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DISCLOSURES

CASE STUDY. A 71-year-old generally healthy woman presents for her
first visit in 3 years. She ambulates slowly from the waiting room, with
a more stooped posture than previously. She reports a 2-year history of
slowly worsening buttock and leg pain when she walks any distance.
She has noticed that her symptoms are much less when she leans on a
shopping cart in the grocery store. Her buttock/leg pain resolves within
a few minutes when she sits down. The patient exhibits signs and symp-
toms suggestive of lumbar spinal stenosis (LSS).

Natural history of lumbar spinal stenosis

Lumbar spinal stenosis (LSS) is described as a clinical syndrome of but-
tock or lower extremity pain, which may occur with or without back
pain that is associated with diminished space available for the neural
and vascular elements in the lumbar spine.' There are several categories
of LSS, of which degenerative LSS is the most common and the focus of
this article.

The normal process of aging leads to degenerative changes in the lum-
bar spine. These changes include the formation of osteophytes (bone spurs),
hypertrophy of the facet joints and ligamentum flavum, bulging of the inter-
vertebral discs, and deformities such as spondylolisthesis and scoliosis.

The result is gradual narrowing (stenosis) of the central spinal canal,
the area under the facet joints (subarticular recess), and the neural foram-
ina. Significant stenosis produces compression of the underlying neural and
vascular elements that results in the typical painful symptoms (FIGURE 1).

Lumbar spinal stenosis is a slowly progressive disorder that typi-
cally does not present until age 50 or older. However, not all patients
with LSS develop significant or disabling symptoms. In one report of 50
patients with mild disease, nearly half of the patients had either no pain
or mild pain (on a 10-point visual analog scale) 10 years after diagno-
sis.2 Approximately 30% to 50% of patients with clinically mild or moder-

Dr. Doorly reports he was previously on the speakers bureau for Medtronic. Dr. Lambing reports she is on the speakers bureau for Medtronic.
Dr. Malanga reports he is on advisory boards of Cephalon, Endo Pharmaceuticals, and Forest Laboratories. Dr. Maurer reports he is a con-
sultant for Medtronic. Dr. Rashbaum reports he receives royalties and intellectual property rights from, is on the advisory board of, and has

ownership interest in Medtronic.

Supplement to The Journal of Family Practice | Vol 59, No 8 | August 2010  S1



Images reprinted with permission from Terence P. Doorly, MD
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[FE0LETEE] MRI of lumbar spinal stenosis

opathy, such as statins, cimeti-
dine, or cyclosporine, should
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Sagittal T2 MRI showing normal lumbar
lordosis with spacious spinal canal

STENOSIS

Sagittal L3-4 T2 MRI showing degenera-
tive changes, including disc bulging, loss
of disc height, facet and ligament hyper-
trophy, and grade 1 spondylolisthesis at

L3-4, producing spinal stenosis.

be explored.

There are no universally ac-
cepted findings on physical ex-
amination, although a stooped
forward posture is common
(FIGURE 2, BOX 2). Generally, the
range of motion is forward flex-
ion without pain, but restricted,
often with pain, in extension.
The patient typically has normal
strength and normal sensory ex-
amination results, but often has
decreased or absent ankle jerk
reflexes bilaterally. There is usu-
ally no tenderness over the spine
on palpation. Physical findings
that are most strongly linked to
LSS include a wide-based gait,
thigh pain that worsens with 30
seconds of lumbar extension,
progressive leg weakness with
continued walking, and neuro-
muscular deficits.!

ate degenerative LSS have a favorable natural history and
rarely suffer rapid or catastrophic neurologic deteriora-
tion.! However, functional limitations that typically occur
with moderate or severe LSS can be life-altering.

Assessment and differential diagnosis
A focus of the assessment is to rule out other causes of
buttock/leg pain and to exclude any significant “red flag”
pathologies. The patient history is usually notable for leg
and/or buttock pain (neurogenic claudication) that is
gradual in onset and is sometimes accompanied by low
back pain (FIGURE 2, BOX 2). LSS typically progresses slow-
ly; rapid progression suggests another etiology. As with
the patient described earlier, symptoms are provoked by
standing upright and walking, and relieved with flexion
(eg, leaning forward on a shopping cart or sitting).! Ra-
dicular pain symptoms can be unilateral or bilateral and
range from dull and aching to dysesthetic or sharp.
Assessing the impact of symptoms on function and
daily activity is important, as this guides treatment plan-
ning. The functional assessment may be facilitated by
asking patients to write down those activities they want
or need to do and still can do on 1 sheet of paper, and
those activities they want or need to do but can’t do on
another sheet of paper (“can do/can’t do assessment”).
The impact of other conditions such as arthritis, periph-
eral vascular disease, diabetes, peripheral neuropathy,
and motor neuron disease should be investigated. In
addition, the use of medications that can cause my-

Signs or symptoms sugges-
tive of red flag pathology include cauda equina syndrome
(lower extremity pain, weakness, and numbness that may
involve the perineum and buttocks, associated with bladder
and bowel dysfunction), fever, nocturnal pain, steroid use,
gait disturbance, structural deformity, unexplained weight
loss, previous carcinoma, severe pain upon lying down,
recent trauma with suspicious fracture, or the presence of
severe or progressive neurologic deficit. If any of these con-
ditions is present, further diagnostic work-up in a timely
fashion is indicated.?

It is particularly important to differentiate the
neurogenic claudication of LSS from vascular claudi-
cation, as the treatments are vastly different (TABLE).?
Since vascular claudication results from an impaired
blood supply caused by atherosclerosis, measuring the
ankle brachial index is helpful to distinguish between
the 2 types of claudication. In addition, patients with
neurogenic claudication tolerate the bicycle test well,
whereas patients with vascular claudication become
symptomatic as tissue hypoxia occurs. Similarly, lim-
ited evidence suggests that the 2-stage treadmill test,
which capitalizes on the postural dependency of stenot-
ic symptoms, also may be useful to differentiate patients
with neurogenic vs vascular claudication.’ Findings sig-
nificantly associated with neurogenic claudication in-
clude an earlier onset of symptoms with level walking
(P=.0009), increased total walking time on an inclined
treadmill (P=.014), and prolonged recovery time after
level walking (P=.001).*

S2 August 2010 | Vol 59, No 8 | Supplement to The Journal of Family Practice



Investigation

The history and physical examination are usually suffi-
cient to make a presumptive diagnosis of LSS. It is impor-
tant to realize, however, that if stenosis is identified on
radiologic studies but is not correlated with symptoms,
itis of little clinical significance. There is, in fact, no clear
relationship between symptoms and the degree of ste-
nosis.®’ Indeed, investigation suggests that approximately
one-third to two-thirds of asymptomatic adults have a
substantial spinal abnormality as shown by magnetic
resonance imaging (MRI).*” Imaging is not indicated for
LSS unless there are moderate functional loss, neurolog-
ic deficit, or red flags suggestive of other causes of spinal
disease (FIGURE 2). An MRI should be ordered prior to re-
ferral if clinical suspicion is high and the symptoms are
increasing, but not suggestive of vascular claudication or
peripheral neuropathy.

MRI and computed tomography (CT) are equally
capable of confirming the diagnosis of LSS. MRI provides
superior soft tissue contrast with excellent visualization of
soft tissue pathology and neural elements; by comparison,
CT is more sensitive for calcified structures and provides
better visualization of both structural integrity and bridg-
ing bone. MRI has the advantage of being a nonionizing
technique.! In 2007, after an evidence-based review, the
North American Spine Society recommended MRI as the
most appropriate, noninvasive test for evaluating degen-
erative LSS.! Exceptions, and situations in which CT may
be used (possibly with myelography), include patients
who are claustrophobic or those who have metallic im-
plants, for whom MRI findings are inconclusive; or cases
in which a poor correlation exists between symptoms and
MRI findings.! MRI or CT is usually reserved for selected
patients being considered for surgery after medical/inter-
ventional management has failed.

Treatment
The generally slow, progressive nature of LSS cannot be
stopped, but it can be managed. With this in mind, the
goals of treatment are to relieve the patient’s pain and
to improve functioning. Shared decision making with
the patient is therefore critical to determine the optimal
treatment and its timing. Using the 2-page “can do/can’t
do” assessment described earlier, this process can be
aided by having a thorough discussion with the patient
regarding the extent to which LSS symptoms affect his
or her functioning and activities of daily living. The im-
pact of the disorder on mood and sleep should also be
investigated and managed appropriately. If symptoms
do not significantly affect function or activities of daily
living, however, watchful waiting may be a reasonable
treatment approach.

When watchful waiting is no longer appropriate, the
treatment options for LSS can broadly be categorized as
nonsurgical or surgical. The North American Spine Soci-
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ety has concluded that in patients with:

e mild to moderate symptoms of LSS, medical/
interventional treatment is effective approximate-
ly 70% of the time at 6 months and 57% at 4 years.”

« moderate to severe symptoms of LSS, surgery is more
effective than medical/interventional treatment.?®

« severe symptoms of LSS, decompression surgery
alone is effective approximately 80% of the time,
and medical/interventional treatment alone is ef-
fective approximately 33% of the time.!

Patient Factors Affecting Outcomes—In addi-
tion, results of surgical treatment are good to excellent in
53% to 82% of patients at >4 years of follow-up.?® Reop-
eration is necessary within 10 years in 23% of patients.®

In considering nonsurgical vs surgical treatment,
2 important questions arise: (1) Are there patient factors
that are likely to negatively or positively affect outcomes
from surgical treatment? and (2) What are the conse-
quences of delaying surgery?

The answer to the first question comes from a system-
atic review of 21 trials involving patients who underwent
surgical treatment of LSS." Depression, cardiovascular
comorbidity, a disorder influencing walking ability, and
scoliosis were predictive of poorer subjective outcomes
postoperatively. Conversely, better walking ability, pa-
tient-rated health, higher income, less overall comorbid-
ity, and pronounced central stenosis were predictive of a
better subjective outcome postoperatively. Furthermore,
surgery for lumbar spinal stenosis in patients older than
75 can be conducted safely and with similar outcomes to
those in younger patients.!

Delaying Surgery—With respect to the second
question about the consequences of delaying surgery,
some insight comes from a prospective evaluation of 100
patients with symptomatic LSS: 68 patients with gener-
ally moderate symptoms were initially managed conser-
vatively with orthosis, and 32 patients with moderate/
severe symptoms were initially managed with more inva-
sive decompression surgery without fusion.? All patients
participated in physical therapy in the form of ambula-
tion and stabilizing exercises. At 6-month follow-up,
62% (42/68) of patients managed conservatively experi-
enced a good result (defined as full to partial restitution
of function with at least clear improvement), compared
with 84% (27/32) of those managed surgically. Twenty of
the 26 patients who did not achieve a good result in the
conservative treatment group were subsequently treated
surgically after 3 to 27 months (median 3.5 months). At
6-month postoperative follow-up, 90% (18/20) of these
patients experienced a good result. At 4-year follow-up,
58% (11/19; 1 patient had died) of those initially man-
aged conservatively and subsequently surgically had a
good result, compared with 87% (27/31; 1 patient had
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LUMBAR SPINAL STENOSIS

3 LSS Management Algorithm

2) History & Physical Examination
e Stooped forward posture (decreased lumbar
lordosis) + Walker/cane

1) Medical Setting |
* Age >50 years

3) Clinical Diagnosis
® Diagnostic tests not routinely indicated
¢ No imaging studies if no red flags

* Reduced lumbar extension
¢ Exam otherwise often benign
® Rule out other causes
— Hip exam (ROM, palpation)
— Neurologic exam (sensory/motor changes,
atrophy)
— Vascular

4) Medical Treatment
e Education
¢ Exercise to tolerance but avoid harm (pain/numbness following exercise that per
- Physical therapy
- Strengthening of core muscles (abdominal, back extensors, gluteal maximus/
— Improve flexibility of lower extremity muscles (hamstring, quadriceps, hip flex

l—Doesn’t do well ——

Imaging
e Standing A/P lateral x-ray
* Flexion/extension x-ray
* MRI

¢ Not a neurocompressive disorder

NEEEHTE e Further work-up for neuropathy/other pathology

|
Positive

5) Fluoroscopically guided epidural steroid injection (ESI)
e Physiatrist
* Pain Management Specialist

Improvement in pain and function?

No

v

6) Surgical Options
* PCP discussion
® Risk evaluation

)

Candidate? No

Yes

! '

7) Minimally invasive
Decompression Surgery ® Laminectomy

® Interspinous spacer ® Foraminotomy
t * Facetectomy

)

Redevelopment of
Yes symptoms after 4-6 <—
weeks or months?

A

» ° High risk
e Consider neuromodulation

8) More Invasive Decompression Surgery

Acceptable improvement
in pain and function?

Yes
l . * Regular follow up with PCP

* Physical therapy core muscle strengthening

—— No

This algorithm represents the consensus of the authors who provide care for patients with lumbar spinal stenosis across the spectrum of clinical care.
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sists for hrs) Does well

minimus)
ors)

e Continue what has helped
® Regular follow-up (every 6 months)

Yes > Physical
therapy

Follow-up in
3-4 weeks

Redevelopment

Yes of symptoms?

2nd ESI (if improvement with
1st) or opiod analgesic

\/

e Continue what has helped
® Regular follow-up (every 6 months)

died) of those initially managed surgically (1 underwent
reoperation). The authors concluded, “In principle, sur-
gery for LSS seems to be equally beneficial whether it is
given early or late (up to 3 years) after severe symptoms.”2

Nonsurgical treatment

Nonsurgical treatment options include physical therapy,
analgesic medications, epidural injections, lumbosacral
braces, and lifestyle interventions (eg, weight loss) (FIG-
URE 2, BOXES 4, 5). Other treatments that have been em-
ployed are spinal manipulation, traction, and electrical
stimulation.

Physical therapy—While there is limited evidence
of long-term benefits with physical therapy alone,*?
physical therapy, including exercise, may be effective in
controlling symptoms, but should be part of a compre-
hensive treatment plan.' Strengthening of core muscles
(abdominal, back extensors, gluteus maximus/minimus)
is important for dynamic support of the spine. Improving
flexibility of lower extremity muscles (hamstring, quad-
riceps, hip flexors) can be helpful as well. One study of
68 patients with LSS revealed that walking on a treadmill
with body weight support was comparable to cycling,
when both were combined with exercise for 6 weeks, in
reducing disability and pain.” Similarly, in a study of 52
patients with LSS, use of a wheeled walker to induce lum-
bosacral flexion significantly improved ambulation; 71%
of patients increased their walking distance by at least
250%." In addition, 71% reported excellent or good pain
relief (=50% reduction in pain on a 10-point visual analog
scale) after using the wheeled walker for 3 to 5 days." The
use of a lumbosacral brace during the daytime also can
increase walking distance to a mean of 393 m, compared
with 315 m without a lumbosacral brace (P<.05), and can
decrease pain to 4.7 on a 10-point visual analog scale,
compared with a pain rating of 5.9 for those not wearing a
lumbosacral brace (P<.05).' Physical therapy and use of a
lumbosacral brace must be continued however, to main-
tain the benefits.

Medical and interventional management—The
use of pharmacologic agents for the management of LSS
alone has been limited in clinical trials. Instead, patients
with LSS generally have been included in trials involving
patients with various types of back pain.'*'® Consequent-
ly, there is insufficient evidence to determine the role of
nonsteroidal anti-inflammatory drugs (NSAIDs), adjuvant
analgesics, muscle relaxants, intranasal or intramuscular
calcitonin, methylcobalamin, or intravenous lipopros-
taglandin E(1) in the management of LSS.! Despite this
lack of evidence, NSAIDs and analgesics are commonly
used and often provide short-term improvement in pain.
Similarly, while limited data suggest a modest benefit as-
sociated with spinal manipulation,* there is insufficient
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LUMBAR SPINAL STENOSIS

/-1l Features distinguishing neurogenic claudication from vascular claudication?®

Description Neurogenic claudication Vascular claudication
Quality of pain Cramping Burning, cramping
Low back pain Frequently present Absent

Sensory symptoms Frequently present Absent

Muscle weakness Frequently present Absent

Reflex changes Frequently present Absent

Arterial pulses Normal Decreased or absent
Arterial bruits Absent Frequently present
Skin/dystrophic changes Absent Frequently present

(eg cyanosis, hair loss)

Aggravating factors

Erect posture, ambulation,
extension of spine

Any leg exercise

Relieving factors

Sitting, bending forward, squatting

Rest

Walking uphill

Symptoms produced later

Symptoms produced earlier

Walking downbhill

Symptoms produced earlier

Symptoms produced later

Bicycle test

No symptoms provoked unless erect

Provokes symptoms

Reprinted from Thomas SA. Spinal stenosis: history and physical examination. Phys Med Rehabil Clin N Am. 2003;14:29-39, with permission from Elsevier.

evidence from controlled clinical trials to establish a ben-
efit from traction or electrical stimulation.!

Gabapentin—1It is worth noting that Yaksi et al*® in-
vestigated the addition of gabapentin in a randomized
trial involving 55 patients with LSS treated with thera-
peutic exercises, lumbosacral corset with steel bracing,
and NSAIDs. The addition of gabapentin resulted in an
increase in walking distance (P=.001), improved pain
scores (P=.006), and recovery of sensory deficit (P=.04),
compared with those who did not receive gabapentin.

Epidural injections—The use of epidural injections,
primarily with a corticosteroid, for the treatment of LSS has
been far more extensively studied (FIGURE 2, BOX 5).2 Fluo-
roscopic x-ray-guided interlaminar epidural injections are
preferred over nonfluoroscopically guided injections be-
cause of improved success by documenting the injection of
the affected spinal level, resulting in short-term pain relief.!

The use of sequential radiographically guided trans-
formational epidural steroid injections or caudal injec-
tions can produce significant, long-term relief of pain in
patients with radiculopathy or neurogenic intermittent
claudication from LSS."** For example, in 1 prospective
cohort study, 34 patients with LSS received an average
of 2.2 injections of lidocaine and triamcinolone within a
6-week period and experienced significant improvement
over 12 months. Walking tolerance was improved in 59%
of the patients at 6 weeks (P<.0001), 56% at 6 months

(P<.0001), and 51% at 12 months (P=.0005). Similar ben-
efits were observed with standing tolerance. Measures of
pain relief, patient satisfaction, and outcomes also dem-
onstrated significant improvement over the 12-month
study period.”® In a second study, long-term benefits
were observed in 140 patients with LSS who received a
mean of 2.2 triamcinolone/local anesthetic injections,
with a mean follow-up period of 17 months.** One-third
of the patients achieved pain relief lasting longer than
2 months after their injection(s), while 53% reported sus-
tained improvement in their functional status.**

In summary, of patients with mild to moderate LSS
who initially receive medical/interventional treatment
and are followed for 2 to 10 years, approximately 20% to
40% will ultimately require surgical intervention.'

Surgical treatment

In addition to implementing and evaluating the patient’s
response to medical and interventional therapies, the
primary care physician plays an important role when
nonsurgical management fails and the patient develops
progressive symptoms. (FIGURE 2, BOX 6) In this role, the
primary care physician should continue to work in close
collaboration with the patient to understand any change
in the patient’s needs and concerns, as well as goals. Re-
visiting the list of activities the patient can and can’t do
may be helpful in assessing the degree of functional im-
pairment. A more detailed discussion of the role of sur-
gery, the types of procedures, and the potential risks and

S6 August 2010 | Vol 59, No 8 | Supplement to The Journal of Family Practice



benefits should be undertaken. The patient should be
reassured about surgery and encouraged to see a spine
specialist to discuss these options further. In addition,
patient education should be continued. Educational re-
sources for patients with LSS include the:
o American Association of Neurological Surgeons
(www.neurosurgerytoday.org)

« North American Spine Society (www.spine.org)

o American Academy of Orthopaedic Surgeons
(www.aaos.org)

The goals of surgical treatment are 3-fold: first, to
provide symptom relief by relieving nerve compres-
sion; second, to prevent or slow further structural de-
terioration that may lead to a more involved treatment
solution; and third, to treat with the most effective and
least aggressive approach. It is worth noting that patients
75 or older with LSS show similar significant improve-
ment in activities of daily living, as well as in pain relief,
in the 10 years following lumbar decompression as do
patients ages 65 to 74 who undergo the procedure.”

Surgical options range from minimally invasive de-
compression surgery such as an interspinous spacer (FIGURE
2, BOX 7) to more conventional, invasive decompression
surgery (eg, laminectomy, foraminotomy, facetectomy, or
micro/laminectomy—with or without fusion) (FIGURE 2, BOX 8).

Conventional decompression surgery—Lami-
nectomy has been the standard surgical treatment for
LSS for many years, with an established ability to provide
significant improvement in symptoms and function-
ing.**" Treatment with decompression surgery alone
(without fusion) is effective about 80% of the time in pa-
tients with severe symptoms of LSS.! The advantage of
conventional decompressive laminectomy is that it pro-
vides good visibility and working space by removing the
spinous processes, interspinous and supraspinous liga-
ments, in addition to large portions of the laminae and
facet joints, thereby enabling direct access to the spinal
canal. The benefits of laminectomy over medical/inter-
ventional management have been well documented.?
However, concern remains about the increased risk as-
sociated with invasive surgical procedures in the elderly,
particularly the length of the procedure.!' In addition, the
resection of the osteoligamentous posterior tension band
may produce secondary spinal instability and mechani-
cal back pain.”® These concerns have resulted in a num-
ber of less-invasive procedures being described in recent
years. These less-invasive procedures focus on various
types of microsurgical decompression, sometimes facili-
tated by tubular retractors, in which the osteoligamen-
tous tension band is largely preserved.”

Minimally invasive decompression: Interspinous
spacer—More recently, new procedures, such as insertion
of an interspinous spacer, aim to provide decompression
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of the spinal canal and its contents without removing any
part of the osteoligamentous tension band. In addition,
decompression is achieved without violating the spinal
canal. The interspinous spacer, which is placed between
the spinous processes of the stenotic levels, is designed to
limit extension of the stenotic spinal segments. The spac-
er maintains the stenotic segment in a neutral or slightly
flexed position when the individual is upright, thereby re-
ducing the neural compression that produces symptoms.
Other ranges of motion, flexion, lateral bending, and ro-
tation, are preserved. Levels of the spine adjacent to the
implant are unaffected. There is usually minimal or no tis-
sue or bone resection, and the supraspinous ligament and
other key structures are maintained.

The interspinous spacer has been investigated in pa-
tients with mild or moderate symptoms of LSS. Typically,
these patients do not warrant a highly invasive procedure.
A 2-year, randomized, controlled, multicenter, prospective
clinical trial compared patients implanted with the inter-
spinous spacer (n=100) to those treated with nonsurgical
care consisting of medical/physical therapies and epidural
injections (n=91).* At 2 years, patients implanted with the
interspinous spacer experienced a 45% improvement in
the symptom severity score, compared with a 7% improve-
ment in the control group (P<.001).*° Improvements in the
mean physical function scores were 44% in the interspi-
nous spacer group and 0% in the control group (P<.001).%°

The proportion of patients who satisfied specific
thresholds for all 3 criteria (symptom severity, physical
function, and patient satisfaction) was 48% in the inter-
spinous spacer group, compared with 5% in the control
group. During the 2-year follow-up period, 6 patients in
the interspinous spacer group and 24 in the control group
underwent major decompression surgery for unresolved
symptoms of LSS.* There were no device-related intra-
operative complications.* Four-year follow-up data were
observed for a subset of patients in the trial.*' Using a
15-point improvement from baseline in the Oswestry Dis-
ability Index as the criterion for a successful surgical out-
come, 14 of 18 patients (78%) had successful outcomes
(mean improvement in disability index score from base-
line, 29 points) at an average follow-up of 4.2 years.*!

In another in vivo study, 24 consecutive patients with
stenosis at 1 or 2 levels underwent placement of an inter-
spinous spacer device.** These patients had previously
received caudal epidural injections for symptomatic relief
that lasted from a few weeks to a few months. Maximal
improvement in symptom severity occurred at 3 months,
with a mean decrease of 0.95 from a preoperative baseline
of 3.37 on a 5-point scale.*® Although symptom severity
scores gradually increased over the subsequent follow-up
visits, the overall improvement remained clinically sig-
nificant for up to 12 months, with a decrease of 0.54 from
baseline values. Changes in physical function from base-
line were not clinically significant at 3, 6, or 12 months, al-
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LUMBAR SPINAL STENOSIS

though this may have been due to symptom scores in some
patients at baseline that were below the minimum number
required to show significant improvement. At 1 year post-
operatively, 7 patients had symptom recurrence severe
enough to require caudal epidural injection treatment. Two
of these patients, who had slippage of the interspinous de-
vice, remained symptomatic and underwent removal of the
device followed by decompression and fusion surgery.*

Follow-up —Following minimally invasive or more
invasive decompression surgery, the primary care phy-
sician plays an important role in the recovery process,
working in close collaboration with the spine special-
ist and physiatrist. Since full recovery may take several
months, the primary care physician should encourage
the patient to “take it easy” and perform only light ac-
tivities, and to follow the recovery protocol and recom-
mendations of the spine specialist. During this period
of relative inactivity, it is important that comorbidities
be closely managed. Should symptoms recur months or
years later, referral to a physiatrist or spine specialist may
be needed for further management.
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