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DEGENERATIVE STENOSIS OF THE LUMBAR SPINE
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ABSTRACT

This paper presents an update on degenerative stenosis of
the lumbar spine, which is a common pathological condition
among patients over the age of 65 years. The anamnesis and
physical examination need to be precise, since radiography
often only provides indirect signs. Magnetic resonance ima-
ging is necessary if the symptoms persist. The treatment for

lumbar stenosis is a matter of controversy. However, there
seems to be some benefit from surgical treatment rather
than conservative treatment, such that surgery brings im-
provements in symptoms and functions for a period of up
to two years.
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INTRODUCTION

Lumbar stenosis is a frequent disorder that occurs
in elderly patients, and it is also a reason for surgi-
cal indications at advanced ages". Spinal stenosis
results from narrowing of the canal, which causes
confinement of the neural structures by the bones of
the spine and adjacent soft tissue®®. The difficulty in
this anatomical designation lies in the fact that the
narrowing is necessary for diagnosing the pathologi-
cal condition, but may not be sufficient to determine
the severity of the symptoms and the functional altera-
tions that lead the patient to be treated. Severe ana-
tomical stenosis may be present even in asymptomatic
patients®. In general, the symptoms start slowly and
gradually. However, they may be exacerbated through
trauma and intense activity®.

Stenosis can be classified as primary, caused by
congenital abnormalities or developed postnatally; or
secondary, resulting from degenerative alterations or

as a consequence of infection, trauma or surgery®.
Degenerative stenosis may involve the central canal,
the lateral recess, the foramens, or a combination of
these, and is the commonest cause of acquired steno-
sis, which especially affects adults and elderly peo-
ple!™>. There has been a continual increase on life
expectancy, thus resulting in a concomitant increase
in occurrences of this condition. Although the exact
incidence is unknown, it has been estimated that lum-
bar stenosis affects between three and twelve patients
for every 100,000 inhabitants per year over the age
of 65 years®9).

The natural history of stenosis remains chal-
lenging. The existence of triarticulate mobility as
a functional unit and its close contact with neural
structures, along with the existence of a main avas-
cular structure (the intervertebral disc), are the fac-
tors responsible for this pathological condition".
Central stenosis results from a decrease in the canal
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diameter anteroposteriorly, transversally or a com-
bination of these, secondarily to loss of disc height,
annulus lesion and osteophyte formation, thus lead-
ing to instability that gives rise to hypertrophy of
the facets and the yellow ligament®. Degeneration
of the intervertebral discs causes decreased relative
stability and for this reason, facet hypermobility
occurs®. A study on cadavers suggested that pres-
sure on the facets increases with decreasing disc
height and with extension of the spine”. This would
lead to hypertrophy of the facet joints, especially at
the upper joint process. Because of this degenera-
tion, calcification and hypertrophy of the yellow
ligament occur. The final result is reduction of the
dimensions of the canal and compression of the
neural elements™?).

Fibrosis is the main cause of hypertrophy of the
yellow ligament, and this is caused by the accumu-
lated mechanical stress. The same process occurs
with the lateral recess and the foraminal space. Fo-
raminal stenosis frequently affects the root of LS,
given that L5S1 is the level with the lowest foramen/
nerve root ratio®.

In relation to clinical characteristics, central steno-
sis causes neurogenic claudication. On the other hand,
foraminal stenosis correlates with radiculopathy®.
Ciric et al® observed that facet arthritis was the com-
monest cause of stenosis in this region, in conjunction
with pathological conditions of the disc.

Canal stenosis occurs most frequently at the L4L5
level, followed by L5S1 and L3L4“®. However, at-
tention needs to be paid to the possibility of disc her-
niation, spondylolisthesis, spondylolysis and Paget’s
disease, which exacerbate the narrowing!*¥. It should
be borne in mind that spondylolysis and spondylolis-
thesis in young patients do not cause stenosis of the
vertebral canal®.

Lumbar stenosis also presents a dynamic compo-
nent. The canal space decreases with extension and
increases with axial distraction and flexion®. In the
case of the foramens, flexion increases their area by
12% and extension decreases it by 15%9.

Clinical characteristics

Complaints of sciatic pain occur in up to 95% of the
cases and neurogenic claudication in up to 91% >V,
Sensory alterations in the lower limbs are present in
70%, motor losses in 33% and bilateral symptoms in
up to 42%. Patients often report lumbalgia and chronic
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sciatic pain®. Lower-limb disorders like fatigue,
feelings of heaviness in the legs and paresthesia, and
also neurogenic bladder and cramps, are frequently
reported. The symptoms may be unilateral, but they
are generally bilateral and symmetrical®.

Regarding symptom distribution, L5 is affected
in 91% of the cases, S1 in 63%, L1-L.4 in 28% and
S2-S5 in 5%, and 47% of the patients may present
symptoms in two nerve roots, 17% in three levels
and 1% in four. In the case of central stenosis, the
symptoms are generally bilateral, while in stenosis
of the lateral recess, they are related to the derma-
tome affected. In the former, patients will more
often report difficulty in walking, while in the lat-
ter, there will more often be pain while resting and
at night!->%,

Patients should be assess in such a way as to
rule out the differential diagnoses, among which
the ones most frequently encountered are vascular
abnormalities, which can be differentiated from
stenosis of acute or chronic nature. Among the acute
conditions that may simulate cauda equina syndrome
are rupture of the abdominal aorta, aneurysms of
the iliac, dissection of the aorta, acute ischemia in
the lower limbs and deep vein thrombosis. Among
the chronic diseases is arterial insufficiency, which
causes intermittent ischemia that more resembles
neurological problems. The presentation of discomfort
and pain in the lower limbs while walking can be
well differentiated between the two pathological
conditions'V). In neurogenic claudication, patients
can lessen their symptoms through flexing the trunk;
they present better performance in going up stairs and
cycling; the peripheral pulses are always present; the
skin is normal; and the lumbalgia is “routine”. All of
these differ from vascular claudication®.

The neurological examination tends to be normal,
but abnormalities may be seen if patients are asked
to walk such that they are at the limit of discomfort.
In some cases, indications of motor weakness or sen-
sory abnormalities may be found®%. Laségue’s test
is generally absent, thus differentiating stenosis from
disc hernia. Lumber extension may cause discomfort,
and this is relieved through flexion®. The symptoms
may worsen or improve through sitting down, and the
distances that can be walked without pain may vary
from day to day. Bladder and intestinal dysfunctions
should be assessed®.
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Radiographs

Differing from patients with advanced gonarthrosis
or coxarthrosis, some of these patients are asymp-
tomatic, even with images showing significant joint
degeneration). Disc degeneration, facet osteoarthritis
and osteophytes may be found in 90 to 100% of the
patients over the age of 64 years®!>!3), Myelography
may show lumbar stenosis in up to 6% of the patients
within this age group, and this is a common finding in
up to 80% of the patients over the age of 70 years®.
However, radiographic evidence of stenosis is often
inconspicuous, and clinical correlation is necessary®.
Radiographs do not confirm the diagnosis of stenosis,
but they may show indications, such as short pedicles
in lateral view, narrowing of the pedicles in antero-
posterior view (clip sign), calcification of the liga-
ments, narrowing of the foramens and hypertrophy of
the joint facets (Figure 1 A, B and C). Radiographs
produced in extension and in flexion are useful for
identifying preexisting instability, before indicating
a surgical procedure. Translation of more than 4 mm
or rotation of more than 10° indicates instability™.
Punjabi presented the following parameters for iden-
tifying lumbar instability: displacement in the sagittal
plane > 4.5 mm or 15% and a relative angle in the
sagittal plane of 22°.

Figure 1 — Radiograph on an 82-year-old patient presenting lum-
bar sciatic pain and progressive claudication. (A) Anteroposterior;
(B) lateral; (C) focused lateral.

Magnetic resonance

Abnormalities on magnetic resonance imaging
(MRI) do not always correlate with the symptoms:
they may be present in asymptomatic patients and
they range from 20 to 67%®!>19_ In patients over the
age of 60 years, 57% of MRI shows abnormalities,
including disc hernias (36%) and stenosis (21%). MRI
may provide elucidation in diagnosing symptomatic
patients, but should not be a screening examination
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for reasons already discussed®”. The canal size
may be the sole component in the pathogenesis of
symptomatic stenosis, which causes compression
of the canal content, especially the neural and
vascular structures (Figure 2 A and B). If there is no
compression, the canal should only be described as
narrow, and not as stenosed-).

T2 images are of interest because they present
similarities with myelograms. Absence of fat sur-
rounding the nerve roots indicates foraminal stenosis,
especially on T1 images. This examination has the
disadvantage of its cost, but it is an excellent nonin-
vasive tool!3:6:17),

MRI is the most appropriate noninvasive imaging
examination for diagnosing degenerative stenosis. In
the case of patients with contraindications against
MRI, or for those whose findings are inconclusive or
those in whom there is a poor correlation between the
symptoms and the MRI findings, myelotomography
becomes the preferred examination!”,

Figure 2 — Magnetic resonance imaging showing lumbar stenosis:
(A) sagittal slice presenting diseased disc and thickening of the
yellow ligament; and (B) axial slice illustrating thickening of the
yellow ligament and medullary distress.

Myelotomography and computed tomography

Myelography followed by computed tomography
(CT) continues to be used in surgical planning for
stenosis treatment, with accuracy of 91%. This exami-
nation is indicated for patients with dynamic stenosis,
sciatica after a surgical procedure, severe scoliosis,
severe spondylolisthesis, metal implants, contraindi-
cations against MRI or symptoms in the absence of
MRI abnormalities®.

Eun et al'® conducted a study comparing lumbar
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stenosis seen on CT and MRI, and they observed that
greater narrowing of the canal was found on CT. They
discussed whether this was due to the greater capacity
of CT for discriminating bone tissue from soft tissue,
such as the yellow ligament. In their conclusion, they
emphasized the value of combined examination with
MRI before the surgical procedure.

Wiesel et al'” evaluated 52 asymptomatic patients
by means of CT and observed abnormalities in 50% of
the patients over the age of 40 year: 29.2% of the pa-
tients had hernias, 81.5% had facet degeneration and
48.1% had stenosis. Thus, these authors reported that,
as with MRI, CT should not be the sole examination
method. In symptomatic patients, an area of 100 mm?
or less in the region of the dural sac viewed axially
was correlated with stenosis. However, Steurer et al
reported that the measurement most used to establish
the diagnosis of stenosis of the canal was an antero-
posterior diameter of less than 10 mm with an area of
less than 70 mm?. The authors concluded that there
was a need for a consensus to define measurements,
along with non-ambiguous radiographic criteria, in
order to improve the accuracy of the diagnosis®?.

Electroneuromyography

Patients who present symptoms and have physi-
cal and imaging examination results compatible with
lumbar stenosis do not require additional examina-
tions. Electroneuromyography (ENMG) is recom-
mended when the diagnosis of neuropathy is contro-
versial, especially in relation to patients with diabetes
mellitus!:4517),

Conservative treatment

The symptoms of stenosis generally respond well
to conservative treatment, even among patients with
incapacitating pain, radiculopathy, myelopathy and
claudication. The treatment should include resting
for two days, analgesia, anti-inflammatory drugs and
physiotherapy. Traction has not been proven to be
beneficial®. However, it should be emphasized that
conservative treatment does not alter the natural his-
tory of degenerative stenosis'®.

For patients who do not present regression of the
symptoms of radiculopathy or neurogenic claudi-
cation, injections of epidural steroids can be used,
although there are no well-documented long-term
studies on the efficacy of such treatment™®. The sys-
tematic reviews on the use of epidural injections that
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have been conducted are confusing and generally
mix together different syndromes (radiculopathy, ste-
nosis, pain of disc origin, etc), different techniques
(use of fluoroscopy, interlaminar injections, caudal
injections or transforaminal-periradicular injections),
or both. The results from using epidural injections
of corticoids to treat lumbar stenosis have generally
been limited®.

Simotas et al®? presented a study using a conser-
vative treatment and observed that after three years of
follow-up, only 18% of the patients required a surgical
procedure. Johnsson et al®® observed that 70% of the
patients with untreated stenosis (anteroposterior diam-
eter > 11 mm) still did not show any abnormalities
after four years of follow-up: 15% showed improve-
ments and 15% worsened. Atlas et al®® observed that
50% of their patients who were treated conservatively
presented improvements with regard to lumbalgia and
irradiation after eight to ten years.

Amundsen et al'V highlighted that it is uncom-
mon for patients to develop cauda equina syndrome
during conservative treatment. This suggests that de-
lays in performing surgery are not associated with a
WOTIsSe prognosis.

Surgical treatment

In the absence of improvements in symptoms
through conservative treatment, surgery is indicated
in order to improve the patient’s quality of life®.
Decompression of the lumbar stenosis is often
associated with correction of the adjacent instability,
and this is the surgical procedure that is most frequently
performed in adults over the age of 65 years®2+29),
The indications for surgical procedures vary greatly
in the literature. The main surgical indication for
treating stenosis is for patients who do not improve
with conservative treatment or even show worsening
of their symptoms. The improvement in pain may be
incomplete, ranging from 64 to 91%. Guigui et al®”
showed that there was only a 30% improvement in
motor symptoms following laminectomy, and 58%
of the patients continued to present strength of
grade four or five after three years of follow-up. The
reoperation rates ranged from 6 to 23%.

Among the new technologies that exist for treating
stenosis of the canal are interspinous implants. It has
been well-established that using these implants may
induce an improvement in the patient’s clinical condi-
tion, in relation to pain, function, quality of life and

Rev Bras Ortop. 2012;47(3):286-91



290

personal satisfaction. Anderson et al®® observed that
there was a significant improvement over the first
six weeks and that these improvements were main-
tained for up to two years of follow-up. The results
presented by these authors favored use of the implant
over conservative treatment, and may be extended to
patients with or without grade I spondylolisthesis.
In their study, it was observed that the radiographic
examinations were not predictors for the result.

The studies comparing surgical treatment with
conservative treatment have presented limited numbers
of patients and have involved individuals with and
without degenerative spondylolisthesis in the same
study. Amundsen et al'V observed that the results from
conservative treatment worsened over time, but that if
the surgical procedure was performed not more than
three years after the treatment started, the results were
not worse, and there was no deterioration over the
first six years of follow-up. These authors suggested
that conservative treatment would be appropriate for
pain that was considered to be moderate, with a 50%
improvement within three months. Worsening of the
symptoms after appropriate conservative treatment
was an indication for surgical treatment.

Herno et al® evaluated 191 patients after four
years of postoperative follow-up and observed that
64% of them presented stenosis of the vertebral canal.
Small differences were observed between patients with
and without stenosis regarding the clinical criteria, but
there were no differences regarding the distances that
they covered while walking. Instability was seen in
21%, without clinical abnormalities, and the degree of
decompression, as assessed using myelotomography,
did not correlate with the results. However, Surin et
al®? presented discordant results.

Kovacs et al®V conducted a systematic review of
conservative and surgical treatment for lumbar steno-
sis. Surgery presented better results in relation to pain
and quality of life, with changes regarding walking.
However, the best results occurred during the interval
from three months to two to four years, and they be-
came close to the results from conservative treatment
after this time.

Weinstein et al® reported that patients with ste-
nosis confirmed through imaging examinations
without the presence of spondylolisthesis, who had
presented symptoms in their lower limbs for more
than 12 weeks, surgery was superior to conservative
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treatment with regard to symptom relief and func-
tional improvement, and that this persisted for two
years. The reintervention rates ranged from 1 to 2%
for one year of follow-up. The complication rates
were between 12 and 14%, and complications were
more frequent with increasing age and with greater
numbers of comorbidities.

The prognostic factors for better outcomes have
still not been well identified®®. However, some au-
thors have reported good prognoses for stenosis due
to disc hernia, stenosis only one level, loss of strength
lasting for less than six weeks, monoradiculopathy
and age less than 65 years. Athiviraham et al®® re-
ported that operated patients presented better results
for two years of follow-up. These authors observed
that body mass index and histories of psychiatric
disease were factors associated with a poor prognosis,
and that age, sex, cardiological comorbidities, muscu-
loskeletal comorbidities, duration of symptoms lon-
ger than one year, decompression at multiple levels,
fusion, neurogenic claudication, symptoms extending
to the lumbosacral spine, weakness and diminished
reflexes and sensitivity were not associated with a
poor prognosis. They concluded that, on average,
patients undergoing surgical procedures presented
better results.

Weinstein et al®? highlighted that patients who
underwent decompression with or without arthrodesis
presented perioperative complication rates ranging
from 5.4% to 14%, and that most of these were in
relation to lesions of the dura mater. During the post-
operative period, the complication rate was between
8.2% and 18%. The numbers of deaths were similar
for conservative and surgical treatments. The reopera-
tion rates were of the order of 1.3% to 2% in the first
year and 6% to 11% in the second year, and reached
15% in the fourth year.

CONCLUSIONS

Degenerative lumbar stenosis is a frequent diagno-
sis among elderly patients. Anamnesis and physical
examination are fundamental for assessing this patho-
logical condition. Radiographic examination provides
indirect signs and, therefore, MRI may be requested if
the symptoms persist. There is still some controversy
regarding the treatment for lumbar stenosis. Cohort
studies with longer follow-ups are still necessary.
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