
A
54-year-old self-employed
carpenter develops severe low
back and left lower extremity
pain picking up a bag of tools
at the completion of his work-

day that is more severe than anything he
has previously experienced. He makes an
urgent visit to his primary care physician,
who advises several days of bed rest,
ibuprofen 600mg PO four times daily,
cyclobenzaprine 10mg PO three times
daily as needed, and hydrocodone/apap-
5/500mg four times daily PRN. 

The patient does not improve after
several days of bed rest and returns to his
primary care doctor, now complaining of
weakness in his left lower extremity as
well as pain radiating from his lower back
to the sole of his left foot, reporting a
pain intensity level of 9/10. There is no
significant past medical history, he denies
tobacco, regular alcohol or recreational
drug use. He has no complaints of weight
loss, shortness of breath, bowel or bladder
dysfunction, nor is there any associated
litigation or worker’s compensation
claim. His physical exam is normal. The
musculoskeletal exam reveals positive
straight leg raising at 45 degrees on the
left as well as palpable painful muscle
spasm in the left paralumbar region. The
neurological exam reveals weakness of
dorsiflexion of the left great toe and left
gastrocnemius as well as a diminished left
ankle reflex. No loss of sensation is noted.
He was advised to seek physical therapy.

Two weeks later, the patient presents
to his primary care physician with the
same complaints and exam findings. This
time he is referred to an orthopedic sur-
geon who orders an MRI of the lumbo-

sacral spine without contrast, which
demonstrates degenerative disc disease
with left lateral disc herniations at the L4-
5 and L5-S1 levels, each associated with
nerve root compression. The surgeon
suggests continuing physical therapy and
a series of epidural steroid injections. He
meets with a pain management specialist
and receives three injections over one
month. His strength improves dramati-
cally and his ankle reflex returns to nor-
mal; however, he continues to complain
of radicular pain in his left lower extrem-
ity rated at an intensity level of 6/10. 

He is referred back to his primary care
physician who adds nortriptyline 25mg
PO at bedtime while continuing to take
ibuprofen, cyclobenzaprine and hydro-
codone/apap. He returns for follow up
one month later with a pain intensity
level of 5/10. He cannot return to work,
yet his neurological exam remains nor-
mal. He is advised to discontinue the nor-
triptyline and he is now prescribed gaba-
pentin 300mg PO at night increasing
over six days to 300mg PO three times
daily. His PT benefits are exhausted and
he is following a home exercise program. 

The patient returns to his primary
care doctor one month later, noting no
substantial improvement in his pain
intensity level, which is still 5/10. He has
not returned to work. One month later
he notes that his pain intensity level has
increased to 8/10, describing an aching
back as well as pain radiating to his left
lower extremity. His primary care doctor
changes his NSAID from ibuprofen to
diclofenac 75mg PO two times daily and
the patient is referred to you for a neuro-
logical evaluation and treatment. 

Back to Basics
The impact and preva-
lence of chronic low back
pain (LBP) are stagger-
ing. This should be
viewed as pain experi-
enced in the lum-
bosacral spinal or
paraspinal region, as
pain in the leg that
may accompany LBP
or radiculopathy
should be considered
as a related but sepa-
rate pain problem
with a different
pathophysiology. 

Fifty to 80 percent
of adults will experi-
ence LBP at some
point, making it the
fifth most common rea-
son for all physician visits
and the most common
reason for disability and
productivity impair-
ment in the US. Annually,
the direct and indirect
costs of LBP in the United
States are believed to
exceed $50 billion. 

Despite the often quot-
ed figure that 75-90 percent
of individuals with acute
LBP will recover within four
to six weeks regardless of how
they are treated, other studies have sug-
gested that pain may continue in 72 per-
cent of individuals and disability may
exist in 12 percent of individuals one year
following onset after even a single
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episode. Individuals at risk for acute low
back pain include those with a congeni-
tally narrowed spinal canal, a history of
smoking, obesity, a history of substance
abuse, jobs which require hard physical
labor, age over 55 years, poor physical fit-
ness, pregnancy and scoliosis. Aspects of
LBP predictive of the development of dis-
ability and chronicity include anxiety, a
sedentary life style at LBP onset, past his-
tory of distress, depression and somatiza-
tion, a history of poor coping behaviors,
radicular complaints in the lower extrem-
ity and a positive straight leg raising test.

Clues from the Anatomy 
The lumbar spine is made up of five lum-
bar vertebrae and the sacrum. A motion
segment is defined as two vertebrae and
an intervertebral disc. An adult interver-
tebral disc is made up of the nucleus pul-
posus, the vertebral endplate and the
annulus fibrosus. The annulus itself is
made up of rings of fibrocartilaginous tis-
sues and the nucleus pulposus is a loose
gelatinous material in the middle of the
disc. The nucleus pulposus is placed
under great pressure and is normally lim-
ited or contained by the annulus. The
intervertebral discs are supplied by a
number of different nerves including the
sinuvertebral nerves, which are responsi-
ble for the posterior innervation of the
ventral component, as well as the ramus
communicans nerve, which supplies the
ventral and lateral aspect of the disc. 

The two principal branches of the
spinal nerves, which provide sensory in-
nervation to the different spinal struc-
tures, include the sinuvertebral nerve and
the medial branch of the posterior branch
of the primary ramus. The sinuvertebral
nerve will innervate the dura matter, pos-
terior longitudinal ligament, anterior lon-
gitudinal ligament and the intervertebral
discs. The medial branch will innervate
the facet joint, the vertebral arch and the
spinous process. The ramus communi-
cans nerve innervates the ventral and lat-
eral aspects of the disc. Nociceptors are

located in the spinal ligaments, perios-
teum of the vertebral bodies, and outer
third of the annulus fibrosus, the facet
joints and the paraspinal musculature. 

Almost 90 percent of LBP patients
don’t have a defined specific cause; there-
fore, it is not possible to determine a pre-
cise anatomical generator of the pain.
This is, in itself, a staggering fact. The
possible etiologies include a true disc her-
niation with or without radicular symp-
toms, spondylosis, spondylolisthesis (an-
terior displacement of one vertebrae over
the one underneath it), spondylolysis
(defect in pars articularis), facet arthopa-
thy, spinal stenosis (congenital or ac-
quired), traumatic or osteoporotic frac-
ture, foraminal stenosis, severe kyphosis
or scoliosis, neoplastic disease, infection,
Scheurman’s disease, Paget’s Disease and
inflammatory conditions such as ankylos-
ing spondylitis, psoriatic spondylitis or
Reiter’s syndrome.

Evaluation
In addition to performing a detailed his-
tory and physical exam, look for any of
several “red flags” such as recent trauma,
known osteoporosis, recent unexplained
weight loss, known cancer, fever, pain
when supine, clear neurological dysfunc-
tion including bowel or bladder com-
plaints as well as a history of IV drug use.
In some cases, blood tests may help con-
firm and/or define a systemic condition
associated with or causing the LBP.

Numerous imaging techniques are
available for viewing the lumbar spine.
There are no absolute guidelines and each
may have its own place in the evaluation
of LBP. For acute LBP without the pres-
ence of red flags, most would agree there
is no role for imaging. Imaging is impor-
tant for patients whose history and phys-
ical suggest red flag conditions. 

Keep in mind that, regardless of the
imaging modality used, while imaging
may provide useful anatomical informa-
tion, it may not help determine the pre-
cise cause of pain, nor will it be helpful in

planning treatment. Imaging studies are
appropriate for individuals who are older
than 50 since these individuals are more
likely to have compression fractures,
spinal stenosis and other degenerative
changes. 

The overall best imaging study to use
is MRI; however, due to its expense many
practitioners will obtain plain radi-
ographs initially. These may be helpful for
identifying fractures, such as tumors and
arthropathy, but will not detect disc
bulges or herniations, or para/intraspinal
masses. CT scanning is an excellent
choice for imaging bony anatomy. CT-
myleography may be the best procedure
for those with a contraindication to MRI
or for those with spinal instrumentation
but, even with improved techniques, this
procedure is riskier than MRI. 

If the clinical presentation and 
findings suggest radiculopathy and/or
peripheral neuropathy, electrodiagnostic
testing may help in localizing a lesion,
determining correlation of imaging 
findings, demonstrating the extent of
an injury as well as helping to predict
recovery. 

Psychosocial assessment (e.g., screen-
ing for nonphysical factors) is a vital part
of managing LBP. Patients with a history
of substance abuse, pending litigation,
lower job satisfaction, or an affective dis-
order will be more complicated to treat
and may fight your efforts to treat them.

Back to Back
Now that we are acquainted with the
mechanisms and mysteries of this condi-
tion, we are ready to consider the neurol-
ogist’s role in the evaluation and treat-
ment of LBP. In next month’s column, we
will return to the patient presented here
and discuss the treatment options. PN
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