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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
morecomprehensively . This guideline does not address several broad categories including congenital
disorders or malignancies. It also does not address specific intra-operative procedures.

Obijectives 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:

What evidence supports the initial assessment and diagnostic approach?

What red 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
on-line 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 2015 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)
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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 to 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)

OV IV I BW e st tiersaims s sassa s ssasansssasnnnsssasnnsssasnnnssasnnnsssssnnssssnnnns
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.

'When a study used a different classification, those articles were grouped into one or more of these three
categories for purposes of uniformity.
iMany studies do not describe the work status of the patients included. Many other studies excluded those with

workers’ comeensation claims.
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Summary of Recommendations and Evidence......c.cccvvveeennne...
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).

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

At the 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 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.

Copyright® 2016 Reed Group, Ltd.



= 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.

» |f 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.

Basic Principles and Definitions................ccccviivvvivvinnnnnn..

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)

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 Sl 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

iThis 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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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 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
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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.

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 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.
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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).
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
gualifications 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.

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).

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 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).
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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 “degenerative disc disease.” 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.

Initial ASSeSSmMeENt. . ... ...
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
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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). 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 | Percussion tenderness over specific spinous
or fall from height processes
Minor trauma or supra-maximal lifting in Careful neurological examination for signs of

older or potentially osteoporotic patients neurological compromise

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 ) = 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); IV drug abuse; diabetes Decreased range of motion

Vital signs consistent with systemic infection (late):

Copyright® 2016 Reed Group, Ltd. 13



mellitus; or immune suppression (due to
corticosteroids, transplant, or HIV)

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

= 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 infectionjp

= 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%

Cauda
Equina
Syndrome/
Saddle
Anesthesia

Direct blow or fall with axial loading
Perianal/perineal sensory loss

Recent onset of bladder dysfunction, such
as urinary retention, increased frequency,
or overflow incontinence

Bowel dysfunction or incontinence

Severe or progressive neurologic deficit in
lower extremities, usually involving
multiple myotomes and dermatomes

Unexpected laxity of bladder* or anal sphincter

Major motor weakness in hamstrings (knee flexion
weakness); ankle plantar flexors, evertors, and
dorsiflexors (foot drop). May have more proximal
myotomal weakness if higher cord level(s) affected.

Spastic (thoracic) or flaccid (lumbar) paraparesis

Increased (thoracic) or decreased (lumbar) reflexes

Progressive

Severe low back pain

Significant and progressive myotomal motor

Neurologic . weakness
- Progressive numbness or weakness
Deficit - . : .
Significant and increased sensory loss — in anatomical
distribution
Radicular signs
EXTRASPINAL DISORDERS
Dissecting Excruciating low back pain Pulsatile midline abdominal mass
ﬁgtrjt?cmmal History of atherosclerotic disease or Absent or variable pulses
Aneurysm multiple cardiovascular risk factors Asymmetric blood pressure
History of hypertension Bruits
Renal Colic | Excruciating pain from costovertebral Possible tenderness at costovertebral angle
angle to groin, testis, or labia
History of urolithiasis
Hematuria
Retrocecal Right lower quadrant abdominal pain Low-grade fever
,SAppendlcm and/or right low back pain May have tender right lower quadrant

Constipation
Subacute onset without inciting event
Nausea and vomiting variably present

Pain on rectal examination in right lower quadrant
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Pelvic Vaginal discharge Uterine tenderness

Inflammator . . .

y Disease Pelvic pain Tender over right and/or left lower quadrants
Prior episode Cervical discharge

Urinary Dysuria Fever

Tract History of urinary tract infection Suprapubic tendern

Infection story of urinary tract infections uprapubic tenderness

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:

= 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), 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
avlitis¥ . . = Sensitivity = 95%
ipon ylits 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
. kylosing spondyli'[isi
Three (3) months low back an
ree (3) months low back pain | "o " o nsitivity = 56%
Stiffness in the mornin
_ o g- Radionuclide scanning for detection of ankylosing
Relief of pain with exercise spondylitisi
Chronic onset = Radionuclide scanning sensitivity = 26%
= Radionuclide scanning specificity = 100%
Herniated Sciatica/radicular pain History of sciatica for detection of a herniated disct®
Disct Dermatomal distribution = Sensitivity = 85 to 99%
o = Specificity = 6 to 88%
Myotomal distribution ] ] o ] ]
Ipsilateral straight-leg raising for detection of a herniated
Low back pain disct
isc
= Sensitivity = 80%
= Specificity = 40%
Crossed straight-leg raising for detection of a herniated
disci£
= Sensitivity = 23 to 25%
= Specificity = 90 to 100%
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Ankle dorsiflexion weakness for detection of a herniated
disci

= Sensitivity = 35%

= Specificity = 70%

Great toe extensor weakness for detection of a herniated
discI

= Sensitivity = 50%

= Specificity = 70%

Impaired ankle reflex for detection of a herniated disc¢£

= Sensitivity = 48 to 50%

= Specificity = 60 to 89%
Ankle plantar flexion weakness for detection of a herniated
disct

= Sensitivity = 6%

= Specificity = 95%

*Adapted from: *Jarvik JG, Deyo RA 2002; fvan 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. 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 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
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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 facet joint injections and 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 (S1Js) 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 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 Sl joint involvement.(63)
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These challenges make unequivocal definition of the Sl 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 Sl 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 SlJ 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 SIJ 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 SlJ in
clinical practice.”(67) Estimates from local anesthetic blocks of the S1J(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 Sl 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 (at least 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
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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.

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
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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?

For traumatic injuries: Was the area deformed? Did you lose any blood or have an open
wound?

Is the discomfort located 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?

What is 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?

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

2. How did your condition develop?
Past:

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

Cause:

What do 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?

3. How do these symptoms limit you?
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= 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?

N o o &

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?

8. 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.

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 Hip flexion and adduction, knee extension
knee
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 itis 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:
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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.

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.
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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 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 a
relaxed 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
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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 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
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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.

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

Copyright® 2016 Reed Group, Ltd. 25



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
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(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.

Table 4. Physical Examination Correlates of Lumbosacral Nerve Root Dysfunction

Root Sensory Deficit Motor Weakness Reflex
Level
L1 Upper anterior thigh below inguinal ligament to Hip flexion — lliopsoas 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

Copyright® 2016 Reed Group, Ltd. 27




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 iliness 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 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.
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= 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.

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
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that minor trauma is rarely the cause of serious low back iliness, 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 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.
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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 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
guality 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.
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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 (1)]. 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.

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)*? 0 ++++ ++++ +++ ++++
Electromyography (EMG), sensory evoked potentials 0 +++ 0/+ ++ +
(SEPs)®

IRisk 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.

SEMG 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 electromyograehy and thermograehy. Tests such as discograehy attempt to bridge the gap
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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 is 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 (1).(9)

FUNCTIONAL CAPACITY EVALUATIONS

Functional capacity evaluations (FCESs) 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,

= 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 arecommended 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.

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 (1)
Level of Confidence — Moderate

2. Recommendation: Functional Capacity Evaluations for Chronic Stable Low Back Pain or Post-
Operative Recovery
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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, Insufficient Evidence (I)
Level of Confidence — Low

3. 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, Insufficient Evidence (1)
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.

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)
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. 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.

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)
There are 3 moderate-quality studies incorporated into this analysis.(249-251) There are 2 low-quality
studies in Appendix 1.(252, 253)

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.
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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 (1)
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.

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 (1)
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.
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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-
guality 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).
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van Wilgen 5.0 | 115 Lumbar Back pain >6 | Lumbar No follow | Participants “Based on the | Questions
2013 months up. with chronic results of this | given to
LBP believed study, population
Cross- everyone clinicians to assess
sectional should have x- | should ask results.
rays or CT to patients with Data
determine LBP | low back pain | suggest
cause, vs. if they are of perception
participants the opinion s of pain
without chronic | that specific and
pain who movements causes of
believed same. | can lead to pain differ
more serious | in persons
complaints, with
patient's chronic
thoughts LBP
about compared
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rays or Ct without
scans, and LBP or
the role of only acute
psychological | LBP.
factors.”
Kerry 2002 4.0 | 153 Lumbar LPB Lumbar 6 weeks SF-36 Physical | “[R]eferral for | Data
radiology and 1 functioning lumbar spine | suggest x-
Diagnostic year mean (SD) at radiography rays did
follow-up | baseline and for first not
mean (SE) at 6 | presentation improve
weeks of not of low back outcomes.
referred vs. pain in Study
referred: 57 primary care suggests
(28)/65 (3) vs. is not lumbar
66 (24)/67 (3), | associated radiograph
NS. SF-36 with improved | s donein
mental health physical primary
mean (SD) at functioning, care
baseline and pain or setting
mean (SE) at 6 | disability.” with acute
weeks of not LBP
referred vs. patients
referred: 66 does not
(17) and 65 (3) affect
vs. 68 (18) and clinical
74 (3), NS. outcome
Roland Morris in terms of
Disability score function
mean (SD) at and pain.

baseline and
mean (SE) at 6
weeks not
referred vs.
referred: 10.9
(5.3)and 6.9
(0.8) and 10.2
(5.5)and 5.9
(0.7), NS.
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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)

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

Herniations endplate.

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 (1)
Level of Confidence — High

2. Recommendation: Early MRI for Diagnosing Radicular Syndrome
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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

3. 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 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 (see Epidural Glucocorticosteroid 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 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 (1)
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, Insufficient Evidence (1)
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 (see Figure 1).(299) Early imaging likely results in higher overall costs and
increased morbidity through the performance of some unnecessary procedures and/or surgeries.

Copyright® 2016 Reed Group, Ltd. 43



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.”

Figure 1. Increase in Prevalence of Disc Degeneration among a Cohort of Young Patients with
LBP followed for 17 Years, but Was Not Associated with Severe LBP or Surgery
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Data adapted from Waris E, Eskelin M, Hermunen H, Kiviluoto O, Paajanen H. 2007.

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. MRI 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. (see Figure 2).
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Figure 2. Prevalence of Lumbosacral Intervertebral Disc Bulges and Protrusions in a
Population of Subjects without Symptoms*
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*These data are averages of two blinded raters.
Adapted from Jensen MC, Brant-Zawadzki MN, Obuchowski N, Modic MT, Malkasian D, Ross JS. Magnetic resonance
imaging of the lumbar spine in people without back pain. N Eng J Med. 1994;331(2):69-73.

Patients should be a priori informed that their MRl 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 MRI, 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
guality 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.
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160

Nerve root
impingeme
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Not
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d

None

ODI: less
impairment:
independent
group vs. non
independent
group: 45 vs.

54;p=0.014.

Sensitivity of
deep tendon
reflex: prior
knowledge of
MRI vs.
without: 36%
vs. 20%; p =
0.05.

“Prior knowledge
of lumbar MRI
results may
introduce bias
into the pinprick
sensory testing
component of the
physical
examination for
lumbar
radiculopathy. No
statistically
significant effect
of bias was seen
for other
components of
the physical
examination. The
effect of bias due
to prior
knowledge of
lumbar MRI
results should be
considered when
an isolated
sensory deficit on
examination is
used in medical
decision-making.
Further studies of
bias should
include surgical
clinic populations
and other
common
diagnoses
including
shoulder, knee

Data suggest
knowledge of
MRI results in
patients with
possible
radiculopathy
in lumbar spine
can bias how
certain
physical exam
maneuvers are
interpreted or
reported.

Copyright® 2016 Reed Group, Ltd.

47



and hip

pathology.”
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individuals d S events weeks of serious | abnormal
Diagnostic perceived to LBP inception psychological
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with minor unlikely to nonlumbar
trauma: 3.97 represent any chronic pain
(95% 2.19- new structural are more
7.22). change. Most correlated to
new changes future LBP
(loss of disc than are MRI
signal, facet findings prior
arthrosis, and to LBP or
end plate signal within 12
changes) weeks of the
represent development
progressive age of LBP.
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associated with
acute events.
Primary radicular
syndromes may
have new root
compression
findings
associated with
root irritation.”
Lei 2008 55/13 Painful 02T None | Inter-observer | “Although MRl is | Patients
1 disc, end agreement (k = | an excellent considering
Diagnostic discs plate 0.70: 95% ClI investigation for spinal surgery.
changes, 0.56-0.84) and | assessing disc Used minimal
and HIZ intra-observer morphology it sedation for
agreement (k = | should be discography.
0. 74: 95% CI interpreted along | As
0.64-0.84). with discography | comparative is
Correlation findings before with
between MRI planning fusion discography,
and surgery. The utility of the
discography proposed MRI study is
significant (p classification is a | unclear.
<0.001). MRI useful aid in
predictors of predicting painful
concordant degenerative
pain; sensitivity | disc. The utility of
94%, HIZs and end
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specificity
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limited due to low

predictive sensitivity.”
value 78%,
negative
predictive
value 94%.
O'Neill 143 Chronic Not None Dis None | For correlation | “MRI parameters | Data suggest
2008 LBP specifie co- between MRI are correlated normal nuclear
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nuclear signal, | influencing the correlate well
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and disc performance of abnormal discs
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other
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MRI parameters
improves the
diagnostic
performance of
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As
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utility of study
unclear.
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of disc signal

between MRI either normal on MRI can be
parameters nuclear signal or | combined with
and severe loss of other MRI
discography nuclear signal findings to help
classification the other MRI identify
significant parameters have | presumptive
correlation no influence on problematic
between test performance. | lumbar discs.
discography The practical
classification implication for
and MRI physicians that
ordinal use discography
parameters (p is that the most
<0.0005). important single
Correlations MRI parameter to
with disc consider is
classification nuclear signal. If
with nuclear nuclear signal is
signal normal the disc is
(correlation very likely to be
coefficient = negative on
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0.598), disc

discography,

height (cc = while if there is
0.565), disc severe loss of
contour (cc = nuclear signal it
0.531), high is very likely to
intensity zone be positive.
(cc = 0.345), Discography will
bone marrow be most useful in
intensity discs with
change (cc = moderate loss of
0.206). No nuclear signal,
correlation particularly if
between tear there are no
type and other MRI
discography abnormalities
classification (p | present.”
=0.54).
Nuclear signal,
disc height,
disc contour
combined
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discography
classification
highly
significant (p
<0.0005, cc =
0.662).
Karppinen 160 Sciatica 15T MRI “The results Pain 3 weeks
2001 with imaging associated suggest that a to 6 months,
unilateral system with straight discogenic pain Sciatica. Data
Diagnostic symptoms leg raising mechanism other | suggest that
below knee restriction (p < | than the nerve extent of disc
for 3 weeks 0.01), radicular | root entrapment herniation on
to 6 months pain (p <0.01) | generates the MRI does not

and nerve root | subjective correlate well

enhancement symptoms with symptoms

(p <0.001) among sciatic of sciatica.
patients. The Clinical
findings of this physical exam
study thus findings
indicate that correlate
magnetic better.
resonance
imaging is unable
to distinguish
sciatic patients in
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severity of their

symptoms.”
Modic 2005 | 7.0 | 246 L Acute LBP | 1.5T 24 Nerve root “In typical Three
scanner month | compression patients with LBP | assessors
Diagnostic s mild or or radiculopathy, | used. Data
moderate in MR imaging does | suggest no
23% with not appear to prognostic
radiculopathy have measurable | behavioral or
and 24% with value in terms of | morphologic
just LBP. planning changes
Severe nerve conservative identified on
root care. Patient MR images
compression knowledge of that
23% imaging findings | significantly

radiculopathy,
3% with LBP
(p <0.001). At
6 weeks,
herniations
reduced in size
or completely
resolved in
15% LBP, 35%
radiculopathy.
At 6 weeks:
72% with
herniation
improved as
did 48%
without; 66%
with nerve root
compression
improved as
did 60%
without. In
herniations, no
relationship to
findings and
outcomes.
Mean general
health
improved more
blinded group
vs. unblinded
(p = 0.008).

does not alter
outcome and is
associated with a
lesser sense of
well-being.”

alter patient
care. Patient
knowledge of
MR findings
associated
with lesser
sense of well-
being. Data
suggest early
MRI in acute
LBP with or
without
radiculopathy
did not
improve
clinical
outcomes. If
surgery is not
being
considered,
immediate MRI
does not
appear to be
indicated.
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More
abnormalities
found by MRI
than plain film
radiography in
patients with
inflammatory
LBP (p <0.01).
MRI had
enhanced
ability to
identify bony
sclerosis (p
<0.05). Plain
film
radiography
found changes
of sacroailiitis in
single Sl joint
that was
normal on MRI
and SPECT.
Sensitivity and
specificity of
MRI scanning
for detection of
sacroiliitis was
54 and 67%
respectively
and SPECT 38
and 100%.
When
abnormalities
detected by
MRI and
SPECT
scanning were
combined
evidence of
sacroiliitis in
15/24 (63%)
with ILBP
compared to
2/12 (17%)
controls (p =
0.025).

“MRI and SPECT
bone scanning
provide objective
and
complementary
evidence of
sacroiliitis in
patients with
clinical features
of inflammatory
spinal disease in
the absence of
conventional
radiographic
changes.”

Data suggest
MRI and
SPECT
scanning may
help in
identifying
sacroiliitis in
patients with
strong clinical
suspicion
using the
calin's criteria
model. Small
sample size
and few
controls limits
conclusions.
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coefficient one image However
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respectively. evaluation study. | study for
Comparison of | And the authors comparison
Reliabilities of | preferred to and no obese
measurements | advise the MRI patients
between CT other than CT included in
scan and MRI scan for study.
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FCSA 0.823+ muscles
0.055 for CT measurements of
and 0.851+ FCSA and fatty
0.043 for MRI infiltration.”
(p = 0.152).
Carragee 100 Mild Not 60 No statistical “The Data suggest
2005 persistent specifie month | association development of baseline MRI
LBP and d S was observed serious LBP findings in
Diagnostic those with of any disability in a patients with
history of structural cohort of LBP do not
chronic measure with subjects with correlate well
nonlumbar adverse both structural with future
pain outcomes for and psychosocial | episodes of
MRI. Mean risk factors was more serious
episodes per strongly LBP. Chronic
5-year follow predicted by pain was
up for chronic baseline strongest
pain: back pain | psychosocial effect
VAS: yes vs. variables. observed for
no: 2.04 vs. Structural future
0.70,p = variables on both | episodes of
0.0002; mean MRI and more serious
6- month discography LBP.
remissions per | testing at

subject per 5-
year follow-up:
yes vs. no:
0.22 vs. 0.95,
p = 0.0002;
Mean episodes
per 5 year
work loss in
weeks for
Longer Term
Disability:
distressed vs.
normal: 9.909
vs. 0.00;
additional short
term work loss
incidence:
distressed vs.
normal: 0.42
vs. 0.02, p
<0.0001.

baseline had only
weak association
with back pain
episodes and no
association with
disability or
future medical
care.”
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compromise at a very high and anxiety
83% vs. 22%, risk that their can increase
p <0.0001. (MRIs) are nota | sensitivity and
causal specificity of
explanation of MRIs in
pain...” identifying
symptomatic
patients.
Neural
compromise
most
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significantly

different MRI
finding.
Borenstein 67 Asymptoma | 1.5-T 84 Correlation “The findings on 1989, 32 had
2001 tic imaging month | between magnetic normal MRI,
individuals system S duration of resonance scans | 18 had
Diagnostic LBP and were not abnormal MRI
presence of predictive of the with an
herniated development or average age
nucleus duration of low- <43.6 years.
pulposus (p = back pain. Minimal
0.01) or Individuals with baseline
moderate the longest characteristics
degenerative duration of low- given (possibly
disc changes back pain did not | in appendix).
(p =0.04). have the greatest | Data suggest
Relative risk: degree of that MRI
LBP would anatomical findings in
develop in abnormality on asymptomatic
individuals with | the original, 1989 | people do not
worsening scans. Clinical predict future

abnormalities
on MRI scans:
3.5.

correlation is
essential to
determine the
importance of
abnormalities on
magnetic
resonance
images.”

low back pain
with or without
radiculopathy.
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Beattie 408 LBP or 15T - Extrusion in “The presence of | 13.5 %
2000 lower clinical predicting disc extrusion (55/408) had
extremity MRI severe nerve and/or ipsilateral, | acute pain <2
Diagnostic radiculopat | system compression: severe nerve month first
hy sensitivity, compression at episode of
0.36, one or multiple pain. 12.3 %
specificity, sites is strongly (50/408)
0.84; positive associated with recurrence of
predictive distal leg pain. previous
value, 0.68, Mild to moderate | symptoms. 303
negative nerve were chronic.
predictive compression, No controls
value, 0.58; p disc done. Data
= 0.005. disc degeneration or suggest that
extrusion and bulging, and disc extrusion
presence of central spinal seen on MRI
lower extremity | stenosis are not has high
pain: significantly specificity for
sensitivity, associated with distal lower
0.15, specific pain extremity pain
specificity: patterns. and low
0.95, positive Although sensitivity, but
predictive segmental they used
value, 0.82, distributions of those with
negative pain can be reported
predictive determined symptoms as
value, 0.43; p reliably from pain | comparison
= 0.04. Self- drawings, this groups.
report finding alone is of
weakness and | little use in
presence of predicting lumbar
nerve impairment. The
compression: self-report of
sensitivity, lower extremity
0.42, weakness or
specificity, dysesthesia is
0.67, positive not significantly
predictive related to any
value, 0.50, specific lumbar
and negative impairments.”
predictive
value, 0.60.
Jarvik 1997 62 LBP Rapid 3 Dropouts “Rapid MRIs and | Lack of details
MRI month | younger more radiographs on imaging
Diagnostic S likely to be resulted in nearly | used. No
smokers with identical outcome | control to

worse baseline

for primary care

monitor natural
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scores. No patients with low | progression
significant back pain. without
differences in “Randomly imaging. Data
pain or selecting patients | suggest use of
disability to undergo rapid MRI does
between imaging not result in
groups. examinations superior
and measuring outcomes over
outcome is conventional x-
feasible; ray for LBP; 3
however, a month follow-
larger, up. Data
multicenter study | suggest doing
is necessary to MRI early in
determine treatment does
whether rapid not make
MR imaging isa | clinical
cost-effective significance in
replacement for outcome at 3
plan radiography | months over x-
in patients with ray imaging.
low back pain.”
Suri 2014 62 LBP Rapid - 3- 3-year “Even when Data suggest
MRI years | cumulative applying more new MRI
Follow-up incidence of specific findings
of MRI findings 2- | definitions for incidence of 2-
LAIDBACK 8%. OR for spine-related 8% and mostly
study reporting symptom not associated
chronic LBP outcomes, few with
from incidence | MRI findings symptoms.
annular showed large
fissures (OR = | magnitude
6.6), radicular associations with
symptoms symptom
after incident outcomes... MRI
disc extrusions | findings (were)
OR =5.4), and | extremely low
nerve root and did not
impingement explain the vast
OR =4.1. majority of
incident symptom
cases.”
Carrino 111 Spondylolis | 1.5T none 122 Interobserver “The Data suggest
2009 thesis, days agreement for | interpretation of trained
intervertebr disk general lumbar practitioners
Diagnostic al disk degeneration k | spine MR overall had
posterior = 0.66; for characteristics good
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anular Hiz, spondylolisthe | has sufficient interobserver
disk sis K = 0.55; reliability to reliability in
degeneratio modic changes | warrant the detecting
n, marrow k = 0.59; facet | further evaluation | abnormalities.
endplate arthropathy k = | of these features | Not clinically
abnormality 0.54; posterior | as potential correlated in
, and facet HIZ k = 0.44; prognostic this study.
osteoarthriti intra-observer indication.”
s agreement
spondylolisthe
sis K = 0.66;
disk
degeneration K
= 0.74; modic
changes k =
0.64; facet
arthropathy K =
0.69; posterior
HIZ k = 0.67.
Visuri 2005 108 Chronic 01T Patients with “Narrowing of the | Young
LBP imager, abnormalities: | vertebral conscripts 18-
Diagnostic Coll CLBP vs. canal in the 26 years of
QD- control: 67 anteroposterior age. Data
spine (62.0%) vs. 31 | direction was suggest that
(34.4%), p more likely to abnormalities
<0.001. produce CLBP on lumbar MRI
Corresponding | and radiating in people
values pain than under age 26
(percent of intervertebral are more likely
patients): disc disc associated
degeneration degeneration with LBP.
46 (42.6%) vs. | or narrowing of However,
19 (21.1%), p the intervertebral | 34.4% of the
> 0.00; nerve root controls had
protrusion 33 canals.” degeneration
(30.6%) vs. 11 at L4/5,
(12.2%), p = protrusions
0.002; disc and
herniation 31 herniations at
(28.7%) vs. 13 L5/S1.
(14.4%), p =
0.008.
Schenk 109 females 10T MRI findings: “These findings Females age
2006 with chronic | Siemen significant risk | give evidence 45-62 with
LBP s Expert factor for that in subjects persistent LBP
Diagnostic orl5T nurses: nerve performing with age
Siemen root nonheavy work, matched
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S compromise at | patterns of controls. Data
Symogr L4-L5 and end | lumbar disc suggest
aphy plate changes | degeneration are | endplate
magnet at L5- S1. not associated changes at L5-
Administrative | with the job type | S1 and nerve
workers: nerve | and root
root characteristic compromise at
compromise at | physical L4-5 on lumber
L5-S1 and loadings.” MRI may be
endplate more prevalent
changes at L5- in women with
S1. chronic non-
specific LBP.
BMI higher in
LBP group so
changes may
be more
prevalent in
higher BMI
patients
regardless of
LBP.
Savage 149 Male 15T 12- No difference “This study Working men
1997 workers month | in MRI suggests that 20-58 years.
with no S appearances MRI does not Data suggest
Diagnostic LBP or of lumbar provide a lumbar MRIs
chronic spine observed | suitable pre- can be useful,
LBP between 5 employment but there are
occupational screening often findings
groups. technique on MRI that do
Independent capable of not appear to
assessor identifying those | correlate with
agreement: who are at risk of | LBP presence
53.6%, kappa developing LBP.” | or absence.
coefficient
0.87.
Kleinstiick 53 Chronic 15T 12 Clinical “In the patient Assessor
2006 non- scanner month | outcomes after | group examined, | blinded and all
specific S physical the presence of images scored
Diagnostic LBP exercise common twice at least 1
program 2x a “structural week apart.
week 3 months | abnormalities” on | Assessor a
not associated | MRI had no spine surgeon,
with MRI significant not radiologist.
findings. No negative Data suggest
MRI variable influence on the degenerative
measured findings on
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contributed outcome after MRI not
significantly to | therapy.” significantly
baseline pain associated
or disability with pain or
(R2 <8%; p disability in
>0.05). No patients with
MRI variables chronic non-
had significant specific LBP.
association Data also
with pain suggest
intensity or structural
disability abnormalities
directly after on MRI did not
therapy or 12 predict level of
months after pain or
therapy or disability after
could predict 12 months of
pain or conservative
disability. therapy in
Presence of chronic LBP
high intensity patients.
zone
associated
with less pain
at 12 months
(p = 0.006).
Li 2011 4, 160 T, | Spinal Not 7 Most common “The clinical Did not
0 L stenosis, specifie week | radiologic diagnosis had a compare
Diagnostic disc d S diagnosis was | poor association | images, but
herniation, degenerative with radiologic what impact
degenerativ disc disease (n | abnormalities. MRI scans
e disc =78, 63%), Despite an have on
disease, but it was increase in the surgical rates.
facet joint diagnosed number of MRI Data suggest
degeneratio clinically as and CT scans, there are a
n, arthritic back the number of large number
spondylolist pain in 41 patients deemed | of MRI scans
hesis, and patients (27%, | surgical ordered in
annular p <0.001). Disc | candidates has 2007
tear herniation not changed.” compared to
more common 1996. No
radiologic increase in
diagnosis (n = surgical rates

69, 56%) than
clinical
diagnosis of
radiculopathy

noted.
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(n = 25, 16%,

p <0.001).
Spinal stenosis
radiologically
diagnosed in
31 patients
(25%) and
neurogenic
claudication
clinically
diagnosed in
27 (18%, p =
0.16)
Ash 2008 246 Acute onset | 1.5T 24- No significant “Patient Acute onset <3
(< 3weeks) | scanner month | differences for | knowledge of weeks LBP
Diagnostic of LBP S primary or imaging findings | with or without
and/or secondary do not alter radiculopathy.
radiculopat outcomes of outcome and are | MRI done at
hy two groups. associated with a | presentation
lesser sense of and 6 weeks.
well-being.” Data suggest
MRI for sake of
patient
preference or
reassurance
does not have
positive
outcome after
conservative
care. Outcome
trend worse vs.
blinded
patients.
Videman 230 Chronic 1.5- 12 OR (95% CI) “These findings Monozygotic
2003 (155 LBP Tesla month | (0-3 pain raise new twin study with
mono scanner S scale): anular questions about males only.
Diagnostic zygoti tears: LBP the underlying Data suggest
c over the past mechanisms of annular tears
male 12 months vs. LBP. The and loss of
twin LBP today: 1.8 | sensitivities of disc height on
pairs) (95% 1.1-2.9) the only MRI

vs. 2.1 (95%

significant MRI

associated

1.0-4.4),p parameters, disc | with prior LBP.

<0.05. Pain height narrowing | Disc

previous 12 and anular tears, | herniations not

months vs. are poor, and associated

number these findings with LBP.
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lifetime
episodes vs.
intensity of
worst episode:
1.8 (95% 1.2-
3.0)vs. 1.9
(95% 1.1-3.2)
vs. 1.5 (95%
1.1-2.1),p
<0.05. Disc
Height
Narrowing:
back pain
lasting > 1 day:
2.4 (95% 1.2-

alone are of
limited clinical
importance.”

4.7), p <0.05.
Siddiqui 120 LBP, 15T Frequency “The presence of | 23 had pain <2
2005 spondylosis | scanner (percentage) of | disc extrusion or | months; 40
or lower MRI findings ipsilateral severe | had recurrence
Diagnostic extremity according to nerve of previous
radiculo- pain compression at LBP. 57 had
pathy distribution: one or multiple chronic pain.
Spondylolisthe | side is strongly Data suggest
sis: distal lower | associated with MRI findings of
extremity pain | distal leg pain. disc extrusion
vs. weakness There should be | are associated
and numbness | a correlation with distal leg
vs. primary low | between patient pain.
back and thigh | symptoms and
pain: 6 (54%) signs of sciatica
vs. 4 (37%) vs. | and imaging
1(9%),p= demonstration of
0.04. Spinal nerve root
nerve compression
compression: before invasive
37 (77%) vs. 9 | therapy is
(18%) vs. 2 undertaken.”
(5%), p =
0.002. Disc
extrusion: 16
(73%) vs. 6
(27% vs. 0
(0%), p = 0.01.
Jarvik 2001 148 without 15 Number of “Many MR VA patients
LBP in past | Tesla patients for imaging findings | without pain for
Diagnostic 4 months MR MRI findings: have a high 4 months. 49%
system disc prevalence in (69/148) never
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degeneration:
134 (91%) at
baseline;
moderate to
severe
desiccation at 1
or more disc
levels: 123
(83%); 1 or
more bulging
discs: 95
(64%); loss of
disc height: 83
(56%); at least
1 disc
protrusion: 48
(32%); 1 or

subjects without
low back pain.
These findings
are therefore of
limited diagnostic
use. The less
common findings
of moderate or
severe central
stenosis, root
compression,
and extrusions
are likely to be
diagnostically
and clinically
relevant.”

experienced
LBP. Data
suggest
degenerative
findings on
MRI are
common in
asymptomatic
patients. Age
is correlated
with more
findings on
MRI than in
previous
episodes of
low back pain,
other than disc

more disc extrusion and
extrusions: 9 stenosis.
(6%).
Jarvik 2005 148 without 15 36 Number of “Depression is an | Follow-up for
LBP in the Tesla month | patients important Jarvik 2005.
Diagnostic past 4 MR S (percentage of | predictor of new 123/148
months system group): LBP, with MRI followed up for
Incident MRI findings likely repeat MRI
findings: after less important. after 3 years.
3 years: disc New imaging Data suggest

signal loss: 11
(9%). 5 had
disc change
from normal to
bulging, 8 had
disc change
from normal to
protrusion, 1
disc change
from bulging to
protrusion.
Depression
high predictor
of subsequent
LBP: (HR =
2.3,95% ClI
1.2-4.4);
Proportion of
subjects with
or without

findings have a
low incidence;
disc extrusions
and nerve root
contact may be
the most
important of
these findings.”

MRI findings at
baseline not
predicitive of
LBP in 3 years
as was self-
identified
depression.

Copyright® 2016 Reed Group, Ltd.

64




depression at
baseline
developed
back pain: 1
year: 0.71 vs.
0.34, p <0.01,
then
decreased at 3
years, but not
significant.

MRI for Detection of Herniated Disc or Spinal Stenosis

Aota 2007 . Lumbar
0 spinal
Diagnostic stenosis

05T
imager with
a surface
coil
receiver

Foraminal
narrowing on MRI
sensitivity (kappa
=0.671) 96%,
Specificity 67%,
PPV 4%, NPV
100%. Abnormal
course of nerve
roots on MRM
(kappa = 0.843)
corresponding
values 96%, 83%,
7%, 100%. Spinal
nerve swelling on
MRM (kappa =
0.928), same
corresponding
values 60%, 99%,
35%, 99%.

“MRM adds
additional and
more specific
information

for evaluation of
symptomatic
foraminal
stenosis. MRM is
particularly useful
in cases of
multiple sites or
levels of
involvement, or
in situations of
confounding
clinical features,
especially when
equivocal
findings from
MRI in the
foramen or
equivocal results
of selective nerve
injections exist.”

Data
suggest
some
potential
utility for MR
myelography
but data not
tied to
outcomes.
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Bischoff 57 Herniated | 15T CT scan most “It was found in Data
1993 Nucleus General sensitive for HNP | our series of suggest CT-
Pulposus Electric (77%) and patients that in myelography
Diagnostic (HNP) and | sigma unit accurate (76%), the diagnosis of more
Spinal vs. Myelography HNP and/or sensitive for
Stenosis most specific spinal stenosis, HNP.
(89%) test. MRI the trend was
and CT equally that myelo-CT
accurate (85%) was the most
and sensitive accurate and
(87%) for spinal sensitive test and
stenosis vs. myelography the
Myelography more | most specific in
specific (81%) patients who had
not undergone
previous lumbar
surgery.”
Pui 2000 72 Suspected | 1.5T Sensitivity “Although it did Data
cervical, magnet (MRI/magnetic not significantly suggest
Diagnostic thoracic, with resonance improve the MRM
and surface coil myelography diagnostic doesn’t add
lumbar (n (MRM)/MRI and accuracy of MRI information
= 60) disc MRM) compared in the present over just
herniation to operative study, MRM MRI in
findings: observer | allowed a better diagnosing
A (95.6%/ overall view of herniation or
89.0%/97.8%); the dural sac and | stenosis.
observer B the root sleeves.”
(89.0%/
82.4%/91.2%).
Accuracy
(MRI/magnetic
resonance
myelography/MRI
and MRM) vs.
operative findings:
observer A
(95.7%/
89.1%/97.8%);
observer B
(89.1%/
82.6%/91.3%). No
significant
differences.
Chawalparit 123 LBP with 1.5 Tesla Diagnostic “The limited Data
2006 lumbar machine performance for protocol MRI suggest a
interverteb LDH limited MRI (sagittal T2wi) limited MRI
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Diagnostic ral disc vs. full MRI (95% may be enough protocol as
herniation Cl) sensitivity (%)/ | for evaluative described
(LDH) specificity (%)/ lumbar disc can help
accuracy (%)/ herniation before | diagnose
PPV (%)/ NPV surgery in cases | LDH but
(%)/ likelihood of clinically may miss
ratio positive: suspected LDH any nerve
limited — 82.6 but not enough root
(62.9, 93.0)/ 80.0 for evaluative compression
(49.0, nerve root
94.3)/81.82/90.5 compression.”
(71.1, 97.3)/66.7
(39.1, 86.2)/4.13
vs. full MRI —
82.61 (62.9,
93.0)/70.0 (39.7,
89.2)/78.79/ 86.4
(66.7, 95.3)/ 63.6
(35.4,84.8/ 2.75.
Yan 2010 29, Central Not NA NA 1-10 | MRI vs. surgery: “[M]ultispiral Small
26 canal or mentioned mont | 15 true positive for | computed numbers.
Diagnostic had nerve root hs stenosis for both tomography Data
MRI canal for MRI and surgery; epidurography suggest
stenosis surg | 2 positive on MRI could obtain the epidurograp
confirmed ery but true negatives | image findings hy may help
by CT and patie | on surgery; 2 giving in diagnosis
MRI with nts negative on MRI consideration to of lumbar
clinical but false negative | both bone and nerve root
symptoms on surgery; 3 true | soft tissue by canal
; lateral negatives for both | contrast medium | stenosis but
herniated MRI and surgery. and three- cost-benefit
nucleus Sensitivity dimensional ratio not
pulposus (CT/MRI/multi- reconstruction.” evaluated.
confirmed spiral computed
by CT or tomography
MRI with epidurography on
irritation diagnosis of
sign of lumbar nerve root
nerve root; canal stenosis:
clinical 76.5%/
symptoms 88.2%/94.1%.
of lumbar Specificity
spinal (CT/MRI/multi-
stenosis; spiral computed
post-op tomography
recurrence epidurography on
of lumbar diagnosis of
Copyright® 2016 Reed Group, Ltd. 67




decompre

lumbar nerve root

ssion canal stenosis:
procedure 60.0%/
60.0%/80.0%.
Total consistent
rate
(CT/MRI/multi-
spiral computed
tomography
epidurography on
diagnosis of
lumbar nerve root
canal stenosis:
72.7%l/
81.0%/90.9%.
Lee 2012 753 LBP or Intera 1.5T EDX to MRI “[lIn symptomatic | Data
(437 radiating unit sensitivity (total patients with suggest
Diagnostic HIV pain at group/ HIVD lumbosacral EDX studies
D, least 2 subgroup/SS HIVD or SS, EDX | correlate
316 months subgroup): was significantly | well with
SS) with 0.532/0.591/0.472 | more correlate physical
diagnosed . EDX to MRI with clinical data | findings
herniation specificity (total than was suggestive
of group/HIVD MRI...EDX may of
interverteb subgroup/SS be a useful radiculopath
ral disc subgroup): diagnostic tool to | y.
(HIVD) or 0.837/0.795/0.919 | establish
spinal . MRI to EDX management
stenosis sensitivity (total protocols.”
(SS) group/HIVD
subgroup/SS
subgroup):
0.779/0.705/0.901
. MRI to EDX
specificity (total
group/HIVD
subgroup/SS
subgroup):

0.623/0.701/0.526
. Odds ratio, 95%
Cl, p-value: total —
5.84,4.14-8.22, p
=0.007; HIVD -
5.6, 3.67-8.55, p
<0.002; SS —
10.08, 4.98-20.41,
p <0.001.
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Barz 2010 200 Low back | 1.5 Tesla LSS group: “A positive Data
(200 pain and positive sedimentation suggest
Diagnostic LB, symptoma sedimentation sign | sign exclusively nerve root
100 tic lumbar identified in 94%, and reliably sedimentatio
LSS) spinal other 6 patients occurs in patients | n sign
stenosis false negatives. with LSS, (“sedimentati
(LSS) LBP group: 0% suggesting its on of lumbar
positive usefulness in nerve roots
sedimentation. clinical practice.” | to the dorsal
Rater agreement part of the
of subsample: 19 dural sac on
of 20 interobserver supine”
kappa 0.93. MRIs) can
Severity of be used to
functional limitation help
(ODI): 66% in LBP diagnose
group vs. 64% in LSSin
LSS group, p patients with
<0.01. Correlation clinical signs
between ODI and consistent
smallest CSA of with LSS.
dural sac: rho =
0.14.
Jia 1991 78 Lumbar Super- Accuracy “IM]RI could Data
canal conducting herniation (N): clearly reveal the | suggest MRI
Diagnostic stenosis MI/Simager surgery 65 vs. pathological and
and/or with MRI 63 (97%) vs. changes and myelography
disc surface coil myelography 64 anatomical comparable
herniation | and (98.5%). Accuracy | relations of in
spinecho stenosis (N): lumbar structures | diagnosing
sequence surgery 27 vs. without invasive lumbar disc
MRI 23 (85.2%) and radioactive herniations
vs. myelography damages, and and/or spinal
30 (90%). that with the stenosis
improvement of confirmed by
operative surgery.
technique, better
understanding of
image, and
reduction of cost,
MRl is likely to
replace
myelography in
the future.”
Modic 1986 60 Herniated | 0.6 T Percent “[S]urface cail Data
disk or supercondu agreement: MR was as suggest
Diagnostic lumbar ctive unit between surgical accurate as CT good
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canal using findings and MR: and slightly more | correlation in
stenosis prototype 82%; between accurate than MRI and CT
with surface surgery and CT: myelography in findings with
likelihood coil. 83%; between evaluating findings on
of require surgery and lumbar disk surgery for
surgery myelography: disease and disc
71%; between canal stenosis.” herniation
surgery and and stenosis
MR+CT: 92%; in lumbar
between surgery spine.
and CT
+myelography:
89%. Total
disagreement (N)
vs. surgery: MR
11;CT9;
myelography 16.
Mayerhoefe 31, Single or 3.0 Tesla Post hoc t-tests “[TIhe results of Data
r 2012 155 recurrent MR (normal vs. bulging/ | our study show suggest T2
discs episode of | scanner normal vs. that quantitative texture
Diagnostic low back herniation/bulging T2 texture images can
pain within vs. herniation): features and assist in
the last 6 mean T2 (0.32/ geometric looking for
months 0.001/0.001); T2 parameters are disc
texture entropy sensitive to the abnormalitie
(0.001/ <0.001/ presence of s on MRI's
0.003); T2 abnormalities at of lumbar
difference (0.001/ the posterior spine.

<0.001/0.018); T»
sum average

aspect of lumbar
intervertebral

(0.15/0.061/ 0.73); | discs (i.e. bulging
geometry: or herniation),
GeoM2xy probably more so
(<0.001/<0.001/ than simple
0.001); geometry: mean T2
GeoFv (0.016/ relaxation time
<0.001/0.001); measurements.”
geometry: GeoRf
(0.049/<0.001/0.00
5).
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Lurie 2008 50 Radicular No mention Overall intra- “Classification of | Data
pain with reader reliability disc morphology | suggest
Diagnostic positive measured by showed readers with
nerve root weighted kappa substantial intra- | specific
tension statistics (95% and inter-reader training in
sign or Cl): disc agreement, how to grade
neurologic morphology - 0.9 whereas thecal MRI films in
deficit at (0.85, 0.94); sac and nerve low back
least 6 thecal sa root compression | pain patients
months compression — showed more can have
and inter- 0.84 (0.71, 0.93); moderate reader | good
vertebral root impingement | reliability.” reliability in
disc —0.63(0.49, patients with
herniation 0.76). herniated
confirmed discs and
by slightly less
imaging well at
identifying
nerve root
pathology.
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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%
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 Prevalence of
Studies Finding

Herniated disc 5 22-40%
Bulging disc 5 24-81%
Degenerative 4 46-93%
disc

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
CTis 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 Epidural Steroid Injection). 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 MRl 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.

Copyright® 2016 Reed Group, Ltd. 72



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 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 RCTSs, 1 cross-sectional study, 1 case study, and 3
reviews).
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Iversen 116 Unilateral Lumba Prevalence of disc “The accuracy of CT used for
2013 chronic rCT herniation 77.8 %. individual clinical index comparison.
lumbar scan No individual tests tests used to predict Data suggest
RCT/ radiculopath highly accurate, imaging findings of physical exam
Diagnostic y lasting >12 sensitivities and nerve root impingement | has overall low
weeks specificities low with | in patients with chronic accuracy to
wide Cls. All positive | lumbar radiculopathy is | predict nerve root
likelihood ratios (LR) | low when applied in impingement.
were 4.0, and all specialised care, but
negative LR =0.4. clinicians’ overall
Overall clinical evaluation improves
evaluation slightly diagnostic accuracy
more accurate, with | slightly. The tests are
a positive LR of 6.28 | not very helpful in
(95% CI 1.06-37.21) | clarifying the cause of
for L4, 1.74 (95% CI | radicular pain, and are
1.04-2.93) for L5, therefore inaccurate for
and 1.29 (95% ClI guidance in the
0.97-1.72) for S1 diagnostic workup of the
nerve root patients. The study
impingement. population was highly
selected and therefore
the results from this
study should not be
generalised to
unselected patient
populations in primary
care nor to even more
selected surgical
populations.”
Nakao 75 L5 New 3- After surgery, all “All patients with Applies only to
2010 radiculopath | dimens reported relief from extraforaminal stenosis | patients with L5
y ional L5 radiculopathy. had an LSBT. The radiculopathy
Diagnostic comput Lumbosacral bony minimum cross- after
ed tunnel (LSBT) on 9 sectional area of the microendoscopic
tomogr patients in group A, bony tunnel was spinal surgery for
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aphy

13 in group B, 53 in

significantly smaller in

L5 radiculopathy.

3D group C on ipsilateral | patients with an Data suggest 3D-
CT) side. Minimum cross- | extraforaminal lesion CT can be useful
sectional area of than in those without in diagnosing
LSBT: significantly an extraforaminal “far-out”
smaller in group A lesion. 3D CTis a syndrome in
vs. group B, p useful tool for patients with L5
<0.005. Cutoff value | diagnosing radiculopathy
between groups A extraforaminal stenosis | who were
and B 0.8 cm?. at the lumbosacral referred for
Values <0.8 cm? are | junction.” surgery.
positive results, thus
7 of 75 were false
positive; none false
negative. Specificity
of diagnosis method
89.6%, sensitivity
100%.
Slebus 109 Radicular Lateral 18 CT superior for “[O]ur experience Study did not use
1988 leg pain scout months | cause of potential shows that a second any specific
views nerve root radiological procedure | measurement for
Diagnostic of CT involvement and is particularly indicated | outcomes,
scans. myelography better in cases of spinal besides re-
Philips at assessing effects. | stenosis, especially in evaluations. Data
Tomos CT does not provide | combination with a suggest CT
can direct image of bulging disc, and in superior to
350. intrathecal nerve cases of scar myelography for
root. formation due to potential nerve
previous operation.” root involvement.
Suggests both
CT and
myelography can
detect lumbar
disc herniation
seen on surgery.
Study done with
no discussion or
comparison of
MRI.
Willen 172 LBP, Compre - During exam in axial “According to the study Data suggest
2001 sciatica, or ssion loading, additional results, axially loaded axial loading can
neurgenic device, information found in imaging adds frequent provide
Diagnostic claudication | Dynawe 50 (29%) of 170 additional valuable additional
Il for patients. Percentage | information, as information in
axial of additional valuable | compared with degenerative
loading information increased | conventional imaging lumbar spine
of to 50% in patients methods, especially in patients, but
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lumbar with sciatica if patients with neurogenic | overall low
spine in recommended claudication, but also in percentage. No
compute inclusion criteria for patients with sciatica if mention of cost-
d exam in axial loading | defined inclusion criteria | benefit analysis
tomogra used. are used.” to see if
phy additional cost is
appropriate.
Beauvais 78 Sciatica or Lumba 3 All herniations in “[Elarly CT scan did Data suggest
2003 femoral rCT months | location consistent not predict the clinical that despite care
neuralgia <1 | scan with pain. After 3 outcome of patients based on
Diagnostic month months treatment, with nerve root pain bedrest,
duration, 45 (75%) recovered | from lumbar disk medications, and
presumably partially (n =18, herniation. None of the | back braces,
due to a disk 30%) or completely CT criteria was early CT of
herniation (n =27, 45%); 15 associated with a poor | lumbar spine did
(25%) had not clinical outcome. Early | not help

recovered, thus
needed surgery or
chemonucleolysis.
No statistically
significant
differences in
symptoms duration,
sex ratio or age
found between
groups. Patients
admitted for pain:
higher in failure
group (p = 0.01).

CT scan has no
prognostic value in this
setting.”

differentiate
between acute
LBP patients with
a disc herniation
on who
recovered and
who did not.
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Carrera 243 LBP and/or GE - Lumbar facet “CT can effectively Data suggest CT
1980 sciatica. CT/IT abnormalities in 139 diagnose and scans can help
8800 (57 %), herniated disk | differentiate between delineate
Diagnostic in 48 (20 %); 28/48 lumbar facet between
with herniated disk arthropathy and a herniated vs.
had myelograms herniated disk.” non-herniated
before or after CT. 3 disc low back
myelograms pain.
negative, 2 equivocal
for herniated disk.
Defects shown by
myelography
correlated with CT
scans of herniated
nucleus pulposus. CT
findings correlated
with surgical
observations in cases
of herniated disk and
results of intra-
articular facet block in
small series of
patients.
Gilbert 782 LBP, nerve | Lumba 24 Differences in mean | “[E]arly use of imaging | Early imaging
2004 root entrap- | rCT months | ALBP scores -3.05 does not appear to appeared largely
ment, scan (95% CI:-5.16, 0.95; | affect the treatment ineffective for
RCT/Diag neuro-genic p =0.005) at 8 overall. Decisions improved
nostic claudica- months and -3.62 about the use of outcomes. Did
tion, patho- (95% CI: -5.92, - imaging depend on randomization
logical 1.32; p = 0.002) at judgments concerning | into CT/MRI early
fractures, 24 months. FSF-36 whether the small or late. Early gap
osteo- differences in bodily | observed improvement | had shorter
porosis pain subscale score | in outcome justifies duration of LBP

4.54 (95% ClI 1.23,
7.86; p =0.007) at 8
months, and 5.14
(95%CI: 1.61, 8.67;
p = 0.004) at 24
months.

additional cost.”

and better
scores. Data
suggest early
imaging in LBP
without red flags
does not change
clinical
outcomes. Did
questionnaires,
but did not look
at depression
diagnosis.
Looked at impact
on treatment.
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Data suggest
early spinal
imaging with MRI
or CT does not
significantly
impact clinical
outcomes at 24
months. Patients
with imaging
appeared to feel
more re-assured
at higher cost of
care.

Kalichman
2010

Diagnostic

187

LBP with
pain in
buttocks or
thighs, pain
in one lower
leg,
numbness
or tingling in
leg or foot,
weakness
of leg or
foot,
degeneratio
n,
intervertebr
al disc
narrowing,
facet joint
osteoarthriti
S,
spondilolisth
esis,
spondylolysi
s and spinal
stenosis.

8-slice
multide
tector
CT
scan,
with
saggita
| and
coronal
reconst
ruction
s

Spinal stenosis
associated with self-
reported LBP after
adjustment with CT-
degenerative
features (95% ClI:
3.45[1.12-10.68]; p =
0.27).

“This ancillary project
to the Framingham
Heart Study is the first
community-based
study of the
prevalence of CT-
evaluated lumbar
spinal degeneration
features in an
unselected
population.”

No reported
follow-up. Data
suggest CT
findings of spinal
stenosis can be
related to LBP
andis a
correlation
between facet
OA and
decreased
muscle density.
Difference
between “relative
stenosis (10-
12mm” and
“absolute”
(<10mm).
Differentiates
between
congenital and
acquired
stenosis.
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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).

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 (1)
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)

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)

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).
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Aota 2007 | 9.0 | 117 Lumbar Magnetic Foraminal narrowing on “MRM adds Data suggest some
spinal Resonance MRI sensitivity (kappa = additional and more | potential utility for
Diagnostic stenosis Myelography 0.671) 96%, Specificity specific information | MR myelography
(MRM) 67%, PPV 4% and NPV for evaluation of but data not tied to
100%. For abnormal symptomatic outcomes. Data
course of nerve roots on foraminal stenosis. | suggest MRM can
MRM (kappa = 0.843) MRM is particularly | be useful in
corresponding values useful in cases of detecting foraminal
96%, 83%, 7%, and multiple sites or stenosis. The
100% respectively. For levels of findings on the 27
spinal nerve swelling on involvement, or in volunteers suggest
MRM (kappa = 0.928), situations of foraminal stenosis
same corresponding confounding clinical | is not always the
values 60%, 99%, 35%, features, especially | pain generator.
99%. when equivocal
findings from MRI
in the foramen or
equivocal results of
selective nerve
injections exist.”
Bischoff 9.0 | 57 Herniated | Myelography CT scan most sensitive “It was found in our | Data suggest CT
1993 nucleus and CT- for HNP (77%) and series of patients more sensitive for
puposus Myelography accurate (76%), vs. that in the HNP than
Diagnostic (HNP) and Myelography most diagnosis of HNP myelography. CT-
spinal specific (89%) test. MRI and/or spinal myelography,
atenosis and CT equally accurate stenosis, the trend myelography, MRI
(85%) and sensitive was that myelo-CT | had no statistical
(87%) for spinal stenosis | was the most difference in SN
vs. Myelography more accurate and and SP or accuracy
specific (81%). sensitive test and in HNP or spinal
myelography the stenosis. MRI less
most specific in potential for
patients who had adverse events.
not undergone
previous lumbar
surgery.”
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Engelhorn | 5.5 | 20 Lumbar Flat panel Mean dural cross- “This study shows Data suggest some
2007 spinal volumetric sectional diameter (D- that FPVCT is measures of cord
stenosis computed CSD) for all levels equal to MSCT in compromise not
Diagnostic tomography referred to MSCT and analysis of lumbar better with
(FPVCT) FPVCT 9.26+3.06mm spinal stenosis and | myelography vs.
with and 9.48+2.9mm. Mean degenerative disc CT. Data suggest
conventional dural cross-sectional area | disease. Compared | similar findings with
lumbar (D-CSA) all levels with MSCT, FPVCT | FPUCT and MSCT
myelography referred to MSCT and decreases radiation | in analysis of
and FPVCT 63.2+ 10.8mm? dose and lumbar spinal
compared to and 64.7+11.2mm?2 examination time.” stenosis and DDD.
multislice FPVCT vs. MSCT, no
computed difference between D-
tomography CSD and D-CSA all disc
(MSCT). levels (p >0.89).
Bakhsh 4.0 | 80 Lumbar Lumbar Right sciatica in 40 “Myelography is an | Data suggest some
2012 spinal Myelography patients (50%) and left informative potential utility for
stenosis sciatica in 29 (36.25%). technique in areas myelography but
Diagnostic and Myelograms positive in where CT and MRI | data not tied to
sciatica 77% and negative in are not available... | outcomes. Data

22.5% of cases. Each
myelogram suggested
either lumbar disc
herniation or spinal
stenosis.

should be reserved
only for those
patients who have
a strong clinical
diagnosis of lumbar
disc lesion or spinal
stenosis.”

suggest x-ray
myelogram can
show evidence of
disk herniation or
spinal stenosis, but
there were no
comparisons made.
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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.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
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 Sl 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, Insufficient Evidence (1)
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 Sl joints.(375) Some data suggest SPECT may outperform
bone scanning. Additional studies are needed to determine if SPECT adds something to the
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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.
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prevalent difference for
abnormalities at p = 0.07
for those +SLRT SPECT
and 25% having -SLRT.

to have MRI
abnormalities at
multiple sites.
Addition of
SPECT/CT is
invaluable in
differentiating
significant from
incidental non-
significant findings on
MRI. Increased tracer
uptake in the anterior
part of the vertebral
body with associated
osteophytes and or

Ryan 1992 | 8.0 | 80 | Lum | LBP Bone 60% of with “[lIn a group of Data suggest
bar between | scintigra abnormalities using patients with chronic SPECT more
Diagnostic and | lower ribs | phy SPECT vs. 35% back pain who often sensitive, however,
pelvi | and abnormalities using difficult to manage data not shown
s gluteal planar imaging. SPECT because of an related to
folds also found 51% of imprecise or unknown | outcomes. Study
lesions in vertebral body | diagnosis many have | suggest SPECT is
or in individual parts of abnormalities on superior to planar
posterior neutral arch. radionuclide bone bone imaging
scan, reflecting especially in
altered metabolic identifying specific
activity, and these facet pathology.
mostly do not
correspond to a
detectable lesion on
plain X-ray.”
Harisankar | 6.5 | 30 | L4/L | Chronic Hybrid Significant difference (p “[A]ll patients with Data suggest
2012 5 LBP with = 0.002) between the LBP are likely to have | SPECT may have
bone SPECT (+) and SPECT some MRI utility, however
Diagnostic scintigra (-) patients for reduction abnormality. Most of data not shown to
phy in functional capacity. No | the patients are likely | improve outcomes.

Study suggests
SPECT/CT may
find more endplate
changes but was
less sensitive to
facet abnormalities.
SPECT/CT may be
a useful adjunct to
MRI in CLBP
patients.
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sclerotic changes in
CT is the SPECT/CT
equivalent of
intervertebral disc
degeneration. This
pattern has
statistically significant
agreement with MRI

evidence of
intervertebral disc
degeneration.”
Gunzburg 6.0 | 18 | L2to | No prior Low- Not enough data to show | “[W]e propose using Small sample size
1994 L5- back energy a significant correlations | SPECT for the study limited conclusions.
S1 history parallel between scintigraphic of the lumbar No past medical
Diagnostic and collimat intervertebral disc activity | intervertebral disc history, mechanism
present or with from the control group and suggest that of injury provided.
first bone vs. MRI patients of L2-3, | further investigations | Study suggests
episode scintigra L3-4, L4-5, and L5-S1. will help determine its | that SPECT done
of acute phy clinical value.” on young patients
LBP in first 72 hours
undergoi after injury may
ng MRI, show abnormalities
radiograp not seen on lumbar
hy or radiographs.
tomoscint Clinical
igraphy. significance
unclear as no
follow-up or a
treatment given.
Bodner 55 | 15 | L3, Mechanic | High SPECT confirmed 11 vs. | “Single photon Data suggest
1988 L4, al LBP resolutio Bone scan had 6, and x- | emission computed SPECT superior to
L5 n ray had only 3. Four tomography images bone scanning,
Diagnostic collimat were omitted for normal holds great promise however data not
or with examinations. SPECT for orthopedic shown to improve
bone test more sensitive. application, especially | outcomes.
scintigra in areas of difficult
phy anatomy such as the

spine, pelvis, and
small bones of the
hands and feet.”
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Pneumatico
s 2006

Diagnostic

4.5

47

Back
pain
schedule
d for
facet joint
injections

Bone
scintigra
phy/
bone
scannin

g

Al only group with
difference at 1 month (p
<0.008). Change in pain
scores at 3 months
higher in Group Al (p
<0.001) than other two.
Group B higher (p =
0.015) than A2. No
differences at 6 months.

“[Blone scanning with
SPECT helps in the
identification of
patients who would
benefit from a facet
joint injection.”

No placebo. Trial
included facet joint
abnormalities in
100%, making
limited utility for
diagnostic
purposes or
specificity or
positive predictive
value. Data
suggest better
short-term
response to
injection if SPECT
positive and used
to target injection.
No difference at 6
months; suggests
no intermediate- or
long-term benefits.
Had previous
imaging done. Data
suggest using
SPECT scans to
identify which facet
joint injections can
decrease number
of facets injected
and improve pain
reports up to 3
months after
injections. No
clinical difference
reported at 6
months.
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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 — Recommended, Evidence (C)

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) 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.

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
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(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
There are no quality studies regarding the use of electromyography.

We searched PubMed, EBSCO, Cochrane Review, and Google Scholar with limits on publication
dates from 2011-2012. We used the following 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 zero articles and
included zero articles.

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, Insufficient Evidence (1)
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 hot recommended.
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Evidence for the Use of Surface Electromyography

There are 4 moderate-quality studies incorporated into this analysis.(400, 423-425) There are 2 low-
guality 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.
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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 diaghosing low back pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
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.
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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, Insufficient Evidence (1)
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 sacraoiliitis. 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 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, Insufficient Evidence (1)
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
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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, Insufficient Evidence (1)
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 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
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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
moderately not recommended for acute, subacute, or chronic low back pain or radicular pain
syndromes.

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

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) If a 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 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
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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.
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