(e.g., herpes zoster, Lyme disease), carcinomatous meningitis, and root
avulsion or traction (severe trauma).

INFECTIONS/INFLAMMATION
Vertebral osteomyelitis is often caused by staphylococci, but other
bacteria or tuberculosis (Pott’s disease) may be responsible. The primary source of infection is usually the urinary tract, skin, or lungs.
Intravenous drug use is a well-recognized risk factor. Whenever pyogenic osteomyelitis is found, the possibility of bacterial endocarditis
should be considered. Back pain unrelieved by rest, spine tenderness
over the involved spine segment, and an elevated ESR are the most
common findings in vertebral osteomyelitis. Fever or an elevated white
blood cell count is found in a minority of patients. MRI and CT are
sensitive and specific for early detection of osteomyelitis; CT may be
more readily available in emergency settings and better tolerated by
some patients with severe back pain. The intervertebral disk can also
be affected by infection (diskitis) and, very rarely, by tumor.
Spinal epidural abscess (Chap. 456) presents with back pain (aggravated by movement or palpation), fever, radiculopathy, or signs of
spinal cord compression. The subacute development of two or more
of these findings should increase the index of suspicion for spinal epidural abscess. The abscess may track over multiple spinal levels and is
best delineated by spine MRI.
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Sprains and Strains The terms low back sprain, strain, and mechanically induced muscle spasm refer to minor, self-limited injuries associated with lifting a heavy object, a fall, or a sudden deceleration such
as in an automobile accident. These terms are used loosely and do not
clearly describe a specific anatomic lesion. The pain is usually confined
to the lower back, and there is no radiation to the buttocks or legs.
Patients with paraspinal muscle spasm often assume unusual postures.

Back and Neck Pain

NEOPLASMS
Back pain is the most common neurologic symptom in patients with
systemic cancer and is the presenting symptom in 20%. The cause is
usually vertebral body metastasis but can also result from spread of
cancer through the intervertebral foramen (especially with lymphoma),
from carcinomatous meningitis, or from metastasis to the spinal cord.
Cancer-related back pain tends to be constant, dull, unrelieved by rest,
and worse at night. By contrast, mechanical low back pain usually
improves with rest. MRI, CT, and CT myelography are the studies of
choice when spinal metastasis is suspected. Once a metastasis is found,
imaging of the entire spine reveals additional tumor deposits in onethird of patients. MRI is preferred for soft tissue definition, but the
most rapidly available imaging modality is best because the patient’s
condition may worsen quickly without intervention. Fewer than 5% of
patients who are nonambulatory at the time of diagnosis ever regain
the ability to walk; thus, early diagnosis is crucial. The management of
spinal metastasis is discussed in detail in Chap. 118.

TRAUMA
A patient complaining of back pain and an inability to move the legs
may have a spine fracture or dislocation; with fractures above L1 the
spinal cord is at risk for compression. Care must be taken to avoid further damage to the spinal cord or nerve roots by immobilizing the back
or neck pending the results of radiologic studies. Vertebral fractures
frequently occur in the absence of trauma in association with osteoporosis, glucocorticoid use, osteomyelitis, or neoplastic infiltration.
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CHAPTER 22

SPONDYLOSIS AND SPONDYLOLISTHESIS
Spondylosis, or osteoarthritic spine disease, typically occurs in later life
and primarily involves the cervical and lumbosacral spine. Patients
often complain of back pain that increases with movement, is associated with stiffness, and is better when inactive. The relationship
between clinical symptoms and radiologic findings is usually not
straightforward. Pain may be prominent when x-ray, CT, or MRI findings are minimal, and prominent degenerative spine disease can be seen
in asymptomatic patients. Osteophytes or combined disk-osteophytes
may cause or contribute to central spinal canal stenosis, lateral recess
stenosis, or neural foraminal narrowing.
Spondylolisthesis is the anterior slippage of the vertebral body,
pedicles, and superior articular facets, leaving the posterior elements
behind. Spondylolisthesis can be associated with spondylolysis, congenital anomalies, degenerative spine disease, or other causes of
mechanical weakness of the pars (e.g., infection, osteoporosis, tumor,
trauma, prior surgery). The slippage may be asymptomatic or may
cause low back pain and hamstring tightness, nerve root injury (the L5
root most frequently), symptomatic spinal stenosis, or CES in severe
cases. Tenderness may be elicited near the segment that has “slipped”
forward (most often L4 on L5 or occasionally L5 on S1). Focal anterolisthesis or retrolisthesis can occur at any cervical or lumbar level and
be the source of neck or low back pain. Plain x-rays with the neck or
low back in flexion and extension will reveal the movement at the
abnormal spinal segment. Surgery is considered for pain symptoms
that do not respond to conservative measures (e.g., rest, physical
therapy) and in cases with progressive neurologic deficit, postural
deformity, slippage >50%, or scoliosis.

Lumbar adhesive arachnoiditis with radiculopathy is due to fibrosis
following inflammation within the subarachnoid space. The fibrosis
results in nerve root adhesions and presents as back and leg pain associated with focal motor, sensory, or reflex changes. Causes of arachnoiditis include multiple lumbar operations, chronic spinal infections
(especially tuberculosis in the developing world), spinal cord injury,
intrathecal hemorrhage, myelography (rare), intrathecal injections
(glucocorticoids, anesthetics, or other agents), and foreign bodies. The
MRI shows clumped nerve roots or loculations of cerebrospinal fluid
within the thecal sac. Clumped nerve roots may also occur with demyelinating polyneuropathy or neoplastic infiltration. Treatment is usually unsatisfactory. Microsurgical lysis of adhesions, dorsal rhizotomy,
dorsal root ganglionectomy, and epidural glucocorticoids have been
tried, but outcomes have been poor. Dorsal column stimulation for
pain relief has produced varying results.

Traumatic Vertebral Fractures Most traumatic fractures of the lumbar
vertebral bodies result from injuries producing anterior wedging or
compression. With severe trauma, the patient may sustain a fracturedislocation or a “burst” fracture involving the vertebral body and posterior elements. Traumatic vertebral fractures are caused by falls from a
height, sudden deceleration in an automobile accident, or direct injury.
Neurologic impairment is common, and early surgical treatment is
indicated. In victims of blunt trauma, CT scans of the chest, abdomen,
or pelvis can be reformatted to detect associated vertebral fractures.
METABOLIC CAUSES
Osteoporosis and Osteosclerosis Immobilization, osteomalacia, the
postmenopausal state, renal disease, multiple myeloma, hyperparathyroidism, hyperthyroidism, metastatic carcinoma, or glucocorticoid use
may accelerate osteoporosis and weaken the vertebral body, leading
to compression fractures and pain. Up to two-thirds of compression
fractures seen on radiologic imaging are asymptomatic. The most
common nontraumatic vertebral body fractures are due to postmenopausal or senile osteoporosis (Chap. 425). The risk of an additional
vertebral fracture at 1 year following a first vertebral fracture is 20%.
The presence of fever, weight loss, fracture at a level above T4, or the
conditions described above should increase suspicion for a cause other
than senile osteoporosis. The sole manifestation of a compression
fracture may be localized back or radicular pain exacerbated by movement and often reproduced by palpation over the spinous process of
the affected vertebra.
Relief of acute pain can often be achieved with acetaminophen or
a combination of opioids and acetaminophen. The role of NSAIDs
is controversial. Both pain and disability are improved with bracing.
Antiresorptive drugs, especially bisphosphonates (e.g., alendronate),
have been shown to reduce the risk of osteoporotic fractures and are
the preferred treatment to prevent additional fractures. Less than
one-third of patients with prior compression fractures are adequately
treated for osteoporosis despite the increased risk for future fractures;
even fewer at-risk patients without a history of fracture are adequately
treated. Given the negative results of sham-controlled studies of percutaneous vertebroplasty (PVP) and of kyphoplasty for osteoporotic
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