the sciatic nerve should also be performed. The levels of tenderness should be recorded and the
presence or absence of widespread tenderness noted. The latter includes those who have tenderness that is present
beyond the immediate paraspinous area of a few vertebral segments.

The patient should be examined in the seated position with feet on the floor. The strength of the dorsiflexors of the foot
may be measured by the examiner maintaining steady downward pressure on the dorsum of the foot. The patient
generates uniform resistance to pressure that is overcome in a smooth fashion. Patients may demonstrate give-way
weakness, which is manifested by either resisted pressure for a few seconds and then suddenly release the muscle or
demonstrate a stepwise release of the muscle resulting in a cogwheel effect. Causes of give-way weakness frequently
include submaximal efforts, but can be due to other causes including pain, misunderstanding of directions, and
attempting to help the examiner. The probability of feigning rises if the directions are repeated and give-way weakness
remains. Testing ankle dorsiflexion bilaterally and simultaneously may help identify a mechanism for observed give-
way weakness.

The patient should also be asked to bend forward over the examining table, allowing his or her weight to rest on the
abdomen. This position flattens the lumbar lordosis and tilts the sacrum, allowing examination of the inferior portion of
the sacroiliac joint, ischial tuberosities, and sciatic notch. Palpation over these anatomic structures may elicit pain.
Patients with inflammatory processes of the sacroiliac joints (ankylosing spondylitis) are among those who experience
increased pain with percussion over the sacroiliac joints.

Assessment of the neurologic status of the patient is important in the overall back evaluation. The history is the most
critical feature and guides the degree to which the neurological testing must be performed. A positive neurologic
finding will give objectivity to the patient’s symptoms. Most of the neurological examination is performed with the
patient seated with the legs dangling. Each nerve root must be examined. Abnormalities of motor, sensory, and reflex
function are tested. It is worthwhile to review the anatomy of the nerve roots in order to better understand
abnormalities discovered during the neurologic examination.

Each nerve root as it leaves the spinal canal through the neural foramen is enclosed within a sleeve that contains spinal
fluid and small blood vessels about and within the nerve. This sac, referred to as the dural sleeve, provides nourishment
to a particular nerve root. Any compression and/or traction on the dura will compress its contents and encroach upon
the nerve and its blood supply. Secondary to compression, pain is produced along the course of the peripheral nerve
and is accompanied by dysesthesias, motor weakness, and decreased reflex function associated with the affected nerve
root. The goal of many of the maneuvers done during this phase of the examination is to increase nerve compression to
uncover neurologic dysfunction. Of the possible neurologic abnormalities, true muscle weakness is the most reliable
indicator of persistent nerve compression with loss of nerve conduction. Sensory changes are subjective, take
significant time to document, and require the full cooperation and attention of the patient, but in certain circumstances
may be helpful (e.g., lack of expected improvement with efficacious treatments, diagnostic uncertainty). Reflex changes
may be lost in a previous episode of nerve root compression. Reflexes may not return even with recovery of sensory
and motor function. With age, reflexes diminish and are more difficult to elicit even without any prior history of nerve
compression. However, the loss of reflexes is symmetric. Patients who lose reflexes in both lower extremities on the
basis of compression may have spinal stenosis or a large central herniation of a disc.

In addition to nerve root lesions, upper motor neuron and peripheral nerve disease cause abnormalities that may be
discovered during the neurologic examination. With upper motor neuron lesions, the fine control of muscles is lost
while the trophic effects of the peripheral nerves remain intact. Muscle strength is diminished, but in a different pattern
from lower motor neuron weakness. Patients develop spasticity of muscles (tonic contractions) and hyperreflexia.
Patients also develop a positive Babinski reflex (extension of the large toe and spreading of the other toes with stroking
of the sole of the foot). Ankle clonus, an involuntary rhythmic plantar flexion contraction/relaxation induced after rapid
dorsiflexion of the ankle, may also suggest upper motor neuron compression. Peripheral nerve injuries may cause
sensory and/or motor abnormalities, depending on the damaged nerve. Peripheral nerves receive nerve fibers from a
number of nerve root levels.
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Lying supine on the examining table is an excellent position for testing the status of the nerve roots and peripheral
nerves. The classic test of sciatic nerve (L4, L5, S1) irritation is the straight leg raising test, the purpose of which is to
stretch the dura. The more useful straight leg raising test is done by raising the leg with the knee extended. When the
sciatic nerve is stretched and its nerve roots and corresponding dural attachments are inflamed, the patient will
experience pain along its anatomic course to the lower leg, ankle, and foot. Symptoms should not be produced in the
lower leg until the leg is raised to 30 to 35°. Until that elevation, there is no relevant movement of the nerve within the
dura. Between 50 and 60 to 70° tension is applied to the dura and nerve roots. The rate of deformation of the roots
diminishes as the angle increases. Symptoms produced at elevations above 70° are thought to more likely represent
joint or muscle-related pain.

The patient with a positive straight leg raising test (Laségue sign) will have pain that radiates from the posterior thigh
to the lower leg (below the knee). To confirm the presence of nerve irritability, the raised leg should be lowered until
the pain is relieved. At that position, the foot is dorsiflexed, which will cause a recurrence of pain as a result of
stretching of the posterior tibial branch of the sciatic nerve. Pain with dorsiflexion of the foot with hip flexion is
commonly referred to as Bragard’s test. It is critical that the straight leg raising tests be noted as positive only with
replication of true radicular symptoms. Mere LBP from these signs is not indicative of neurological compromise and is
frequently incorrectly recorded in clinical practices. Due to the frequency of these errors, it is best to note that the
positive test produced radicular pain to, for example, the calf.

A bilateral straight leg raising test may also detect sciatic nerve irritation. The test is performed in the supine position
by raising both legs by the ankles with knees extended. Raising both legs simultaneously tilts the pelvis upward,
diminishing some of the tethering of the sciatic nerve. Therefore, the legs may be raised to a greater angle before
radicular pain appears. Pain that occurs before 70° of motion is caused by stress on the sacroiliac joints. Above 70° of
motion, pain is related to a lesion in the lumbar spine. When the examination reveals a psychogenic cause of pain, a
bilateral straight leg raising test is routinely painful at a lower elevation than a unilateral test.

Observing the patient’s stance and gait is useful to guide the regional low back examination. Incoordination or
abnormal use of the extremities may suggest the need for specific neurologic testing. Severe guarding of low-back
motion in all planes may add credence to a suspected diagnosis of spinal or intrathecal infection, tumor, or fracture.
However, because of the marked variation among patients with symptoms and those without, range-of-motion
measurements of the low back are of limited value.

Vertebral point tenderness to palpation over spinous process(es), when associated with other signs or symptoms, is
suggestive but not specific for spinal fracture or infection. Palpable soft-tissue tenderness by itself is an even less
specific and less reliable finding. Waddell’s signs are useful for assessing symptoms.(105)

B. Neurologic Screening

The neurologic examination focuses on a few tests that reveal evidence of nerve root impairment, peripheral
neuropathy, or spinal cord dysfunction. Most symptomatic herniated discs in the lumbar spine involve the L5 nerve root
(exiting between the L4 and L5 vertebral bodies) or the S1 nerve root (exiting between the L5 vertebral body and the
sacrum (regarding S1)). The clinical features of lumbosacral nerve root compression are summarized in Table 4.

1. TESTING FOR MUSCLE STRENGTH

There are no specific muscle tests for the L1 to L3 nerve roots. The iliopsoas, the main flexor of the hip, is innervated by L1,
L2, and L3, and is tested by asking the patient to flex the hip against resistance. The L4 nerve root can best be tested by
evaluating the strength of ankle inversion and the strength of the quadriceps (knee extension against resistance).
However, the quadriceps are also innervated by L2 and L3. The L5 nerve root when compromised may cause weakness of
the great toe extensor on the affected side. In severe cases, the ankle dorsiflexors also may be weak and if so, the patient
will have foot drop during gait. The S1 root generally supplies the plantar flexors of the foot and ankle, but motor
weakness in the foot is harder to detect due to the bulk and normal strength of these muscles (gastrocnemius, soleus). The
recommended test to detect S1 root compromise is repeated toe raises, generally a set of 10 on each side. Hamstring
weakness may also be detected by this test.
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TABLE 4. PHYSICAL EXAMINATION CORRELATES OF LUMBOSACRAL NERVE ROOT DYSFUNCTION

Root Level Sensory Deficit Motor Weakness Reflex
L1 Upper anterior thigh below inguinal ligament to Hip flexion - Iliopsoas Cremaster
groin
L2 Anterior mid-thigh - Level of L2-3 posterior Hip flexion and adduction; occasional Cremaster
knee extension
L3 Lower anterior thigh and inner knee Hip flexion and adduction; knee Knee jerk*
extension
L4 Back, radiating to lateral thigh and front and medial Hip adduction; knee extension; foot Knee jerk*
leg dorsiflexion
L5 Back, radiating to lateral leg and dorsal and lateral Foot and great toe extension; hip Medial
foot abduction hamstring
S1 Back, radiating to back of thigh and lateral leg and Knee flexion; plantar flexion Ankle jerk
foot

*Note: patellar reflex diminishment is somewhat difficult to detect as the quadriceps are innervated by 3 nerve roots, thus detecting
an asymmetric reflex is generally not present unless marked compromise of L4 or multiple nerve root involvement is present.

2. CIRCUMFERENTIAL MEASUREMENTS

Muscle atrophy can be detected by bilateral circumferential measurements of the leg and thigh. This should be
performed and recorded with specificity, e.g., with a tape measure and at identical levels of the leg and thigh such as
15cm below the inferior poles of the patellae in a seated position). Differences of less than 2 centimeters in
measurement of the two limbs at the same level can be a normal variation, especially if the lesser measurement is on
the non-dominant side. Symmetric muscle bulk and strength are expected unless the patient has a relatively long-
standing neurologic impairment or disorder of the lower extremity muscle or joint.

3. REFLEXES

Loss of or decrease in the ankle jerk reflex compared to the other side suggests interruption of the reflex arc, as may be
found in S1 nerve root compromise such as L5-S1 disc herniation. For the other nerve root level commonly involved, L5
(L4-L5 disc), there is no reflex change except for the medial hamstring reflex or the posterior tibial tendon reflex, which
is difficult to elicit. Patellar reflexes are rarely abnormal in radiculopathy patients due to the multiple myotomal
innervations of the quadriceps. When abnormal, consider the L4 nerve root (L3-L4 disc).

4. SENSORY EXAMINATION

Sensory examination for nerve root compromise in the low back includes pinprick and light-touch testing. In general,
the dorsal foot (especially the first web space), ankle, and leg areas are correlated with the L5 root, and the lateral foot
is correlated with the S1 root. It is important to remember the subjective nature of sensory testing and the influence
that past examinations may have on a patient with a history of back problems. Light pinprick should not elicit a painful
response. If it does, ask the patient if this replicates his or her typical LBP and if the pain is superficial or deep. If the
pain is typical, or if it is described as deep, this suggests a non-organic basis for the pain.

5. PHYSICAL EXAMINATION TESTS

To be most successful, the treatment of LBP must be based upon a correct diagnosis. For a variety of reasons, a patient’s
response on any single test may not be reflective of the presence of identifiable underlying pathology. When ambiguity
or inconsistency in test results prompts a concern regarding the correct diagnosis or the appropriate treatment
approach, corroborative testing may be recommended. A number of tests are employed to distinguish between
physiologic and nonphysiologic responses. These are commonly called “Waddell signs,”(105) and were originally
described in the chronic LBP patient. These signs have subsequently been expanded as relevant to the evaluation of
acute LBP patients.(106, 107)

Waddell recognized five categories of physical examination findings that suggest major psychosocial factors are present
in addition to whatever residual physical injury or illness may still be present. These signs are not thought to usually
represent malingering or other conscious manipulation to deceive.(108) Patients with signs in two of the categories
may require consideration of the role of psychosocial factors in their presentations, and those with signs in three or
four of the categories should receive increased scrutiny. However, there is literature suggesting that just one sign
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portends a worse prognosis in acute LBP patients.(106, 109) Waddell’s categories are tenderness, simulation,
distraction, regional, and pain behaviors:

= Tenderness is considered positive for non-organic signs when there is widespread, superficial, non-anatomic
discomfort generally found more than 2cm lateral to the spine.

= Simulation is assessed by two tests - axial loading and rotation simulation. Axial loading can be performed while
the patient stands by the examiner who pushes down with a few pounds of force on the patient’s superior scalp.
This places no significant stress on the lumbar spine and should not change the patient’s pain. If the patient reports
that this gentle pressure increases the back pain intensity, or causes the pain to radiate to additional places, this is a
non-organic finding. A modification is to have the patient put his or her own hands on the superior scalp and apply
the downward or axial force. This modification would prevent the patient from attempting the illogical claim that
he or she was injured by the physical examination, although it would be predicted to be less sensitive. The other
test is rotation simulation. While the patient is standing, the examiner holds the patient’s wrists so that the wrists
and forearms remain in contact with the patient’s thighs. In this position, the examiner rotates the whole person
(no significant spinal motion occurs) while asking if the pain changes. The non-organic pain response is when the
patient perceives the twisting of the back as intensifying the existing pain or causing the pain to radiate to a new
place.

= Distraction is assessed by the straight leg raising test performed in two different positions. The straight leg raising
test is meant to detect irritation of the lumbar nerve roots by mechanically pulling on the sciatic nerve, and thus the
root, as it goes around the posterior hip. Straight-leg raising should be tested in both the seated position (when the
patient is unaware of the relevance to the back) and the supine position (when the patient is aware of this testing).
When the patient is sitting, he or she should extend and flex the knee while being asked if there is any knee pain.
The knee should then be left fully extended and the patient asked if passive toe motion changes the back or leg pain.
If a true radicular component is present, the patient should not easily tolerate full extension of the knee with
dorsiflexion of the ankle in the sitting position - the typical response of a true positive straight leg raise test would
be instead for the patient to lean back and complain of radiating pain. If there is no such response in the seated
position, but there is a positive lying straight leg raise with at least a 40° difference between the seated and
recumbent straight leg raising tests, a non-organic basis for the pain is suggested. This is one of the non-organic
signs. These tests are subjective and can be confusing if the patient is simply having generalized pain that is
increased by raising the leg. Results of the test may be influenced by repeated examinations in patients with a
recurrent history of back problems (a learned fear that since leg raising has hurt in past exam, the current exam
will also be painful). A negative test is generally a good prognostic sign. A positive test for lumbar nerve root
irritation generally produces pain that radiates below the knee and that follows a precise radicular distribution
consistent with the nerve root involved. Crossed straight-leg raises are the most highly specific test of sciatic nerve
tension.

= Regional includes assessment of non-physiologic weakness and sensory deficits. Non-organic weakness is typically
widespread involving more than one myotome and not fitting with imaging/electrodiagnostic findings. True
neurologic weakness still permits constant sustained muscle contractions, while non-organic weakness is typically
a sudden “give way” pattern or a “cog-wheel” pattern.

= Pain behaviors is a fifth category. There are concerns that this category is potentially affected by observer bias and
patient culture. However, there is literature to support some pain behaviors as reliable signs that psychosocial
issues are distorting the patient presentation(110, 111) and do not necessarily imply malingering.(112-114)

C. Early Disability Prevention and Management Issues

As an example of the biopsychosocial model, initial patient management should include alertness to the presence or
development of physical and psychosocial factors that can be barriers to recovery and, if not addressed, are thought to
increase the probability of the development of delayed recovery or chronic pain.(115-120) Initial “yellow” flags
drawing attention to these potential issues include excessive verbal attention to symptoms or physical features,
inquiries about permanent impairments during an initial presentation, prior history of disability or impairment, family
members with acquired disabilities, a history of mental health disorders, histories of substance abuse, an apparent
overreaction on examination, and presence of other non-organic physical examination signs. Besides the issues noted
above, some additional yellow flags include early signs of medication dependence, disproportionate inactivity, fear
avoidance, compliance/attendance problems, resistance to transitional work options, and provider shopping. See also

the Cornerstones of Disability Prevention and Management guideline.
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Management of the patient at this stage of treatment necessitates overcoming these identified barriers in order to facilitate
functional recovery and patient autonomy. Avoidance of therapies that are not resulting in functional recovery or that
foster treatment dependence should be terminated. In contrast to the “watch and wait” philosophy, it is increasingly
recognized that better outcomes are associated with maintaining work status or early return to work and avoiding or
resolving disability at the earliest possible time. These concepts recognize that chronicity of disability is the overriding
barrier to ultimate benefit for the injured worker. For example, the provider should consider early discontinuation of
ineffective treatment and avoidance of interventional procedures of questionable significant functional benefit. For more
difficult cases, referral for psychosocial evaluation and/or single-or-interdisciplinary treatment options with a proven
record of success may be needed. For providers familiar with these management concepts, early referral (including after
the first visit) to a provider well versed in the conservative management of LBP is recommended upon the discovery of
these signs.

Indications For Further Workup

Physical examination evidence of severe neurologic compromise that correlates with the medical history and test results
may suggest a need for immediate evaluation and/or referral for definitive treatment. The examination may further
reinforce or reduce suspicions of tumor, infection, fracture, or dislocation. A history of tumor, infection, abdominal
aneurysm, or other related serious conditions, together with positive findings on examination, warrants further
investigation or referral. A medical history that suggests pathology originating somewhere other than in the lumbosacral
area may warrant examination of the knee, hip, abdomen, pelvis, or other areas.

Associated Factors, Risk Factors and Work-Relatedness

Most acute LBP is best modeled as a relatively sudden onset of pain in the context of a multifactorial
disorder other than specific acute significant trauma (substantial slip, trip, or fall). The minority who
sustained a significant traumatic event have workers’ compensation claims that are largely non-
controversial. As a method for determination of work-relatedness is already discussed detail in the
Guideline on Work-Relatedness, this guideline will only briefly review back-specific issues.

Most patients either do not recall a specific event or recall an apparently trivial event even when job tasks
are highly physical. Regardless of whether there was an obvious inciting event or not, the documentation
of any initial event(s) along with the patient’s job tasks is required and highly helpful for the patient’s
claim under most workers’ compensation jurisdictional requirements. However, a prospective study
addressing whether minor trauma causes significant permanent back pain showed that minor trauma is
rarely the cause of serious low back illness, and when minor trauma and serious back pain are associated, it
is when the back pain episode is potentially compensable.(121-123)

Recurrence of LBP is not uncommon and recurrences require adequate documentation of the inciting
events if any. Physicians should distinguish between a temporary exacerbation of symptoms and a
permanent aggravation of a back condition. Jurisdictions differ in defining permanent aggravations.(1) If
an underlying, pre-existing condition is thought to be significantly aggravated or “flares up” in a worker
at work, the purported aggravating event(s), prior medical course, prior extent of pain, and activity
limitations should be recorded. At subsequent follow-up appointments, the extent of pain and activity
limitation after the aggravation should be tracked. Restoration to the prior activity level is the goal. When
that level has been reached, in many jurisdictions the effects of the aggravation or exacerbation are said to
have ceased, and a permanent aggravation has not occurred. At that point, “cure” of the aggravation has
been accomplished. This also requires that the treating physician have an understanding of both the true
risk factors for back pain and as well as the work the patient performs to adequately capture and evaluate
this information. Specific descriptions of work-duty activities, weights, sizes, and the frequencies of objects
lifted are all helpful. Although frequently too generic for usability, it is recommended that a job description

Copyright ©2020 Reed Group, Ltd. Page | 30



be nevertheless obtained from employer, if possible, to attempt to assist the practitioner with
understanding the patient’s job demands and duties.

Associated Factors and Risk Factors for Non-specific Low Back Pain

There are many non-occupational factors that have been associated with LBP. The most consistent and strongest is a
prior history of LBP, which is one of the factors also confirmed in prospective studies.(124-136) Aging has been
associated with LBP in some studies,(137-140) but many do not support a relationship with non-specific LBP in
contrast with degenerative spine conditions. Instead, aging has been consistently associated with degenerative back
disorders.(12, 24, 141, 142) Additional reported risk factors for LBP include: smoking,(133, 138, 143-145) obesity(127,
133,134, 137,138, 140, 143-162) height,(161) high triglycerides,(163) hypertension,(145) genetic factors,(54, 142, 164,
165) poor general health,(115, 166) poor sleep,(133, 143, 167) pain-related fear,(115, 135) prolonged driving,(133)
deconditioning,(168) and physical inactivity or lack of exercise.(133, 143, 145, 169) A pattern of increased risk associated
with cardiovascular risk factors and cardiovascular risk factor scores has been observed.(145) A U-shaped relationship
between physical activity and risk of LBP has been reported in two epidemiological studies.(170, 171)

A number of physical factors are reported to be associated with LBP, although most of the evidence is from
retrospective studies without measured job factors. Yet, recent data from a prospective cohort study with measured job
physical factors have supported high lifting forces, as measured by the Cumulative Lifting Index, as associated with
increased risk of LBP.(125, 126, 129) Cross sectional studies have reported mostly unconfirmed associations between
LBP and heavy physical work (particularly heavy awkward of heavy lifting),(132, 133, 138, 143, 149, 166, 172-179)
lifting weights above shoulder level,(177) carrying,(140, 178) trunk in a bent or twisted posture,(135, 140, 143)
prolonged or highly repeated bending, inability to change posture regularly,(135, 180) standing and walking,(181)
frequent reaching, or forceful pushing or pulling,(177, 182) kneeling(177) or squatting.(177) Housework was shown to
be a risk factor in a prospective cohort study.(125, 129) Prolonged sitting and whole body vibration(141, 143, 183-185)
are also suggested by some to be contributors. Work with scaffolding is a reported association.(166) These activities are
not exclusive to job functions and should be reviewed as they pertain to non-occupational activities as well.
Unaccustomed physically-demanding work (or sports or hobbies), another probable risk factor, is under recognized
and may be fairly potent.

Until recently, prospective data supporting work-relatedness of LBP were limited. Recent data suggest increased risk of
LBP as assessed by the Cumulative Lifting Index that was derived from the Revised National Institute for Occupational
Safety and Health (NIOSH) Lifting Equation.(125, 126, 129, 186) Yet, support for degenerative disorders remains
unsubstantiated.

Reduced lifting programs have been found to be successful at reducing risk of LBP in settings of manual patient
transfers,(187-192) but not in most other settings. Programs have been ineffective for stress management, shoe inserts,
insoles, back supports.(193) Lifting advice and training also do not appear effective.(194)

It has also been theorized that these “stressors” do not cause back disorders. Rather, when a back disorder arises in an
individual who does heavy physical work, the work is then more difficult to accomplish and the individual is more likely to
file a workers’ compensation claim. This is compared to the sedentary worker who develops back pain and may continue
to perform work though more carefully (reporting bias).(195, 196)

Psychosocial factors, both occupational and non-occupational, also have been reportedly associated with back
disorders.(197) These include task enjoyment, monotony,(177) mental stress,(143, 177) work stress,(138) job
dissatisfaction,(125, 198) life dissatisfaction,(143) high demand/low control,(166, 167) low supervisor support,(167) low
co-worker support,(167) and social isolation.(133) Psychiatric symptoms such as anxiety, depression,(125, 129, 132, 199)
low energy,(133) emotional problems,(133) and somatization all are apparent risk factors. Providers with high fear
avoidant beliefs also may contribute by prescribing more sick leave, bed rest, and less return to normal function.(200,
201) Many cases of LBP in the general population are idiopathic and the mechanism of LBP has not yet been elucidated.

Associations with Degenerative Spine Conditions including Sciatica

There are no quality studies of degenerative spine conditions including radiculopathy, and thus no true job physical risk
factors are known. There is a poor correlation between LBP and degenerative findings on imaging studies,(12) as well as
between LBP and MRI findings of disc protrusion, nerve root displacement or compression, disc degeneration, and high
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intensity zone.(59) The prevalence of nerve root contact is 11 to 23% and for displacement and/or compression 2 to 5%.
Overall prevalence of disc degeneration in asymptomatic people is 54%, with a strong relationship with age.(59) Prevalence
of HIZ or anular tear overall is 28 to 56%.(202)

Risk factors for degenerative back conditions that include spinal stenosis are not well defined compared with those for
non-specific LBP. Nutrient vessels disappear to the disc, requiring diffusion.(203) This may provide a mechanistic
explanation for cardiovascular disease risk factor impacts, particularly on degenerative spine disorders.(145)
Degenerative disc changes have been well linked with inheritance, (54, 142, 164, 165, 204-207) and genetic influences
on the outcomes of spine surgery have also been reported.(208, 209) Available epidemiological studies suggest the risk
factors for degenerative conditions include aging,(12, 24, 141) male gender,(24, 210-212) obesity,(24) heredity,(12) and
systemic arthrosis.(213) Reported risks for spondylolysis include increasing age and male gender.(24) Risks for
degenerative spondylolisthesis include age and female gender.(24) Risks for facet joint arthritis are increasing age and
obesity.(24) A trend towards greater spinal stenosis in those with a BMI >30 has been reported,(24) but that study is
likely underpowered. There are no quality ergonomic-epidemiological studies reported for degenerative spine
conditions and job physical factors.

There are no proven risk factors for radiculopathy as it is a relatively rare event and quality epidemiological studies
have not been reported. However, heavy lifting and activities that substantially increase the intradiscal pressures are
theorized factors. Prolonged whole-body vibration such as prolonged driving is a reported, but disputed factor.(183)
Aside from age, smoking appears to be a factor. Spondylolisthesis is most often degenerative in nature. There are acute
trauma-related cases in which causal analysis is straight forward and centers on whether the inciting trauma was in the
context of work and that the magnitude of the event was sufficient to truly be an acute traumatic event.

There are no quality epidemiological studies that support the theory that degenerative spondylolisthesis,
spinal stenosis, degenerative facet disease, or sciatica/radiculopathy are occupational conditions.
However, there is a biomechanical theory that physical factors may contribute through degenerative
disease in the discs with resulting theoretically altered biomechanical forces in the facets resulting in or
accelerating degenerative facet osteoarthrosis. Yet, there also is evidence that these conditions may have a
genetic basis.(214, 215)

Follow-up Visits

It is recommended that patients with potentially work-related low back disorders should follow-up every 3 to 5 days
with a health care provider who can offer subsequent assessments and counseling regarding advancing activity levels,
avoiding static positions or inactivity, medication use, anticipated favorable prognosis, and other concerns
[Recommended Insufficient Evidence (I)]. Interactive sessions may assist involving the patient fully in his or her
recovery. If the patient has returned to work, these interactions may be conducted on site or by telephone to avoid
interfering with work activities. Subsequent follow-up can occur when there is need for: 1) altered treatment; 2) release
to modified, increased, or full duty; or 3) after appreciable healing or recovery can be expected. Typically, this will be no
later than 1 week into the acute pain period. At the other extreme, in the stable chronic LBP setting, follow-up may be
infrequent, such as every 6 months.

Special Studies and Diagnostic and Treatment Considerations

Detailed discussion of various imaging studies follows this section. Lumbar spine x-rays are not recommended in
patients with LBP in the absence of red flags for serious spinal pathology within the first 4 to 6 weeks. Among patients
with evidence of radiculopathy, imaging in the acute pain setting is also not recommended as the natural history is for
such problems to resolve with conservative care. Table 5 provides a general comparison of the abilities of different
techniques to identify physiologic insult and define anatomic defects. An imaging study may be appropriate for a patient
whose limitations due to consistent symptoms have persisted for 1 month or more to further evaluate the possibility of
potentially serious pathology such as a tumor.
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Table 5. Ability of Various Techniques to Identify and Define Low Back Pathology
and Sequela

Low Disc Cauda Spinal Post-
Technique Back Herniation/ Equina Stenosis | laminectomy

Pain Protrusion | Syndrome Syndrome
History ++++ +++ +++ +++ +++
Physical examination + + +++ +++ 4+ ++ ++
Laboratory studies 0 0 0 0 0
Imaging studies
Radiography! 0 + + + +
Computerized tomography (CT)12 0 +++ +++ +++ ++
Magnetic resonance imaging (MRI)12 0 ++++ ++++ +++ ++++
Electromyography (EMG), sensory evoked potentials 0 +++ 0/+ ++ +
(SEPs)3

1Risk of complications (e.g. infection, radiation) highest for myeloCT, second highest for myelography, and relatively less for bone
scan, radiography, and CT.

2False-positive results in up to 30% of people over age 30 who do not have symptoms and may be over 50% in those over age 40.
3EMG is generally unhelpful in the first month of symptoms other than to document prior disease or injury status.

Note: Number of plus signs indicates relative ability of technique to identify or define pathology.

Diagnostic Testing and Other Testing

Diagnostic tests can be categorized into three broad categories: 1) anatomical; 2) functional; and 3) physiological.
Anatomical tests help to define anatomy and include roentgenograms, magnetic resonance imaging (MRI), bone scans,
computerized tomography (CT), and myelograms. Functional tests include those that assess voluntary lifting or pushing
or pulling capacities. Physiological tests include electromyography and thermography. Tests such as discography
attempt to bridge the gap between two of these testing domains and are organizationally included in this document in
one domain. In considering which test to order, it is important to be able to address two key questions:

1. What s the specific question to be addressed?
2.  What will be done with the results?

The first question must be clearly addressed and the second must result in an unequivocal answer used for a decision
point with the results having a significant probability of altering the clinical management. Otherwise, the test is almost
never indicated.

The operant characteristics of the test being ordered are critical to the proper interpretation of the results. For example,
lumbosacral spine MRIs are more likely to be “abnormal” by age 40 in normal individuals (show normal aging changes),
and herniated discs are not infrequently found in screening studies of asymptomatic teenagers. The pre-test probability
of disease, determined by a careful clinical evaluation is critical to address the probability that the abnormality
identified on the image is actually causing the individual’s symptoms. At present, there is not one type of imaging
method that shows a clear advantage over others. Generally, MRI is superior for imaging soft tissue including
intervertebral disc herniations.

There are many additional diagnostic tests possible for the evaluation of LBP and spinal conditions. In the absence of
moderate- to high-quality studies, other tests are Not Recommended, Insufficient Evidence (I).(9)

Functional Capacity Evaluations

Functional capacity evaluations (FCEs) consist of a comprehensive battery of performance-based tests to attempt to
determine an individual’s ability for work and activities of daily living.(36, 119, 216-237) The goals of FCEs include:

= determine individual’s readiness to work after injury or illness at Maximum Medical Improvement
(MMI),

= assist with goal-setting and treatment planning for rehabilitation or to monitor the progress of a patient
in a rehabilitation program,
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= estimate potential vocational status and provide a foundation for effective vocational rehabilitation,
= provide information to assist in disability determinations,

= provide information for hiring decisions (post-offer or fit-for-duty testing),

= assess the extent of disability in litigation cases, and

= provide information regarding a patient’s level of effort and consistency of performance.

1 Recommendation: Functional Capacity Evaluations for Chronic Disabling Low Back Pain
Functional capacity evaluations (FCEs) are a recommended option for evaluation of disabling chronic LBP
where the information may be helpful to attempt to objectify worker capability, function, motivation, and
effort vis-a-vis either a specific job or general job requirements. There are circumstances where a patient is
not progressing as anticipated at 6 to 8 weeks and an FCE can evaluate functional status and patient performance in
order to match performance to specific job demands, particularly in instances where those demands are medium to
heavy. If a provider is comfortable describing work ability without an FCE, there is no requirement to do this
testing. Recordings of observation for signs of mismatch between effort and self-reported abilities may be
particularly helpful.

Harms - Medicalization, worsening of LBP with testing; may have misleading results that understate capabilities.
Benefits - Assess functional abilities and may facilitate greater confidence in return to work.

Strength of Evidence - Recommended, Insufficient Evidence (I)

Level of Confidence - Moderate

Recommendation: Functional Capacity Evaluations for Chronic Stable Low Back Pain or Post-Operative Recovery
There is no recommendation for or against the use of functional capacity evaluations for chronic stable low
back pain or after completion of post-operative recovery among those able to return to work.

Strength of Evidence - No Recommendation, Insuffcient Evidence (I)
Level of Confidence - Low

1 Recommendation: Functional Capacity Evaluations for Acute Low Back Pain, Acute or Subacute Radicular
Syndromes, or Post-Operative Back Pain
Functional capacity evaluations are not recommended for evaluation of acute low back pain, acute or
subacute radicular syndromes, or post-surgical back pain problems within the first 12 weeks of the post-
operative period.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - High

Rationale for Recommendations

FCEs are one of the few means to attempt to objectify limitations and are frequently used in workers’ compensation
systems, particularly as the correlation between pain ratings and functional abilities appears weak.(238-244) Yet,
obtaining objective data regarding spine problems is somewhat more challenging than for extremity-related
impairments due to the degree of reliance on the patient’s subjective willingness to exert or sustain major activities
(e.g., standing, walking, sitting) that are critical for job performance. Because their reliability and validity have not been
proven, FCEs should be utilized to evaluate work ability about what a patient was willing to do on a given day. They
should not be used to override the judgment about the work ability of a patient with a back problem.

Many commercial FCE models are available. There is research regarding inter-and intra-rater reliability for some of the
models (complete discussion is beyond the scope of this guideline). The validity of FCEs, particularly predictive validity,
is more difficult to determine, since factors other than physical performance may affect return to work.(218, 245) An
FCE may be done for one or more reasons, including identifying an individual’s ability to perform specific job tasks
associated with a job (job-specific FCE) and physical activities associated with any job (general FCE), or to assist in the
objectification of the degree(s) of impairment(s). The type of FCE needed, and any other issues the FCE evaluator needs
to address, should be specified when requesting a FCE.
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The term “capacity” used in FCE may be misleading, since an FCE generally measures an individual’s
voluntary performance rather than his or her capacity. Physical performance is affected by
psychosocial as well as physical factors. The extent of an individual’s performance should be
evaluated as part of the FCE process through analysis of his or her level of physical effort (based on
physiological and biomechanical changes during activity) and consistency of performance. Perhaps
more importantly, the objective findings identified in the musculoskeletal evaluation should
correlate with any identified functional deficits. The individual’s performance level, especially as it
relates to stated levels of performance, should be discussed in the FCE report. A properly performed
and well-reported FCE will highlight such discrepancies. This is particularly important in low back
evaluations where there may be greater degrees of impairments at stake and where there are
somewhat fewer metrics available than for the distal upper extremity.

FCE test components may vary depending on the model used, but most contain the following:
. Patient interview including:

* Informed consent

* Injury/illness and medical history

= Current symptoms, activities and stated limitations

» Pain ratings/disability questionnaires
. Musculoskeletal examination (e.g., including Waddell’s non-organic signs)

= Observations throughout the session (e.g., demonstrated sitting tolerance, pain modifying
behaviors)

. Material handling tests (lifting, carrying, pushing, pulling)

. Movement tests (walking, crouching, kneeling, reaching, etc.)

. Positional tolerance tests

. Dexterity/hand function

= Static strength (varies among models)

= Aerobic fitness (usually submaximal test-also variable among models)

= Job specific activities as relevant

. Reliability of client reporting (e.g., non-organic signs, pain questionnaires, placebo tests, etc.)

. Physical effort testing (e.g., Jamar Dynamometer maximum voluntary effort, bell curve
analysis, rapid exchange grip, competitive test performance, heart rate, observation of clinical
inconsistencies, etc.)

FCE test length may vary between FCE models, although most 1-day FCEs are completed in 3 to 4 hours. Two-day tests,
where the patient is seen on 2 consecutive days, may be recommended when there are problems with fatigue (e.g.,
chronic fatigue syndrome), delayed onset of symptoms, unusually complex job demands to simulate, and questions
about symptom validity. Test length for 2-day tests is generally 3 to 4 hours on the first day, and 2 to 3 hours on the
second day.
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Interpretation of FCE results is complicated in that it is a measure of voluntary performance. Before
beginning testing, the patient is counseled to avoid doing anything to knowingly reinjure him or
herself. Thus “fear avoidance” may cause testing to seriously underestimate actual ability and result
in a report that the patient had “self-limited performance due to pain,” suggesting a low pain
tolerance, when in reality the patient was doing what he or she was instructed.

The best studies on the ability of FCEs to predict safe re-entry to the workplace following
rehabilitation of work-related back pain/injury suggest that FCEs are not able to predict safe return
to work (concurrent validity).(219, 246, 247) In a prospective cohort study of 1,438 consecutive
work-related back patients, all underwent a FCE prior to return to work. In the control group, the
FCE was used to write return-to-work guidelines, while in the study group it was ignored and the
worker was returned usually to full duty. Ignoring the FCE improved outcome.(248)

Evidence for Use of Functional Capacity Evaluations (FCEs)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: functional capacity evaluations, FCE, chronic low back pain, postoperative recovery, acute low
back pain, acute radicular pain, subacute radicular pain, postoperative back pain, diagnostic, sensitivity, specificity,
predictive value, efficiency, and efficacy to find 781 articles. Of the 781 articles, we reviewed 10 and included five articles.

Roentgenograms (X-Rays)

X-rays are commonly utilized for evaluation of LBP, particularly that which is chronic, persistent and accompanied by
red flags or trauma.(254, 255) Similar to most diagnostic studies, MRI is usually considered the gold standard
comparison.

1.  Recommendation: X-ray for Acute Non-specific Low Back Pain
Routine x-ray is moderately not recommended for acute non-specific low back pain.

Strength of Evidence - Moderately Not Recommended, Evidence (B)
Level of Confidence - High

2. Recommendation: X-ray for Acute Low Back Pain with Red Flags or Subacute or Chronic Low Back Pain
X-ray is recommended for acute low back pain with red flags for fracture or serious systemic illness,
subacute low back pain that is not improving or chronic low back pain as an option to rule out other
possible conditions.

Indications - Option to rule out other possible conditions.

Frequency/Duration - Obtaining x-rays once is generally sufficient. For patients with chronic LBP, it may be
reasonable to obtain a second set of x-rays years later to re-evaluate the patient’s condition, particularly if
symptoms change.

Harms - Medicalization or worsening of otherwise benign back condition; radiation exposure.

Benefits - Diagnosis of a fracture or otherwise latent medical condition(s).

Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - High

3. Recommendation: X-ray for Spondylolisthesis
Flexion and extension views are recommended for evaluating symptomatic spondylolisthesis in which
there is consideration for surgery or other invasive treatment or occasionally in the setting of trauma.

Indications - Chronic severe mechanical pain suspected to be due to instability.

Frequency/Duration - Flexion and extension views are generally needed no more than every few years. However,
after surgical intervention, flexion/extension views may be used to attempt to assess extent of successful fusion.
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Harms - Medicalization or worsening of otherwise benign back condition. Radiation exposure.
Benefits - Diagnosis of significant spondylolisthesis that is able to be surgically improved.

Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - Moderate

Rationale for Recommendations

Standard film views are generally an anterior-posterior (AP) film, a lateral film, and on occasion, a coned or focused
view of the L5-S1 joint. Routine inclusion of oblique views has been discouraged except in specific circumstances, such
as an evaluation of trauma where the AP and lateral views fail to show a fracture but there remains significant concern
that a fracture did occur.(256) Oblique views are also needed if there is reason to evaluate a pars defect. If an MRI is
used as imaging, plain x-ray may not be needed.

Flexion and extension films are occasionally used to evaluate spinal instability, particularly in the setting of
degenerative spondylolisthesis and fractures. The criteria generally accepted for this purpose are to measure whether
there is 5mm or more of movement of one vertebral body in relation to an adjacent vertebral body, or whether the
angular motion measured on radiographs at a disc given level exceeds 20° for the L1-L2 level through the L4-L5 level,
or exceeds 25° for the L5-S1 level.(257) Depending on the translation forward or backwards, referred to as
anterolisthesis or retrolisthesis.

X-ray is unnecessary for the routine management of LBP outside of the setting of red flags.(258-261) When red flag(s)
are present, x-rays at the first visit are usually recommended to assist in ruling out these possible conditions (e.g.,
fracture, neoplasias, infection, etc.). Without red flags, there also is concern for medicalization and catastrophization of
the case by obtaining x-rays.(262) Even when red flags are suspected, judgment is recommended and it should not be
mandatory to order an x-ray in all cases (e.g., significant typical LBP in the course of a manual patient transfer in a
patient with a remote history of cancer). In the event that there is LBP without any improvement over 4 to 6 weeks, x-
rays may be recommended to rule out other possible problems. Those with subacute LBP that is not improving or
chronic LBP should generally have x-rays at least once for purposes of ruling out other conditions. X-rays are non-
invasive, moderately costly, and have a low risk of adverse effects, other than their considerable exposure to ionizing
radiation. Thus, x-rays are recommended for select situations. The radiation dosage from common medical tests is
available from the Australian Radiation Protection and Nuclear Safety Agency at

www.arpansa.gov.au/radiationprotection/basics/xrays.cfm, and further reviewed in scientific literature.(263, 264)

Evidence for the Use of Roentgenograms (X-ray)

There are 5 moderate-quality studies incorporated into this analysis.(259-261, 265) There is 1 low-quality studies in
Appendix 1.(266)

We searched PubMed, Ebsco, Cochrane Review and Google Scholar with limits between 2008 and 2013. We used the
following search terms: X-rays, roentgenograms, radiography, acute low back pain, subacute low back pain, chronic low
back pain, spondylolisthesis, low back pain, diagnostic, sensitivity, specificity, negative predictive value, positive predictive
value, efficiency, and efficacy to find 258 articles in PubMed, 548 in EBSCO, 11 on Cochrane Review, and 173,720 on google
scholar, for a total of 174, 537. From the 174, 537 articles, we reviewed 11 articles, and included 9 in the draft (5 RCTs, 3
reviews, 1 cross sectional study).

Magnetic Resonance Imaging (MRI)

Magnetic resonance imaging (MRI) has been widely used to evaluate the lumbar spine, particularly soft-tissues such as
the intervertebral discs.(254, 267-277) This discussion will cover the three types of MRI - open, closed, and standing or
weight-bearing.

Several terms are used to describe disc abnormalities and five different terms are used to describe a change in disc
shape that can potentially cause radicular symptoms (bulge, protrusion, extrusion, sequestration, and herniation).

There are multiple “definitions” of these terms, which creates confusion, but a consensus conference has provided

definitions that may facilitate communication.(33)
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Table 6. Terms Used to Describe Disc Abnormalities/Change in Disc Shape

Term Definition

Normal Does not reach beyond the borders of adjacent vertebral bodies.

Bulging A circumferential symmetric extension of the disc beyond the vertebral border.

Herniation Localized displacement of disc material beyond the limits of the intervertebral disc space. Disc material may

be nucleus, cartilage, fragmented apophyseal bone, anular tissue, or any combination thereof. The term
“localized” contrasts to “generalized,” the latter arbitrarily defined as >50% (180°) of the periphery of the
disc. Localized displacement in the axial (horizontal) plane can be “focal,” signifying <25% of the disc
circumference, or “broad-based,” meaning between 25 and 50% of the disc circumference. Presence of disc
tissue “circumferentially” (50-100%) beyond the edges of the ring apophyses may be called “bulging” and is
not considered a form of herniation. Herniated discs may take the form of protrusion or extrusion, based on
the shape of the displaced material.

Protrusion Present if the greatest distance, in any plane, between the edges of the disc material beyond the disc space is

less than the distance between the edges of the base in the same plane. In the cranio-caudal direction, the
length of the base by definition cannot exceed the height of the intervertebral space.

Extrusion Present when, in at least one plane, any one distance between the edges of the disc material beyond the

disc space is greater than the distance between the edges of the base or when no continuity exists
between the disc material beyond the disc space and that within the disc space. Extrusion may be further
specified as sequestration if the displaced disc material has completely lost any continuity with the parent
disc.

Sequestration | A herniated disc fragment that is detached and separated from the disc. It may or may not appear to have

migrated cephalad or caudally.

Migration Signifies displacement of disc material away from the site of extrusion, regardless of whether sequestrated or

not. Because posteriorly displaced disc material is often constrained by the posterior longitudinal ligament,
images may portray a disc displacement as a protrusion on axial sections and an extrusion on sagittal sections,
in which cases the displacement should be considered an extrusion.

Intravertebral | Herniated discs in the cranio-caudal (vertical) direction through a break in the vertebral body endplate.
Herniations

Adapted from Fardon DF, Milette PC. Nomenclature and classification of lumbar disc pathology: recommendations of the Combined Task
Forces of the North American Spine Society, American Society of Spine Radiology, and American Society of Neuroradiology. Spine.
2001;26(5):E93-113.

1

Recommendation: MRI for Diagnosing Red Flag Conditions

MRI is recommended for patients with acute low back pain during the first 6 weeks if they have
demonstrated progressive neurologic deficit, cauda equina syndrome, significant trauma with no
improvement in atypical symptoms, a history of neoplasia (cancer), persistent fever plus elevated
erythrocyte sedimentation rate without other infectious source, or atypical presentation (e.g., clinical
picture suggests multiple nerve root involvement).

Harms - Medicalization or worsening of otherwise benign back condition.

Benefits - Diagnosis of a surgically treatable condition or otherwise latent medical condition(s).

Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - High

Recommendation: Early MRI for Diagnosing Radicular Syndrome

MRI is moderately not recommended for acute radicular pain syndromes in the first 6 weeks unless the
problems are severe and not trending towards improvement and both the patient and the clinician are
willing to consider prompt surgical treatment, assuming the MRI confirms ongoing nerve root compression.
Repeat MRI imaging without significant clinical deterioration in symptoms and/or signs is also not
recommended.

Strength of Evidence - Moderately Not Recommended, Evidence (B)
Level of Confidence - Moderate

Recommendation: MRI for Diagnosing Subacute and Chronic Radicular Syndromes
MRI is moderately recommended for patients with subacute or chronic radicular pain syndromes lasting at
least 4 to 6 weeks in whom the symptoms are not trending towards improvement if both the patient and
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clinician are considering prompt surgical treatment, assuming the MRI confirms a nerve root compression
consistent with clinical examination. In cases where an epidural glucocorticosteroid injection is being
considered for temporary relief of acute or subacute radiculopathy, MRI at 3 to 4 weeks (before the
epidural steroid injection) may be reasonable. It is recommended to administer with and without contrast in
post-operative settings when there are concerns about recurrent disc problems (see Lumbar Epidural Injections).

Harms - Medicalization or worsening of otherwise benign back condition.

Benefits - Diagnosis of a surgically treatable condition or otherwise latent medical condition(s).
Strength of Evidence - Moderately Not Recommended, Evidence (B)
Level of Confidence - High

4. Recommendation: MRI for Diagnosing Select Chronic LBP
MRI is recommended as an option for the evaluation of select chronic LBP patients in order to rule out
concurrent pathology unrelated to injury. This option is not recommended before 3 months and only after
other treatment modalities (including NSAIDs, aerobic exercise, and directional preference exercises) have
failed.

Harms - Medicalization or worsening of otherwise benign back condition.

Benefits - Diagnosis of a surgically treatable condition or otherwise latent medical condition(s).
Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - Moderate

5. Recommendation: Standing or Weight-bearing MRI for Back or Radicular Pain Syndrome Conditions
Standing or weight-bearing MRI is not recommended for back or radicular pain syndrome conditions as, in
the absence of studies demonstrating improved patient outcomes, this technology is experimental.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - Moderate

Rationale for Recommendation: Closed MRIs

MRI has been evaluated in quality studies. The sensitivity and specificity of MRI or CT are difficult to define as they
require a “gold standard” that is difficult to define in back pain since the final diagnosis often is based on the same
imaging modality being tested; therefore, these clinical studies may be prone to incorporation bias, artificially inflating
the sensitivity and specificity with some assuming MRI has 100% sensitivity and specificity. Most cases of LBP and
radicular pain syndromes spontaneously resolve and require no imaging. Disc degeneration, disc bulging and
herniation, and endplate changes are widely prevalent in asymptomatic people on MRI(122, 202, 278-295) have been
shown to either not correlate, or correlate poorly with symptoms,(122, 202, 284-286, 288, 290, 295-297) suggesting
that MRI is not useful for the vast majority of patients.(298) In a 17-year follow-up study, patients with LBP at age 20
who had degenerative changes on MRI have greater risk for more severe degenerative changes. However, there was
almost no correlation with clinical outcomes and no increased risk of surgery.(299) Early imaging likely results in
higher overall costs and increased morbidity through the performance of some unnecessary procedures and/or
surgeries.

Despite disc degeneration, bulging, herniations, and endplate changes that are widely prevalent on MRI in
asymptomatic people, MRI is still considered the gold standard in diagnostic imaging for defining anatomy because it
typically has the greater ability to distinguish soft tissues of any test currently available.(267-271, 273-275, 277) While
computerized tomography (CT) remains an important analytical tool especially for evaluating bony or calcified spinal
structures, there is less need for CT at the current time as MRI has greater soft tissue resolution. In patients of
reproductive age, MRI may be preferable for the diagnosis of disc herniation, as CT involves considerable ionizing
radiation. An evaluation of the association between the rates of advanced spinal imaging and spine surgery across
geographic areas concluded that a significant proportion of the variation in rates of spine surgery can be explained by
differences in the rates of advanced spinal imaging. “Improved consensus on the use and interpretation of advanced
spinal imaging studies could have an important effect on variation in spine surgery rates.”
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In the absence of red flags suggesting fracture or serious systemic illness, imaging before 6 weeks produces no clear
benefits. MRI is either non- or minimally-invasive and has few adverse effects, but is costly. In the absence of red flag
symptoms and/or signs, MRI is not recommended to reassure patients that no serious injury or disease is present.(300)
MRI is not recommended for evaluation of acute, subacute, or nearly all chronic LBP cases. MRl is indicated for discrete,
potentially surgically treatable disorders such as radiculopathy, spondylolisthesis, and spinal stenosis.

Radicular pain syndrome patients should not have MRI within the first 6 weeks, except in rare cases for which early
emergent/urgent surgery is proposed. Patients presenting with single nerve root neurological deficit, including an
absent deep tendon reflex, should not have early MRI, as their condition usually resolves spontaneously, thus the test
does not alter the course of treatment. Those who have a documented presentation that then objectively deteriorates
(particularly a significant increase in weakness, an increased loss of sensation, compared with the prior examination,
cauda equina syndrome, history of cancer with symptoms suggesting atypical radicular presentation) do have an
indication for early imaging with MRI. It is strongly recommended that those ordering MRIs should be well aware of the
tremendously high prevalence of abnormalities, which are essentially “false positives” in otherwise normal people
(285).

Patients should be a priori informed that their MRI is highly unlikely to be “normal” as few have a normal MRI. A patient
handout describing the prevalence of “abnormal findings” on lumbar MRI of asymptomatic individuals is helpful.
Providers lacking the time or knowledge to explain these facts to patients should avoid ordering MRIs. The discovery of
degenerative changes or clinically irrelevant disc herniations in many may cause them to focus on the need to “fix” MRI
changes that are actually normal for their age or are asymptomatic findings. This may also become a rationale for
avoiding participation in the therapeutic activities that promote functional recovery. In addition, lack of understanding
of the strengths, indications, and limitations of a technology preclude adequate clinical interpretation of the results. In
those cases, consultation with a provider experienced in treating musculoskeletal disorders may be recommended.

Rationale for Recommendation:Open MRIs

Open MRIs have gained in popularity. However, they have lower resolution without lower costs and are not
recommended other than when the patient’s weight exceeds the closed MRI unit’s specifications, or suffers from
claustrophobia that is not sufficiently alleviated with a pre-procedure low-dose anxiolytic.

Rationale for Recommendation: Standing (“Upright” or “Positional”) MRIs

Standing MRI units are designed to evaluate the discs and spine under usual conditions of axial loading and can be used in
other positions. Magnets are typically weaker than conventional MR, resulting in lower resolution (“fuzzier images”).
These units have unsurprisingly revealed a modestly greater prevalence of disc bulging with the spine loaded.(301, 302)
There are studies demonstrating higher prevalence rates of disc herniations with upright-sitting examinations and an
overall estimation of superiority for detections of spine abnormalities. These findings have not been shown to improve
patient outcomes.(303) Another study of asymptomatic volunteers demonstrated a 41% prevalence rate for disc
bulges.(304) There is a case report of positive findings where a closed MRI did not show neurological impingement.(305)
One study noted that the information gained in addition to that from standard MRIs is limited.(306) Another comparative
study in multiple positions concluded that positional MRIs more frequently demonstrate minor neural compromise than
conventional MRI and that positional pain differences are related to position-dependent changes in foraminal size.(307)
There are currently no quality studies to recommend standing MRI for uses outside of research settings, and
interpretation of normal findings of increased disc bulging with standing are unclear.
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Table 7. Change in MR Findings at 6-week Follow-up

Change in MR Findings at 6-week Follow-up

Finding No. of Patients with LBP No. of Patients with Radiculopathy

Degenerative disc disease
Normal at Baseline

Unchanged 41 (91.1) 22 (84.6)
New herniation 4 (8.9) 4(15.4)
Herniation at baseline

Unchanged 46 (69.6) 25 (54.3)
New and/or enlarged 10 (15.2) 5(10.9)
Reduced or gone 10 (15.2) 16 (34.8)

Nerve root compression
Normal at baseline

Unchanged 74 (91.4) 37 (97.4)
New compression 7 (8.6) 1(2.6)
Compression at baseline

Unchanged 21 (70.0) 18 (52.9)
New and/or worse 4 (13.3) 6(17.7)
Reduced or gone 5(16.7) 10 (29.4)
No 6-week MR imaging 39 24

Note: Data in parentheses are percentages.

Modic MT, Obuchoski NA, Ross JS, et al. Acute low back pain and radiculopathy: MR imaging findings and their prognostic role and
effect on outcome. Radiology. 2005;237:597-604. Reprinted with permission from the Radiological Society of North America.

Evidence for the Use of Magnetic Resonance Imaging (MRI)

There are 8 high-quality(122, 269, 274, 296, 308-311) and 30 moderate-quality(267, 268, 271, 273, 277, 284, 290, 293,
298, 300, 312-331) studies incorporated into this analysis (see also Cervical and Thoracic Spine Disorders Guideline for
additional studies). There is 1 low-quality study(265) and 2 other studies(332, 333) in Appendix 1. It is important to
note that the sensitivity and specificity of CT or MRI are difficult to define as they require a “gold standard” that is
difficult to define in back pain since the final diagnosis often is based on the same imaging modality being tested;
therefore, these clinical studies may be prone to incorporation bias, artificially inflating the sensitivity and specificity
with some assuming MRI has 100% sensitivity and specificity.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar with limits on publication dates from 2008-present.
We used the following terms: magnetic resonance imaging, MRI, acute low back pain, subacute low back pain, chronic low
back pain, diagnostic testing, sensitivity, specificity, positive predictive value, negative predictive value, efficacy, efficiency,
and low back pain to find 58,060 articles. Of the 58,060 articles, we reviewed 20 articles (11 original articles, 4 review
articles, and 5 new RCTs) and an addition 18 articles from references and 20 articles were included.

MRI for Evaluation of Non-specific Chronic Low Back Pain
See Cervical and Thoracic Spine Disorders Guideline.

Table 8. Findings of Lumbar MRI

Finding Percentage
Normal disc signal 42%
Normal disc height 45%
Annular tears 7%
Bulging disc 14%
Disc contact with nerve root 8%
Displacement of nerve root 2%
End plate changes 0.5%
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Finding Percentage

Anterolisthesis 3%
Adapted from Kjaer P, Leboeuf-Yde C, Sorensen JS, Bendix T. 2005.

A review of LBP found the following prevalence of “abnormalities” on MRI in asymptomatic individuals:

Table 9. Abnormalities on MRI in Asymptomatic Individuals

Finding Number of Studies | Prevalence of
Finding
Herniated disc 5 22-40%
Bulging disc 5 24-81%
Degenerative disc 4 46-93%
Stenosis 3 1-21%
Annular tear 3 14-56%

Adapted from Deyo RA, Weinstein JN. 2001.

Computerized Tomography (CT)

Computerized tomography (CT) is primarily used today to define fractures not visible on plain x-rays or to image when
MRI is unavailable or contraindicated.(334) CT was the main imaging study for defining spinal anatomy prior to the
advent of MRI. Due to the greater soft tissue contrast of MRIs, there is less current need for CT.(254, 335)

1. Recommendation: Routine CT for Acute, Subacute, or Chronic Non-specific Low Back Pain or Radicular Pain
Syndromes
Routine CT is not recommended for acute, subacute, or chronic non-specific low back pain, or for radicular
pain syndromes.

Strength of Evidence - Not Recommended, Evidence (C)
Level of Confidence - High

2.  Recommendation: CT for Patients with Acute or Subacute Radicular Pain Syndrome
CT is recommended for patients with acute or subacute radicular pain syndrome who failed to improve
within 4 to 6 weeks and if there is consideration for an epidural glucocorticoid injection or surgical
discectomy (see Lumbar Epidural Injections). If there is strong consideration for surgery, then CT myelography
should be considered instead of CT alone (see below).

Indications - Patients with an indication for MRI who cannot complete the MRI due to contraindications such as
implanted metallic-ferrous device or significant claustrophobia.

Frequency/Duration — Obtaining serial CT exams is not recommended, although if there has been a significant
worsening in the patient’s history of examination, repeat imaging may be recommended.

Harms - Medicalization or worsening of otherwise benign back condition. Radiation exposure.
Benefits - Diagnosis of a fracture or otherwise latent medical condition(s).

Strength of Evidence - Recommended, Evidence (C)

Level of Confidence - Moderate

Rationale for Recommendations

CT is equivalent to MRI for many typical spine imaging purposes. The sensitivity and specificity of CT or MRI are
difficult to define as they require a “gold standard” that is difficult to define in back pain since the final diagnosis often is
based on the same imaging modality being tested; therefore, these clinical studies may be prone to incorporation bias,
artificially inflating the sensitivity and specificity with some assuming MRI has 100% sensitivity and specificity. CT is
also widely thought to be sufficient to evaluate most patients with suspected disc herniations even though it is not as
successful for soft tissue imaging.(336-338) CT is most useful to evaluate the spine in patients with contraindications
for MRI (most typically an implanted metallic-ferrous device). CT is somewhat less costly than MRI. There also may be
situations in which MRI is so distant geographically that CT is the most practical option. Contraindications for MRI that
may necessitate CT include any implantable ferrous or metallic device and claustrophobia to an extent that even open
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MRI is infeasible or unavailable. CT myelography has limited uses, however, if there is a contraindication to MRI and
surgery is considered moderate to high probability, then CT myelography is a consideration instead of CT followed by
another CT with myelography. CT and MRI are both options for consideration before invasive procedures (e.g., acute
severe radiculopathy with consideration of epidural glucocorticoid injection or surgery). CT is not invasive (minimally
invasive when contrast is needed), has low potential adverse effects, but is costly.

Evidence for the Use of Computerized Tomography (CT)

There are 4 high-(339-342) and 4 moderate-quality(343-346) incorporated into this analysis. Please note that older
generation machines were used in older studies rendering the results difficult to interpret in today’s world.

We searched PubMed, EBSCO, Cochrane Review and Google Scholar with limits between 2008 and 2013. We used the
following search terms: Computerized Tomography, CT scan, acute low back pain, subacute low back pain, chronic low
back pain, acute radicular pain, subacute radicular pain, low back pain, radicular pain, diagnostic, sensitivity, specificity,
negative predictive value, positive predictive value, efficiency, and efficacy to find 103 articles in PubMed, 413 in EBSCO, 1
on Cochrane Review, and 13,004 on Google Scholar, for a total of 13,521. From the 13,521 articles, we reviewed 12 articles,
and included 6 in the draft (1 RCTs, 1 cross-sectional study, 1 case study, and 3 reviews).

Myelography (Including CT Myelography and MRI Myelography)

Myelography is the injection of a radiocontrast media into the thecal sac with subsequent imaging. Historically,
myelography with standard roentgenograms was the most common method to diagnose herniated discs, spinal
stenosis, or other forms of neurological compromise.(347-350) It was subsequently paired with CT (CT myelography)
or rarely MRI (MRI myelography). However, it has been almost completely replaced by MRI that produces superior
resolution of images. Consequently, there may be little use for myelography,(351) though many spine surgeons use CT
myelography to help with surgical decision-making in cases in which MRI is equivocal or not possible.

Recommendation: Myelography in Uncommon Situations

Myelography, including CT myelography, is recommended only in uncommon specific situations (e.g.,
contraindications for MRI such as implanted metal that preclude MRI, equivocal findings of disc herniation
on MRI suspected of being false positives, spinal stenosis, and/or a post-surgical situation that requires
myelography). MRI is preferred in most post-operative settings to distinguish, e.g., residual or recurrent disc
problems.

Harms - Headache; rare infections or cord compromise; medicalization or worsening of otherwise benign back
condition; radiation exposure.
Benefits - Diagnosis of significant neurological impingement that is able to be surgically improved.

Strength of Evidence - Recommended, Insufficient Evidence (I)

Level of Confidence - High

Rationale for Recommendation

The primary use of CT myelography today is for those with contraindications for MRI, such as implanted ferrous metal.
Quality literature correlating surgical discectomy outcomes with CT myelogram results in cases with equivocal MRIs is
sparse. However, MRI may well have false-positives for disc herniation, and CT myelograms may then confirm the “disc’
seen on MRI is actually an osteophyte without nerve root compression. CT myelography is still considered by many
spine surgeons to be the gold standard test for spinal stenosis. However, there are no recent quality studies to
document this belief, rather there are small case series reporting continuing uses in evaluating neurological
compromise based on positional changes.(352, 353)

7

Myelography is substantially invasive compared with other imaging procedures because it involves a lumbar
puncture.(354, 355) As such, a post-procedure headache is not uncommon and procedures (e.g., blood patching) are
required when headaches are severe. Myelography is costly. It has been almost entirely replaced by MRI and other
imaging procedures.(351) Myelography (as well as CT myelography and MRI myelography) is recommended only on a
limited basis (see above) and is otherwise not recommended as the first diagnostic study for the diagnosis of lumbar
nerve root compromise. Plain CT is not an adequate substitute for most patients meeting the above indications.
Evidence for the Use of Myelography

There are 2 high-(308, 309) and 2 moderate-quality(356, 357) incorporated into this analysis. There is 1 low-quality
study in Appendix 1.(358)
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We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: myelography, acute low back pain, subacute low back pain, chronic low back pain, and low back
pain to find 1443 articles. Of the 1443 articles, we reviewed 5 articles and included 5 articles (5 epidemiological).

Bone Scans

Bone scans involve intravenous administration of a radioactive tracer medication that is preferentially concentrated in
areas of metabolic activity in bone. The radioactivity is then converted into skeletal images. Bone scans show increased
radioactive uptake and are most commonly used for evaluating many types of metastases, (359, 360) infection,
inflammatory arthropathies, occult fractures,(361-363) or other significant bone trauma.(364)

Recommendation: Bone Scanning for Low Back Pain

Bone scanning is not recommended for routine use in diagnosing low back pain. However, it has select use
including for suspected metastases, occult fractures, and infectious complications. May help to distinguish
acute versus old fractures.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - High

Rationale for Recommendation

Bone scanning is not used for evaluation of most LBP. However, it is a good diagnostic test for specific situations,
including evaluations of suspected metastases, infected bone (osteomyelitis), inflammatory arthropathies, and trauma
(fractures). Perhaps the most common use of bone scans for evaluating LBP is imaging of sacroiliac joints (one study
reported that a combination of a quantitative bone scan and an HLA-B27 measurement were superior to MRI and CT
scans for assessing sacroiliitis).(365) Bone scanning is minimally invasive, has no adverse effects aside from radiation
exposure, but is costly. The combination of a bone scan and HLA-B27 is occasionally required when attempting to
differentiate LBP that is occupational from ankylosing spondylitis, particularly in young males. Aside from specific
indications which involve a minority of LBP patients, the routine use of bone scanning is not recommended in LBP
patients.

Evidence for the Use of Bone Scanning

There are no quality studies evaluating bone scans for diagnosis of typical occupational LBP patients. Reported
sensitivity and specificity were not satisfactory for evaluating chronic LBP patients and the population studied was felt
to be too small to develop normative values.(366)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar with limits on publication dates from 2008-2013. We
used the following terms: bone scans, acute low back pain, subacute low back pain chronic low back pain, diagnostic
testing, sensitivity, specificity, positive predictive value, negative predictive value, efficacy, efficiency, and low back pain to
find 69,215 articles. Of the 69,125 articles we reviewed zero articles and included zero articles.

Single Proton Emission Computed Tomography (Spect)

Single proton emission computed tomography (SPECT) is a 3-dimensional imaging technique. For evaluation of LBP
issues it has been primarily used for the diagnosis of inflammatory arthropathies, particularly spondyloarthropathies
such as ankylosing spondylitic affecting the SI joints and other structures which are difficult to image.(367-374)

Recommendation: SPECT for Low Back Pain and Related Disorders
SPECT is not recommended for the evaluation of patients with low back pain and related disorders.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - Low

Rationale for Recommendation

There is no quality evidence with patient-related outcomes that SPECT is helpful in improving care of acute, subacute,
or chronic LBP, or radicular pain syndromes or other LBP-related conditions. However, one study found SPECT helpful
in evaluating patients with inflammatory arthropathies, particularly if there are concerns about the SI joints.(375) Some
data suggest SPECT may outperform bone scanning. Additional studies are needed to determine if SPECT adds

Copyright ©2020 Reed Group, Ltd. Page | 44



something to the diagnosis, treatment and outcomes beyond that obtained by a careful history, physical examination,
plain x-rays, and clinical impression before it can be recommended for evaluating facet arthropathies.

Evidence for the Use of Single Proton Emission Computed Tomography (SPECT)
There is 1 high-(376) and 4 moderate-quality(377-380) studies incorporated into this analysis.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: Back, SPECT, work, low, pain, diagnostic, acute, subacute, sensitivity, specificity, positive, negative
predictive, value, efficiency, efficacy, and chronic to find 263,834 articles. Of the 263,834 articles, we reviewed six articles
and included six articles.

Electromyography

Electromyography (EMG) is a physiological test that assesses the function of the motor unit (including the neuron’s
anterior horn cell, its axon, the neuromuscular junctions, and muscle fibers it supplies).(381, 382) It differs from surface
EMG which is discussed below. EMG technically refers to the needle electromyogram and the term “EMG” is usually
misused as a euphemism for an electrodiagnostic exam that includes both needle EMG and peripheral nerve conduction
testing. Among spine patients, EMG has been used primarily to evaluate radiculopathy.(383)

1. Recommendation: EMG with Leg Symptoms
Electrodiagnostic studies, which must include needle EMG, are recommended where a CT or MRI is
equivocal and there is ongoing pain that raise questions about whether there may be a neurological
compromise that may be identifiable (i.e., leg symptoms consistent with radiculopathy, spinal stenosis,
peripheral neuropathy, etc.). Also, may be helpful for evaluation of chronicity and/or aggravation of a pre-
existing problem.

Indications - Failure to resolve or plateau of suspected radicular pain without resolution after waiting 4 to 6 weeks
(to provide for sufficient time to develop EMG abnormalities as well as time for conservative treatment to resolve
the problems), equivocal imaging findings such as CT or MRI, and suspicion by history and physical examination
that a neurologic condition other than radiculopathy may be present instead of, or in addition to radiculopathy.
Harms - Medicalization or worsening of otherwise benign back condition; pain; hematoma, or misinterpretation if
not done by an appropriately trained person.
Benefits - Diagnosis of neurological compromise.

Strength of Evidence - Moderately Not Recommended, Evidence (B)

Level of Confidence - High

2.  Recommendation: EMG without Leg Symptoms
Electrodiagnostic studies are not recommended for patients with acute, subacute, or chronic back pain who
do not have significant leg pain or numbness.

Strength of Evidence - Not Recommended, Evidence (C)
Level of Confidence - Moderate

Rationale for Recommendations

Needle EMG may help determine if radiculopathy and/or spinal stenosis is present and can help address acuity.(384,
2450-2456) EMG requires full knowledge of the anatomy and precise innervation of each muscle to properly perform
and interpret the test results. Needle EMG also requires the skills of an experienced physician who can reliably spot
abnormal motor potentials and recruitment patterns. Nerve conduction studies are usually normal in radiculopathy
(except for motor nerve amplitude loss in muscles innervated by the involved nerve root in more severe radiculopathy
and H-wave studies for unilateral S1 radiculopathy). Nerve conduction studies rule out other causes for lower limb
symptoms (generalized peripheral neuropathy, peroneal compression neuropathy at the proximal fibular, etc.) that can
mimic sciatica.

An abnormal EMG that persists after anatomic resorption of the herniation and that correlates with the patient’s
symptoms is generally considered proof the symptoms are due to radiculopathy. Thus, the EMG study documents that
management for chronic neuropathic pain appears appropriate.
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As imaging studies (especially CT and MRI) have progressed, the need for EMG has declined. However, EMG remains
helpful in certain situations. These include ongoing pain suspected to be of neurological origin, but without clear
neurological compromise on imaging study. EMG can then be used to attempt to rule in/out a physiologically important
neurological compromise. An abnormal study confirming radiculopathy permits a diagnosis of neuropathic pain
(helping with pain management decisions). This test should not be performed in the first month unless there is a desire
to document pre-existing neurological compromise, as it requires time (generally at least 3 weeks) to develop the
needle EMG abnormalities. EMG is minimally invasive, and has no long-term adverse effects (although it is somewhat
painful), and it is costly. To result in reliable measures, it must be performed by a practitioner well skilled in the
appropriate anatomy and testing procedures. Post-operative changes may persist in normal individuals without clinical
significance, thus also requiring careful interpretation.

Evidence for the Use of Electromyography

We searched PubMed, EBSCO, Google Scholar, and Cochrane Review with limits on publication dates from 2011-2012 and
then an updated search was conducted using PubMed for publications between 1/1/2013 and 11/15/2017. We used the
following search terms: electromyography, EMG, surface EMG, intramuscular EMG, acute low back pain, subacute low back
pain, chronic low back pain, diagnostic testing, sensitivity, specificity, positive predictive value, negative predictive value,
efficacy, efficiency, and low back pain to find 10,054 articles. Of the 10,054 articles, we reviewed and included 7 articles (7
randomized controlled trials and 0 systematic reviews).

Surface Electromyography

Surface electromyography (SEMG) has been used to diagnose LBP(385-401) and involves the recording of summated
muscle electrical activity by skin electrodes (such as those used in an electrocardiogram or EKG). Unlike traditional
needle EMG (see above), no needle is used to explore specific portions of specific muscles for motor unit potentials.

Surface EMG has also been used for many neuropathies, myopathies, myotonic dystrophy, Duchenne muscular
dystrophy, Becker muscular dystrophy, spinal muscular atrophy, hereditary motor and sensory neuropathy,
amyotrophic lateral sclerosis, McArdle’s disease, postpoliomyelitis, familial hypokalemic periodic paralysis, limb girdle
dystrophy, Steinert disease, and Charcot-Marie-Tooth.(402-418) These disorders are beyond the scope of this guideline.

Recommendation: Surface EMG for Diagnosing Low Back Pain
Surface EMG is not recommended to diagnose low back pain.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - High

Rationale for Recommendation

There are no quality studies demonstrating that the use of surface EMG results in improved diagnosis or evaluation of
patients with LBP. Available studies have methodological weaknesses, including poor descriptions of patients, small
sample sizes, types of machine, electrode placement, and analysis of the output making outcomes difficult to compare
across studies.(385, 392, 396, 400, 419)

Surface EMG primarily measures the muscle activity of the nearest muscle group and over a wide geographic area
rather than measuring deep and/or individual muscles, (409, 420) although some research suggests it may be possible
to obtain measurements from deeper muscles.(421) Surface EMG is highly sensitive to the placement of the electrode,
as well as quite sensitive to changes in posture. Thus it is technically demanding to obtain valid and reliable data.
Common uses of SEMG are in research laboratory studies (e.g., physiology, kinesiology, gait analysis, ergonomics) and
small scale-ergonomics studies in employment settings. Research studies of sEMG have suggested some differences
between normal and chronic LBP patients and in pre- and post-intervention populations.(385, 386, 389, 393-396, 400,
401) A meaningful application to the clinical setting resulting in improved outcomes is not as clear.

The American Association of Neuromuscular and Electrodiagnostic Medicine’s position is that there are no clinical
indications for the use of SEMG in the diagnosis and treatment of disorders of nerve and muscle, although potential
future uses are possible.(405, 422) Surface EMG is not invasive, has few adverse events, is moderately costly, but has a
lack of quality evidence of benefits for the clinical evaluation or treatment of back disorders and thus is not
recommended.

Copyright ©2020 Reed Group, Ltd. Page | 46



Evidence for the Use of Surface Electromyography

There are 4 moderate-quality studies incorporated into this analysis.(400, 423-425) There are 2 low-quality
studies(385, 426) and 19 other studies in Appendix 1.(398, 402-404, 406, 408, 410, 412-416, 419, 427-432)

We searched PubMed, EBSCO, and Cochrane Review without limits on publication dates. We used the following search
terms: Surface Electromyography, low back pain, Diagnostic, Sensitivity, Post-operative to find 170 articles. Of the 170
articles we reviewed 28 articles and included 24 articles.

Ultrasound (Diagnostic)

There are two uses for ultrasound technology - one is therapeutic and is discussed in the heat therapies section, and the
other is for diagnostic purposes. Ultrasound projects high-frequency sound waves through tissue and records the
echoes through a 2-dimensional imaging system. Ultrasound is seldom used for diagnostic purposes in the spine other
than for unusual specific purposes such as detection and guided drainage of superficial abscesses.(433-439)

Recommendation: Ultrasound for Diagnosing Low Back Pain
Diagnostic ultrasound is not recommended for diagnosing low back pain.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - High

Rationale for Recommendation

Ultrasound has not been shown to result in improved patient outcomes or diagnoses other than minor applications.
Ultrasound has been used to train patients to preferentially activate their transverse abdominis muscle.(440) However,
altered long-term outcomes in a sizable patient population have not been shown. Ultrasound is not invasive, does not
have adverse effects, and is moderately costly. There are other imaging techniques which are currently shown to be
useful for diagnosis in patients with LBP. For most imaging purposes, CT and MRI are superior.

Evidence for the Use of Ultrasound
There is 1 high-(435) and 1 moderate-quality(441) study incorporated into this analysis. There is 1 low-quality study in
Appendix 1.(442)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: Back, ultrasound, work, low, pain, diagnostic, acute, subacute, sensitivity, specificity, positive,
negative predictive, value, efficiency, efficacy, and chronic to find 1,383,441 articles. Of the 1,383,441 articles, we reviewed
one article, found an additional four articles from the reference list and included three articles.

Thermography

Thermography is a diagnostic test that has been used to assess LBP and radicular pain syndromes and other
conditions.(443) This involves measuring skin surface temperature through infrared scanning. For the purposes of
spinal assessments, these measurements involve particular attention to the lower extremities and over the lower spine.

Recommendation: Thermography for Diagnosing Acute, Subacute, or Chronic Low Back Pain or Radicular Pain
Thermography is not recommended for diagnosing acute, subacute, or chronic low back pain, or radicular pain.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - Moderate

Rationale for Recommendation

There are no studies documenting meaningful impacts of thermography on improving outcomes of LBP patients.
Studies have inferred that there are differences in thermal imaging, and thus blood supply, among patients with LBP,
lumbar radicular syndromes, and sacroiliitis. There are both positive(444) and negative studies(445, 446) for
asymmetry for LBP. Studies have been positive for lumbar radicular syndromes, (447, 448) while others have been
negative(447, 449, 450) including one moderate-quality study that evaluated 55 lumbosacral radiculopathy patients
and 37 controls with 5 blinded readers interpreting thermograms and calculated a positive predictive value of
thermography for the diagnosis of radiculopathy at less than 50%, concluding that “thermography has little or no utility
in the diagnosis of lumbosacral radiculopathy.”(451) Studies have also failed to find associations with tender
points.(452) Other diagnostic tests have been shown to be effective in the evaluation of acute, subacute, and chronic
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LBP. The added expense of thermography has not been shown to positively influence patient management. As it is not
specific for musculoskeletal disorders, it has been shown to have poor specificity for LBP and back-related conditions. It
is not invasive, has little potential for adverse effects, but is costly. Thus, there is no convincing evidence that
thermography is an effective test for assessing LBP.

Evidence for the Use of Thermography
There are no quality studies regarding the use of thermography. There are 2 low-quality studies in Appendix 1.(444, 453)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: Back, thermography, work, low, pain, diagnostic, acute, subacute, sensitivity, specificity, positive,
negative predictive, value, efficiency, efficacy, and chronic to find 74,025 articles. Of the 74,025 articles, we reviewed two
articles and included two articles.

Fluoroscopy

Fluoroscopy is live (real-time) x-ray imaging which can define abnormalities that may be visualized on movement, but
that are not apparent on static films. It has been used for evaluation of LBP.

Recommendation: Fluoroscopy for Evaluating Acute, Subacute, or Chronic Low Back Pain
Fluoroscopy is not recommended for evaluating acute, subacute, or chronic low back pain.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - Moderate

Rationale for Recommendation

The main use for fluoroscopy is to guide procedures (e.g., facet injections, radiofrequency procedures, etc.) that are
discussed individually elsewhere. While this test was previously used to image the spine, it has been largely supplanted
by other studies. Because continual x-ray exposure is needed to obtain the images, exposure to radiation is far higher
with this procedure than with static x-rays. Fluoroscopy is not invasive, has low risk of adverse effects, but is costly and
involves considerable radiation exposure. There are no evidence-based indications for fluoroscopy outside of its use in
the performance of specific diagnostic tests or procedures and other infrequent indications.

Evidence for the Use of Fluoroscopy
There are no recent quality studies of the value of fluoroscopy in the evaluation of LBP or radicular pain syndromes or
other back-related conditions.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: fluoroscopy, sensitivity, specificity, acute low back pain, subacute low back pain, chronic low back
pain, and low back pain to find 3,299 articles. Of the 3,299 articles, we reviewed 1 article and included zero articles.

Videofluoroscopy

Videofluoroscopy involves recording a videotape of fluoroscopic images of the spine that has been used for diagnostic
purposes. Videofluoroscopy has been used for evaluation of LBP, particularly searching for possible spinal instability.
After evidence interpreted as consistent with instability is found, surgery is typically proposed. A dynamic spinal
motional analysis system for videofluoroscopy has been developed to reduce the tedious and time-consuming aspects
of videofluoroscopy.(454)

Recommendation: Videofluoroscopy for the Assessment of Acute, Subacute, or Chronic Low Back Pain
Videofluoroscopy is not recommended for the assessment of acute, subacute, or chronic low back pain.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - Moderate

Rationale for Recommendation

There are no studies demonstrating improved clinical outcomes attributable to videofluoroscopy. There are no
validated criteria for the utilization of videofluoroscopy to evaluate lumbar spine conditions. Other diagnostic tests
have been shown to be effective in the evaluation of acute, subacute, and chronic LBP. One pilot study of
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videofluoroscopy suggested some differences between young healthy individuals and older individuals with
spondylolisthesis.(455) However, there was no difference between young individuals and those with chronic LBP. Thus,
as this study contains uncontrolled confounders, there are no quality studies evaluating videofluoroscopy for the
evaluation of acute, subacute, or chronic LBP or radicular pain syndromes. The added expense of videofluoroscopy has
not been shown to positively influence patient management. It is not invasive, has little potential for adverse effects, but
is costly. It involves considerable radiation exposure. The clinical relevance of instability demonstrated via
videofluoroscopy has not been established.

Evidence for Use of Videofluoroscopy
There are no quality studies regarding the use of videofluoroscopy. There are 2 low-quality studies in Appendix 1.(454,
456)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: videofluoroscopy, diagnostic, sensitivity, specificity, predictive value, efficiency, efficacy, acute low
back pain, subacute low back pain, chronic low back pain, and low back pain to find 128 articles. Of the 128 articles, we
reviewed 3 articles and included two articles (1 prospective case-series, 1 prospective case-control).

Lumbar Discography

Discography attempts to determine if chronic spinal pain is caused by disc pathology. Discography is usually used in
patients with chronic spinal pain without significant leg pain, as MRI and/or CT provide adequate anatomic information
for surgical decisions on decompressive surgery for patients with significant radiculopathy. Discography involves a
needle that is inserted into the middle (nucleus) of a disc and x-ray dye is injected. Images are then made, usually both
by plain x-ray and by computed tomography (CT).(457-462) Images are able to classify a disc as normal or as having
varying degrees of degeneration.(463) Positive test results involve reproduction and/or augmentation of the patient’s
pain with the injection. This procedure is fairly painful and sedation is required.(459, 461, 464-466) The procedure has
been variously modified to include injection of anesthetics sometimes followed by provocative physical activity such as
lifting(467-469) and pressure measurements to attempt to improve its operant characteristics. Few quality studies
have evaluated these modified procedures.

Recommendation: Discography for Assessing Acute, Subacute, or Chronic Low Back Pain or Radicular Pain Syndromes
Discography, either performed as a solitary test or when paired with imaging (e.g., MRI), is strongly not
recommended for acute, subacute, or chronic low back pain or radicular pain syndromes.

Strength of Evidence - Strongly Not Recommended, Evidence (A)
Level of Confidence - High

Rationale for Recommendation

This test relies on a theory that discs with more severe degrees of degeneration are more likely to be painful on
discography.(458, 461, 470) The test analyzes the pain responses of the sedated patient. If a patient does not
experience pain on injection, that disc is considered as unlikely to be the source of chronic spinal pain.(459, 461) Ifa
patient experiences pain that is mild or that is clearly different in location or character to his or her chronic pain, that
disc is considered as unlikely to be the source of chronic spinal pain. However, if the patient experiences significant pain
that is identical in location and character to the patient’s chronic pain (“concordant pain”), proponents believe that
discography has identified the pain-generating structure responsible for chronic spinal pain.(458, 461, 462, 470-473) It
also follows that changes on MRI (e.g., Modic changes) should be more severe in those with positive discography,
however, that has not been shown.(474)

Due in part to recognition that discography is not a highly accurate test in the lumbar, thoracic, or cervical spine, (464,
475-478) attempts have been made to modify the test to attempt to increase its accuracy, including measurement of
pressures where pain occurs, (460, 470, 472) as well as injection of anesthetics.(461, 479, 480) Some studies have
added measurement of the injection pressure (pressure in the disc at the time of pain production) as a test criterion.
Those discs with pain provoked at less than 15 psi have been categorized as chemically sensitive, 15 to 50 psi are
mechanically sensitive, and those over 50 psi are classified as not clinically significant.(481) Chemical sensitivity
supposedly suggests the disc is degenerate, but not necessarily the pain-generating structure. High injection pressures
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may produce pain even in radiographically normal discs. Thus, concordant pain response at injection pressures of 15 to
25 psi has been sought as a criterion for determining the disc to be the pain-generating structure.

The technique of discography is not standardized. There is no validated definition of what constitutes a concordant
painful response. There are no published intra-rater or inter-rater reliability studies on discography. The discussion of
discography is important to the subsequent discussion of IDET, spinal fusion for “degenerative disc disease,” and artificial
disc replacement, as many North American (but not European) surgeons continue to use discography results in surgical
planning.(477) If discography can accurately identify a disc as the pain-generating structure, then surgical procedures
on that disc should lead to patient improvement.(472, 482) If discography can produce pain, but cannot accurately
identify that disc as the pain generating structure, then surgery on that disc is presumably unlikely to be helpful.(464,
475,477)

Discography has been evaluated in quality studies (see also Cervical and Thoracic Spine Disorders Guideline). The
highest quality study with at least 50 subjects suggests the test is unhelpful for evaluation of spine patients.(483)
Currently, the estimated positive predictive value appears to be at or below 50%, which means the test is not
helpful.(484) These studies have failed to find that discography reliably indicates what particular disc is the source of
the patient’s pain. Validity of those findings through improved operative successes is not present.(485) There are a
number of studies comparing lumbar discography to other imaging studies such as MRI and CT myelography. These
studies can describe how likely a given finding on imaging is to be associated with pain on injection, but cannot
determine whether the pain response is a true-positive or a false-positive response. Thus, these studies are not capable
of guiding surgical therapy. Studies on imaging have shown that most imaging findings do not correlate with an
individual’s pain status.(486) There are a number of studies that have assessed the rate of positive or painful responses
in individuals without back pain. If the asymptomatic population has a high rate of painful responses to disc injection, a
similar pain response (and the inevitable age-related degeneration on imaging studies) can easily be interpreted as a
positive discogram (false-positive). Since these were experimental subjects who did not have back pain, the pain could
not be concordant with pain they did not have; however, the intensity of the pain response is such that it could easily be
misinterpreted as a painful response (false-positive).

Discography is invasive and has adverse effects. The 0.1 to 0.2% rate of discitis (disc space infection) is low.(487, 488)
Temporary complications include headache, nausea, and worsened back pain. Uncommon, but serious reported
complications include meningitis, epidural abscess, arachnoiditis, intrathecal hematoma, intradural injection of
contrast, retroperitoneal hematoma, cauda equina syndrome, and acute disc herniation.(459, 475, 480, 489-491) Some
literature reporting longitudinal evaluations after discography of normal (or “control”) discs suggests discography
results in more rapid disc degeneration and an increased incidence of disc herniation.(492, 493) Discography requires
that one or two normal discs be injected and be painless on injection, so that the disc that is painful during injection can
be identified. If discography iatrogenically damages the normal control discs, and does not lead to improved treatment
outcomes, then there is evidence that discography should not be performed. Discography results in a patient exposure
to radiation of 1.5 to 4.0 rads.(256, 494) Discography is also costly and has not been found to provide information that
has sufficient positive or negative predictive value to warrant its addition to the clinical examination or other testing
currently under use. It is not currently recommended, although there are potential modifications to the procedure being
further studied.

Evidence for the Use of Lumbar Discography

There are 2 high-(494-496) and 22 moderate-quality(83, 297, 467, 483, 484, 486, 497-512) studies incorporated into
this analysis. A recent systematic review did not find high-quality evidence to support cervical discography and did not
find studies that show discography could improve clinical outcomes in patients considering cervical surgery.(513)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar for articles published from 2008-present. We used the
following search terms: lumbar discography, low back pain and diagnostic sensitivity to find 3,110 articles. Of the 3,110
articles, we reviewed 24 articles and included 21 article.

MRI Discography

MRI is sometimes paired with discography for evaluation of the intervertebral discs.(499-501, 503, 506)

Recommendation: MRI Discography for Evaluating Herniated Discs
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MRI discography is not recommended for evaluating herniated discs.

Strength of Evidence - Not Recommended, Evidence (C)
Level of Confidence - Moderate

Rationale for Recommendation
There is no quality evidence supporting the use of discography combined with MRI to improve outcomes for herniated
discs. MRI discography is invasive, has adverse effects, and is costly.

Evidence for the Use of MRI Discography
There are 5 moderate-quality studies incorporated into this analysis. (499-501, 503, 506) There is 1 other study in
Appendix 1.(514)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: MRI discography, herniated disc, diagnostic, sensitivity, specificity, predictive value, efficiency, and
efficacy to find 222 articles. Of the 222 articles, we reviewed 7 articles and included six articles (5 comparative studies, 1
prospective case-series).

Diagnostic Facet Blocks (Intra-Articular And Nerve Blocks)

See Injection Therapies.

Myeloscopy

Endoscopic examination of the epidural space is termed “myeloscopy.” This procedure is minimally invasive and
theoretically can be used solely for diagnostic purposes. It is most often performed in conjunction with adhesiolysis
(see Adhesiolysis). The other method for performing adhesiolysis does not involve myeloscopy.(515-517)

Recommendation: Myeloscopy for Diagnosing Acute, Subacute, or Chronic Low Back Pain, Spinal Stenosis, Radicular Pain
Syndromes, or Post-surgical Back Pain

Myeloscopy is not recommended for diagnosing acute, subacute, or chronic low back pain, spinal stenosis,
radicular pain syndromes, or post-surgical back pain problems.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - Low

Rationale for Recommendation

Currently, while there are studies suggesting different levels of neurological impingement are identified with
myeloscopy, there are no quality controlled studies identifying the utility of this diagnostic procedure for improving
long-term outcomes. A few reported studies have used this procedure in conjunction with adhesiolysis (see Surgical
Considerations). Myeloscopy has not been shown to be beneficial in large scale, medium- to long-term studies sufficient.
(516, 517) It is invasive, has likely complications, and is costly. Well-designed multi-center studies are needed prior to
recommending this procedure.

Evidence for the Use of Myeloscopy
There are 3 moderate-quality studies incorporated into this analysis.(518-520)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar with limits on publication dates from 2008 to 2014.
We used the following search terms: myeloscopy, epiduroscopy, spinal endoscopy, acute low back pain, subacute low back
pain, chronic low back pain, radicular pain, spinal stenosis, postsurgical back pain, diagnostic, sensitivity, specificity,
efficiency, efficacy and predictive value to find 672 articles. Of the 672 articles, we reviewed 10 articles and included four
articles (1 RCT, 2 prospective cohort, 1 review).
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Initial Care

Comfort is normally a patient’s first concern. Activity levels, aerobic exercise and directional preference exercises
(stretching in the direction that centralizes or abolishes the pain, see below) should be addressed. Nonprescription
analgesics may provide sufficient pain relief for most patients with acute and subacute LBP. If treatment response is
inadequate (i.e., if symptoms and activity limitations continue) or the provider judges the condition limitations to be
more significant, prescribed pharmaceuticals or physical methods can be added. Comorbid conditions, invasiveness,
adverse effects, cost, and provider and patient preferences help guide the provider’s choice of recommendations. Initial
care and comfort items may include non-steroidal anti-inflammatory drugs (NSAIDs), acetaminophen, heat,
cryotherapy, exercises, advice on activities, and manipulation. Education about LBP should begin at the first visit,
including principles of fear avoidance belief training (FABT) for patients who appear to have elevated fear avoidance
beliefs.

There is increasing belief that chronically impaired LBP patients begin a course towards disability at their first clinical
encounter. As such, those who do not respond to appropriate treatment should have their treatment, compliance, and
psychosocial factors assessed early. Additionally, those patients whose course ventures beyond the abilities of that
healthcare provider should be referred to others with greater experience in evaluation and functional recovery of
complex LBP patients.

The remainder of this document discusses evidence of efficacy for dozens of LBP interventions used for spinal
conditions. This evidence and consequent guidance is further subdivided into acute, subacute, and chronic LBP,
radicular pain syndromes, post-operative, and when evidence is available, other spinal conditions including
spondylolisthesis, spinal stenosis, facet joint osteoarthrosis, and failed back surgery syndrome. A rigorous attempt has
been made to ascertain evidence for radicular versus non-radicular pain in the development of this guideline.
Unfortunately, the literature largely lacks specification of clear exclusionary criteria. Most trials did not report lower
extremity symptoms and those that did nearly always reported percentages of subjects with “leg pain” without
clarifying whether this was general lower extremity pain or anatomically consistent nerve root pain. A minority of such
studies reported stratified analyses to detect if such patients responded differently. However, where identifiable
radicular pain patients were included, these have been noted.

This guideline recommends interventions with quality evidence of proven efficacy. Known complication rates and
safety profiles, if available, should always be utilized in decision making and were considered in developing this
guideline. Besides those treatments reviewed herein, there are many additional theoretically potential treatments
possible for the management of LBP and spinal conditions. In the absence of moderate- to high-quality studies,(9) other
interventions are not recommended and are indicated as Not Recommended, Insufficient Evidence (I).

Activities and Activity Modification

There has been a major revision in the management of activity limitations in patients with LBP over the past 10 to 20
years. Previously, bed rest was prescribed. It is now widely recognized that prescription bed rest was ineffective (see
following discussion), reinforced a belief that the injury was severe and contributed to delayed recovery in some cases.
Patient management recommendations pertaining to occupational and non-occupational physical capabilities have
advanced and there is now information available on posture, lumbar supports, and mattresses. There also has been
much revision in the approaches for patient management regarding work restrictions, other activity limitations, and
some information available on posture, mattresses, lumbar supports, and other appliances. The approach to exercise, or
physical activity, has similarly advanced and has been significantly revised. Revisions have also been the result of the
greater understanding that natural history shows that LBP is commonly a persistent or recurrent problem and “most
workers do continue working or return to work while symptoms are still present: if nobody returned to work till they
were 100% symptom free, only a minority would ever return to work.”(521)

In general, activities causing a significant increase in low back symptoms should be reviewed with the patient and
modifications advised when appropriate. Driving posture or duration, workstation design, lifting modifications, and
other activities may require at least temporary modification. Usually these activities are obvious to the patient, yet, this
is not always true. For example, patients may not realize the importance of monitoring symptoms and adjusting their
positions or activities. It is now believed to be quite important to emphasize that a modest increase in pain does not
represent or document damage. Instead, such symptoms may actually be beneficial to the patient to experience some

Copyright ©2020 Reed Group, Ltd. Page | 52



short-term pain. For example, getting out of bed in the morning is frequently painful for acute LBP patient. Yet, it is
beneficial to the patient’s overall recovery to get out of bed and to maintain as nearly normal a functional status as
possible (see Bed Rest, Exercises, and Fear Avoidance Belief Training (in the Chronic Pain Guideline). While the patient
is recovering, activities that do not aggravate symptoms should be maintained and exercises to prevent debilitation due
to inactivity should be advised. Aerobic exercise is highly beneficial as a cornerstone therapeutic management
technique for acute, subacute, and chronic LBP (see Aerobic Exercises). The patient should be informed that such
activities might temporarily increase symptoms.

Work Activities

Work activity modification is an important part of many treatment regimens. A patient’s expectations regarding return-
to-work status are often set prior to the first appointment,(522) thus education may be necessary to set realistic
expectations and goals. Advice on how to avoid aggravating activities that at least temporarily increase pain includes a
review of work duties to decide whether or not modifications can be accomplished without employer notification and to
determine whether modified duty is appropriate and available. Making every attempt to maintain the patient at the
maximal levels of activity, including work activities, is strongly recommended as there is evidence that not returning to
work has detrimental effects on a patient’s pain ratings and functionality.(523) No specific profession is recognized as
singularly qualified to opine on job requirements and changes in job physical factors. Some occupational physicians by
training and experience and by having visited the workplace in question will be qualified to recommend potential
workplace modifications. Others who may also have the training and experience to assist with workplace assessments
may include certified professional ergonomists, occupational therapists, physical therapists, certified safety
professionals, or certified industrial hygienists. There are large differences in practice patterns and capabilities among
these professionals (e.g., some measure job physical demands, some measure worker capabilities, some match these
demands and capabilities, etc.), thus inquiries to ascertain the professional’s experiences and capabilities are often
necessary.

The analysis of work ability requires an assessment of “risk,” “capacity,” and “tolerance.” Risk refers to what a patient
can do but should not do, due to the substantial risk of significant harm, considering probability and severity of
potential adverse events. Providers impose work restrictions based on estimates of risk. Capacity refers to what a
patient is physically capable of doing as measured by concepts such as range of motion, exercise ability in metabolic
equivalents (METSs), etc. Providers describe work limitations (for example “can only exert to 6 METs due to prior
myocardial infarction”). Tolerance for chronic symptoms such as back pain is the basis for a patient (not a provider) to
decide whether the rewards of work are worth the cost of the symptoms. However, it is incumbent to inform the patient
that in the chronic pain setting, the development of routine symptoms in the course of normal occupational activities
(or exercise) is not believed to signify tissue damage. Details of this assessment methodology have been

described.(524)

The first step in determining whether work activity modifications are required usually involves a discussion with the
patient regarding whether he or she has control over his or her job tasks. In cases where the worker can obtain
assistance from someone else to lift, and can alternate sitting and standing as needed, there may be no requirement to
write any restrictions even if the pain is severe. In some situations, it may be advisable to confirm this report with the
patient’s supervisor or to write “activities as tolerated by pain” to signal to the supervisor that the person is under
treatment, although again judgment is required as writing that phrase for a patient with perceptions of LBP equating
serious injury may reinforce a detrimental injury mindset that contributes to further disability beyond that needed (see
Fear Avoidance Belief Training in the Chronic Pain Guideline). In such cases, specified limitations may be a better
treatment strategy.

Work modifications should be tailored taking into account the three main factors: 1) job physical requirements; 2)
severity of the problem; and 3) patient’s understanding of his or her condition. A fourth factor, employer expectations,
does not influence the writing of limtations, but does influence whether the limitations will be accepted and/or enacted.
Sometimes it is necessary to write limitations or prescribe activity levels that are above what the patient feels he or she
can do, particularly when the patient feels that bed rest or similar non-activity is advisable. In such cases, the provider
should be careful to not overly restrict the patient as it is clearly not in his or her best interest. Education about LBP and
the need to remain active should be provided.
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Common limitations involve modifying the weight of objects lifted, frequency of lifts, and posture all while taking into
account the patient’s capabilities. For severe cases of acute LBP with or without radicular symptoms, frequent initial
limitations for occupational and non-occupational activities include:

. no lifting over 10 pounds,
. no prolonged or repeated bending (flexion), and
. alternate sitting and standing as needed.

These work and home activity guidelines are generally reassessed every week in the acute phase with gradual increases
in activity recommended so that patients with severe non-specific back pain evolve off modified duty, typically within a
couple weeks, but nearly always within 6 to 12 weeks. The amount of weight handled can be progressively increased.
An alternative is to return the patient at first to 1 to 2 hours a day on his or her prior full-duty job, with the remainder of
the day spent at modified duty. The numbers of hours of full-duty work can be increased every 1 to 2 weeks.

However, individualization is often necessary and if the prior job physical tasks involved frequent lifting of more than
100 pounds, then restrictions at work guidance may reasonably be substantially greater, e.g., initial limitations of 25
pounds of lifting and carrying. The size of the object lifted is a major consideration as it requires a long horizontal
distance between the hands and the spine, which necessitate high back forces to lift the object even if it weighs under
20 pounds. Twisting while lifting is thought to put significantly greater stress on the back. However, epidemiological
evidence to support this theory is weak. Regardless, this is usually readily controlled by patient education as few jobs
are structured to require simultaneous lifting and twisting. In some cases, preclusion of a specific lift may be necessary.
The need to alternate positions frequently is clinically highly helpful. LBP patients tend to experience significant
increases in pain when in one position for an extended period of time, and perhaps this is one reason why bed rest is
counterproductive. Patients should be encouraged to change positions frequently, ideally prior to experiencing major
increases in symptoms. Thus, restrictions that state “sedentary work” are not appropriate for most LBP patients as they
convey misinformation while also potentially increasing symptoms.

Some workplaces provide health care or physical therapy on-site, thus brief periods of recumbent time during the day
may be possible. Physical therapy may also be provided on-site and this may further facilitate the rehabilitation
process. While there is one report that modified duty policies were not effective in Norway,(525) there have been large
savings realized in the U.S. from accommodation of modified (“light”) duty.

It is best to communicate early in the treatment that limitations will be progressively reduced as the patient progresses.
This should be communicated at each successive visit so that the patient is well advised in advance of the treatment
plan. Tailoring of limitations in the context of radicular pain may also be necessary as some workers have specific
intolerances (e.g. intolerance of sitting or prolonged driving).

The provider can make it clear to patients and employers that:

= even moderately heavy lifting, carrying, or working in awkward positions may aggravate symptoms of LBP or
lumbosacral nerve root irritation, and

= any restrictions are intended to allow for spontaneous recovery or for time to build activity tolerance through
exercise.

Every attempt to maintain the patient at maximal levels of activity, including work activities, should be made as it is in
the patient’s best short- and long-term interest. Work activity limitations should be written whether the employer is
perceived to have modified duty available or not. Written activity limitations guidance communicates the status of the
patient and also gives the patient information on what he or she should or should not do at home.

Activity Modification and Exercise

Bed Rest

Bed rest has long been used for the treatment of LBP,(526-541) particularly acute LBP. Use of bed rest is believed to
have evolved from consideration of the pain experienced by those with acute LBP when engaged in activities such as
getting out of bed, without consideration of whether there might be any adverse short- or long-term implications.

Description of bed rest as a treatment implied that compliant patients were those that spent a greater proportion of
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time in bed, thus increasing the likelihood that they would get better sooner. Traditional teaching held that patients
who did not get better with bed rest were either non-compliant or needed longer periods of bed rest.

1. Recommendation: Bed Rest for Acute, Subacute, Chronic, Radicular Low Back Pain, or Stable Spinal Fractures
Bed rest is not recommended for the management of acute, subacute, chronic, radicular low back pain, or
stable spinal fractures.

Strength of Evidence - Strongly Not Recommended, Evidence (A) [Acute]
Moderately Not Recommended, Evidence (B) [Subacute, Chronic]
Not Recommended, Evidence (C) [Radicular]
Not Recommended, Insufficient Evidence (I) [Stable Spinal Fractures]
Level of Confidence - High

2.  Recommendation: Bed Rest for Unstable Spinal Fractures
Bed rest is recommended for unstable spinal fractures.
Harms - Deconditioning, DVT risk.

Benefits - Avoidance of catastrophic injury.

Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - High

3. Recommendation: Bed Rest for Other Low Back Problems
Bed rest is not recommended for other low back problems.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - Moderate

4. Recommendation: Specific Beds or Other Commercial Products for Prevention or Treatment of Acute, Subacute, or
Chronic Low Back Pain
Specific beds or other commercial sleep products are not recommended for prevention or treatment of
acute, subacute, or chronic low back pain.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - Moderate

Rationale for Recommendations

In 1986, bed rest was usually recommended for acute LBP.(528) Today, multiple quality studies demonstrate that bed
rest of any duration is ineffective for LBP (see Evidence Table). Several trials have either included significant numbers
of patients with radicular pain symptoms, (528, 530, 534, 535, 541) or specifically focused on patients with sciatica(532,
538) and failed to find evidence that bed rest had a favorable impact on outcomes among patients with either LBP or
radicular pain syndromes.

Bed rest, while non-invasive, is costly (due to lost time), and can have documented adverse effects beyond those
associated with deconditioning such as pulmonary emboli.(532) Studies document compliance to be poor, which likely
results in underestimation of the magnitude of the adverse effects of bed rest. Bed rest is strongly not recommended as
a treatment strategy for management of acute LBP. Evidence is modestly less strong but also suggests bed rest is
ineffective for subacute and chronic LBP.

There are no quality studies evaluating the role of bed rest in the management of unstable spinal fractures or cauda
equina syndrome, yet it is required for those conditions. There is consensus that these require bed rest or other marked
activity limitations to prevent adverse events. Although bed rest is costly and has no documented benefits, the hazard of
mobilization in this setting is theoretically catastrophic, thus this treatment strategy is recommended for unstable
fractures. There is also no quality evidence regarding the use of bed rest or other activity limitations for the treatment
of stable spinal fractures, such as transverse process fractures or compression fractures. In those settings, bed rest is
costly, has no documented benefits, and is expected to be associated with higher morbidity, although it is non-invasive.
Instead, gentle activity within tolerance is recommended.

There is no quality evidence that other back pain-related problems are successfully treated with bed rest, including
spondylolisthesis, spondylolysis, spinal stenosis, facet related pain, or pain thought to be related to the sacroiliac joint.

Copyright ©2020 Reed Group, Ltd. Page | 55



There also are likely adverse effects. Bed rest is costly, has no documented benefits, and is expected to be associated
with higher morbidity, although it is non-invasive.

There is no quality evidence that specific commercial products (e.g., pillows, mattresses, etc.) have a role in the primary
prevention or treatment of acute, subacute, or chronic LBP.

Evidence for the Use of Bed Rest
There are 11 moderate-quality RCTs incorporated into this analysis.(526, 528-530, 532-537, 541) There is 1 low-
quality RCT in Appendix 1.(540)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following terms: bed rest, subacute low back pain, chronic low back pain, radicular pain syndromes (including 'sciatica’),
Spinal stenosis, spinal fractures’ sacroiliitis, and spondylolisthesis to find 9,972 articles. Of the 9,972 articles we reviewed
15 articles (11 original RCT, and 4 reviews) and all were included.

Sitting Posture

There are strong beliefs and little supportive quality evidence that lordotic postures are superior for LBP treatment and
prevention.(542, 543)

Recommendation: Sitting Posture for Acute, Subacute or Chronic Low Back Pain, Radicular Pain or Post-operative Pain
Lordotic sitting posture is recommended for treatment of acute, subacute, or chronic LBP, radicular pain and
post-operative pain.
Indications - Acute, subacute, or chronic LBP.
Indications for Discontinuation - Non-tolerance.
Harms - Negligible.
Benefits - Better sleep and potentially reduced pain.
Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - Low

Rationale for Recommendation

There are no quality trials that address sitting posture as a treatment for LBP. Yet, low-quality trials suggest efficacy, the
intervention would help to maintain a typical lordotic posture, and the intervention is simple.(542, 543) A pillow or an
existing feature of a motor vehicle seat is not invasive, has few adverse effects, is low cost and is recommended.

Evidence for the Use of Sitting Posture
There are 2 low-quality RCTs which reported on sitting postures to prevent or treat LBP in Appendix 1.(542, 543)

Sleep Posture

Certain sleep postures have been sometimes thought of as superior. The controversy appears largely driven by a theory
that a straight spine while sleeping is beneficial. This theory holds that specific sleep postures that maintain the
nocturnal alignment of the spine will reduce LBP incidence, persistence, and/or severity. Recommendations include
sleeping on the side, sleeping with a pillow between the legs, and use of brand-name pillows and mattresses (see
Mattresses, Water Beds, and Other Sleeping Surfaces section).

Recommendation: Sleep Posture Adjustment for Acute, Subacute or Chronic Low Back Pain

Sleep postures are recommended that are most comfortable for the patient. If a patient habitually chooses a
particular sleep posture, it is reasonable to recommend altering posture to determine if there is reduction in
pain or other symptoms.

Indications - Acute, subacute, or chronic LBP that results in nocturnal awakening, particularly if not amenable to
other treatments.
Indications for Discontinuation - Non-tolerance.
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Harms - Negligible.
Benefits - Better sleep and potentially reduced pain.

Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - Low

Rationale for Recommendation

Changing sleep posture is low cost and not invasive, although there is the potential for increased symptoms. Alteration
of sleep posture may initially affect quality of sleep, which has been suggested to be a contributor to daytime pain. Thus,
recommendations to change sleep posture should be given with appropriate counseling, because the theory may not be
correct.

Evidence for the Use of Sleep Posture
There are no quality studies reported on sleep posture to prevent or treat LBP.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: sleep posture, subacute low back pain, chronic low back pain, post-operative, and post surgery, to
find 0 articles in PubMed, 0 on EBSCO, 0 on Cochrane Review, and 10,737 in Google Scholar, for a total of 10,737 articles.
No RCT’s were found.

Mattresses, Water Beds, and Other Sleeping Surfaces

Sleep disturbance is common with LBP.(544) Dogma holds that a firm mattress is superior for LBP treatment and/or
prevention.(545) Commercial advertisements also advocate brand-name mattresses allegedly to treat LBP.(546) The
purpose for including a discussion about mattresses and sleeping surfaces in this section is not to involve providers in
prescriptions of mattresses, but to make health care providers aware of the available evidence so that patients can
make informed decisions.

1. Recommendation: Mattresses for Treatment of Acute, Subacute, or Chronic Low Back Pain
There is no recommendation for or against the use of mattresses for treatment of acute, subacute, or
chronic low back pain other than to raise provider awareness that the dogma to order patients to sleep on
firm mattresses appears wrong. By analogy, sleeping on the floor may be incorrect as well.

Strength of Evidence - No Recommendation, Insufficient Evidence (I)

2.  Recommendation: Other Sleeping Surfaces for Treatment of Acute, Subacute, or Chronic Low Back Pain
There is no recommendation for or against the use of optimal sleeping surfaces (e.g., bedding, water
beds, hammocks) for treatment of acute, subacute, or chronic low back pain. It is recommended that
patients select mattresses, pillows, bedding, or other sleeping options that are most comfortable for them.
Individuals with LBP may report better or worse pain and associated sleep quality with different sleeping
surfaces. In cases where there is pain sufficient to interfere with sleep, recommendations by the provider for the
patient to explore the effect of different surfaces in the home is appropriate. This could include switching to a
different mattress, sleeping on the floor with adequate padding, or using a recliner. Any recommendation in this
regard should be preceded by adequate exploration of varied sleep positions/posture that could improve sleep
quality. For instance, a recommendation to place a pillow between the knees in the side-lying position or a
pillow under the knees in the supine position to alter lumbopelvic posture could be useful.

Strength of Evidence - No Recommendation, Insufficient Evidence (I)

Rationale for Recommendations

One quality study of chronic LBP patients reported a medium firm mattress was superior to a firm mattress,(547) but it
neither discussed sleep position nor prior mattress firmness which may be important issues. Another trial suggested a
waterbed or foam mattress is superior to a hard mattress.(548) Mattress selection is subjective and depends on many
factors including personal habits and the weight/size of an individual. For these reasons, individuals must evaluate
which mattress is best suited to provide some relief to their particular problem and it is not appropriate for providers
to order mattresses or bedding for patients. However, providers should be aware that the dogma that a more firm
mattress is superior to a less firm mattress currently appears wrong.
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Evidence for the Use of Mattresses, Water Beds, and Other Sleeping Surfaces
There is 1 high-(547) and 1 moderate-quality(548) RCT incorporated into this analysis. There are no quality studies on
water beds or sleeping on the floor. There are 2 low-quality RCTs in Appendix 1.(549, 550)

We searched PubMed, EBSCO, Google Scholar, and Cochrane Review with no limits on publication dates. The following
search terms were used :“(beds OR other commercial sleep products OR Mattresses made of optimal sleeping surfaces OR
bedding OR water beds OR hammocks) AND (sub-acute low back pain OR chronic low back pain)” to find 148 articles. Of
those 148 articles, we reviewed 2 articles and included 2 articles (2 RCT, 0 reviews).

Exercises

For decades, exercises have been considered among the most important therapeutic options for the treatment and
rehabilitation of LBP.(61, 62, 86, 551-594) While there are many ways to categorize and analyze exercise, this guideline
evaluates exercise in three broad groupings: 1) aerobic exercise, 2) stretching and 3) strengthening. Additional
subsequent sections include reviews of aquatic therapy, yoga, tai chi, and pilates.

All Exercise Prescriptions

Recommendation: Exercise Prescriptions for Acute, Subacute, Chronic, Post-operative or Radicular Low Back Pain

An exercise prescription is moderately recommended for treatment of acute, subacute, chronic, post-operative
and radicular low back pain.

Indications - All patients with LBP appear to benefit from an exercise prescription.

Frequency/Duration - If a supervised program is felt to be needed, recommended frequency is 1 to 3 sessions a week for
up to 4 weeks as long as objective functional improvement and symptom reduction is occurring. If self-directed, daily
exercise is recommended. An exercise prescription should address specific treatment goals and be time limited with
transition to an independent exercise program as part of a healthy lifestyle (no longer considered treatment). The
purpose of supervised exercise therapy is symptom reduction, functional improvement, and educating the patient so
that he or she can independently manage the program. Evaluation for an exercise prescription involves consideration of
five critical components:

stage of (theoretical) tissue healing (acute, subacute, chronic),

severity of symptoms (mild, moderate, severe),

identification of the presence or absence of a directional preference

degree and type of deconditioning (flexibility, strength, aerobic, muscular endurance), and

SANE IR .

psychosocial factors (e.g., medication dependence, fear-avoidance, secondary gain, mood disorders).

Harms - None reported in quality studies. Theoretical risk of myocardial infarction, angina and musculoskeletal injury
in a severely deconditioned patient.
Benefits - Improvement in low back pain, improved cardiovascular fitness.
Strength of Evidence - Moderately Recommended, Evidence (B)
Level of Confidence - High

Aerobic Exercises

1. Recommendation: Aerobic Exercise for Treatment of Acute or Subacute Low Back Pain
Aerobic exercise is moderately recommended for treatment of acute and subacute low back pain.

Indications - All patients with acute or subacute LBP appear to benefit from aerobic exercises.*
Frequency/Duration -For acute or subacute LBP patients, a graded walking program is generally desired, often
using distance or time as minimum benchmarks - e.g., start with 10 to 15 minutes twice a day for 1 week, increase

“Those with significant cardiac disease, or significant potential for cardiovascular disease should be evaluated prior to institution of vigorous
exercises. It is recommended that the American College of Sports Medicine’s Guidelines for Exercise Testing and Prescription, 9th ed., be
followed for health screening and risk stratification. This is rarely required in the acute LBP setting as the initial exertion levels are so low
relative to prior activity levels.
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in 10 to 15 minute increments per week until 230 minutes walking a day is achieved. A reasonable eventual target
for patients based on treatment of chronic LBP is walking at least 4 times a week at 60% of predicted maximum
heart rate (220-age = predicted maximum heart rate).(595)

Indications for Discontinuation - Development of angina pectoris, myocardial infarction or other intolerance. After
LBP resolves, nearly all patients should be encouraged to maintain aerobic exercises on a long-term basis for
prevention of LBP,(193, 596) and to maintain cardiovascular fitness and optimal health.

Harms - None reported in quality studies. Increased pain with onset of exercise. Theoretical risk of myocardial
infarction and angina in a severely deconditioned patient.

Benefits - Improvement in low back pain, improved cardiovascular fitness.

Strength of Evidence - Moderately Recommended, Evidence (B)
Level of Confidence - High

2. Recommendation: Aerobic Exercise for Radicular Low Back Pain
Aerobic exercise is recommended for patients with radicular low back pain symptoms.

Indications - All radicular LBP patients.

Frequency/Duration - A graded walking program is generally desired, often using distance or time as minimum
benchmarks - e.g., start with 10 to 50 feet depending largely on severity of the condition. Gradually increasing
distance and duration of walking. A reasonable eventual target for the post-recovery period is based on treatment
of chronic LBP and is walking at least 4 times a week at 60% of predicted maximum heart rate.(595)

Indications for Discontinuation - Development of angina pectoris, myocardial infarction or other intolerance. Nearly
all patients should be encouraged to maintain aerobic exercises on a long-term basis for prevention of LBP and to
maintain cardiovascular fitness and optimal health.

Harms - None reported in quality studies. Increased back pain may occur. Possible fall risk if moderate to severe
weakness. Theoretical risk of myocardial infarction and angina in a severely deconditioned patient.
Benefits - Improvement in low back radicular pain, improved cardiovascular fitness.

Strength of Evidence - Recommended, Evidence (C)
Level of Confidence - Moderate

3. Recommendation: Aerobic Exercise for Chronic Low Back Pain

Aerobic exercise is strongly recommended for treatment of chronic low back pain.

Indications - All patients with chronic LBP. However, those with significant cardiac disease or significant potential
for cardiovascular disease should be evaluated prior to instituting vigorous exercises, following the American
College of Sports Medicine’s Guidelines for Exercise Testing and Prescription, 9th ed.,(597) in regards to health
screening and risk stratification.

Frequency/Duration - For patients with chronic LBP, walking at least 4 times a week at 60% of predicted maximum
heart rate (220-age = maximum heart rate) is recommended.(595) Benchmarks were 20 minutes during Week 1,
30 minutes during Week 2, and 45 minutes after that point. Nearly all patients should be encouraged to maintain
aerobic exercises on a long-term basis additionally to maintain optimal health.

Indications for Discontinuation - Intolerance (rarely occurs), development of other disorders.

Harms - None reported in quality studies. Increased back pain with exercise initiation common. Theoretical risk of
myocardial infarction and angina in a severely deconditioned patient. Intolerance of weight bearing is severe lower
extremity osteoarthrosis. Other musculoskeletal disorders possible (e.g., plantar heel pain).

Benefits - Improvement in LBP, improved cardiovascular fitness, improved health status.

Strength of Evidence — Strongly Recommended, Evidence (A)
Level of Confidence - High
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4. Recommendation: Aerobic Exercise for Post-operative Low Back Pain
Aerobic exercise is recommended for patients with post-operative low back pain.

Indications - All post-operative LBP patients.

Frequency/Duration -A graded walking program is generally desired, often using distance or time as minimum
benchmarks - e.g., start with 10 to 50 feet depending largely on severity of the operative procedure. Gradually
increasing distance and duration of walking. A reasonable eventual target after the operative recovery period is
based on treatment of chronic LBP and is walking at least 4 times a week at 60% of predicted maximum heart
rate.(595)

Indications for Discontinuation - Development of angina pectoris, myocardial infarction or other intolerance.
Nearly all patients should be encouraged to maintain aerobic exercises on a long-term basis for prevention of LBP
and to maintain cardiovascular fitness and optimal health.

Harms - None reported in quality studies. Brief increased pain with onset of exercise. Theoretical risk of myocardial
infarction and angina in a severely deconditioned patient.
Benefits - Improvement in LBP, improved cardiovascular fitness.

Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - High

General Exercise Approach: Acute Low Back Pain

Directional exercises and aerobic exercise are recommended. Strengthening is delayed to late in the acute recovery
stage or for subacute or chronic LBP as there is a potential for aggravation of LBP. Pain control modalities may be
needed as a complement to exercise. The recommended frequency is 1 to 3 sessions a week for up to 4 weeks as long as
objective functional improvement and symptom reduction are occurring.

General Exercise Approach: Acute Radicular Low Back Pain

The treatment strategy is the same as for acute LBP. However, movements that centralize LBP are recommended to
guide exercise selection. Concentration on radicular symptoms is emphasized over axial pain. Rapid progression of
radicular symptoms and objective signs may necessitate discontinuation of exercise, changing the exercise approach
and consideration of further diagnostic testing.

General Exercise Approach: Subacute Low Back Pain

For patients with no prior treatment, the treatment plan is similar to non-specific LBP. The frequency is 1 to 3 sessions
a week for 4 weeks as long as objective functional improvement and symptom reduction is occurring. For those who
failed acute treatment, a trial of more intensive reconditioning that includes strengthening exercises is recommended.
Particular attention should be paid to psychosocial factors that may impair compliance with exercise recommendations
among those with subacute LBP, as it is believed possible to reduce risk for the LBP to become chronic. Providers
should educate patients to help motivate, encourage, and facilitate recovery. The frequency is 2 to 5 sessions a week for
4 weeks as long as there is objective functional improvement, symptom reduction, patient compliance, and efficacy.
Progress should be reassessed after 8 sessions. Visit frequency depends on work status, symptom severity,
comorbidities, and functional status.

General Exercise Approach: Subacute Radicular Pain
Subacute radicular pain is treated similarly to subacute LBP unless there is rapid progression of radicular symptoms
and objective signs. If this occurs, it may be necessary to consider further diagnostic testing.

General Exercise Approach: Post-operative Exercising

Post-operative progressive exercise programs should initially emphasize progressive aerobic exercises. Flexibility
should begin after appropriate tissue healing, which may be prolonged in the case of fusion surgery and requires careful
coordination with the treating surgeon. Strengthening is similarly begun after appropriate tissue healing. Treatment
frequency of 1 to 3 sessions a week progressing to 2 to 4 sessions a week is recommended depending on patient
compliance, objective functional improvement, and symptom reduction. Reassessment should occur after 10 sessions
with continuation based on demonstration of functional improvement. The upper range is 20 sessions.
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General Exercise Approach: Chronic Episodic Low Back Pain and Radicular Pain

For patients with mild symptoms or a flare-up of symptoms, the treatment focus is on education regarding home
management and exercise. Individuals with mild symptoms and minimal functional limitations may receive a therapy
evaluation and 1 follow-up visit to adjust the home therapy program. For individuals with moderate to severe flare-up
with mild to severe disability, treatment should consist of a progressive exercise program first emphasizing flexibility
and aerobic exercises and progressing to strengthening treatment frequency of 1 to 3 visits a week up to a maximum of
12 visits. Reassessment should occur after Visit 6, with continuation based on patient compliance, objective functional
improvement, and symptom reduction. For patients with spinal stenosis, 1 to 3 visits a week up to a maximum of 12
visits to teach flexion exercises and aerobic exercises has evidence of efficacy comparable with surgery for many
patients.(598)

General Exercise Approach: Chronic Low Back Pain and Radicular Pain

For patients with mild symptoms and minimal disability, treatment should consist of a therapy evaluation to instruct
the patient in a home-based exercise program, with 1 to 2 follow-up visits. For patients whose prior treatment failed
and who have moderate symptoms and some functional deficits but no previous exposure to exercise therapy, he or she
should be treated the same as a patient with subacute symptoms (outlined above). If the patient failed prior exercise
therapy, consider 6 additional exercise visits, or consider an interdisciplinary approach (see Chronic Pain Guideline for
managing patients with severe chronic pain or disability).

Evidence for the Use of Aerobic Exercise
There are 18 moderate-quality studies incorporated into this analysis.(595, 598-614) There are 2 low-quality studies in
Appendix 1.(615, 616)

We searched PubMed, Cochrane Review, Google Scholar and EBSCO with no limits on publication dates and with the
following search terms "Aerobic exercise Sub-acute low back pain, chronic low back pain” to find 71144 articles. Of 71,144
articles, we reviewed 6 articles and included 16 articles. (Original studies 15 RCTs and 1 review).

Directional Exercise

Recommendation: Directional Exercises for Treatment of Acute, Subacute, Chronic, or Radicular Low Back Pain

Directional exercises are recommended for patients found to have directional preference (i.e., centralization or
abolishment of pain in a direction).(617) For chronic pain, directional exercises are generally not the primary or sole
exercise treatment as aerobic and strength deficits are usually present.

Indications - For acute, subacute, or chronic LBP, directional preference exercises are recommended.

Frequency/Duration - Exercise frequency is determined by the stage of recovery. They are initially performed
every 2 hours (8 to 10 repetitions) to fully centralize and abolish the pain, along with posture modifications that
also honor patients’ directional preference and protect the patient from symptoms returning when not exercising.
Once the pain is eliminated even for a short period of time, the same exercises and posture changes should continue
proactively to attempt to prevent the pain from returning. Proactive exercise remains important in maintaining a
pain-free status as the opposite direction of spinal movement and positioning are progressively re-introduced. The
duration of this sequence is typically a few days or weeks.

Indications for Discontinuation - Directional exercises should be discontinued if there is worsening pain in the
course of treatment or failure to improve.

Benefits - Often rapid elimination of the pain and earlier return to function.
Harms - None reported in quality studies. Theoretical risk of increased pain from over-stretching.

Strength of Evidence - Recommended, Evidence (C) [Acute]

Recommended, Insufficient Evidence (I) [Chronic, Subacute, Radicular]
Level of Confidence - Moderate
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Stretching and Flexibility

1. Recommendation: Slump Stretching for Treatment of Acute, Subacute, or Chronic Low Back Pain
Slump stretching is recommended for those with acute, subacute, or chronic low back pain, but without
directional preference (see Directional Exercise above).
Indications - For acute, subacute, or chronic LBP among patients without directional preference, stretching
exercises are recommended. Generic stretching exercises are not recommended. Among those with directional
preference, directional exercise is believed to be preferable to slump stretching.
Frequency/Duration - Three to 5 times a day for acute LBP; 2 to 3 times a day for subacute or chronic LBP.
Indications for Discontinuation - Resolution, worsening pain or failure to improve.
Benefits - Improvement in low back pain.
Harms - Increased pain especially short term, and particularly if stretch in a direction of worsening (see Directional
Exercise). Theoretical risk of muscle strain from over-stretching.

Strength of Evidence - Recommended, Evidence (C) [Acute]

Strength of Evidence - Recommended, Insufficient Evidence (I) [Subacute, Chronic]
Level of Confidence - Low

2.  Recommendation: Aggressive Stretching for Treatment of Low Back Pain
Aggressive stretching is not recommended for treatment of low back pain.

Strength of Evidence - Not Recommended, Insufficient Evidence (I)
Level of Confidence - Moderate

3. Recommendation: Stretching Exercises for Prevention of Low Back Pain
Stretching exercises as an isolated prescription or program for purposes of preventing low back
pain are not recommended.

Strength of Evidence - Not Recommended, Evidence (C)
Level of Confidence - Low

4. Recommendation: Stretching Exercises for Treatment of Chronic Low Back Pain
Stretching exercises are not recommended for treatment of chronic low back pain in the absence of
significant range of motion deficits. In select cases, stretching exercises may be added for self-treatment if
needed.

Strength of Evidence — Not Recommended, Insufficient Evidence (I)
Level of Confidence - Low

Strengthening and Stabilization Exercises

1. Recommendation: Strengthening Exercises for Acute (Late Recovery), Subacute, Chronic, or Post-Operative Low Back
Pain
Strengthening exercises are recommended for patients with acute (late recovery), subacute, chronic, or
post-operative low back pain. Specific strengthening exercises, such as stabilization exercises, are helpful
for the prevention and treatment (including post-operative treatment) of low back pain.(618-621)

Indications - Nearly all LBP patients other than those with acute LBP that resolves rapidly or acute LBP in the acute
treatment phase when strengthening could aggravate the pain. As evidence of efficacy of aerobic exercises appears
greater (see above), these exercises should be added after aerobic exercises have already been instituted and
additional treatment is needed or in situations where both are felt to be required. Exercises should be taught and
then performed by the patient in a home exercise program. For those patients who do not improve, follow-up
appointments to verify technique and compliance (by exercise log books) are recommended. Some patients,
particularly those lacking motivation to be in a home exercise program or those with fear avoidant behaviors may
benefit from a supervised exercise program, although strong questions about long-term compliance are apparent
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among such patients particularly with chronic LBP. More intensive programs with more intensive exercises and
direct supervision with active coaching appear warranted for chronic LBP.

Frequency/Duration - Home program frequency is 1 to 2 times a day for acute LBP, and 2 to 3 times a day for
subacute or chronic LBP. Supervised treatment frequency and duration is dependent of symptom severity and
acuity and the presence of comorbid conditions and yellow flags (see recommendations under General Exercise
Approaches and Recommendation).

Indications for Discontinuation - Indications to discontinue strengthening exercises include development of a strain
in the course of treatment or failure to improve.

Benefits - Improvement in LBP, improved strength and fitness.

Harms - Increased pain, especially short-term; theoretical risk of musculoskeletal injury.

Strength of Evidence - Recommended, Evidence (C)
Level of Confidence - High

2.  Recommendation: Abdominal Strengthening Exercises for Treatment or Prevention of Low Back Pain
Abdominal strengthening exercises as a sole or central goal of a strengthening program are not
recommended for treatment or prevention of low back pain.

Strength of Evidence - Not Recommended, Insufficient Evidence (I)
Level of Confidence - Low

3. Recommendation: Fear Avoidance Belief Training During Rehabilitation
Inclusion of fear avoidance belief training during the course of rehabilitation is recommended.
Benefits - Improvement in exercise and activity compliance,with resultant improved LBP and fitness.
Harms - None reported.
Strength of Evidence - Recommended, Insufficient Evidence (1)
Level of Confidence - Moderate

Rationale for Recommendations

General Summary of Exercise Issues

There is a large body of RCTs on exercise to treat LBP. However, the majority of studies combined different exercises.
Others left exercise programmatic components unstructured and/or did not clearly describe the interventions. These
limitations restrict the utilization of a substantial body of the literature for purposes of drawing evidence based
conclusions regarding any single intervention. Still, there is a considerable, remaining body of evidence to draw
evidence-based conclusions on the relative value of aerobic, stretching, and strengthening exercises.

There are two major patterns which are apparent in reviewing this body of evidence. First, aerobic exercise is uniformly
beneficial and appears to be the most promising modality of exercise. The second pattern is that the more vigorous the
strengthening exercises, the more benefit appears to be derived from those exercises. These are discussed in more
detail below.

A common issue for all exercise programs is the propensity for individuals to not participate. Even in RCTs where
motivation to participate may be higher than in a clinical population, participation rates are frequently suboptimal.
Some trials defined compliance as meeting a benchmark of participation that was less than that prescribed (e.g.,
accomplishing exercises at least 3 times a week versus 5 times a week as prescribed). This raises questions about the
value of higher degrees of compliance compared with lesser compliance rates. There is some evidence that results from
those attending supervised programs are superior to performing unsupervised programs, yet other studies show a lack
of improvement with supervised programs compared with home-based exercise programs. Those with chronic pain
seem to do better in supervised programs and those with acute pain appear to do no better with supervised programs,
perhaps reflecting the natural excellent prognosis for acute LBP.

Thus, treatment is by inference from treatment of chronic LBP patients. For most patients, a structured, progressive
walking program is recommended. There has been some controversy about whether bicycling is helpful or harmful
from a biomechanical perspective (lordosis) and the back muscles are less active with bicycling, thus it may be
theoretically less appropriate except for lumbar stenosis where bicycling is usually superior to walking. For those
patients who desire other aerobic exercises, there are no specific data, although there are indications of a direct
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correlation between benefit and the amount of aerobic activity that results in higher MET expenditure. Therefore, the
activity that the patient will adhere to is believed to be the one most likely to be effective, given that compliance is a
recognized problem. Theoretical benefits of aerobic exercise include improved aerobic capacity, improved blood flow,
lower depression, higher pain thresholds and pain tolerance. These exercises include walking, running, bicycling and
many other activities. Whether there is benefit from weight-bearing versus non-weight bearing aerobic exercises
remains unclear. There is evidence that a treadmill is superior to upper extremity or bicycle ergometers in assessing
aerobic capacity in chronic LBP patients.(622) However, an exercise test is not necessary to evaluate and treat the
majority of LBP patients.

While many studies included some aerobic exercises as part of a battery of exercises, there are some studies that appear
to either solely or largely rely upon significant durations of aerobic exercise for treatment of LBP.(27, 623-626) All of
these studies show favorable benefits from aerobic exercises, including reductions in LBP measures and some
functional outcomes such as lost time, disability scores, or measures of depression. Most used walking programs, others
either used bicycles or simply encouraged aerobic activities. Aerobic exercise, particularly self-directed, is low cost, not
invasive and has low potential for adverse effects. Available evidence suggests that aerobic exercises may be more
efficacious than other types of exercise for treatment of LBP. Weak evidence suggests weight bearing exercise may be
superior. There is no quality evidence to support aerobic exercise for patients with post-operative pain. This review
assumes that other chronic pain conditions respond similarly to aerobic exercise.

Rationale for Recommendations: Aerobic

Theoretical benefits of aerobic exercise include improved aerobic capacity, improved blood flow, lower depression, and
higher pain thresholds and pain tolerance. These exercises include walking, running, bicycling, and many other
activities. Whether there is benefit from weight-bearing versus non-weight bearing aerobic exercises remains unclear.
There is evidence that a treadmill is superior to upper extremity or bicycle ergometers in assessing aerobic capacity in
chronic LBP patients.(622) However, an exercise test is not believed to be necessary for the evaluation and treatment of
the vast majority of LBP patients. For most patients, a structured, progressive walking program on level ground or no
incline on a treadmill is recommended. There has been some controversy about whether bicycling is helpful or harmful
from a biomechanical perspective (lordosis) as the back muscles are less active with bicycling, thus it may be less
appropriate other than for spinal stenosis. Yet, if bicycling is the preferred exercise for the patient, it is believed to be
far superior to obtaining no aerobic exercise. For patients who desire other aerobic exercises, there are no specific data,
although there are indications that infer that there is a direct correlation between benefit and the amount of aerobic
activity that results in higher MET expenditure. Therefore, the activity that the patient will adhere to is believed to be
the one most likely to be effective, given that compliance is a recognized problem.

Rationale for Recommendations: Stretching

Stretching exercises may be the most widely utilized of the three major exercise domains. Stretching exercises include
active movements to improve joint mobility and centralize symptoms, and flexibility exercises to increase the length of
a target muscle group. There is longstanding dogma that this is the most important of the exercise domains, e.g. “one of
the main goals of therapeutic exercise in low back disorder is to maintain and promote normal flexibility.” (627)
Stretching exercises also have been utilized for both treatment as well as prevention, and are used in some
manufacturing settings as part of an “ergonomics program” or injury prevention program.

Rationale for Recommendations: Directional Exercises

Directional exercises are used most commonly to “centralize” and abolish symptoms when it has been determined that
a patient has a directional preference, whether for extension, flexion, lateral bending or axial rotation.(86, 555, 617, 628-
632) “Directional preference” is defined as back pain that centralizes or decreases with movement in one direction (e.g.,
flexion or left bending resulting in relief of the buttocks pain and centralizing that pain to only central lumbosacral
pain) and that increases with motion in the opposite direction (e.g., extension or right bending). Directional preference
exercises are then prescribed to be performed in the direction which centralizes and abolishes the pain. It is believed
important to also modify sitting posture temporarily consistent with the directional preference identified during
patient assessment.

Historically, the two most widely used directional programs of exercises are referred to as Williams flexion
exercises and McKenzie exercises.(617, 633) However, the direction of McKenzie exercises for each patient
varies, determined by the directional examination findings that reflect the mechanical characteristics of the
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pain-generator. Directional exercises as part of McKenzie care are entirely passive in the lumbar spine, with
either the patient, or occasionally a provider, providing the remote or external force to achieve the required
end-range positioning or repetitions. There are many additional stretching exercises and these all involve
standing or recumbent positions.

There is one primary theory, and considerable evidence to support it, regarding why directional exercises
are effective. The cause of axial and more proximal leg pain is uncertain, yet the axial and more proximal
pain frequently responds to directional testing and exercises. Repeated flexion loading on a disc may
theoretically cause posterior nuclear displacement into a fissure or even creates a protrusion.(634, 635)
Changing to repeated extension loading has been suggested to reverse or reduce that displacement.(636)
This is consistent with patients in whom a directional preference is elicited who so often centralize their
referred or radiating pain and then recover rapidly and fully using directional exercises and posture
modifications.

There are several theories proffered to support the use of stretching exercises for purposes of preventing
LBP or other musculoskeletal disorders. These include providing more flexibility and warming up the
muscles. These theories have weaknesses. Providing more flexibility does not change a sarcomere, does not
increase strength, will result in the performance of a task at the same percentage of maximum voluntary
contraction, and thus is unlikely to provide an increased margin of safety. Stretching exercises also are
unlikely to substantially warm up muscles as the aerobic demands of such activities are so minor. Perhaps
these exercises may be useful for highly strenuous or otherwise demanding tasks to improve focus on the
task at hand and use a smooth lifting technique that lowers peak physical demands. Another concern is the
potential for adverse effects in an otherwise asymptomatic population. Flexibility varies in the population,
yet there is a social drive to achieve a theoretically standard normal range of motion. Overstretching is more
likely in those normal individuals with less flexibility. Such overstretching may result in a true strain which is
painful and slow to heal.

There is a lack of evidence that generic stretching exercises are of assistance in treating patients with acute LBP.(637)
There is relatively weak evidence suggesting that specific exercises(86, 638) may be of assistance among those with
subacute or chronic LBP.

In addition, flexibility exercises are frequently targeted at muscles that are shortened in length, which often include the
piriformis, quadratus lumborum, hamstring, hip flexor, and iliotibial band groups. Stretching exercises actively
performed by patients for purposes of treatment and rehabilitation of LBP are low cost when performed as a home
exercise program, are not invasive, and have low potential for adverse effects. They may help alleviate the stiffness that
occurs with LBP that is thought to contribute to increased pain.

There is one reported low-quality RCT of aggressive stretching exercises for the treatment of chronic “myofascial”
LBP,(639) but no duplication of those results in the literature. Thus, there is no quality evidence base for aggressive
stretching. There are concerns that over-stretching may result in additional injuries to patients. Aggressive stretching
requires a health care provider for each session and thus costs are considerably greater than those for self-performed
stretching exercises. While they were not invasive, there are concerns that the potential for harm outweighs the
potential for benefit. There are many other interventions with evidence of efficacy.

Rationale for Recommendations: Strengthening

Strengthening exercises may be theoretically used for purposes of improving maximum strength. Such
improved strength would result in the ability to perform the same task at a lower percentage of maximum
voluntary contraction, which in theory improves the individual’s margin of safety. The evidence to support
the theory is not particularly strong. A caution is that in the process of strengthening, sustaining a strain is
possible. Another issue is that long-term compliance is required, is extremely difficult to achieve for all but
the most highly motivated individuals. Fear avoidance belief training and principles appear important in the
management of patients with LBP (see Fear Avoidance Belief Training in the Chronic Pain Guideline).
Inclusion of these principles in the course of exercise training or supervision appears highly desirable. This
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would also strengthen the education of the patient about LBP that should be a message in unison with other
members of the team treating the patient.

There are multiple, heterogeneous studies that have evaluated exercise programs that either largely
consisted of, or heavily relied upon, strengthening.(619-621, 640-647) Generally, these studies have
demonstrated benefits, yet not all have demonstrated efficacy. For example, one study among subacute LBP
patients showed a cognitive program was superior to the exercise arm.(614) As there are no high-quality
studies of strengthening exercises and the study designs employed do not generally allow for a conclusion of
efficaciousness above that obtained with the natural history of LBP, there is at least some concern that the
strengthening exercises may have relatively low magnitudes of benefits.

There has been a trend towards stabilization or “core” strengthening exercises over the past decade. Stabilization
exercises attempt to develop improved muscle strength and endurance of muscles that surround the spinal column
(such as multifidus and transverse abdominus). There is some support for this theory,(619) but there are no high-
quality studies demonstrating that stabilization exercises are superior to other strengthening exercise regimens. As
there is evidence that a home exercise program is as effective as a supervised program for treatment of chronic
LBP,(648) a home-based exercise program may be particularly cost effective while presumably resulting in the same
benefits as a supervised program.

Dogma holds that strengthening abdominal muscles will variously successfully treat LBP, are effective for primary
prevention, or prevent recurrence of LBP. However, abdominal muscles (rectus, obliques) are not materially involved in
lifting tasks as they flex rather than extend the back; still, some believe they support the spine without a clearly defined
mechanism of action. There also is no quality evidence that strengthening abdominal muscles is effective for either
treatment or primary, secondary, or tertiary prevention of LBP. Abdominal strengthening exercises have been labeled
an ergonomic myth.(649) That said, many providers instruct LBP patients in the activation of abdominal, trunk, and hip
extensor muscles for the purpose of stabilizing the pelvis during lifting and activities of daily living. Traditional
abdominal strengthening exercises such as sit-ups are not utilized in these stabilization programs.

Unfortunately, despite a plethora of literature, the vast numbers of possible permutations and combinations of
exercises impairs the ability to identify specific exercises that demonstrate particular benefit. Additionally, there is
some preliminary evidence that patients with differing clinical presentations of LBP do not benefit equally from all
types of therapeutics. Rather, some patients are more likely to benefit from stabilization exercises,(650) while others
benefit from specific directional exercises.(86) There are many different types of exercise that have been assessed in
many different settings with heterogeneous populations of patients. Outcomes used are similarly quite heterogeneous
(e.g., pain, modified duty, lost time, or disability ratings). While applicable throughout the spinal literature, there also
has been a recognized problem with a concentration on finding statistical significance instead of clinical importance in
the literature on exercise.(651)

There are also different schools of thought with different rationale for various sequences and combinations of exercises.
Taken in composite, the evidence of a beneficial effect of exercise for the treatment of LBP is moderately strong, but
taken individually, the evidence for any one exercise is generally weak or absent. A systematic approach to research
investigating exercises for the treatment of LBP is clearly needed. Exercises can be segregated into different categories,
but for purposes of this discussion, the three broad categories or “domains” of exercise will be utilized - aerobic,
stretching/flexibility, and strengthening/stabilization.

Evidence for the Use of Exercise

There are 2 high-(652, 653) and 107 moderate-quality RCTs (one with multiple reports) incorporated into this analysis
(see evidence table below).(28, 86, 534, 554, 555, 570, 591, 602, 605, 606, 610, 614, 618-620, 624, 625, 627, 629, 637,
638, 640, 642-645, 648, 650, 654-729, 730, 731, 732) Most articles have mixed various forms of exercise, thus this
summary evidence overview does not attempt to segregate the evidence into the three broad domains of exercise -
aerobic, stretching/flexibility, and strengthening/stabilization. Instead, summaries of the quality evidence are provided
and later reviewed for each of the three exercise domains. One study was scored high quality; however, while it had
quality study design features, it also had significant problems with heterogeneity of treatments in both the
interventions and controls. There is a plethora of moderate-quality studies. The studies below are organized based on
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the type of study, acuity, and score. There are 36 low-quality RCTs in Appendix 1.(61, 542, 543, 615, 616, 626, 639, 641,
646,678, 733-758)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: stretching and flexibility exercises, strengthening, strengthening exercise, abdominal strengthening
exercises, abdominal exercises, abdominal, home exercise, program, subacute low back pain, chronic low back pain, acute
low back pain, clinical trial, randomized controlled trial or random, post-operative, postoperative or post-surgery,
systematic reviews, or reviews, and population study, epidemiological study, or prospective cohort Of the 110,821 articles
found and reviewed, we included 141 articles.

Aquatic Therapy (Including Swimming)

Aquatic therapy involves the performance of aerobic and/or flexibility and/or strengthening exercises in a pool to
minimize the effects of gravity, particularly where reduced weight-bearing status is desirable.(759-765, 766, 767)

1. Recommendation: Aquatic Therapy for Select Patients with Subacute or Chronic Low Back Pain

A trial of aquatic therapy is recommended for the treatment of subacute or chronic low back pain in select
patients.
Indications - If patient has subacute or chronic LBP and meets criteria for a referral for supervised exercise therapy
and has co-morbidities (e.g., extreme obesity, significant degenerative joint disease, etc.) that preclude effective
participation in a weight-bearing physical activity, then a trial of aquatic therapy is recommended for the treatment
of subacute or chronic LBP.
Frequency/Duration - Program should generally begin with 3 to 4 visits per week. Patient should have
demonstrated evidence of functional improvement within the first 2 weeks to justify additional visits. Program
should include up to 4 weeks of aquatic therapy with progression towards a land-based, self-directed physical
activity or self-directed aquatic therapy program by 6 weeks.
Indications for Discontinuation - Non-tolerance, failure to progress, or reaching a 4 to 6 week timeframe.
Benefits - Ability to engage in exercise and rehabilitation when unable to sufficiently tolerate weight-bearing
exercises in a traditional physical therapy program.
Harms - Aggravation of pain during rehabilitation among a minority of patients.

Strength of Evidence - Recommended, Evidence (C) [Chronic]

Recommended, Insufficient Evidence (I) [Subacute]
Level of Confidence - Moderate

2. Recommendation: Aquatic Therapy for Acute and All Other Subacute or Chronic Low Back Pain
Aquatic therapy is not recommended for all other subacute or chronic low back pain patients or for all
acute low back pain, as other therapies are believed to be more efficacious.

Strength of Evidence - Not Recommended, Insufficient Evidence (I)
Level of Confidence - Moderate

Rationale for Recommendations

All quality studies address chronic LBP and none address efficacy for acute or subacute LBP. One moderate-quality trial
found mostly comparable results with a land-based therapy program(768) while another reported modest efficacy
compared with wait-listed controls.(769) One trial compared exercise plus spa therapy with physical therapy exercise
plus passive modalities and found few differences between the groups combined treatment.(770) Two moderate-
quality trials compared mineral water with tap water and suggested benefits; however, they may be culturally
biased.(771, 772) Aerobic exercise is felt to be beneficial for the rehabilitation of acute, subacute, and chronic LBP.
However, a few select patients are unable to tolerate those land-based therapies. Aquatic therapy is moderate cost, not
invasive, and has little potential for adverse effects.

Evidence for Use of Aquatic Therapy
There are 7 moderate-quality RCTs incorporated into this analysis.(599, 602, 768-772) There is 1 low-quality RCT in
Appendix 1.(760)

We searched PubMed, EBSCO, Cochrane Review, and Google scholar without the limits on publication dates. We used the
following search terms “(Aquatic therapy) AND (subacute OR chronic low back pain)” & “(Aquatic therapy OR Swimming
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AND (subacute OR chronic low back pain)” to find 7,435 articles. We included 10 articles (9 RCTs, 1 review).We also used
the following search terms: balneotherapy, fangotherapy, water massage, subacute back pain, chronic back pain, low back
pain, and postoperative to find 728 articles. Of the 728 articles, we reviewed 7 articles and included 5 articles.

Lumbar Extension Machines

Lumbar extension machines are intended to address LBP through the development of muscle strength in specific
muscle groups through specific exercises.(773-775)

Recommendation: Lumbar Extension Machines for Acute, Subacute, or Chronic Low Back Pain or Any Radicular Pain
Syndrome

Lumbar extension machines to strengthen the lumbar spine are not recommended for acute, subacute, or
chronic low back pain or for any radicular pain syndrome.

Strength of Evidence - Not Recommended, Insufficient Evidence (I)
Level of Confidence - Low

Rationale for Recommendation

There is one moderate quality study of lumbar extension machines, but it has significant methodological issues and
does not clearly demonstrate their utility in the treatment of LBP;(708) there are a few studies of low quality.(776, 777)
The one moderate-quality RCT is also of relatively lower quality and has major flaws. There is no moderate- or high-
quality evidence that strengthening on these machines is more effective than other strengthening exercises or other
low-tech, low-cost exercise interventions.

Evidence for the Use of the Lumbar Extension Machines
There is 1 moderate-quality RCT incorporated into this analysis.(708) There are 5 low-quality RCTs in Appendix 1.(755,
778-781)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following terms: lumbar extension machines, low back pain to find 211 articles. Of the 211 articles we reviewed 8 articles
(6 original RCT’s and 2 reviews).

Yoga, Tai Chi, and Pilates

Yoga and Tai Chi have been used for treatment of chronic LBP.(584, 782-784) Yoga for purposes of treating LBP has not
been standardized, but tends to involve postures, stretches, breath control, and relaxation. Traditional yoga is different
and involves rules for personal conduct, postures, breath control, sense withdrawal, concentration, meditation, and self-
realization, (785, 786) and different versions are practiced (e.g., Ashtanga, Ilyengar, Hatha). This review focuses on the
exercise aspects of yoga and tai chi and does not endorse or support spiritual elements or specific religious beliefs.

1. Recommendation: Yoga for Chronic Low Back Pain
Yoga is recommended for select, highly motivated patients with chronic low back pain.
Indications - Chronic LBP patients who are motivated to try and adhere to a program of yoga.

Indications for Discontinuation - Non-tolerance and/or non-compliance.

Benefits - Modest reductions in pain.

Harms - May reduce compliance with aerobic and strengthening exercises due to time commitment. One report of
back strain.

Strength of Evidence - Recommended, Evidence (C)
Level of Confidence - Low

2. Recommendation: Yoga for Acute or Subacute Low Back Pain
There is no recommendation for or against the use of yoga for the treatment of acute or subacute low back
pain.

Strength of Evidence - No Recommendation, Insufficient Evidence (I)
Level of Confidence - Low

3. Recommendation: Tai Chi for Chronic Low Back Pain
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Tai Chi is recommended for select highly motivated patients with chronic low back pain.
Indications - Chronic LBP patients who are motivated to try and adhere to a program of Tai Chi.
Indications for Discontinuation - Non-tolerance and/or non-compliance.

Benefits - Modest reductions in pain.

Harms - None reported. May reduce compliance with aerobic and strengthening exercises due to time commitment.
Strength of Evidence - Recommended, Evidence (C)
Level of Confidence - Low

4. Recommendation: Tai Chi for Acute or Subacute Low Back Pain
There is no recommendation for or against the use of Tai Chi for the treatment of acute or subacute low
back pain.

Strength of Evidence - No Recommendation, Insufficient Evidence (I)
Level of Confidence - Low

6. Recommendation: Pilates for Chronic Low Back Pain
There is no recommendation for or against the use of Pilates for treatment of acute, subacute, chronic or
post-operative back pain.

Strength of Evidence - No Recommendation, Insufficient Evidence (I)
Level of Confidence - Low

Rationale for Recommendations

All quality studies of yoga address chronic LBP and none address efficacy for acute or subacute LBP. Different types of
yoga have been assessed. There are some small studies that are likely underpowered.(787-789) The sizable studies
generally show efficacy compared with an educational book, (789, 790) usual care,(791) breathing exercises and
relaxation,(792, 793) and self-directed medical care.(794) However, yoga was not found superior to stretching
classes,(652) raising questions about whether yoga may be inferior to aerobic and strengthening exercise. Due to these
weaknesses the recommendation is downgraded to “C” level evidence.(788, 790) Patient motivation, compliance and
adherence must be high and there is much self-selection in the studies. Yoga is not invasive, has low potential for
adverse effects, and is low cost (self-administered is very low cost). It is recommended for highly select and motivated
patients.

Tai Chi has been assessed in one study and some evidence of efficacy is suggested. As Tai Chi is not invasive, has few
adverse effects and is low cost, it is recommended for highly select and motivated patients.

The few studies on Pilates have poor compliance rates and other methodological challenges(709, 795) that limit
conclusions and result in no recommendation.

Evidence for the Use of Yoga, Tai Chi, and Pilates
There are 2 high-(652, 790) and 9 moderate-quality(709, 786-789, 791, 794-796) RCTs incorporated into this analysis.
There is 1 low-quality RCTs in Appendix 1.(797)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: yoga, hatha yoga, subacute low back pain and chronic low back pain to find 13,685 articles. Of the
13,685 articles we reviewed 17 articles and included 16 articles.

General Treatment Approach

Many patients, but particularly chronic LBP patients tend to receive excessive treatments that are either minimally or
completely ineffective. The pattern of treatments appears to follow the practitioner’s practice, experience and
qualifications. Examples of such excesses include polypharmacy, excessive therapy, ongoing manipulation, recurring
injections, and multiple surgical procedures. Instead, the following are Recommended (I) approaches (see also
Algorithms).
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It is Recommended, Insufficient Evidence (I) that patients receive one or at most two medications and assess the
benefits. A lack of clear functional benefits suggests a need to either discontinue the medication, try a different
medication after discontinuation of the ineffective medication(s) or try a different treatment approach.

Similarly, physical therapy, manipulation and other physical treatment methods are Recommended, Insufficient
Evidence (I) to be tried for at most 5 to 6 appointments. A lack of clear functional improvement indicates the treatment
should be changed markedly or stopped altogether.

Ongoing invasive pain procedures are also Recommended, Insufficient Evidence (I) to not be repeated without
objective evidence of major functional improvements.

Medications

Non-steroidal Anti-inflammatory Drugs (NSAIDs) and Acetaminophen

Nonsteroidal anti-inflammatory drugs (NSAIDs) have been widely used for treatment of painful back conditions, including
acute LBP, subacute LBP, chronic LBP, radicular, and post-operative patients and other back disorders.(798-806)

1. Recommendation: NSAIDs for Treatment of Acute, Subacute, Chronic, Radicular, or Post-operative Low Back Pain
NSAIDs are recommended for treatment of acute, subacute, chronic, radicular, or post-operative low back
pain. Evidence is strong for acute LBP, chronic LBP, and radicular pain syndromes (Evidence (A)) and moderately
strong for subacute and post-operative LBP (Evidence (B)). Acetaminophen is a reasonable alternative, although
evidence indicates it is modestly less efficacious.

Generally, generic ibuprofen, naproxen or other older generation NSAIDs are recommended as first-line
medications. Second-line medications should generally include one of the other generic NSAIDs. While COX-2
selective agents generally have been recommended as either third- or fourth-line medications to use when there is
a risk of gastrointestinal complications, proton pump inhibitors, high-dose misoprostol, and sucralfate are also
gastro-protective. COX-2 selective agents may still be used for those with contraindications to other medications,
especially those with a history of gastrointestinal bleeding or past history of peptic ulcer disease.

Indications - For acute, subacute, chronic, radicular, or post-operative LBP, NSAIDs are recommended for
treatment. Over-the-counter (OTC) agents may suffice and may be tried first.

Frequency/Duration - In most acute LBP patients, scheduled dosage rather than as needed is generally preferable.
As needed prescriptions may be reasonable for mild or moderate LBP. The NSAID should generally be scheduled,
rather than as-needed for treatment of more severe LBP especially if there is consideration for adjunctive
treatment with muscle relaxants, opioids, or other potentially impairing medications. Once the patient moves to a
supportive long-term care plan for chronic back pain, the patient may revert to selective use for “flare ups,” with
some patients also using NSAIDs to maintain work status and function.

Indications for Discontinuation - Resolution of LBP, lack of efficacy, or development of adverse effects that
necessitate discontinuation.

Benefits - Modest reduction in low back pain disorders and earlier recovery.

Harms - Gastrointestinal bleeding, other bleeding, and possible delayed fracture healing. Possible elevated
cardiovascular risks including myocardial infarction, especially for high-dose COX-2 inhibitors. Renal failure may
occur particularly in the elderly or those with otherwise compromised function.

Strength of Evidence - Strongly Recommended, Evidence (A) - acute and chronic LBP, radicular pain
Moderately Recommended, Evidence (B) - subacute, post-operative
Level of Confidence - High

2. Recommendation: NSAIDs for Patients at Risk for GI Adverse Effects
Concomitant prescriptions of cytoprotective medications are recommended for patients treated with non-
selective NSAIDs at substantially increased risk for gastrointestinal bleeding. There are four commonly used
cytoprotective classes of drugs: misoprostol, sucralfate, double-dose histamine Type 2 receptor blockers
(famotidine, ranitidine, cimetidine, etc.), and proton pump inhibitors (esomeprazole, lansoprazole, omeprazole,
pantoprazole, rabeprazole).(807) There also are combination products of NSAIDs/misoprostol.
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Indications - For patients with a high-risk factor profile who also have indications for NSAIDs, cytoprotective
medications should be considered, particularly if longer term treatment with non-selective COX inhibiting NSAIDs
is contemplated. At-risk patients include those with a history of prior gastrointestinal bleeding, the elderly,
diabetics, and cigarette smokers.

Frequency/Duration - Frequency as recommended by manufacturer.

Indications for Discontinuation - Intolerance, development of adverse effects, or discontinuation of NSAID.
Benefits - Reduced risk of gastrointestinal bleeding when used with an NSAID.

Harms - Misoprostol may cause diarrhea. Other medications typically well tolerated, although as with all
medications, allergic intolerances have been reported.

Strength of Evidence - Strongly Recommended, Evidence (A) - Proton pump inhibitors, misoprostol
Moderately Recommended, Evidence (B) - Sucralfate
Recommended, Evidence (C) - H2 blockers

Level of Confidence - High

3. Recommendation: NSAIDs for Patients at Risk for Cardiovascular Adverse Effects
It is recommended that patients with known cardiovascular disease or multiple risk factors for
cardiovascular disease have the risks and benefits of NSAID therapy for pain discussed. Degree of risk is
believed to be associated with degree of COX inhibition. Lower risk of myocardial infarction is believed to be
associated with naproxen and ibuprofen. Diclofenac is believed to have intermediate risk. High dose celecoxib is
believed to have higher risk for myocardial infarction.
Benefit — Counter risk of adverse event.
Harms - None.

Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - High

4. Recommendation: Acetaminophen/Aspirin for Patients at Risk for Cardiovascular Events
Acetaminophen or aspirin is strongly recommended as the first-line therapy for patients with high risk of
cardiovascular events as these appear to be the safest.
Benefits - Addresses LBP without increased risk of cardiovascular event.
Harms - Less effective than NSAID. Aspirin also more prone towards gastrointestinal bleeding and other
hemorrhage.

Strength of Evidence - Strongly Recommended, Evidence (A)
Level of Confidence - High

If needed, NSAIDs that are non-selective are preferred over COX-2 selective drugs. In patients receiving low-dose
aspirin for primary or secondary cardiovascular disease prevention, to minimize the potential for the NSAID to
counteract the beneficial effects of aspirin, the NSAID should be taken at least 30 minutes after or 8 hours before
the daily aspirin.(808)

5. Recommendation: Acetaminophen for Treatment of Low Back Pain
Acetaminophen is recommended for treatment of low back pain with or without radicular symptoms,
particularly for those with contraindications for NSAIDs.

Benefit - Addresses LBP among those unable to tolerate an NSAID.
Harms - Less effective than NSAID.

Strength of Evidence - Recommended, Evidence (C)

Level of Confidence - High

Rationale for Recommendations

There are many quality trials that NSAIDs improve pain and some report higher subjective functional status (see
evidence table). Evidence is strong and nearly consistent among the high-quality studies for treatment of acute
LBP,(809) chronic LBP,(810-812) and radicular pain.(813) Evidence is moderate for subacute and post-operative
pain.(814-816) There is only one high-quality trial with negative results for NSAIDs compared with placebo.(817)
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There are several classes of NSAIDs: 1) salicylates [aspirin, diflunisal, salicyl salicylate (salsalate)], 2) arylalkanoic acids
(diclofenac, etodolac, ketorolac, nabumetone, sulindac, tolmetin), 3) 2-arylpropionic acids (ibuprofen, fenoprofen,
ketoprofen, naproxen), 4) n-arylanthranilic acids (mefenamic acid), 5) oxicams (piroxicam, meloxicam), 6) COX-2
inhibitors (celecoxib, rofecoxib, etoricoxib), and 7) sulphonanilides (nimesulide). Acetaminophen is considered an
analgesic that is not an anti-inflammatory agent. Acetaminophen blocks the activation of COX by another enzyme,
peroxidase. Tissues with high levels of peroxidase (i.e., platelets and immune cells) are “resistant” to acetaminophen,
but tissues with low levels of peroxidase (i.e., nerve and endothelial cells that participate in pain and fever) are
“sensitive” to acetaminophen.(818)

There are two isoenzymes of cyclooxygenase, COX-1 and COX-2. NSAIDs are (non) selective to different degrees. COX-2
selective agents were designed to reduce inflammation while not increasing risks for gastrointestinal bleeding. It
appears that certain COX-2 selective agents may increase the risk of cardiovascular events.

There is a dearth of trials comparing the various NSAIDs, and the doses used are at times submaximal in
some of the comparative arms of the trials, raising major problems with direct comparability to help guide
specific NSAID selection. As piroxicam is the only medication to have a trial showing lack of benefit
compared with placebo,(819) and there is quality evidence that suggests it is inferior for management of
lateral epicondylitis, piroxicam should generally be avoided as either a first-, second-line agent in the
management of musculoskeletal disorders including LBP.(820-822) It appears that despite widespread
usage, diclofenac does not have superiority for LBP, and as it may have increased risks for adverse
cardiovascular events,(823) it generally should not be used as a first or second-line agent. Otherwise,
evidence that one medication is superior to another is lacking.

Cardiovascular risks of NSAIDs are somewhat controversial.(808) Most studies have suggested elevated risks with high-
dose rofecoxib, few have shown elevated risks with ibuprofen or naproxen, and there is some evidence for increasing
risks with greater degrees of COX-2 inhibition.(823-830) The sequence of NSAIDs from lowest COX-2 to highest varies
somewhat between studies but is reportedly: flurbiprofen, ketoprofen, fenoprofen, tolmetin, aspirin, oxaprozin,
naproxen, indomethacin, ibuprofen, ketorolac, piroxicam, nabumetone, etodolac, celecoxib, meloxicam, mefenamic acid,
diclofenac, rofecoxib and nimesulide.(831)

There are few quality studies of acetaminophen as a single agent. However, paracetamol, a close analog, has
been studied more extensively and has some evidence of mild efficacy in most trials,(832) although a recent
review concluded it lacks efficacy.(806) Most studies have used these agents, particularly paracetamol, as
rescue agents in RCTs. The direct evidence of efficacy from the two available studies suggests paracetamol is
not quite as successful at alleviating LBP as diflunisal,(833) mefenamic acid,(814) indomethacin,(814) or
aspirin.(814) It also has relieved pain less successfully than the muscle relaxants orphenadrine(834) and
parazolidin.(835) It is interesting that paracetamol appears more effective in combination with
orphenadrine than as a single agent.(836) There is one trial suggesting it is more efficacious than
physiotherapy and manipulation,(837) and worse than electroacupuncture.(838) Acetaminophen (4,000mg
per day) was modestly superior to ibuprofen in the heat wrap study, but the trial’s utilization of a relatively
low ibuprofen dose of 1,200mg a day precludes a direct comparison.(839) Acetaminophen was worse than
chlorzoxazone(840) and was inferior to diflunisal even when combined with codeine.(841) Thus, while the
evidence suggests efficacy of acetaminophen and paracetamol, it appears these medications are modestly
less efficacious than NSAIDs (although safer).

NSAIDs are not invasive, have low side effect profiles in a healthy working-age patient population, and when generic
medications are used are low cost. The potential for NSAIDs to increase the risk of cardiovascular events needs to be
carefully considered in high-risk patients and will likely require additional quality studies to fully address. There is
substantial, quality evidence that COX-2 selective NSAIDs reduce the risk of adverse GI effects.(825, 842-845)
Additionally, the four commonly used cytoprotective classes of drugs are proton pump inhibitors, misoprostol,
sucralfate, and double-dose histamine-type 2 receptor blockers (see Hip and Groin Disorders Guideline for details).

Evidence for the Use of Non-steroidal Anti-inflammatory Drugs (NSAIDs) and Acetaminophen
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There are 12 high-(809, 811-813, 817, 846-852) and 37 moderate-quality RCTs (one with two reports) (688, 810, 814-
816, 819, 822, 833, 839, 853-877, 878, 879-881) incorporated into this analysis. There are 2 low-quality RCTs(882,
883) and 3 other studies(884-886) in Appendix 1.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following terms: NSAIDs, nonsteroidal anti-inflammatory drugs, aspirin, acetaminophen, diflunisal, salsalate, Ibuprofen,
Dexibuprofen, Dexdetoprofen, Naproxen, Fenoprofen, Ketoprofen, Dexketoprofen, Flurbiprofen, Oxaprozin, Loxoprofen,
Indomethacin, Tolmetin, Sulindac, Etodolac, Ketorolac, Diclofenac and, Nabumetone, Piroxicam, Meloxicam, Tenoxicam,
Droxicam, Lornoxicam, Isoxicam, Celecoxib, Etodolac , Etoricoxib , Firocoxib , Licofelone , Lornoxicam , Lumiracoxib ,
Meclofenamic acid , Mefenamic acid, Nimesulide, Parecoxib, Rofecoxib, Tolfenamic acid, Valdecoxib and low back pain to
find 131,158 articles. Of the 131,158 articles we included 31 articles. We searched PubMed, EBSCO, Cochrane Review, and
Google Scholar without limits on publication dates. We used the following terms: acetaminophen, paracetamol, ibuprofen, and
low back pain to find 122,114 articles. Of the 122,114 articles we reviewed 9 articles and all were included.

Antibiotics
Antibiotics have been used for treatment of LBP with Modic changes and bone edema.(887, 888)

1. Recommendation: Antibiotics for Chronic Low Back Pain with Modic I Changes
Antibiotics are moderately recommended for treatment of chronic low back pain with Modic I changes lacking
objective signs of infection.
Indications - Chronic LBP and all of: 1) at least 6 months duration; 2) prior history of disc herniation; 3) Modic I
changes with vertebral edema; and 4) failure to improve with other approved treatment guideline.

Frequency/Duration - Amoxicillin-clavulanate (500mg/125mg) TID for 100 days.

Indications for Discontinuation - Development of adverse effects.
Benefits - Improvements in LBP.
Harms - Allergic reactions, diarrhea, clostridium difficile.

Strength of Evidence - Moderately Recommended, Evidence (B)
Level of Confidence - Low

2.  Recommendation: Antibiotics for Acute, Subacute, and Other Chronic or Radicular Low Back Pain
There is no recommendation for or against the use of antibiotics for treatment of acute, subacute, and other
chronic or radicular LBP.

Strength of Evidence - No Recommendation, Insuffcient Evidence (I)

Rationale for Recommendations

There is one high-quality trial evaluating efficacy of antibiotics for a narrow indication of chronic LBP with Modic
changes(888) that was performed after favorable results reported in another population that had failed treatment in a
separate clinical trial.(887) Thus, there is one trial suggesting potential efficacy in a narrowly defined population with
Modic I changes-vertebral edema.(888) This treatment is unusual, 100 days of antibiotics is extensive, and this study
requires replication. Nevertheless, the trial is positive and antibotics are less harmful than a number of other more
invasive treatments used for LBP patients. Antibiotics of this duration are not invasive, have relatively low adverse
effects, and are moderately costly for 100 days. Amoxicillin/clavulanate is recommended for this narrow indication.

Evidence for the Use of Antibiotics
There is 1 high-(888) and 1 moderate-quality RCT(889) incorporated into this analysis.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication
dates. We used the following search terms: antibiotics, antibacterial agents, low back pain, radicular
pain syndromes, radiculopathy nerve compression syndromes, sciatica, sciatica neuropathy, spinal
stenosis to find 238 articles in PubMed, 11 articles on EBSCO, 1 article on Cochrane Review, and 12,030
in Google Scholar, for a total of 12,280 articles. Of the 12,030 articles, we reviewed 4 articles, and
included 2 articles (RCTs).
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Anti-Depressants

Anti-depressants have been widely utilized for the treatment of chronic pain, including chronic LBP. This review addresses
uses for LBP (see the Chronic Pain Guideline for a more detailed discussion). These recommendations are segregated into
whether the anti-depressant blockes norepinephrine or not (including dual serotonin-norepinephrine agents), as that
appears to be the critical feature that produces efficacy for treatment of pain.

1. Recommendation: Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs) aka “Dual Action Agents,” and
Tricyclic Antidepressants (TCAs) for Acute, Subacute, and Chronic Low Back Pain
Norepinephrine reuptake inhibitor anti-depressants (e.g., tricyclic anti-depressants - amitriptyline,
imipramine, nortriptyline, desipramine, maprotiline, doxepin) and mixed serotonin norepinephrine
reuptake inhibitors (e.g., duloxetine) are recommended for the treatment of acute, subacute, and chronic low
back pain. This recommendation does not include “SSRIs.”

Indications - Chronic LBP that is not fully resolved with NSAIDs and an exercise program. Some evidence of efficacy
for acute and subacute LBP. There is some evidence of efficacy for LBP with radiation to proximal extremity, but
distal radiation (i.e., sciatica) has not been clearly studied in quality studies. This intervention may be more helpful
where there is insomnia (especially where habituating agents are not recommended), nocturnal sleep disruption,
depression, dysthymia and anxiety.

Frequency/Duration — Generally prescribed at a low dose at night and gradually increased (e.g., amitriptyline 25mg QHS,
increase by 25mg each week) until a sub-maximal or maximal dose is achieved, sufficient effects are achieved, or
adverse effects occur. Most practitioners use lower doses, (e.g., amitriptyline 25 to 75mg a day to avoid adverse effects
and necessity of blood level monitoring), as there is no evidence of increased pain relief at higher doses. Imipramine is
less sedating, thus if there is carryover daytime sedation, it may be a better option. If the patient cannot sleep at night,
amitriptyline is the recommended initial medication to prescribe.

Indications for Discontinuation - Resolution of pain, intolerance, or development of adverse effects.

Benefits - Modest improvements in LBP. May improve sleep quality.

Harms - Daytime somnolence, interference with work, dry mouth, cardiac risks, and other adverse effects.

Strength of Evidence - Strongly Recommended, Evidence (A) (Chronic)

Strength of Evidence - Recommended, Evidence (C) (Acute, Subacute)
Level of Confidence - Moderate

2. Recommendation: Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs) aka “Dual Action Agents,” and Tricyclic
Antidepressants (TCAs) for Post-operative and Radicular Low Back Pain
There is no recommendation for or against use of norepinephrine reuptake inhibitor anti-
depressants (e.g., tricyclic anti-depressants - amitriptyline, imipramine, nortriptyline,
desipramine, maprotiline, doxepin) and mixed serotonin norepinephrine reuptake inhibitors
(e.g., duloxetine) for treatment of post-operative or radicular low back pain absent other
indicators for treatment, as there is no quality evidence supporting their efficacy. They may be a
reasonable option for select cases particularly with sleep disruption with concerns regarding habituating
agents or inability to manage with NSAIDs or other agents. There is some evidence of efficacy for
treatment of patients with proximal limb radiation.(899,906)

Strength of Evidence - No Recommendation, Insufficient Evidence (1)

3. Recommendation: SSRIs for Acute, Subacute, Pos-operative, Radicular and Chronic Low Back Pain
Selective serotonin reuptake inhibitors (e.g., citalopram, escitalopram, fluoxetine, paroxetine, sertraline)
are strongly not recommended for treatment of chronic low back pain. (They may be effective for treatment of
depression, dysthymia and other psychiatric conditions.) They also are not recommended for treatment of acute,
subacute, radicular or post-operative LBP.
Strength of Evidence - Strongly Not Recommended, Evidence (A) (Chronic)
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Strength of Evidence - Not Recommended, Insufficient Evidence (I) (Acute, subacute, radicular, post-
operative LBP)
Level of Confidence - Moderate

Rationale for Recommendations

There are multiple placebo-controlled trials evaluating efficacy of anti-depressants for treatment of LBP,
with nearly all studies evaluating chronic LBP (see evidence table). Some included patients with depression
while some specifically sought to exclude those with depression. Effects appear to differ by class of agent.

Selective Serotonin-Reuptake Inhibitor Anti-depressants (SSRIs): Bupropion and Trazodone

There were four trials of anti-depressants that primarily inhibit serotonin reuptake for the treatment of chronic LBP.
Two high-quality studies evaluated paroxetine 20mg or 30mg in the treatment of chronic LBP and neither found
evidence of efficacy.(890, 891) One study enlisted patients with depression and found no benefit except a tendency
toward increased use of analgesics while on paroxetine. The other study did not include patients with depression. One
moderate-quality trial of trazodone (150mg a day) did not show benefit in any measure of pain or function among
subjects with at least 1 year of LBP.(892) One moderate-quality crossover trial of bupropion (300mg a day for 16
weeks) among subjects with at least 6 months of LBP failed to find improvement in back pain or other measures of
function.(893)

Norepinephrine-Reuptake Inhibitor Anti-depressants (Tricyclic Anti-depressants) and Dual Reuptake
Inhibitors (SNRIs)

Six quality RCTs of tricyclic anti-depressants (TCAs) in the treatment of chronic LBP were found. Two
moderate-quality studies evaluated imipramine. One compared 150mg nightly for 8 weeks with placebo for
LBP of at least 6-weeks duration and found that those taking imipramine had significantly fewer limitations
with work or activities.(894) A second study evaluated 75mg for 1 month and found non-significant
improvements in pain scores.(895) A moderate-quality randomized crossover study evaluated the efficacy of
varying doses of amitriptyline for 6 weeks for treatment of LBP (at least 1 year duration) and found subjective
improvements, no change in activity level, and declines in analgesic usage of approximately 50% while on
treatment.(896) One high-quality study of nortriptyline evaluated 100mg a day among primary care subjects
with chronic LBP and found significant improvements in pain scores and borderline disability scores.(897) One
high-quality study of maprotiline found it superior to either placebo or paroxetine for LBP.(890) Doxepin (over
200mg nightly) was evaluated in a moderate-quality study and found to improve pain scores.(898) There is
limited evidence that TCAs result in modest reductions in pain ratings in the treatment of radicular pain
compared with placebo. There is no quality evidence of an association between serum levels and pain relief,
suggesting that doses less than those used for depression may be sufficient.(894, 897) Two trials with 3 reports
have reported efficacy of duloxetine for treatment of chronic pain.(899-901)

One study specifically sought to treat those with sciatica and found no significant benefits from morphine, nortriptyline,
or a combination compared with a control for radicular pain.(902) However, other studies have included some with
radiating pain into an extremity. Thus, evidence for use of antidepressants for treatment of radicular pain is unclear.

Norepinephrine reuptake inhibitor anti-depressants are not invasive, have low to moderate dose-dependent
adverse effects at low doses, and are not costly in their generic formulations. The degree to which depression
or dysthymia is present may suggest earlier use of these medications. Discussions with mental health
professionals may be helpful, particularly when mental health conditions are more severe. Norepinephrine
reuptake inhibiting anti-depressants are recommended for treatment of chronic LBP.

Evidence for the Use of Anti-depressants
There are 4 high-(890, 891, 897, 902) and 14 moderate-quality(892-896, 898-901, 903-907) RCTs or crossover trials
incorporated into this analysis. There is 1 1ow-quality RCT with two reports in Appendix 1.(908, 909)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following terms: anti-depressants, antidepressants, Citalopram, Escitalopram, Paroxetine, Fluoxetine, Fluvoxamine,
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Sertraline, Desvenlafaxine, Duloxetine, Milnacipran, Tramadol, Sibutramine, Etoperidone, Lubazodone, Nefazodone,
Trazodone, Jegguzine, Atomoxetine, Reboxetine, Viloxazine, Bupropion, Dexmethylphenidate, Methylphenidate,
Amphetamine, Dextroamphetamine, Dextromethamphetamine, Lisdexamfetamine, Amitriptyline, Butriptyline,
Clomipramine, Desipramine, Dosulepin, Doxepin, Imipramine, Iprindole, Lofepramine, Melitracen, Nortriptyline, Opipramol,
Protriptyline, Trimipramine, Amoxapine, Maprotiline, Mianserin, Mirtazapine, Isocarboxazid, Moclobemide, Phenelzine,
Pirlindole, Selegiline, Tranylcypromine, and low back pain to find 368,696 articles. Of the 368,696 articles we reviewed 8
articles and all were included. For Serotonin Reuptake Inhibitors- We searched PubMed, EBSCO, Cochrane Review, and
Google Scholar without limits on publication dates. We used the following search terms: serotonin reuptake inhibitors,
paroxetine, bupropion, trazodone, duloxetine, chronic low back pain to find 62,545 articles. Of the 62,545 articles, we
reviewed eight articles and included seven articles. For Norepinephrine reuptake inhibitors- We searched PubMed, EBSCO,
Cochrane Review, and Google Scholar without limits on publication dates. We used the following search terms:
norepinephrine reuptake inhibitor antidepressants, tricyclic antidepressant, amitriptyline, imipramine, nortriptyline,
maprotiline, doxepin, SNRI, chronic low back pain, radicular pain, and sciatica to find 24,991 articles. Of the 24,991
articles, we reviewed 21 articles, and included 21 articles (15 RCTs and 6 reviews).

Anti-Convulsant Agents

Anti-convulsant agents have been utilized off-label for some chronic pain syndromes since the 1960s, prominently
including neuropathic pain, chronic radicular syndromes and diabetic neuropathy.(910-915) Reported uses have
expanded to include treatment of nociceptive pain, fibromyalgia, and non-specific pain syndromes. Gabapentin, a GABA
analog, is an anti-convulsant originally approved by the U.S. Food and Drug Administration (FDA) for treating seizures,
particularly in conjunction with other anti-convulsants. The FDA later approved its use as a treatment of neuropathic
pain. The mechanism of action is unknown. It is believed to act directly on the central nervous system, although not at
the GABA receptor. Pregabalin is also an anti-convulsant and is used to treat neuropathic pain (see Chronic Pain
Guideline for more details).

1. Recommendation: Anti-convulsants for Peri-operative Pain Management
Gabapentin or pregabalin are strongly recommended for peri-operative management of pain to reduce the
need for opioids, particularly in patients with adverse effects from opioids.

Indications - Peri-operative pain management.

Frequency/Dose - Varying doses used. Highest quality studies suggest gabapentin 300mg,(916) 600mg,(917)
800mg,(918) and 1200mg(919) 1 to 2 hours pre-operatively. Two studies suggested re-dosing 12 hours post-op of
either gabapentin or pregabalin.(920, 921)

Indications for Discontinuation - Resolution or intolerance. Careful monitoring of employed patients is indicated
due in part to elevated risks for CNS-sedating adverse effects.

Benefits -Reduced opioid use, which may potentially speed recovery and produce better outcomes.

Harms - Drowsiness, dizziness and other CNS sedating effects are the most common adverse effects. Increased
fatalities associated with opioids (2392).

Strength of Evidence - Strongly Recommended, Evidence (A)
Level of Confidence - High

2.  Recommendation: Anti-convulsants for Peri-operative Pain Management
There is no recommendation for or against the use of other anti-convulsant agents for peri-operative
management of pain to reduce need for opioids, particularly in patients with adverse effects from opioids.

Strength of Evidence - No Recommendation, Insuffcient Evidence (I)

3. Recommendation: Topiramate for Chronic Low Back Pain
Topiramate is recommended for chronic non-neuropathic pain or low back pain among patients with
depression or anxiety.

Indications for Initiation - Chronic LBP patients with depression or anxiety. Failure of multiple other modalities
including trials of different NSAIDs, aerobic exercise, specific stretching exercise, strengthening exercise, anti-
depressants, and distractants.
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Frequency/Dose — This medication is initiated by gradually increasing the dose - beginning at 50mg and increasing
by 50mg/day each week.(922) The most appropriate steady dose is unclear, but appears to be 300mg. Patients
should be carefully monitored for the development of adverse events.

Indications for Discontinuation - Resolution, development of adverse effects, lack of improvement, or failure to
adhere to a functional restoration program. Careful monitoring of employed patients is indicated due in part to
elevated risks for central nervous system- (CNS) sedating adverse effects.

Benefits - Modest reductions in pain and may improve psychological profile. Potential to spare need for more
impairing medications.
Harms - Sedative effects are the highest risks especially in safety-sensitive or cognitively demanding positions.
Strength of Evidence - Recommended, Evidence (C)
Level of Confidence - Moderate

4. Recommendation: Anti-convulsants for Acute, Subacute, or Chronic Low Back Pain

Other anti-convulsants, including gabapentin, are not recommended for acute, subacute, or chronic low
back pain (924, 2403-2405).

Strength of Evidence - Not Recommended, Evidence (C)

5. Recommendation: Anti-convulsants for Radicular Pain Syndromes
Anti-convulsants, including gabapentin and pregabalin, are not recommended for chronic radicular pain
syndromes (923-925, 2406) While there is evidence of efficacy for peripheral neuropathies (see Chronic Pain
Guideline), the highest quality study of pregabalin for radicular pain was negative (2406).

Strength of Evidence - Not Recommended, Evidence (C)

6. Recommendation: Gabapentin for Severe Neurogenic Claudication
Gabapentin is recommended for treatment of severe neurogenic claudication with limited walking
distance.

Indications - Severe neurogenic claudication from spinal stenosis or chronic radicular pain syndromes.

Indications for Discontinuation - Resolution or intolerance. Careful monitoring of employed patients indicated due
in part to elevated risks for CNS-sedating adverse effects. If gabapentin dose is reduced, discontinued, or
substituted with an alternative medication, this is recommended to be done gradually over a minimum of 1 week (a
longer period may be needed at the discretion of the prescriber).
Benefits - Improved walking distance
Harms - Drowsiness, dizziness and other CNS sedating effects are the most common adverse effects. Increased
fatalities associated with opioids (2392).

Strength of Evidence - Recommended, Evidence (C)

Level of Confidence - Moderate

Rationale for Recommendations

There are a few quality studies evaluating other anti-epileptic medications for LBP and related disorders.(922, 926,
927, 2403) This class of medications has long been thought to be effective in treating neuropathic pain. However, that
may not be correct,(922) as there appears no clear pattern to indicate that a single conclusion of efficacy for this class of
medications for a group of disorders is accurate. Instead, treatments appear to require specification or
individualization. There is quality evidence that topiramate is effective for treating chronic LBP,(922) thus an anti-
epileptic has been shown to be effective for nociceptive pain instead of neuropathic pain.

The most commonly used medication in this class may be carbamazepine. However, as it has been available in a generic
formulation, it has not been studied in large-, moderate-, or high-quality studies for purposes of treating chronic pain.
There is however some evidence from both an experimental design,(926) as well as from inference from a chemically
related compound, oxcarbazepine,(911) that it is useful for treatment of neuropathic pain. Thus, it presumably has
some efficacy for treatment of chronic radicular pain syndromes.
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Gabapentin and the closely related compound pregabalin have been evaluated in quality studies for treatment of
multiple pain syndromes. However, results are not uniformly positive for all conditions (see Chronic Pain Guideline for
other conditions). A meta-analysis failed to find statistical benefit of gabapentinioids for treatment of LBP and reported
several adverse effects (924, 2403-2405) One study analyzed neurogenic claudication and found significant
improvements in distances walked.(928) Studies do not clearly indicate whether the overall risk/benefit analysis favors
use of gabapentin for treatment of LBP (other than perhaps pre-operatively) given that its use can be associated with
moderately significant side effects, such as nausea (19%), dizziness (24%) and mentation problems.(924, 928, 929)
Results for other spine conditions conflict.

Gabapentin has been shown to reduce post-operative pain and the need for opioids in patients undergoing back surgery
(2407). Almost all of these studies except one,(918) showed efficacy, with one showing significant, dose-dependent
reductions across a range of 4 different doses.(917) Thus, quality evidence documents that gabapentin reduces the
need for post-operative opioids. It has not been shown effective for LBP. One study on chronic radicular pain is of short-
term duration(925) and another 1 month study of pregabalin found little efficacy for treatment of chronic radicular
symptoms.(923) Gabapentin has beneficial effects (distance walked) for patients with severe spinal stenosis.(928)
Gabapentin and pregabalin are not invasive, have moderately significant side effects, and are moderately costly. Side
effects are largely CNS-related and are of concern in employed populations. Gabapentin and pregabalin are not
controlled substances, but do have psychoactive properties and therefore do carry slight risks of abuse.

Anti-epileptic agents may be reasonable fourth- or fifth-line treatments (e.g., after trials of different NSAIDs, aerobic
exercise, other exercise) to attempt to treat chronic radicular symptoms. Physicians prescribing such agents in patients
employed in safety-sensitive positions should be aware that such medications may raise concerns about fitness for duty
due to the possibility of a seizure disorder. These drugs are not invasive, have some adverse effects, and may be
moderately costly. There is no evidence for efficacy in chronic radicular pain syndromes, but these medications have
been used for treatment, although not as first- or second-line treatments, as NSAIDs, muscle relaxants, aerobic exercise,
other exercise, and manipulation are all likely more efficacious.

Evidence for the Use of Anti-convulsant Agents

We searched PubMed, EBSCO, Google Scholar, and Cochrane Review with limits on publication dates from 2011-2012 and
then an updated search was conducted using PubMed for publications between 1/1/2013 and 11/15/2017. We used the
following search terms: radicular pain syndrome, sciatica, carbamazepine, anti-convulsant agents, and neuropathic pain,
randomized clinical trial or randomized controlled trial or random, systematic review or reviews, population study or
epidemiological study or prospective cohort to find 2,022 articles. Of the 5,420 articles, we reviewed 20 articles and
included 20 articles (16 randomized controlled trials and 4 systematic reviews.

Bisphosphonates

Bisphosphonates reduce osteoclastic activity, resulting in net gain of bone mass. While more popularly used for treating
and preventing osteoporosis, bisphosphonates have been used to treat CRPS.(933) (See Chronic Pain Guideline). They
have been postulated to have analgesic properties.(934)

Recommendation: Bisphosphonates for Chronic Low Back Pain
Bisphosphonates are not recommended for patients with chronic low back pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (I)
Level of Confidence - Moderate

Rationale for Recommendation

There are no quality studies evaluating the use of bisphosphonates for chronic LBP.
Bisphosphonates are either not invasive in oral formulations or are minimally invasive in
parenteral administrations. They are moderate to high cost and have adverse effects that include
gastritis, reflux esophagitis (can be severe and erosive causing stricture and achalasia),
subtrochanteric hip fracture, and osteonecrosis of the jaw (uncommon). Based on the literature,
their use is recommended for consideration as an option for CRPS in patients who have remained
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symptomatic despite other interventions (see Chronic Pain Guideline). However, since there is no
evidence for LBP, they are not recommended.

Evidence for the Use of Bisphosphonates
There are no quality studies incorporated into this analysis.

We searched PubMed, EBSCO, Google Scholar, and Cochrane Review with no limits on publication dates. The search terms
used included Bisphosphonates, chronic low back pain, Clinical trial, randomized controlled trial, random. Of those, we
included none of the RCTs and reviews.

Calcitonin

Calcitonin, the lesser known of the thyroid’s two main hormones, is secreted by parafollicular cells, and is involved in
increasing calcium uptake from the GI tract while also decreasing bone resorption. It is also thought to have anti-
nociceptive effects that have not been well elucidated.(935)

Recommendation: Calcitonin for Chronic Low Back Pain
Calcitonin is not recommended for the treatment of chronic low back pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (I)
Level of Confidence - Moderate

Rationale for Recommendation

There is no evidence of efficacy. Calcitonin is minimally invasive, has relatively few adverse effects, and is
moderately costly (see Chronic Pain Guideline). Adverse effects are relatively rare and include nausea,
vomiting, decreased appetite, abdominal pain, injection site reactions, nasal symptoms, rhinitis, sinusitis,
anaphylaxis, bronchospasm, hypersensitivity reactions, osteogenic sarcoma, and hypocalcemic tetany.

Evidence for the Use of Calcitonin
There are no quality studies incorporated into this analysis.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: Calcitonin, chronic, low, back, and pain to find 32,668 articles. Of the 32,668 articles, we reviewed
zero articles and included zero articles.

Colchicine

Colchicine inhibits microtubule formation. Its primary use is to treat acute gout attacks. Because of its anti-
inflammatory properties, it has been used to treat LBP. Thiocolchicoside is a muscle relaxant derived from colchicoside.

1. Recommendation: Oral and LV. Colchicine for Acute, Subacute, or Chronic Low Back Pain
Oral and L.V. colchicine are not recommended for treatment of acute, subacute, or chronic low back pain.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - Moderate

2. Recommendation: Thiocolchicoside for Acute, Subacute, or Chronic Low Back Pain
There is no recommendation for or against the use of thiocolchicoside for the treatment of acute, subacute,
or chronic low back pain.

Strength of Evidence - No Recommendation, Insuffcient Evidence (I)

Rationale for Recommendations

The results from studies of colchicine are conflicting and there is no clear evidence of lasting benefit.(936-938) Newer
results with thiocolchicoside are more impressive, (939, 940) but need to be replicated by a different group. Intravenous
or intramuscular colchicine is invasive, moderately expensive, has potentially serious adverse effects, and has not been
shown to be superior to placebo. Oral colchicine is not invasive, has adverse effects, is not costly, but has not been
shown to be superior to placebo.
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Evidence for Use of Colchicine
There are 5 moderate-quality RCTs incorporated into this analysis.(936-940)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: Oral colchicine, colchicine, Thiocolchicoside, I.V. placebo, Oral TCC, tizanidine, subacute, low, back,
pain, and chronic to find 20,676 articles. Of the 20,676 articles, we reviewed and included 5 articles.

Ketamine

Ketamine is a strong NMDA receptor antagonist that is also a general anesthetic and has been used orally and
intravenously to treat CRPS(941-943) and other neuropathic pain conditions (see Chronic Pain Guideline). Ketamine
affects a number of receptors and inhibits serotonin and dopamine reuptake and has also been used as an adjunct to
psychotherapy in alcohol and heroin addiction.(944)

Recommendation: Ketamine for Chronic Low Back Pain
Ketamine infusion is not recommended for treatment of chronic low back pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (I)
Level of Confidence - High

Rationale for Recommendation

High-quality experimental studies show intravenous ketamine can lead to pain reductions in patients with chronic
neuropathic pain; however, the pain reduction paralleled the length of the infusion with follow-up periods of 160
minutes or less. Adverse effects were considerable.(945, 946) Lower, oral doses have been associated with
lightheadedness, dizziness, tiredness, headache, bad dreams, and sensory changes. Ketamine has high abuse potential
and when used as a general anesthetic leads to direct myocardial and respiratory depression. Ketamine is invasive, has
adverse effects (e.g., respiratory depression and hallucinations), and is moderate to high in cost. Other treatments have
evidence of efficacy. Ketamine is not recommended for diagnostic or therapeutic use until clinical studies demonstrate
efficacy.

Evidence for the Use of Ketamine
There are 2 high-(945, 946) and 3 moderate-quality(947-949) RCTs/ crossover trials incorporated into this analysis.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates. We used the
following terms: ketamine infusion, ketalar infusion, intravenous ketamine, intravenous ketalar, chronic low back pain and
low back pain. This search found 1,100 articles, we reviewed 557 and included 4 article.

Ketanserin

Ketanserin is a selective S2 serotonergic antagonist that has been used to treat patients with CRPS (see Chronic Pain
Guideline).

Recommendation: Ketanserin for Chronic Low Back Pain

Ketanserin is not recommended for treatment of chronic low back pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (I)
Level of Confidence - Moderate

Rationale for Recommendation
There are no quality studies evaluating ketanserin for treatment of chronic LBP (see Chronic Pain Guideline).

Evidence for the Use of Ketanserin
There are no quality studies incorporated into this analysis.

We search PubMed, EBSCO, Cochrane Review, Google scholar with no limits on publication dates. The search terms used
were following chronic low back pain and ketanserin to find 1075 articles. Of 1075 articles, we reviewed none and included
none.
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Lidocaine Patches

Topical lidocaine patches have been increasingly used to treat numerous pain conditions ranging from LBP
to carpal tunnel syndrome (CTS) to postherpetic neuralgia.(950, 951)

1. Recommendation: Lidocaine Patches for Chronic Low Back Pain
Lidocaine patches are not recommended for treatment of chronic low back pain.

Strength of Evidence — Not Recommended, Evidence (C)
Level of Confidence - Moderate

2. Recommendation: Lidocaine Patches for Acute, Subacute, Radicular, or Post-operative Low Back Pain
There is no recommendation for or against the use of lidocaine patches for treatment of acute,
subacute, radicular, or post-operative low back pain.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Rationale for Recommendations

There is one placebo-controlled quality trial for treatment of chronic LBP that failed to show superiority of
the lidocaine patch.(952) For other potential indications, there are no quality studies. Lidocaine patches are
not invasive and have a low adverse effect profile, although some patients may experience local reactions
such as skin irritation, redness, pain, or sores. Lidocaine patches have moderate to high cost over time.
Without quality evidence, there is no recommendation for indications. They are not recommended for
treatment of chronic LBP.

Evidence for the Use of Lidocaine Patches
There is 1 high-(950) and 1 moderate-quality(952) RCT or crossover trial incorporated into this analysis.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: lidocaine patch, chronic low back pain, and postoperative to find 1,564 articles. Of the 1,564
articles, we reviewed 8 articles and included 8 (2 RCT).

NMDA Receptor Antagonists (MK-801, Amantadine, Dextromethorphan,
Memantine)

Numerous new compounds that specifically target mechanisms mediating neuropathic pain such as the N-methyl-D-
aspartate (NMDA) receptor complex are currently used in clinical trials. These compounds include dextromethorphan,
amantadine, and memantine.(953) Methadone is a mu agonist that also has affinity for the NMDA receptor. NMDA
inhibitors purportedly help to prevent acute pain from progressing to chronic pain. These agents theoretically act by
blocking receptors of neurotransmitters that are essential to long-term memories. They are thought to potentially help
reduce opioid tolerance and may enhance opioid analgesia. Dextromethorphan is the most studied of these agents,(954)
having been used to treat malignant, (955, 956) neuropathic,(957, 958) and chronic pain,(959, 960) and as an adjunct
for peri-operative pain relief.(961) The utility of these agents has been limited by their significant adverse-effect profile,
which includes lightheadedness, dizziness, tiredness, headache, nervous floating sensation, bad dreams, and sensory
changes. Dextromethorphan, amantadine, and memantine are better tolerated with lower CNS adverse effects than
ketamine possibly due to a lower affinity for the NMDA receptor which plays a role in both normal physiological
functions as well as pathological pain processing.

Recommendation: NMDA Receptor/Antagonists for Chronic Low Back Pain
NMDA receptor/antagonists, including dextromethorphan, are not recommended for treatment of chronic low
back pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (I)
Level of Confidence - Moderate
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Rationale for Recommendations
There are no quality studies evaluating NMDA receptor/antagonists other than dextromethorphan (see Chronic Pain
Guideline for these studies).

Evidence for the Use of NMDA Receptor/Antagonists
There are no quality studies incorporated into this analysis.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: NMDA receptor, chronic, low, back, pain, Ketamine, Dextromethorphan, NMDA receptor
antagonist, MK-801, Amantadine, and Memantine to find 36,805 articles. Of the 36,805 articles, we reviewed zero articles
and included 0 articles

Opioids — Oral, Transdermal, and Parenteral (Includes Tramadol)

Opioids are addressed in a separate guideline. The treatment recommendations are summarized below (see Opioids
Guideline for all supporting evidence).

Acute Pain (Up to 4 Weeks)

1. Recommendation: Routine Use of Opioids for Treatment of Non-Severe Acute Pain
Routine opioid use is strongly not recommended for treatment of non-severe acute pain (e.g., low back
pain, sprains, or minor injury without signs of tissue damage).

Harms - May inadequately treat acute, severe pain.

Benefits - Faster recovery, less debility, reduced accidents risks, risks of dependency or addiction.
Strength of Evidence - Strongly Not Recommended, Evidence (A)
Level of Confidence - High

2.  Recommendation: Opioids for Treatment of Acute, Severe Pain

Opioids are recommended for treatment of acute, severe pain (e.g., crush injuries, large burns, severe
fractures, injury with significant tissue damage) uncontrolled by other agents and/or with functional
deficits caused by pain. They also may be indicated at the initial visit for a brief course for anticipated pain
accompanying severe injuries (i.e., failure of other treatment is not mandatory). A Schedule IV5 opioid may
be indicated if there is true allergy to NSAIDs and acetaminophen, other contraindication to an alternative
medication, or insufficient pain relief with an alternative. Recommend to taper off opioid use in 1 to 2
weeks.

Indications - Patients should meet all of the following:

1) Severe injury with a clear rationale for use (objective functional limitations due to pain resulting from the
medical problem, e.g., extensive trauma such as forearm crush injury, large burns, severe radiculopathy).¢

2) Other more efficacious treatments should have been instituted,” and either: a) failed; and/or 2b) have
reasonable expectations of the immediate need for an opioid to obtain sleep the evening after the injury.

3) Where available, prescription databases (usually referred to as Prescription Drug Monitoring Program
(PDMP)) should be checked and not show evidence for conflicting opioid prescriptions from other providers or
evidence of misreporting.8

SUSA classifies controlled substances that includes a classification system, ranging from Class 1 to Class V corresponding to lower risks of
abuse and dependence. Class I includes substances with a high potential for abuse and without a recognized medical use (e.g., heroin,
marijuana, LSD). Class II includes most opiates, amphetamines and cocaine. Class III includes buprenorphine, dihydrocodeiene,
hydrocodone/codeiene when compounded with an NSAID, Marinol. Class IV includes tramadol (in some states), carisoprodol,
benzodiazepines, and long-activing barbiturates. Class V includes small amounts of codeine (e.g, 30mg, 60mg).

Other indications beyond the scope of this guideline include acute myocardial infarction or agitation interfering with acute trauma
management.

"Treatments to have tried generally include NSAIDs and acetaminophen. For LBP patients, additional considerations include muscle
relaxants, progressive aerobic exercise, and directional exercise.

SExceptions such as acute, severe trauma should be documented.
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4) Non-opioid prescriptions (e.g.,, NSAIDs, acetaminophen) absent contraindication(s) should nearly always be the
primary treatment and accompany an opioid prescription.

5) Low-dose opioids may be needed in the elderly who have greater susceptibility to the adverse risks of opioids.
Those of lower body weight may also require lower opioid doses.

6) Dispensing quantities should be only what is needed to treat the pain. Short-acting opioids are recommended
for treatment of acute pain. Long-acting opioids are not recommended.

7) Due to greater than 10-fold elevated risks of adverse effects and death, considerable caution is warranted
among those using other sedating medications and substances including: i) benzodiazepines, ii) anti-
histamines (Hi-blockers), and/or iii) illicit substances.(244, 962-964) Patients should not receive opioids if
they use illicit substances unless there is objective evidence of significant trauma or moderate to severe
injuries. Considerable caution is also warranted among those who are unemployed as the reported risks of
death are also greater than 10-fold.(244, 963) Due to elevated risk of death and adverse effects, caution is also
warranted when considering prescribing an opioid for patients with any of the following characteristics:
depression, anxiety, personality disorder, untreated sleep disorders, substance abuse history, current alcohol
use or current tobacco use, attention deficit hyperactivity disorder (ADHD), post-traumatic stress disorder
(PTSD), suicidal risk, impulse control problems, thought disorders, psychotropic medication use, chronic
obstructive pulmonary disease (COPD), asthma, or recurrent pneumonia.(963, 965-986) Considerable caution
is also warranted among those with other comorbidities such as chronic hepatitis and/or cirrhosis,(987) as
well as coronary artery disease, dysrhythmias, cerebrovascular disease, orthostatic hypotension, asthma,
recurrent pneumonia, thermoregulatory problems, advanced age (especially with mentation issues, fall risk,
debility), osteopenia, osteoporosis, water retention, renal failure, severe obesity, testosterone deficiency,
erectile dysfunction, abdominal pain, gastroparesis, constipation, prostatic hypertrophy, oligomenorrhea,
pregnancy, human immunodeficiency virus (HIV), ineffective birth control, herpes, allodynia, dementia,
cognitive dysfunction and impairment, gait problems, tremor, concentration problems, insomnia, coordination
problems, and slow reaction time. There are considerable drug-drug interactions that have been reported (see
Appendices 2-3 of Opioids Guideline).

Frequency/Duration - Generally, opioids should be prescribed at night or while not working.(988) Lowest effective,
short-acting opioid doses are preferable as they tend to have the better safety profiles, less risk of escalation,(989)
less risk of lost time from work,(990) and faster return to work.(991) Short-acting opioids are recommended for
treatment of acute pain and long-acting opioids are not recommended. Recommend opioid use as required by pain,
rather than in regularly scheduled dosing.

If parenteral administration is required, ketorolac has demonstrated superior efficacy compared with opioids for
acute severe pain, (862, 873) although ketorolac’s risk profile may limit use for some patients. Parenteral opioid
administration outside of obvious acute trauma or surgical emergency conditions is almost never required, and
requests for such treatment are clinically viewed as red flags for potential substance abuse.

Indications for Discontinuation - Resolution of pain, sufficient improvement in pain, intolerance or adverse effects,
non-compliance, surreptitious medication use, consumption of medications or substances advised to not take
concomitantly (e.g., sedating medications, alcohol, benzodiazepines), or use beyond 2 weeks.

Harms - Adverse effects are many (see Opioids Guideline).

Benefits - Improved short-term pain control.

Strength of Evidence - Recommended, Evidence (C)
Level of Confidence - High

3. Recommendation: Screening Patients Prior to Initiation of Opioids
Initial screening of patients is recommended with more detailed screening for: i) requiring continuation of
opioids beyond 2 weeks for those with an acute severe injury, and ii) at consideration of initiation for severe
pain but no objective evidence. Screening should include history(ies) of depression, anxiety, personality disorder,
other psychiatric disorder, substance abuse, sedating medication use (e.g., anti-histamine/anti-H1 blocker(963)),
benzodiazepine use, opioid dependence, alcohol abuse, current tobacco use, other substance use history, COPD,
PTSD, other psychotropic medications, (severe) obesity, cognitive impairment, balance problems/fall risk,
osteoporosis, and renal failure (see Appendix 1 of Opioids Guideline). Those who screen positive, especially to
multiple criteria, are recommended to: i) undergo greater scrutiny for appropriateness of opioids (may include
psychological evaluation), ii) consideration of consultation and examination(s) for complicating conditions and/or
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appropriateness of opioids, and iii) if opioids are prescribed, more frequent assessments for compliance,
achievement of functional gains, (244, 992, 993) adverse effects, and symptoms and signs of aberrancy.

Harms - Negligible. If a consultation is needed, there are additional costs that are incurred.

Benefits - Improved identification of more appropriate candidates for opioids. Identification of patients at increased
risk of adverse effects. In cases where a patient has an elevated, but potentially acceptable risk, the provider may be
alerted to improve surveillance for complications and aberrant behaviors.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence - High

4. Recommendation: Opioid Dose Limits in Acute Pain
Dispense only that which is required. The maximum daily oral dose recommended for opioid-naive, acute
pain patients based on risk of overdose/death is 50mg morphine equivalent dose (MED) (994).° In rare cases
with documented functional improvement (see Appendix 1 of Opioids Guideline), higher doses may be considered,
however, risks are substantially higher and greater monitoring is also recommended (see Subacute/Chronic Opioid
recommendations below). Lower doses should be used for patients at higher risk of dependency, addiction and other
adverse effects. Monitoring is also recommended and consultation may be considered for those patients on higher
doses.
Harms - Theoretical potential to undertreat pain in some patients with increased pain sensitivity.
Benefits - Reduced risk for adverse physical and cognitive effects, dependency, addiction and opioid-related
overdoses and deaths.

Strength of Evidence - Recommended, Evidence (C)
Level of Confidence - Moderate

Post-Operative Pain (Up to 4 Weeks) (After 4 weeks, see Subacute Pain)

Oral opioids are commonly prescribed after sinus surgery,(995) major noncardiac surgical procedures,(996)
mastectomy and immediate breast reconstruction (IBR),(997, 998) coronary artery bypass graft surgery,(999) major
abdominal surgery (abdominal laparoscopic, abdominal hysterectomy, bowel resection or radical hysterectomy),(1000-
1003) orthopedic surgery,(1004) and molar extraction.(1005)

1. Recommendation: Limited Use of Opioids for Post-operative Pain
Limited use of opioids is recommended for post-operative pain management as adjunctive therapy to more
effective treatments.

Indications - For post-operative pain management, a brief prescription of short-acting opioids as adjunct to more
efficacious treatments (especially Cox-2 NSAIDs such as celecoxib, non-selective NSAIDs after risk of bleeding is no
longer a concern).'® A brief course of opioids is often needed for minor surgical procedures. However, minor wound
laceration repairs often require no opioids. Evidence suggests perioperative pregabalin for 14 days and/or
continuous femoral nerve catheter analgesia instead of solely using oral opioids results in superior knee
arthroplasty functional outcomes with less venous thromboses.(1006) Additional considerations include:

1) Non-opioid prescriptions (e.g., NSAIDs, acetaminophen) should nearly always be the primary treatment and
accompany an opioid prescription. Computerized programs may also assist in optimal management.(1007)

2) The lowest effective dose of a short-acting opioid should be used,(989) as well as weaker opioids if
possible.(990, 991)

3) Short-acting opioids are recommended for treatment of acute pain.

4) Dispensing should be only what is needed to treat the pain.1!

5) Long-acting opioids are not recommended.

6) Low-dose opioids may be needed in the elderly who have greater susceptibility to the adverse risks of opioids.
Those of lower body weight may also require lower opioid doses.

9Statistical significance present for acute and chronic pain at and above 50mg per day of oral morphine equivalent dose.

10More efficaciouos treatments also include therapeutic exercises, e.g., progressive ambulation especially for moderate to extensive
procedures (e.g., arthroplasty, fusion).

11Generally, this should be sufficient to cover two weeks of treatment. Prescriptions of 90-day supplies in the post-operative setting are not
recommended.
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7) Where available, prescription databases (usually referred to as Prescription Drug Monitoring Program
(PDMP)) should be checked for other opioid prescriptions. Due to greater than 10-fold elevated risks of
adverse effects and death, considerable caution is warranted among those using other sedating medications
and substances including: i) benzodiazepines, ii) anti-histamines (Hi-blockers), and/or iii) illicit
substances.(244, 962-964) Patients should not receive opioids if they use illicit substances unless there is
objective evidence of significant trauma or moderate to severe injuries. Considerable caution is also warranted
among those who are unemployed as the reported risks of death are also greater than 10-fold.(244, 963)

Due to elevated risk of death and adverse effects, caution is also warranted when considering prescribing an
opioid for patients with any of the following characteristics: depression, anxiety, personality disorder, ADHD,
PTSD, suicidal risk, impulse control problems, thought disorders, psychotropic medication use, substance
abuse history, current alcohol use or current tobacco use, untreated sleep disorders, COPD, asthma, or
recurrent pneumonia.(963, 965-986) Considerable caution is also warranted among those with other
comorbidities such as chronic hepatitis and/or cirrhosis,(987) as well as coronary artery disease,
dysrhythmias, cerebrovascular disease, orthostatic hypotension, thermoregulatory problems, advanced age
(especially with mentation issues, fall risk, debility), osteopenia, osteoporosis, water retention, renal failure,
severe obesity, testosterone deficiency, erectile dysfunction, abdominal pain, gastroparesis, constipation,
prostatic hypertrophy, oligomenorrhea, pregnancy, HIV, ineffective birth control, herpes, allodynia, dementia,
cognitive dysfunction and impairment, gait problems, tremor, concentration problems, insomnia, coordination
problems, and slow reaction time. There are considerable drug-drug interactions that have been reported (see
Appendices 2-3 of Opioids Guideline).

Inpatient management may moderate these recommendations provided there is careful monitoring, although these
same management issues then apply post-discharge.

8) For patients taking opioids chronically prior to surgery, consultations with anesthesiology and/or pain
management are generally needed as post-operative dosing may be very high and management is often quite
challenging.

9) Ongoing prescriptions of opioids after the immediate post-operative period should generally be for patients
who have undergone a major surgery or have other condition(s) necessitating opioids. Most patients should be
making progress towards functional restoration, pain reduction and weaning off the opioids. Patients who have
not progressed should be carefully evaluated for physical complications or psychiatric comorbidity, adherence
to active treatments, and pending development of addiction or dependency.

Frequency/Duration - For moderate and major surgeries, opioids are generally needed on a scheduled basis in the
immediate post-operative period. Other post-operative situations may be sufficiently managed with an as needed
opioid prescription schedule. Provision of opioids sufficient to participate in therapeutic exercise (e.g., progressive
ambulation) and allow sleep may be needed. However, high dose use at night is not recommended due to respiratory
depression and disruption of sleep architecture. Weaning should begin as soon as function is recovering and pain is
subsiding. Subsequent weaning to as needed opioid use is recommended.

Indications for Discontinuation - Physician should discontinue the use of opioids based on sufficient recovery, expected
resolution of pain, lack of efficacy, intolerance or adverse effects, non-compliance, surreptitious medication use, self-
escalation of dose, or use beyond 3 to 5 days for minor procedures, and 2 to 3 weeks for moderate or less extensive
procedures. Use for up to 3 months may occasionally be necessary during recovery from more extensive surgical
procedures (e.g., spine fusion surgery). However, with rare exceptions, only nocturnal use is recommended in months 2
to 3 plus institution of management as discussed in the subacute/chronic guidelines below. For those requiring opioid
use beyond 1 month, the subacute/chronic opioid use recommendations below apply.
Harms - Adverse effects are many (see Opioids Guideline).
Benefits - Improved short-term, post-operative pain control. Some studies suggest this may modestly improve
functional outcomes in the post-operative population.

Strength of Evidence - Recommended, Evidence (C)

Level of Confidence - High

2. Recommendation: Screening Patients Prior to Continuation of Opioids

Screening of patients is recommended for patients requiring continuation of opioids beyond the second post-
operative week. Screening should include history(ies) of: depression, anxiety, personality disorder, pain disorder,
other psychiatric disorder, substance abuse history, sedating medication use (e.g., anti-histamine/anti-H1 blocker),
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benzodiazepine use, opioid dependence, alcohol abuse, current tobacco use, and other substance use history, COPD,
PTSD, other psychotropic medications, (severe) obesity, cognitive impairment, balance problems/fall risk, osteoporosis,
and renal failure (see Appendix 1 of Opioids Guideline). Those who screen positive, especially to multiple criteria, are
recommended to: i) undergo greater scrutiny for appropriateness of opioids (e.g., may include psychological and/or
pain evaluation), ii) compliance with active therapies (e.g., ambulation and other exercise after arthroplasty), ii)
consider consultation examination(s) for complicating conditions and/or appropriateness of opioids, and iv) if ongoing
opioids are prescribed, ensure more frequent assessments for treatment compliance, achievement of functional

gains, (244, 992, 993) and symptoms and signs of aberrancy.

Harms - Negligible. If a consultation is needed, there are additional costs that are incurred.
Benefits - Identification of patients at increased risk of adverse effects. Improved identification of more appropriate and
safe candidates for opioids compared with attempting post-operative pain control with non-opioids. This should reduce
adverse effects. In cases where someone has elevated, but potentially acceptable risk, this may alert the provider to
improve surveillance for complications and aberrant behaviors.

Strength of Evidence — Recommended, Insufficient Evidence (1)

Level of Confidence - High

3. Recommendation: Opioid Dose Limits in Post-operative Pain

The maximum daily oral dose recommended for opioid-naive, acute pain patients based on risk of
overdose/death is 50mg morphine equivalent dose (MED) (994).12 Post-operative patients particularly require
individualization due to factors such as the severity of the operative procedure, response to treatment(s) and variability
in response. Higher doses beyond 50mg MED may be particularly needed for major surgeries in the first 2 post-
operative weeks to achieve sufficient pain relief, however, greater caution and monitoring are warranted and
reductions below 50mg MED at the earliest opportunity should be sought. Lower doses should be used for patients at
higher risk of dependency, addiction and other adverse effects. In rare cases with documented functional improvement,
ongoing use of higher doses may be considered, however, risks are substantially higher and greater monitoring is also
recommended (see Subacute/Chronic Opioid recommendations below).

Harms - Theoretical potential to undertreat pain, which could modestly delay functional recovery.
Benefits - Reduced risk for adverse effects, dependency, addiction and opioid-related deaths.

Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - Low

Subacute (1-3 Months) and Chronic Pain (>3 Months)

1. Recommendation: Routine Use of Opioids for Subacute and Chronic Non-malignant Pain
Opioid use is moderately not recommended for treatment of subacute and chronic non-malignant pain.
Opioid prescription should be patient specific and limited to cases in which other treatments are
insufficient and criteria for opioid use are met (see below).

Harms - May inadequately treat severe subacute or chronic pain.
Benefits - Less debility, fewer adverse effects, reduced accident risks, lower risks of dependency, addiction,
overdoses, and deaths.

Strength of Evidence — Moderately Not Recommended, Evidence (B)

Level of Confidence - High

2.  Recommendation: Opioids for Treatment of Subacute or Chronic Severe Pain
The use of an opioid trial is recommended if other evidence-based approaches for functional restorative
pain therapy have been used with inadequate improvement in function.(1008, 1009) Opioids are then
recommended for treatment of function impaired by subacute or chronic severe pain (e.g., inability to work
due to any of the following: chronic severe radiculopathy, chronic severe peripheral neuropathies, complex
regional pain syndrome (CRPS), and severe arthroses)(992) (See Appendix 1 of Opioids Guideline).

Indications - Patients should meet all of the following criteria:
1) Reduced function is attributable to the pain. Pain or pain scales alone are insufficient reasons.(238, 239, 241-
244,992,1010-1016)

12Statistical significance present for acute and chronic pain at and above 50mg per day of morphine equivalent dose.
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2)

3)

4)

6)
7)

8)
9)

A severe disorder warranting potential opioid treatment is present [e.g., CRPS, severe radiculopathy, advanced
degenerative joint disease (D]JD)].(1011)

Other more efficacious treatments have been documented to have failed.(1011) Other approaches that should
have been first utilized include physical restorative approaches, behavioral interventions, self-applied
modalities, non-opioid medications (including NSAIDs, acetaminophen, topical agents, norepinephrine
adrenergic reuptake blocking antidepressants or dual reuptake inhibitors; also antiepileptic medications
particularly for neuropathic pain) and functional restoration. For LBP patients, this also includes!3 fear
avoidant belief training and ongoing progressive aerobic exercise, and strengthening exercises. For CRPS
patients, this includes progressive strengthening exercise. For D]D, this includes NSAIDs, weight loss, aerobic
and strengthening exercises.

An ongoing active exercise program is prescribed and complied with.

Non-opioid prescriptions (e.g., NSAIDs, acetaminophen) absent a contraindication should nearly always be the
primary pain medication and accompany an opioid prescription. Other medications to consider include topical
agents, norepinephrine adrenergic reuptake blocking antidepressants or dual reuptake inhibitors; also
antiepileptic medications particularly for neuropathic pain).

The lowest effective dose should be used.(989) Weaker opioids should be used whenever possible.(990, 991)
Meperidine is not recommended for chronic pain due to bioaccumulation and adverse effects.

Low-dose opioids may be needed in the elderly who have greater susceptibility to the adverse risks of opioids.
Those of lower body weight may also require lower opioid doses.

Dispensing should be only what is needed to treat the pain.14

Extended-release/long-acting opioids are recommended to be used on a scheduled basis, rather than as
needed.(1011) As needed opioids should generally be avoided for treatment of chronic pain, although limited
use for an acute painful event (e.g, fracture, sprain) is reasonable. Sublingual fentanyl is not recommended for
treatment of subacute or chronic pain. Caution is warranted with fentanyl patches due to unpredictable
absorption.

10) Where available, prescription databases (usually referred to as Prescription Drug Monitoring Program

(PDMP)) should be checked for conflicting opioid prescriptions from other providers or evidence of
misreporting.

11) Due to greater than 10-fold elevated risks of adverse effects and death, considerable caution is warranted

among those using other sedating medications and substances including: i) benzodiazepines, ii) anti-
histamines (Hi-blockers), and/or iii) illicit substances.(244, 962-964) Patients should not receive opioids if
they use illicit substances unless there is objective evidence of significant trauma or moderate to severe
injuries. Considerable caution is also warranted among those who are unemployed as the reported risks of
death are also greater than 10-fold.(244, 963)

Due to elevated risk of death and adverse effects, caution is also warranted when considering prescribing an
opioid for patients with any of the following characteristics: depression, anxiety, personality disorder,
untreated sleep disorders, substance abuse history, current alcohol use or current tobacco use, ADHD, PTSD,
suicidal risk, impulse control problems, thought disorders, psychotropic medication use, COPD, asthma,
recurrent pneumonia.(963, 965-986) Considerable caution is also warranted among those with other
comorbidities such as chronic hepatitis and/or cirrhosis,(987) as well as coronary artery disease,
dysrhythmias, cerebrovascular disease, orthostatic hypotension, asthma, recurrent pneumonia,
thermoregulatory problems, advanced age (especially with mentation issues, fall risk, debility), osteopenia,
osteoporosis, water retention, renal failure, severe obesity, testosterone deficiency, erectile dysfunction,
abdominal pain, gastroparesis, constipation, prostatic hypertrophy, oligomenorrhea, pregnancy, HIV,
ineffective birth control, herpes, allodynia, dementia, cognitive dysfunction and impairment, gait problems,
tremor, concentration problems, insomnia, coordination problems, and slow reaction time. There are
considerable drug-drug interactions that have been reported (see Appendices 2-3 of the Opioids Guideline).

Frequency/Duration - Opioids use is generally initiated as a “trial” to ascertain whether the selected opioid
produces functional improvement (see Appendix 1 of Opioids Guideline). Opioid use is generally prescribed on a

3A previous trial of a muscle relaxant is generally recommended. However, if an opioid trial is contemplated, cessation of all depressant
medications including muscle relaxants is advisable.

14Generally, this should be sufficient to cover one week of treatment at a time during the trial phase. If a trial is successful at improving
function, prescriptions for up to 90-day supplies are recommended.
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regular basis,(1017) at night or when not at work.(988) Only one opioid is recommended to be prescribed in a trial.
More than one opioid should rarely be used. Lower opioid doses are preferable as they tend to have the better
safety profiles, less risk of dose escalation,(989) less work loss,(990) and faster return to work.(991) Patients
should have ongoing visits to monitor efficacy, adverse effects, compliance and surreptitious medication use. Opioid
prescriptions should be shorter rather than longer duration.(1018)

Indications for Discontinuation - Opioids should be discontinued based on lack of functional benefit(1009) (see
Appendix 1), resolution of pain, improvement to the point of not requiring opioids, intolerance or adverse effects,
non-compliance, surreptitious medication use, medication misuse (including self-escalation and sharing
medication), aberrant drug screening results, diversion, consumption of medications or substances advised to not
take concomitantly (e.g., sedating medications, alcohol, benzodiazepines).

Harms - Adverse effects are many (see Opioids Guideline). May initiate path to opioid dependency.
Benefits - Improved short-term pain ratings. Theoretical potential to improve short-term function impaired by a
painful condition.

Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - Low

3. Recommendation: Screening Patients Prior to Initiation of Opioids
Screening of patients is recommended prior to consideration of initiating a trial of opioids for treatment of
subacute or chronic pain. Screening should include history(ies) of depression, anxiety, personality disorder and
personality profile, (991, 1019, 1020) other psychiatric disorder, substance abuse history, sedating medication use
(e.g., anti-histamine/anti-H1 blocker),(983) benzodiazepine use, opioid dependence, alcohol abuse, current tobacco
use, and other substance use history, COPD, PTSD, other psychotropic medications, (severe) obesity, cognitive
impairment, balance problems/fall risk, osteoporosis, and renal failure (see Appendix 1 of Opioids Guideline).
Those who screen positive, especially to multiple criteria, are recommended to: i) undergo greater scrutiny for
appropriateness of opioids (may include psychological and/or psychiatric evaluation(s) to help assure opioids are
not being used instead of appropriate mental health care); ii) consideration of consultation and examination(s) for
complicating conditions and/or appropriateness of opioids; and iii) if opioids are prescribed, more frequent
assessments for compliance, achievement of functional gains and symptoms and signs of aberrant use.

Harms - Negligible. If a consultation is needed, there are additional costs that are incurred.
Benefits - Identification of patients at increased risk of adverse effects. Improved identification of more appropriate
and safe candidates for treatment with opioids. This should reduce adverse effects. In cases where someone has
elevated, but potentially acceptable risk, this may alert the provider to improve surveillance for complications and
aberrant behaviors.

Strength of Evidence — Recommended, Insufficient Evidence (I)

Level of Confidence - High

4. Recommendation: Opioid Dose Limits in Subacute and Chronic Pain

The maximum daily oral dose recommended for subacute or chronic pain patients based on risk of
overdose/death is 50 mg Morphine Equivalent Dose (MED).(969, 994) In rare cases with documented functional
improvements occurring with use above 50 mg MED, subsequent doses up to 100 mg may be considered, however,
risks of death are much greater and more intensive monitoring is then also recommended. Lower doses should be
considered in high risk patients. Caution appears warranted in all patients as there is evidence the risk of dose
escalation is present even among patients enrolled in a “hold the line (Stable Dose) prescribing strategy” treatment
arm.(1021)

For those whose daily consumption is more than 50 mg MED, greater monitoring is recommended to include: 1) at least
monthly to not more than quarterly appointments with greater frequencies during trial, dose adjustments and with
greater co-morbid risk factors and conditions; 2) at least semiannual attempts to wean below 50mg MED if not off the
opioid; 3) at least semiannual documentation of persistence of functional benefit; 4) at least quarterly urine drug
screening (see Recommendation: Urine Drug Screening); and 5) at least semiannual review of medications, particularly
to assure no sedating medication use (e.g., benzodiazepine, sedating anti-histamines).

Harms - None in a short-term trial. For chronic pain patients, theoretical potential to undertreat pain and thus impair
function. However, there is no quality literature currently available to support that position.
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Benefits - Reduced risk for adverse effects, dependency, addiction, and opioid-related deaths.
Strength of Evidence - Recommended, Evidence (C)
Level of Confidence - High

5. Recommendation: Use of an Opioid Treatment Agreement (Opioid Contract, Doctor/Patient Agreement, Informed
Consent)

The use of an opioid treatment agreement (opioid contract, doctor/patient agreement, or informed consent) is
recommended to document patient understanding, acknowledgement of potential adverse effects, and
agreement with the expectations of opioid use (see Appendix 1 of Opioids Guideline).(1008, 1022-1033) If
consent obtained, it is recommended appropriate family members be involved in this agreement.

Harms - Negligible.

Benefits - Educates the patient and significant others that these medications are high risk, with numerous adverse effects.
It allows for a more informed choice. It provides a framework for initiation of a trial, monitoring, treatment goals,
compliance requirement, treatment expectations, and conditions for opioid cessation. It should reduce risk of adverse
events and opioid-related deaths, although that remains unproven to date.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence - Moderate

6. Recommendation: Urine Drug Screening

Baseline and random urine drug screening, qualitative and quantitative, is recommended for patients
prescribed opioids for the treatment of subacute or chronic pain to evaluate presence or absence of the drug,
its metabolites, and other substance(s) use. In certain situations, other screenings (e.g., hair particularly for
information regarding remote use(1034-1039) or blood (for acute toxicity) may be appropriate.

Indications - All patients on opioids for subacute or chronic pain.

Frequency - Screening is recommended at baseline, randomly at least twice and up to 4 times a year and at termination.
More intensive screening is recommended for those consuming more than 50mg MED (see above). Federal guidelines
recommend at least 8 tests a year among those utilizing opioid treatment programs.(1040) Screening should also be
performed “for cause” (e.g., provider suspicion of substance misuse including over-sedating, drug intoxication, motor
vehicle crash, other accidents and injuries, driving while intoxicated, premature prescription renewals, self-directed
dose changes, lost or stolen prescriptions, using more than one provider for prescriptions, non-pain use of medication,
using alcohol for pain treatment or excessive alcohol use, missed appointments, hoarding of medications, and selling
medications). Standard urine drug/toxicology screening processes should be followed (consult a qualified medical
review officer).(1040-1043) If there is an aberrant drug screen result (either positive for unexpected drugs or
unexpected metabolites or unexpectedly negative results), there should be a careful evaluation of whether there is a
plausible explanation (e.g., drug not tested, drug metabolite not tested, laboratory cutpoint and dosing interval would
not capture the drug/metabolite, laboratory error). In the absence of a plausible explanation, those patients with
aberrant test results should have the opioid discontinued or weaned.(1009)

Harms - No adverse clinical effects if properly interpreted.
Benefits - Identifies aberrant medication(s) and substance(s) use. Such uses are high-risk for opioid events including
fatalities (see tables below). It provides objective evidence to cease an opioid trial or ongoing treatment. Identifies
patients who may be diverting medication (those screening negative for prescribed medication).

Strength of Evidence — Recommended, Evidence (C)

Level of Confidence - High

Evidence for the Use of Opioids
See Opioids Guideline.

Skeletal Muscle Relaxants

Skeletal muscle relaxants comprise a diverse set of pharmaceuticals designed to produce “muscle relaxation” through
different mechanisms of action - generally considered to be effects on the central nervous system (CNS) and not
directly on skeletal muscle.(1044, 1045) These medications are widely used to treat painful conditions, most
prominently LBP.(651, 1046-1051)

1. Recommendation: Muscle Relaxants for Mild to Moderate Acute, Subacute, or Chronic Low Back Pain
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Muscle relaxants are not recommended for mild to moderate acute low back pain due to problems with
adverse effects, or for chronic use in subacute or chronic low back pain (other than acute exacerbations).

Strength of Evidence - Not Recommended, Insufficient Evidence (I)
Level of Confidence - Moderate

2. Recommendation: Muscle Relaxants for Moderate to Severe Acute Low Back Pain
Muscle relaxants (not including carisoprodol) are moderately recommended as a second-line treatment in
moderate to severe acute low back pain that has not been adequately controlled by NSAIDs.

Indications - Recommended for select cases of moderate to severe acute LBP. For most cases, these agents are not
recommended as NSAIDs, progressive walking, and other exercises will be sufficient to control the symptoms.
Generally, it is recommended that these agents be prescribed nocturnally initially and not during workdays or
when patients plan to operate motor vehicles. Diazapam should generally be avoided. Caution should be used in
prescribing skeletal muscle relaxants for those with a history of depression, personality disorder, and/or substance
addiction/abuse, including alcohol or tobacco. If a muscle relaxant is felt to be necessary in patients with those
problems, cyclobenzaprine has a chemical structure resembling a tricyclic anti-depressant, and so addiction and
abuse of this drug typically do not occur but may occur with other muscle relaxants.

Frequency/Dose - The initial dose should generally be in the evening, and not prior to starting a work shift,
operating a motor vehicle, machinery or performing safety-sensitive work. Daytime use is acceptable in
circumstances where there are minimal CNS-sedating effects and little concern about sedation compromising
function or safety. There is no evidence of benefit from higher doses (e.g., cyclobenzaprine 10mg over 5mg).(1052)
If significant daytime somnolence results, the medication may need to be discontinued, particularly if it interferes
with performance of the aerobic exercise and other components of the rehabilitation plan. Another option is to
decrease a dose of cyclobenzaprine by 50% to as little as 2.5mg.(1052)

Indications for Discontinuation - Resolution of pain, non-tolerance, significant sedating effects that carry over into
the daytime, or other adverse effects.

Benefits - Modest reduction in acute LBP compared with placebo.

Harms - Sedation, daytime fatigue. Modest potential for abuse. Risk for safety including motor vehicle crash and
other injuries.

Strength of Evidence - Moderately Recommended, Evidence (B)
Level of Confidence - Moderate

3. Recommendation: Carisoprodol for Moderate to Severe Low Back Pain
Carisoprodol is not recommendended for moderate to severe acute low back pain that has not been
adequately controlled by NSAIDs or for acute exacerbations of chronic pain, or acute post-surgical
situations.
Strength of Evidence - Not Recommended, Insufficient Evidence (I)
Level of Confidence - Moderate

4. Recommendation: Muscle Relaxants for Acute Radicular Pain, Acute Exacerbations of Chronic Pain, or Post-surgical
Use
Muscle relaxants are recommended as second- or third-line agents for selective use to treat acute
exacerbations of chronic pain, or acute post-surgical situations. However, other agents may be more
efficacious for relieving radicular pain, e.g., NSAIDs.

Indications - Moderate to severe acute worsening of pain and/or functional loss associated with worsening of LBP,
radicular pain syndromes or post-surgical pain thought to be musculoskeletal in nature. Generally, muscle relaxants
should be prescribed nocturnally initially and not during workdays or when patients plan on operating motor
vehicles.

Frequency/Dose - The initial dose should be in the evening. Daytime use is acceptable in circumstances where there
are minimal CNS-sedating effects. If significant daytime somnolence results, then the medication may need to be
discontinued, particularly if it interferes with the patient’s performance of aerobic exercise or other components of
the rehabilitation plan.
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Indications for Discontinuation - Resolution of pain, non-tolerance, significant sedating effects that carry over into
the daytime, or other adverse effects.

Benefits - Modest reduction in acute low back pain compared with placebo.

Harms - Sedation, daytime fatigue. Modest potential for abuse. Risk for safety including motor vehicle crash and
other injuries.

Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - Low

Recommendation: Muscle Relaxants for Chronic Low Back Pain
Muscle relaxants are not recommended for ongoing use for treatment of chronic low back pain, particularly
without documented functional benefit.

Strength of Evidence - Not Recommended, Insufficient Evidence (I)
Level of Confidence - Low

Rationale for Recommendations

Skeletal muscle relaxants have been evaluated in quality studies although the outcomes comparing these agents to
placebo may be overstated due to the unblinding that would be inherent in taking a drug with substantial CNS-sedating
effects.(1046) Nevertheless, there is quality evidence that skeletal muscle relaxants modestly improve acute LBP,
particularly for the first several days.(834, 1052-1056) The mechanism of action is unclear. However, the adverse-effect
profile is concerning,(1057) and there are many adverse effects from these agents. Most concerning is the significant
potential for CNS sedation which has typically ranged between 25 to 50%. There are some studies indicating that more
than 50% of patients are affected by CNS sedation. Thus, prescriptions for skeletal muscle relaxants for daytime use
should be carefully weighed against the need to drive vehicles, operate machinery, perform at heights, direct others,
perform safety-sensitive work, or otherwise engage in occupations where mistakes in judgment may have serious
consequences. Skeletal muscle relaxants also have a modest but significant potential for abuse(1051, 1058, 1059) and
caution should be used when prescribing them for patients with a history of any substance abuse or dependence.(801,
1060) Some caution should be exerted with all of these agents when a patient has a history of substance abuse or
requests specific medications.

Carisoprodol is more commonly abused because one of its active metabolites is meprobamate. There also is no evidence
it is superior to any other muscle relaxant. Thus, it is not recommended as a first, second or third choice muscle
relaxant. Use of this agent is recommended to be only under highly selective circumstances that would include having
tried the other available muscle relaxants, as well as more effective and usual treatments such as progressive active
exercise and NSAIDs.

There is little evidence of muscle relaxant efficacy for treatment of chronic LBP as the few available studies appear to
have mostly evaluated acute exacerbations of chronic pain.(1054, 1061, 1062) Skeletal muscle relaxants have
demonstrated efficacy in acute LBP, have significant adverse effects, and are low cost, especially if generic medications
are prescribed. Thus, skeletal muscle relaxants are recommended for select management of moderate to severe acute
LBP. They are not recommended for continuous management of subacute or chronic LBP although they may be
recommended for brief management of acute exacerbations in the setting of chronic LBP.(1061-1063)

Diazepam appears inferior to skeletal muscle relaxants,(1064) has a higher incidence rate of adverse effects, and is
addictive. Diazepam is not recommended for use as a skeletal muscle relaxant. Evidence suggests that carisoprodol is
comparable to cyclobenzaprine in efficacy. However, cyclobenzaprine may have advantages of lower abuse potential
and some chemical analogy to tricyclic anti-depressants. Chlorzoxazone has been associated with hepatocellular
toxicity. Chlormezanone has been implicated in Stevens-Johnson syndrome and toxic epidermal necrolysis.

Evidence for the Use of Skeletal Muscle Relaxants

There are 3 high-(1053, 1062, 1065) and 33 moderate-quality(834, 835, 840, 859, 878, 1054-1056, 1061, 1063, 1064,
1066-1087) RCTs or crossover trials incorporated into this analysis. There are 5 low-quality RCTs in Appendix 1.(836,
1088-1091)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: muscle relaxants, low back pain, and chronic low back pain radicular pain syndrome, carisoprodol
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cyclobenzaprine, diazepam, metaxalone methocarbamol, baclofen, chlorzoxazone, dantrolene, orphenadrine, tizanadine,
clinical trial or randomized controlled trail or random, systematic reviews or reviews, population study or epidemiological
study or prospective cohort to find 7,086 articles. Of those we reviewed 54 articles and included 34 articles (32 RCTs and 2
reviews).

Systemic Glucocorticosteroids (AKA “Steroids”)

Glucocorticosteroids are used to treat symptomatic herniated discs both through local injections (e.g., epidural
glucocorticosteroid injections) and oral agents to attempt to reduce localized inflammation and swelling.(13, 1092-
1118)

1. Recommendation: Systemic Glucocorticosteroids for Acute or Subacute Radicular Pain Syndromes
Systemic glucocorticosteroids are recommended for treatment of acute and subacute radicular pain
syndromes. (56% panel agreement. 44% felt oral steroids should be Not Recommended.)

Strength of Evidence - Recommended, Evidence (C)

Level of Confidence - Moderate

Indications - Moderate to severe acute and subacute radicular pain syndromes where the goal is to improve function
with the understanding there are no demonstrable impacts on the necessity for surgery. One study suggested that the
patient should have an ODI >30.(1119) Recommend as part of an overall active care strategy that includes pregressive
increases in activity designed to promote early activity, self-care, and self-efficacy.

Frequency/Dose - One 15-day course of oral prednisone (5 days at 60mg, then 5 days at 40mg, then 5 days at
20mg).(1119)

Indications for Discontinuation - Intolerable adverse effects, e.g., agitation, non-tolerance or other adverse effects.
Benefits - Modestly improved function compared with placebo.(1119)

Harms - Short term worsening of glucose control in diabetics is likely. Anxiety and insomnia are frequent. May
exacerbate hypertension. Longer term and higher dose use has been particularly associated with adverse effects such as
osteonecrosis, glaucoma, mood swings, infection, osteoporosis, and weight gain.

2. Recommendation: Systemic Glucocorticosteroids for Chronic Radicular Pain Syndromes
There is no recommendation for or against systemic glucocorticosteroids for treatment of chronic radicular
pain syndromes.

Strength of Evidence - No Recommendation, Insufficient Evidence (I)

Level of Confidence - Moderate

3. Recommendation: Systemic Glucocorticosteroids for Acute, Subacute, or Chronic Low Back Pain
Systemic glucocorticosteroids are not recommended for treatment of acute, subacute, or chronic low back pain.

Strength of Evidence - Moderately Not Recommended, Evidence (B) - Acute LBP
Not Recommended, Insufficient Evidence (I) - Subacute or chronic LBP
Level of Confidence - High

Rationale for Recommendations

Glucocorticosteroids to treat radicular pain syndromes and LBP have been assessed in quality studies.(1119-1122) The
single blinded trial for treatment of radicular pain that included long-term follow-up suggested long-lasting benefits
compared with placebo suggesting apparent efficacy.(1119) Other trials had followed subjects inadequately or used
less steroid, although still suggesting benfit. However, trials uniformly have shown no benefit for treatment of LBP. One
moderate-quality trial found comparable (in)efficacy for treatment of LBP with intramuscular compared with
intraarticular steroids (2408).

Systemic glucocorticosteroids are either minimally invasive or not invasive depending on the chosen administration route,
have adverse effects, but are low cost. Glucocorticosteroids are not recommended for management of LBP, but are
recommended for acute and subacute radicular pain syndromes where their efficacy has been documented.

Evidence for the Use of Systemic Glucocorticosteroids (aka “Steroids”)
There are 3 high-(1119, 1120, 1123) and 3 moderate-quality(1121, 1122, 1124) RCTs incorporated into this analysis.

Copyright ©2020 Reed Group, Ltd. Page | 92



We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: acute low back pain, subacute low back pain, chronic low back pain, radicular pain syndrome,
sciatica, spinal stenosis, Epidural Glucocorticosteroid Injection, Dexamethasone, Glucocorticosteroid injection,
Methylprednisolone, Triamcinolone, Steroid injection, Corticosteroid injection, betamethasone, Peridural Injection,
Extradural Injection, Epidural Injection, clinical trial, randomized controlled trial, random, systematic review, review,
population study, epidemiological study, and prospective cohort as well as reviewed references to find 44,715 articles (24
articles from reference lists). Of the 44.691 articles, we reviewed 190 articles and included 105 articles (all RCTs).

Thalidomide

Thalidomide is a sedative-hypnotic and multiple myeloma medication. Case reports have found it efficacious in treating
CRPS (1125-1127); thus, thalidomide is under investigation as an agent with possible wider benefit for this condition.
However, severe birth defects (phocomelia) have resulted when the drug has been taken during pregnancy.

Recommendation: Thalidomide for Chronic Low Back Pain
Thalidomide is not recommended for treatment of chronic low back pain.

Strength of Evidence - Not Recommended, Insufficient Evidence (I)
Level of Confidence - High

Rationale for Recommendation

There are no quality studies evaluating thalidomide for treatment of chronic pain syndromes. This medication has
severe adverse effects and should never be used by patients who are pregnant or have the potential to become
pregnant. Peripheral neuropathy (apparently dose dependent)(1128) is another potentially severe adverse effect and
occurs in as many as 80% of patients. Risk of thrombosis has also been reported. Therefore, thalidomide cannot be
recommended for the treatment of LBP.

Evidence for the Use of Thalidomide
There are no quality studies incorporated into this analysis.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following terms: thalidomide, and chronic low back pain to find 13,020 articles. Of the 13,020 articles we reviewed zero
articles.

Tumor Necrosis Factor-Alpha Inhibitors

Tumor necrosis factor alpha is thought to have a role in resorption of herniated intervertebral discs and also in
producing the pain associated with herniated discs. Adalimumab and infliximab are monoclonal antibodies against
tumor necrosis factor alpha. Etanercept is a tumor necrosis factor receptor inhibitor. They have been used for a number
of rheumatological conditions, as well as in uncontrolled trials of sciatica.(1129-1131)

1.  Recommendation: Tumor Necrosis Factor Alpha for Radicular Pain
Tumor necrosis factor-a inhibitors are moderately not recommended for treatment of radicular pain
syndromes.
Strength of Evidence - Moderately Not Recommended, Evidence (B)
Level of Confidence - Moderate

2. Recommendation: Tumor Necrosis Factor Alpha for Acute, Subacute, or Chronic Low Back Pain
Tumor necrosis factor-a inhibitors are not recommended for treatment of acute, subacute, or chronic low
back pain.

Strength of Evidence - Not Recommended, Insufficient Evidence (I)
Level of Confidence - Moderate

Rationale for Recommendations

Most RCT data including over 1 year of follow-up failed to find beneficial effects of infliximab for lumbar radicular pain
syndromes (1132-1134), although one study reported benefits (2409). Thus, there is no consistent quality evidence
that tumor necrosis factor-a inhibitors have beneficial effects on the treatment of radicular pain syndromes. These
agents are invasive and have significant adverse effects, including leucopenia, thrombocytopenia, pancytopenia,
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predisposition to serious infection, and a lupus-like autoantibody syndrome. Since potential adverse effects can be
severe, proof of efficacy is essential before these inhibitors could be recommended. They are costly and also have not
been assessed in acute, subacute, or chronic LBP syndromes.

Evidence for the Use of Tumor Necrosis Factor Alpha Inhibitors

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates and an updated
search was conducted using PubMed for publications between 1/1/2013 and 11/15/2017. We used the following search
terms: tumor necrosis factors, tumor, necrosis, factor-a, inhibitors, radicular, syndromes, sciatica, subacute, low, back, pain,
chronic, and random* to find 22,806 articles. Of the 22,806 articles we considered for inclusion 61. Of the 61 articles
considered for inclusion, 4 are randomized controlled trials and 57 systematic reviews.

Complementary or Alternative Methods or Dietary Supplements, Etc.

Some interventions for LBP are classified as dietary supplements or as complementary or alternative treatments. A few
of these interventions include homeopathic treatments, naturopathic treatments, vitamins, herbal remedies, spiritual
healing, touch for healing, craniosacral therapy, aromatherapy, energy healing, and neural therapy.(1135-1144) Tuina-
focused integrative Chinese medical therapies emphasize anatomy and physiology when used for the treatment of
LBP.(1145) Most of these interventions (certain exceptions discussed below) do not have quality evidence of efficacy
for low back pain. As there are many interventions shown to be efficacious for the treatment of acute, subacute, chronic,
radicular and post-operative LBP, it is strongly recommended that patients be treated with therapies proven to be
efficacious for these conditions, whether or not the intervention is considered complementary, alternative, or a dietary
supplement, etc.

Recommendation: Complementary or Alternative Treatments or Dietary Supplements, etc., for Acute, Subacute, or Chronic
Low Back Pain

Complementary or alternative treatments or dietary supplements, etc. (other than those specifically described
below) are not recommended for treatment of acute, subacute, or chronic low back pain.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - Low

Rationale for Recommendation

Except where described elsewhere, quality studies regarding complementary or alternative interventions or dietary
supplements have not been identified or do not exist. Available trials frequently have significant methodological
weaknesses. These interventions are not proven efficacious for the treatment of acute, subacute, or chronic LBP or for
radicular pain syndromes or other back-related problems. There are other interventions shown to be efficacious.

Evidence for the Use of Complementary or Alternative Treatments or Dietary Supplements
There are 7 moderate-quality RCTs incorporated into this analysis.(1146-1152) There is 1 low-quality RCT in Appendix
1.(1153)

We searched PubMed, EBSCO, Cochrane Review, and Google scholar without limits on publication dates. We used the
following search terms: Complementary alternative medicine, homeopathic treatments, naturopathic treatments, spiritual
healing, touch for healing, craniosacral therapy, aromatherapy, energy healing, and neural therapy, subacute low back
pain, chronic low back pain, low back pain, clinical trial, randomized controlled trial, random, systematic review,
population study, epidemiological study, and prospective cohort to find 4,436 articles. Of the 4,436 articles, we reviewed 13
articles and included 9 articles.

Medical Foods

Theramine, an amino acid formulation (AAF), has been used as a prescription medical food to theoretically reduce pain
and inflammatory processes through dietary management.(1154) Theramine purportedly may increase the production
of serotonin, nitric oxide, histamine, and gamma-aminobutyric acid by providing precursors to these
neurotransmitters.(1154)

Recommendation: Medical Foods for Acute, Subacute, Chronic, Radicular and Post-operative Low Back Pain
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There is no recommendation for or against use of medical foods, including theramine, for treatment of acute,
subacute, chronic, radicular and post-operative low back pain.

Strength of Evidence - No Recommendation, Insufficient Evidence (I)

Rationale for Recommendation

There are no placebo-controlled trials identified. There is one moderate-quality trial comparing theramine
with low dose naproxen.(1154) This may have biases similar to a non-treatment or wait-listed control group.
Theramine is not invasive, has low adverse effects but cost quickly becomes high. In the absence of trials
demonstrating efficacy, there is no recommendation for or against theramine.

Evidence for the Use of Medical Foods
There is 1 moderate-quality RCT incorporated into this analysis.(1154)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates. We used the
following terms: medical food theramine, theramine, subacute low back pain, chronic low back pain and low back pain.
This search found 8 articles and we included 1 article.

Herbal and Other Preparations

Herbal treatments have been utilized to treat LBP, including Camphora molmol, Salix alba, Melaleuca alternifolia,
Angelica sinensis, Aloe vera, Thymus officinalis, Menthe piperita, Arnica montana, Curcuma longa, Tanacetum
parthenium, Harpagophytum procumbens, and Zingiber officinale. Evidence of efficacy varies across these compounds.
(Creams and ointments, including capsicum, are reviewed separately.)

1. Recommendation: Herbal Treatments for Acute, Subacute, or Chronic Low Back Pain
There is no recommendation for or against the use of Harpagoside, Camphora molmol, Melaleuca
alternifolia, Angelica sinensis, Aloe vera, Thymus officinalis, Menthe piperita, Arnica montana, Curcuma
longa, Tanacetum parthenium, or Zingiber officinale,(1155) for treatment of acute, subacute, or chronic
low back pain.

Strength of Evidence - No Recommendation, Insufficient Evidence (I)

2.  Recommendation: Willow Bark for Acute, Subacute, or Chronic Low Back Pain
Willow bark (salix) is not recommended for treatment of acute, subacute, or chronic low back pain.

Strength of Evidence - Not Recommended, Insufficient Evidence (I)
Level of Confidence - Low

Rationale for Recommendations

Treatments are diverse with limited comparability between treatment regimens. Herbal treatments/supplements for
any condition are not well regulated in the U.S. and research regarding therapeutic and biologically available dosage is
limited or non-existent. There is a potential for a placebo effect to be misinterpreted as a sign of efficacy.

There is evidence suggesting that harpagoside is effective in the treatment of LBP.(1156, 1157) There is one trial
comparing harpagoside with a low dose (12.5mg) of Vioxx (see below).(1157) As this was a low dose of Vioxx, it may be
reasonable to infer that harpagoside is somewhat less efficacious than NSAIDs. Safety of this agent also needs to be
addressed in larger trials over longer durations. However, in patients who do not tolerate a NSAID or who have
contraindications, this may be a reasonable medication for treating chronic LBP. Providers should be cautioned that
there are no quality long-term safety data. However, there is little, if any, control over the quality and dosing of these
compounds in contrast with pharmaceuticals and thus, there is no recommendation.

There is evidence that salicin is effective in the treatment of LBP,(1158, 1159) as this is the plant from which salicylates
were derived. There also is evidence that Salix (willow bark) inhibits platelet aggregation, though less strongly than
aspirin or other salicylates.(1160) While willow bark appears mildly effective in short-term trials, when compared to a
low dose of rofecoxib there is no difference, but this also suggests that willow bark is inferior to NSAIDs for the
treatment of LBP. A rationale basis for using this agent is not apparent when, as it is directly related to salicylates, it
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may contain other compounds with potential adverse effects and is more expensive than most generic NSAIDs. If
salicylates are used as treatment, generic aspirin is preferable to Willow bark or salicin.

Harpagoside and salicin are taken orally. Neither have long-term demonstrated efficacy and safety. Adverse effects
appear low. They are not costly. Both appear likely to be substantially inferior to prescription dose NSAIDs.

There is no quality evidence to support the use of most of these agents including Camphora molmol, Melaleuca
alternifolia, Angelica sinensis, Aloe vera, Thymus officinalis, Menthe piperita, Arnica montana, Curcuma longa,
Tanacetum parthenium, and Zingiber officinale,(1155) for LBP or post-operative patients.

Evidence for the Use of Herbal Treatments
There are 2 high-(1156, 1157) and 4 moderate-quality(1158, 1159, 1161, 1162) RCTs incorporated into this analysis.

We searched PubMed, EBSCO, Cochrane Review, and Google scholar without limits on publication dates. We used the
following search terms: herbal preparations, herbal remedies, herbal medicine, herbalism, Harpagoside, Camphora
molmol, Melaleuca Alternifolia, Angelica Sinensis, Aloe Vera, Thymus Officinalis, Menthe Peperita, Arnica Montana,
Curcuma Longa, Tancaetum Parthenium, Zingiber Officinale, Harpagophytum, Willow Bark Extract, chronic low back pain,
low back pain, clinical trial, randomized controlled trial, random, systematic review, population study, epidemiological
study, and prospective cohort to find 5,197 articles. Of the 5,197 articles, we reviewed 10 articles and included 8 articles (6
original articles, 2 reviews).

Capsaicin, “Sports Creams,” and Other Creams; Ointments and Topical Agents

Capsaicin is applied to the skin as a cream or ointment and is thought to reduce pain by stimulating other nerve
endings, thus it is thought to be potentially effective through distraction. Rado-Salil ointment is a proprietary
formulation of 14 agents, the two most common of which are menthol (55.1%) and methylsalicylate (26.5%). There are
many other commercial products that similarly cause either a warm or cool feeling in the skin. All of these agents are
thought to work through a counter-irritant mechanism (i.e., feeling the dermal sensation rather than the LBP). There is
evidence that capsaicin compounds should not be used chronically due to reported adverse effects on neurons.(1163)
Other topical medications include dimethyl sulfoxide (DMSO), and N-Acetylcysteine (NAC) in addition to those
previously reviewed. DMSO, a free radical scavenger, has been used for years. CRPS is one of the few indications for its
use (see Chronic Pain Guideline).

1. Recommendation: Capsaicin for Acute or Subacute Low Back Pain or Temporary Flares of Chronic Low Back Pain
Capsaicin (capsicum) is moderately recommended for treatment of acute or subacute low back pain or
temporary flare-ups of chronic low back pain. Long-term use is not recommended. Capsaicin appears superior
to Spiroflor. Other creams and ointments may be useful, although there is no quality evidence to guide
recommendations.

Indications - For acute, subacute, or temporary flare-ups of chronic LBP. However, other treatments appear to
likely have greater efficacy (e.g., NSAIDs, progressive exercise program, etc.). Yet, capsaicin may be a useful adjunct.
These compounds may also be used in those patients who prefer topical treatments over oral treatments and other
more efficacious treatments, but have only mild LBP.

Indications for Discontinuation - Resolution of LBP, lack of efficacy, or development of adverse effects that
necessitate discontinuation. Recommended not to be used more than 1 month due to concerns about adverse
effects, aggregate costs, and acknowledgement that the patient should be transitioning to an active treatment
program.
Benefits -Modest reductions in pain through distraction.
Harms - Local irritation and theoretical neuronal death with longer term use.(1164)

Strength of Evidence - Moderately Recommended, Evidence (B)

Level of Confidence - Moderate

2. Recommendation: Spiroflor for Acute, Subacute, or Chronic Low Back Pain
Spiroflor is not recommended for treatment of acute, subacute, or chronic low back pain as it appears less
efficacious then capsaicin and there are other treatments that are efficacious.
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Strength of Evidence - Not Recommended, Insufficient Evidence (I)
Level of Confidence - Low

3. Recommendation: Topical NSAIDs or Other Creams and Ointments for Acute, Subacute, or Chronic Low Back Pain
There is no recommendation for or against the use of topical NSAIDs or other creams and ointments for
treatment of acute, subacute, or chronic low back pain.

Strength of Evidence - No Recommendation, Insufficient Evidence (I)
Level of Confidence - Low

4.  Recommendation: DMSO for Chronic Low Back Pain
DMSO is not recommended for treatment of chronic low back pain.

Strength of Evidence —Not Recommended, Insufficient Evidence (I)
Level of Confidence - Low

5. Recommendation: N-Acetylcysteine for Chronic Low Back Pain
N-Acetylcysteine is not recommended for treatment of chronic low back pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (I)
Level of Confidence - Low

6. Recommendation: EMLA Cream for Chronic Low Back Pain
EMLA cream is not recommended for treatment of chronic low back pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (I)
Level of Confidence - Low

7.  Recommendation: Wheatgrass Cream for Chronic Low Back Pain
Wheatgrass cream is not recommended for treatment of chronic low back pain.
Strength of Evidence — Not Recommended, Insufficient Evidence (I)
Level of Confidence - Low

Rationale for Recommendations

Capsicum compounds have evidence of efficacy in quality studies, although they do not appear particularly potent.
There is evidence that capsicum is superior to Spiroflor. There are many other commercially available creams and
ointments, but no quality studies for the purposes of treating LBP. These agents are topical, thus not invasive, and have
low adverse effects. Over an extended period of time they are not inexpensive, but they are not expensive for short-term
use. There are no studies of long-term chronic use, so there is no information about long-term efficacy or dermal or
other toxicity. Capsaicin is moderately recommended for treatment of LBP. It may be reasonable to combine capsicum
with NSAIDs for additional reductions in LBP through different mechanisms, although that has not been tested in a trial.
For other topical agents, see the Chronic Pain Guideline.

Evidence for the Use of Capsaicin, “Sports Creams,” or Other Creams and Ointments
There are 2 high-(1165, 1166) and 3 moderate-quality(1159, 1167, 1168) RCTs incorporated into this analysis.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following terms: topical NSAIDs, creams, ointments, NAC, DMSO, ELMA, cream, wheatgrass cream, capsaicin, capsicum,
subacute, low back pain, and chronic low back pain to find 22,850 articles. Of the 22,850 articles we reviewed 5 articles and
all were included.

Vitamins

Vitamins have been used to treat essentially all disorders. There has been particular interest in anti-oxidants. However,
all anti-oxidants are simultaneously pro-oxidants, (1169, 1170) thus evidence of potential harm from vitamins,
particularly vitamin E, is accumulating.(1171-1173) There is poor evidence that vitamins or minerals have beneficial
therapeutic effects in normal or over-nourished societies.
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Recommendation: Vitamins for Treatment of Acute, Subacute, Chronic, or Post-operative Low Back Pain, or Radicular Pain
In the absence of documented deficiencies or other nutritional deficit states, the use of vitamins is not
recommended for treatment of patients with acute, subacute, chronic, or post-operative low back pain or with
radiculopathy.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)

Level of Confidence - Low

Rationale for Recommendation

There are few trials of vitamins. There is no consistent evidence of efficacy. Various types of vitamins have been
suggested for musculoskeletal conditions such as chronic low back pain because of their anti-inflammatory and
antinociceptive properties. These vitamins, minerals, and supplements include glucosamine, bromelain, variations of B
vitamins, vitamin C, zinc and manganese.(1136) Studies have suggested a correlation between non-specific
musculoskeletal pain and vitamin D deficiency, but no significant correlation has been demonstrated in patients with
low back pain and vitamin D deficiency.(1174, 1175) This has been complicated by the difficulty of diagnosing vitamin
D deficiency.(1176) Randomized controlled trials are needed for better understanding vitamin D repletion in patients
with chronic low back pain.(1177)

Evidence for the Use of Vitamins

There is 1 moderate-quality RCT incorporated into this analysis.(1178) There is 1 low-quality RCT in Appendix
1.(1153) (In addition, there are two RCTs that appear to be high quality published in German that are reviewed in
Appendix 1.(1179, 1180) However, these were not considered for the development of guidance as the ACOEM
methodology requires publications in English.(9))

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: vitamins and low back pain to find 79,341 articles. Of the 79,341 articles, we reviewed 10 articles
and included 10 articles.

Allied Health Professionals, Physical and Occupational Therapy, and Other

Physical Methods (Devices, Therapies, Electrical Therapies, Acupuncture, and

Neuroreflexotherapy)

This section discusses devices, physical methods, and other modalities that have been used to treat LBP. As many of the
physical methods described in this section can be administered by other health professionals including physical and
occupational therapists and chiropractors, referrals and components of physical and occupational therapy are
addressed.

Studies of Referrals to Allied Health Professionals

There are many RCTs that have compared the results of LBP treatments between different health care providers in an
attempt to provide evidence for efficacy of one array of treatments over another. However, there are numerous, major
methodological weaknesses to this approach that limits the value of these studies including: 1) employment of multiple
active, often diverse treatments, 2) lack of a systematic, controlled method to employ the treatments (e.g., not knowing
what interventions were employed in what sequence under what circumstances), 3) inability to determine how any one
patient was (typically) treated, and 4) lack of control for these potentially confounding variables. Perhaps the single
greatest weakness with those studies is that in large part, due to the progress of science, the comparison groups are
often no longer treated in the manner that most of these studies utilized (e.g., using bed rest for the general treatment
arm). Thus, these studies are largely unusable for purposes of specific evidence-based decision making and guideline
development. Throughout this Guideline, these studies are reviewed, but they are nearly always excluded from the
decision-making process due to the aforementioned insurmountable problems. However, guidance on the number of
visits for these interventions with allied health professionals (e.g., physical therapists, occupational therapists,
chiropractors) may be helpful for treatment of LBP, including guiding a conditioning program, as well as other
modalities as indicated elsewhere.
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= Itshould be expected that most patients with more severe acute and subacute LBP conditions receive 8 to 12 visits
with allied health professionals over 6 to 8 weeks, as long as functional improvement and program progression are
documented. Patients with mild symptoms may require either no therapy appointments or few appointments.
Those with moderate problems may require 5 to 6 visits. (The number of recommended visits is the consensus of
the Evidence-based Practice Spine Panel.)

* During an episode of therapy, the use of physical agents and manual procedures should be weaned and treatment
frequency should decrease. This promotes the patient’s active participation in the program and allows transition to
an independent self-management program.

=  Patients with chronic LBP who have not had prior treatment should follow similar guidance as those with acute
LBP. Other chronic LBP patients may need more treatment. Factors influencing the number of visits needed include
the content of prior treatment, patient response to prior treatment, their retention of information, and the exercises
they were taught.

Physical and Occupational Therapy

The term “physical therapy” is used here in the generic sense to include physical medicine and therapeutic and
rehabilitative evaluations and procedures. Physical therapists are major health care providers who render many of
these services through multiple, specific interventions (e.g., exercise, ultrasound, manipulation, iontophoresis,
etc.).(692, 699, 1181-1193) The majority, if not all, of these interventions are also employed by other health care
practitioners. Most occupational therapists are trained to recognize both psychological and physical issues that may
influence the treatment of back pain. Each of these specific interventions is discussed in individual topical sections
within these Guidelines. However, there are a few RCTs of “physical therapy.” The studies in this section include
numerous interventions and lack structuring of treatments within the arms of these trials. Thus, there are no strong
conclusions that may be drawn from this body of evidence with respect to the value of individual modalities and
comparisons between generic treatment programs are weak. These studies of “physical therapy” are reviewed here for
completeness. More recent physical therapy literature has explored treatment based on identifying subgroups. The
three most commonly seen classification systems are McKenzie, Delitto, et al., and O’Sullivan. There is also research
exploring the impact of fear-avoidance beliefs on low back pain, with treatment approaches based on the presence or
absence of fear avoidant beliefs.

Recommendation: Physical Therapy, Occupational Therapy, or Other Professionals for Mild to Moderate Acute, Subacute, or
Chronic Low Back Pain
A course of 4 to 6 appointments is typically recommended to initiate a directed therapeutic exercise program
for mild to moderate acute, subacute, or chronic low back pain. In self-motivated patients or in rapidly
resolving cases, one or two visits may suffice.
Indications - Mild to moderate LBP that is felt to be mostly manageable by self-care.
Frequency - Four to six visits to initiate and then reinforce an exercise program is typically helpful. In self-motivated
patients and rapidly resolving cases, one or two visits may suffice. More appointments may be indicated for cases where
there is incomplete resolution, lack of a plateau and/or ongoing functional improvements after reaching six visits (see
Exercises).
Benefits - Increased probability of engaging in an exercise program. Potential reinforcement with provider
recommendations.
Harms - Medicalization, prolongation and increased risk of chronicity.

Strength of Evidence - Recommended, Insufficient Evidence (I)

Level of Confidence - Low

(See Exercises regarding recommendations and education for moderate to severe LBP which may require more
prolonged services.)

Evidence for the Use of Physical and Occupational Therapy

There are 4 high-(1194-1197), 49 moderate-quality RCTs (one with 3 reports),(611, 623, 650, 669, 672, 675, 691, 696,
701,703, 716,721,725,1182,1198-1233) and 4 secondary analyses(1234-1237) incorporated into this analysis. These
studies are heterogeneous with numerous simultaneous interventions, thus sound conclusions cannot be drawn from
them (see individual treatment modalities to ascertain the available evidence on specific treatment interventions).
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There are 2 low-quality RCTs (one targeting unrelated conditions)(1238, 1239) and 4 other studies(753, 1240-1242) in
Appendix 1.

We searched PubMed, EBSCO, Google Scholar, and Cochrane Review with no limits on publication dates. The following

search terms were used “(Physical OR occupational) AND therapy AND (subacute low back pain OR chronic low back pain)

”

to find 5498 articles. Of those 5498 articles, we reviewed 68 articles, included 68 articles (68 RCTs, and zero

reviews).DeViceS
Many devices have been used to treat LBP, including shoe insoles and lifts, taping, lumbar supports and braces,
magnets, bedding/mattresses, and hyperbaric oxygen.

Shoe Insoles and Shoe Lifts

1

Recommendation: Shoe Insoles and Lifts for Treatment of Acute Low Back Pain

Shoe insoles and lifts are not recommended for treatment of acute low back pain as there other treatments
that have been shown to be beneficial. Patients with a significant leg length discrepancy found in the context of
treatment for acute LBP may be reasonable candidates for a shoe insole.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - Moderate

Recommendation: Shoe Insoles and Lifts for Treatment of Subacute or Chronic Low Back Pain, Radicular Pain, or Other
Back-related Conditions

Shoe insoles and lifts are not recommended for treatment of subacute or chronic low back pain or radicular
pain syndromes or other back-related conditions other than in circumstances of leg length discrepancy
over 2cm. In the absence of significant leg length discrepancy, shoe insoles and lifts are not recommended as there
are other treatments shown to have demonstrable benefits and minor leg length discrepancies appear unlikely to
result in meaningful adverse health effects.

Strength of Evidence - Not Recommended, Insuffcient Evidence (I)
Level of Confidence - Moderate

Recommendation: Shoe Insoles and Lifts for Significant Leg Length Discrepancy
Shoe lifts are recommended for treatment of chronic or recurrent low back pain among individuals with
significant leg length discrepancy of more than 2cm.

Indications - Leg length discrepancies that are confirmed on repeated measurements as over 2cm.
Frequency/Duration - Daily use of shoe lifts.

Indications for Discontinuation - Patient exhibits lift intolerance. There are substantial numbers of subjects (35%)
who do not tolerate shoe insoles as the shoes become too tight.(1243)

Benefits - Theoretical reduction in LBP.

Harms - Discomfort associated with accommodation, especially short-term.

Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - Low

Recommendation: Shoe Insoles and Lifts for Prevention of Low Back Pain
Shoe insoles and lifts are not recommended for prevention of low back pain.

Strength of Evidence - Not Recommended, Evidence (C)
Level of Confidence - Moderate

Recommendation: Shoe Insoles for Patients with Prolonged Walking Requirements
There is no recommendation for or against the use of shoe insoles for patients with chronic low back pain
who have prolonged walking requirements.

Strength of Evidence - No Recommendation, Insufficient Evidence (I)
Level of Confidence - Low

Copyright ©2020 Reed Group, Ltd. Page | 100



Rationale for Recommendations

Some individuals have lower extremities that are substantially different in length, referred to as “leg length
discrepancies” which are generally defined as over 2 to 3cm. These discrepancies are theoretically linked to increased
risk of LBP. However, robust prospective cohort studies to substantiate this purported risk factor have not been
reported. In theory, shoe lifts may ameliorate this leg length discrepancy and thereby reduce LBP. A nonsystematic
review noted that the “role of leg length discrepancy (LLD) both as a biomechanical impediment and a predisposing
factor for associated musculoskeletal disorders has been a source of controversy for some time.” Shoe insoles or
orthotics are sometimes used for primary prevention purposes to theoretically reduce risk of LBP through the
reduction in the force generated from heel strike.

There is one quality study reported comparing shoe insoles in patients with LBP which is likely mostly chronic. All of
these studies, even those attempting blinding, suffer from probable unblinding of participants and placebo effects. The
length of trials ranged from a few weeks to a few months. Shoe insoles are relatively low cost, not invasive, and have
little potential for adverse effects. However, there is no recommendation for or against the use of shoe insoles for
chronic LBP patients with prolonged walking requirements. For all other spinal pain patients, including those without
prolonged walking requirements, there is no quality evidence of efficacy. Shoe insoles and lifts are not recommended
for the primary prevention of low back pain as there is no quality evidence of their efficacy. There are other
interventions with greater likelihood of efficacy in preventing spinal pain. Shoe insoles and inserts are moderate cost,
particularly when considering frequency of replacements. They are not invasive, but problems with discomfort are
relatively common, and non-compliance rates of more than 50% have been reported.

Evidence for the Use of Shoe Insoles and Lifts
There are 3 moderate-quality RCTs or crossover trials incorporated into this analysis.(1243-1245) There are 3 low-
quality RCTs in Appendix 1.(1246-1248)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: shoe insoles and lifts, subacute, chronic, radicular and sciatica to find 347 articles. Of the 347
articles, we reviewed 9 and included 4 articles.

Kinesiotaping (Including KT Tape and Rocktape) and Taping
Taping and kinesiotaping (including KT tape and Rocktape) are used on the extremities and the spine particularly in
sports settings.

Recommendation: Kinesiotaping and Taping for Treatment of Acute, Subacute, Chronic Low Back Pain, Radicular Pain, or
Other Back-related Conditions

Kinesiotaping and taping are not recommended for treatment of acute, subacute, or chronic low back pain or
radicular pain syndromes or other back-related conditions.

Strength of Evidence - Not Recommended, Evidence (C)
Level of Confidence - Moderate

Rationale for Recommendation

There are no consistent quality studies demonstrating kinesiotaping and taping are efficacious for the treatment of
acute, subacute, or chronic LBP or radicular pain syndromes or other back-related problems. One moderate-quality
study suggested it may be effective, however, three found it ineffective.(1249-1252) The theory is that taping supports
the muscles, although most of the spine muscles are small and deep, thus the rationale for taping the back seems
limited. Taping has occasionally been used as a technique to teach posture. However, there are concerns about the value
of this technique as there also is some controversy regarding appropriate postures for work and lifting. These
interventions are not invasive, but there are generally minor adverse effects among patients who do not tolerate tape or
the adhesives. However, tape is expensive and there are other interventions shown to be efficacious.

Evidence for Use of Kinesiotaping and Taping

There are 4 moderate-quality RCTs incorporated into this analysis.(1249-1252) There are 2 low-quality RCT in
Appendix 1.(1253, 1254)
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We searched PubMed, EBSCO, Cochrane Review, and Google Scholar with no limits on publication dates. The following
search terms were used “(kinesiotaping AND taping) AND (subacute low back pain chronic low back pain radicular pain
syndromes (including 'sciatica’) spinal stenosis, sacroiliitis spondylolisthesis)” to find 13,533 articles. Of those 13,533, we
reviewed 5 articles, and included 5 articles (5 RCTs and zero reviews).

Lumbar Supports

Lumbar supports range from soft wrap-around appliances to reinforced braces to rigid braces and have been used to
treat various phases of lumbar pain(837, 1255-1259) and post-surgical rehabilitation. They have also been used for
prevention of low back pain.(193, 1260-1263) The rigid devices have been used particularly in post-operative lumbar
fusion with a goal to facilitate boney union.

1.  Recommendation: Lumbar Supports for Prevention of Low Back Pain
Lumbar supports are not recommended for prevention of low back pain.

Strength of Evidence - Not Recommended, Evidence (C)
Level of Confidence - Moderate

2. Recommendation: Lumbar Supports for Treatment of Acute, Subacute and Chronic Low Back Pain
Lumbar supports are not recommended for treatment of low back pain.

Strength of Evidence - Not Recommended, Evidence (C)
Level of Confidence - Moderate

3. Recommendation: Lumbar Supports after fusion surgery for Low Back Disorders
Rigid lumbar supports are recommended for post-operative fusion patients.

Benefits - Facilitate fusion.
Harms - Discomfort, dermal irritation.

Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - High

Rationale for Recommendations

The overall quality of the available evidence is relatively limited and there is no clear evidence of efficacy for the use of
lumbar supports for short- or long-term treatment or prevention of low back pain. Lumbar supports also attempt to
enforce reduced mobility in contrast to evidence that increasing activity levels reduces LBP (see Bed Rest and Aerobic
Exercises). Thus, the theoretical construct for a beneficial use of lumbar supports for either treatment or prevention of
LBP appears tenuous, although they may be useful for specific treatment of spondylolisthesis, documented instability,
or post-operative treatment.

Soft braces have been used to prevent LBP and studied in workers in high risk industries (warehousing, airline baggage
handling). Theoretical mechanisms for the prevention of LBP include provision of trunk support and prevention of pain-
producing events, reminders of “proper lifting technique,” and an increase in intra-abdominal pressure and a decrease in
intradiscal pressure.(1264) However, limiting movement to avoid pain is contrary to the cognitive behavioral approaches
to LBP shown to be helpful. Proper lifting technique is problematic and reviewed elsewhere, and there is no quality
evidence that such devices reduce intradiscal pressure. Reported compliance rates are poor (about 40%)(136, 1265) and
complaints include excessive heat, restrictive movements, discomfort with sitting, rubbing or pinching of skin, and feelings
of bruised ribs.(136, 1265)

Lumbar supports are low to moderate cost. They are not invasive, but they have minor and widely prevalent adverse
effects resulting in low compliance rates. There are other interventions with evidence of efficacy especially for
treatment (NSAIDs, exercise, cognitive-behavioral, etc.), and also for prevention (exercise).

Evidence for the Use of Lumbar Supports
There are 10 moderate-quality RCTs incorporated into this analysis.(136, 208,837, 1258, 1263, 1265-1269) There are
4 low-quality RCTs in Appendix 1.(1270-1273)
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We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following search terms: lumbar supports, subacute low back pain and chronic low back pain to find 31,235 articles. Of the
31,235 articles we reviewed eleven articles and included all eleven articles.

MAGNETS
Proponents believe that magnetic fields have therapeutic value in the treatment of musculoskeletal disorders.

Recommendation: Magnets for Treatment of Acute, Subacute, or Chronic Low Back Pain
Magnets are moderately not recommended for treatment of acute, subacute, or chronic low back pain.

Strength of Evidence - Moderately Not Recommended, Evidence (B)
Level of Confidence - High

Rationale for Recommendation
Two moderate-quality RCTs suggest a lack of efficacy and none support efficacy.(1274, 1275) Magnets are not invasive,
have no adverse effects, and are low cost. However, other treatments have proven efficacy.

Evidence for the Use of Magnets
There are 2 moderate-quality RCT/crossover trial incorporated into this analysis.(1274, 1275)

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without limits on publication dates. We used the
following terms: magnets, subacute low back pain, chronic low back pain, radicular pain syndromes (including 'sciatica’),
Spinal stenosis, spinal fractures, sacroiliitis, and spondylolisthesis to find 437 articles. Of the 437 articles we reviewed 2
articles and included 2 articles.

Hyperbaric Oxygen

Hyperbaric oxygen (HBO) involves the administration of oxygen in a pressurized chamber to increase the oxygen
delivery to the tissues of the body. It has been used to treat a number of conditions with problematic microvascular
blood supply, including diabetic foot ulcers and decubitus ulcers. Oxygen may be titrated to higher concentrations up to
100%. Small individual patient chambers or a large walk-in multi-patient chamber may be used. There also are “topical”
hyperbaric oxygen treatments that do not involve the use of chambers.

1. Recommendation: Hyperbaric Oxygen for Treatment of Chronic Low Back Pain
Hyperbaric oxygen is not recommended for treatment of chronic low back pain.

Strength of Evidence - Not Recommended, Insufficient Evidence (I)
Level of Confidence - Moderate

2. Recommendation: Topical Hyperbaric Oxygen for Treatment of Chronic Low Back Pain
Topical hyperbaric oxygen is not recommended for treatment of chronic low back pain.

Strength of Evidence - Not Recommended, Insufficient Evidence (1)
Level of Confidence - Moderate

Rationale for Recommendations
There are no quality trials identified. Hyperbaric oxygen is costly, and in the absence of evidence of efficacy, is not
recommended (see Chronic Pain Guideline for other conditions).

Evidence for the Use of Hyperbaric Oxygen
There are no quality studies incorporated into this analysis.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar without any limits on publication dates. We used the
following search terms: Topica Hyperbaric Oxygen, Hyperbaric Oxygen, HBO and Chronic Low back pain to find 4, 600
articles. Of the 4, 600 articles, we reviewed 0 articles and included 0 articles.
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lontophoresis

Iontophoresis is a drug delivery system utilizing electrical current to transdermally deliver either glucocorticosteroids
or NSAIDs and that has apparent efficacy in the extremities where the dermis and adipose tissue overlying the target
tissue is thin and penetration of the medicine to the target tissue is possible, which does not describe the spine.

Recommendation: lontophoresis for Treatment of Low Back Pain
There is no recommendation for or against iontophoresis for treatment of acute, subacute, or chronic low back
pain or radicular pain syndromes or other back-related conditions.

Strength of Evidence - No Recommendation, Insufficient Evidence (I)

Rationale for Recommendation

Iontophoresis is not shown to be efficacious for the treatment of acute, subacute, or chronic LBP or radicular pain
syndromes or other back-related problems. It is not invasive and is not low cost. There are other interventions shown
to be efficacious.

Evidence for Use of lontophoresis
There are no quality studies evaluating the use of iontophoresis for the treatment of LBP.

We searched PubMed, EBSCO, Google Scholar, Cochrane review with no limits on publication dates. We used following
search terms chronic low back pain radicular pain syndromes (including 'sciatica’) spinal stenosis, sacroiliitis,
spondylolisthesis to find 54 articles. Of 54 articles, we reviewed zero articles and included zero articles.

Allied Health Therapies

Massage

Massage is a commonly used treatment for LBP.(801, 804, 1276-1283) Massage is theorized to aid muscle and mental
relaxation which could hypothetically result in increased pain tolerance through endorphin release.(1284-1286) Other
theories are that massage may enhance local blood flow that could increase clearance of chemical pain mediators or
stimulate large diameter nerve fibers that have an inhibitory input on T-cells in the spinal cord, resulting in decreased
pain.(1284, 1287, 1288)

1. Recommendation: Massage for Select Subacute or Chronic Low Back Pain
Massage is recommended for select use in subacute or chronic low back pain as an adjunct to more
efficacious treatments consisting primarily of a graded aerobic and strengthening exercise program.

Indication - For time-limited use in subacute and chronic LBP patients without underlying serious pathology such
as fracture, tumor, osteoporosis, or infection as an adjunct to a conditioning program that has both graded aerobic
exercise and strengthening exercises. Massage is recommended to assist in increasing the patient’s functional
activity levels and comfort more rapidly although the primary treatment focus should remain on the conditioning
program. In patients not involved in a conditioning program or who are non-compliant with graded increases in
activity levels, this intervention is not recommended.

Frequency/Duration - Six to 10 sessions of 30 to 35 minutes each, 1 or 2 times a week for 4 to 10 weeks. Objective
improvements should be shown approximately half way through the regimen to continue this treatment course.

Indications for Discontinuation - Resolution, intolerance, lack of benefit, or non-compliance with aerobic and
strengthening exercises.

Benefits - Modest reduction in pain.

Harms - Short term discomfort during massage, and potentially longer term afterwards with more vigorous
massage.

Strength of Evidence - Recommended, Evidence (C)
Level of Confidence - Low

2.  Recommendation: Massage for Treatment of Acute Low Back Pain or Chronic Radicular Pain Syndromes
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Massage is recommended for select use in acute low back pain or chronic radicular pain syndromes in
which low back pain is a substantial symptom component.

Indications - Patients with acute LBP or chronic radicular pain syndromes. For acute LBP, patients should have
already had NSAIDs/acetaminophen, aerobic exercise, directional exercises, cold/heat instituted with insufficient
results as they typically resolve acute LBP. Massage is recommended as an adjunct to more efficacious treatments
to assist in increasing functional activity levels more rapidly although it is recommended that the primary
treatment focus remain on the conditioning program. In patients not involved in a conditioning program or who are
non-compliant with graded increases in activity levels, this intervention is not recommended.

Frequency/Duration - Objective benefit (functional improvement along with symptom reduction and opioid
reduction) should be demonstrated after a trial of 5 sessions in order for further treatment to continue, for up to 10
visits during which a transition to a conditioning program is accomplished.

Indications for Discontinuation - Resolution, intolerance, or lack of benefit.

Benefits - Modest reduction in pain
Harms - Short term discomfort during massage, and potentially longer term afterwards with more vigorous
massage.

Strength of Evidence - Recommended, Insufficient Evidence (I)
Level of Confidence - Low

3. Recommendation: Mechanical Devices for Administering Massage
Mechanical devices for administering massage are not recommended.(1289, 1290)
Strength of Evidence - Not Recommended, Evidence (C)
Level of Confidence - Moderate

Rationale for Recommendations

Massage is a commonly used treatment for LBP. Relatively few higher quality trials of massage have been reported,
varying massage methods have been used, methods and patient populations differed substantially between trials, and
long-term followup is largely lacking in most trials(1291) resulting in heterogeneous results. Many trials have utilized
massage as a control treatment for other interventions.(1258) Trials suggest modest benefits.

Two studies used mechanical massage devices - one was negative,(1289) and the other showed no differences with
modest overall reductions in pain similar to two other interventions demonstrating that mechanical massage devices
have not been shown to be beneficial.(1290)

The two highest quality studies involving manual massage techniques suggest benefits of massage compared to
other modalities for treatment of subacute and chronic LBP.(1292, 1293) Higher quality studies utilized massage
therapists to administer the treatments, suggesting that the experience of the massage provider and quality of the
massage may be important factors.

Massage is not invasive, has low risk of adverse effects aside from short-term pain, (1292) and is moderately costly in
aggregate. It is recommended for treatment of subacute and chronic LBP, but only as an adjunct to a conditioning
program. It is also recommended for select 