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Abstract

Background. Spinal stenosis usually occurs in older adults. The treatment of this condition is
with varying success It is  necessary to assess the risk and the expected benefits of the treatment
(surgical or not surgical) in the rapidly growing old segment of  population.

Aim. The aim of this study is to present the anatomic  and segmental distribution of spinal
stenotic changes  in the symptomatic old adult males and females  and to contribute  toward
framing an agenda for an optional treatment of this condition in the old segment of the
population.

Material and Methods. In the study the anatomic presence of  spinal stenotic changes in the
symptomatic older adults,  referred for lumbar MRI  was evaluated. The segmental  distribution
of spinal stenosis in old adult males and females, if the anatomical unit is the vertebral body and
the disc bellow it was presented.

Results. Of the 27 male and  female patients with spinal stenosis, 65 and older, according to
the localization of the spinal stenosis,  the most frequent affected levels were L4 and L3. In the
old adult female patients stenotic changes affected more proximal levels of the lumbar spine and
there was a significantly larger number  of female patients with stenotic changes on two,three
and even four adjacent levels.

Conclusion. Spinal stenosis in older adults is multilevel and multifactorial disorder, caused by
different factors related to the degenerative processes.

Introduction
Spinal stenosis  is  abnormal narrowing  or

constriction of the vertebral canal and/or neural fo-
ramina which produces compression of the contents
of the canal, paticulary the neural elements.  The
canal is described as narrow, but not stenotic if the
compression does not occur (1).  Degenerative spi-
nal stenosis is an acquired condition due to the
natural process of spinal degeneration that occurs
with aging.  This condition is always progressing,
gradually worsening over time as a slow or faster
degenerative process over a prolonged or short
period of time. Degenerative changes and narrowing

can occur  centrally and in the lateral parts of the
vertebral canal  (in the lateral recess and in the zone
of neural foramina), or as a combination of the two
(2). Modern imaging techniques   provide visualiza-
tion of  the soft tissue structures that reduce the
space of the canal  so the measurements of the bony
canal  are not of great importance. The diagnosis of
spinal stenosis is established  when the clinical
symtomatology  (neurogenic claudication, bowel and
bladder dysfunction, motor weakness, hyperreflexia
and muscular atrophy)  is confirmed with the anatomic
demonstration of stenosis on MRI (Magnetic Reso-
nance Imaging) or CT (Computerized Tomography).
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The old population is also characterized with altered
pain tolerance and presence of various
endocrinological, cardiovascular, or pulmonary co-
morbid conditions (3).  Better treatment results have
been reported in patients randomized to surgical
treatment than those receiveing conservative treat-
ment (4).  The use of wide decompressive surgical
procedures not regarding  the integrity of the laminae
and facet joints may lead to functional failure of the
spine.  Surgical decompression should also achieve
an adequate level of obtaining good results. When
assessing the old patients for treatment of lumbar
spinal stenosis, the factors that are taken into consid-
eration are symptoms, age of the patient, health
status and comorbidities.

The aim of this study is to investigate are
gender differences also an important factor to asses
the risk in each optional treatment versus the ex-
pected benefit. Therefore, we investigated the
anatomic localization  or segmental distribution  of
the lumbar spinal stenotic changes in old female and
male adults.

Patients and Methods
This study  prospectively analyzed 27 pa-

tients, 13 males and 14 females, 65 years and older

referred to MRI examination of the lumbar spine with
symptoms of neurogenic claudication.  Patients who
had symptoms of nerve root compression without
symptoms of claudication and  patients with severe
lumbar kyphosis were not included in the study. The
diagnosis of spinal stenosis is confirmed only by the
anatomic presence of stenotic condition.

All of the MRI examinations  of the lumbar
spine were performed  by using a 1.0-T MR unit
(Gyroscan 10 NT) and a dedicated receive-only
spine coil. The imaging protocol  consisted of a
sagittal T1-weighted spin-echo sequence (repetition
time msec/echo time msec, 700/12; section thick-
ness, 4 mm; intersection gap, 0.8 mm; field of view,
300 mm; matrix, 512 x 512; number of acquisitions,
four), a sagittal T2-weighted turbo spin-echo se-
quence (5000/130; section thickness, 4 mm; inter-
section gap, 0.8 mm; echo train length, 15; number of
acquisitions, four), and a transverse T2-weighted
turbo spin-echo sequence (4000/96; section thick-
ness, 4 mm; intersection gap, 0.8 mm; echo train
length, seven; field of view, 150 mm; matrix 256 x
256; number of acquisitions, two).  The obtained MR
images  were assessed in consensus by  two radiolo-
gists. All of the patients had neuroradiologically con-
firmed lumbar spinal stenosis.The concomitant diag-
nosis causing spinal stenosis was lumbar spondylo-
sis in 17 patients and degenerative spondylolisthesis

Figure 1: Sagittal and axial T2 weighted MR image of the lumbar spine showing sagittal spinal canal diameter (A), and antero-posterior
(A) and transverse dimensions (B) that are used for calculating the cross sectional area of the spinal canal (Yukawa et al., 2002 (5)).
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(> 5 mm in sagittal plane) in 10 patients (7 females
and 3 males).

The sagittal diameters-(A)  of the spinal canal
at the mid-pedicle and mid-disc levels were meas-
ured from L1 to S1, on T2-weighted sagittal images.
The anterior and posterior border of the cerebrospi-
nal fluid column were taken to be the anterior and
posterior border of the spinal canal. On T2 weighted
sagittal images the cerebrospinal fluid column is
delineated from the other structures and the epidural
space is very narrow, so the fluid column is used as
a reference for measuring the bony canal. The
interpedicular distance- (B) was measured on trans-
verse T2 weighted images at the mid-pedicle level
from L1 to L5.The measurements of the cross-sec-
tional area were calculated (A X B) at the mid-pedicle
level of each  anatomical segment (a vertebral body
and the disc bellow it) with stenosis by measuring the
antero-posterior (A) and transverse dimensions (B)
in millimeters (5) (Fig.1).

The level or levels at which the sagittal diam-
eter of the spinal canal was less than 10 mm and the
cross-sectional area of the canal was < 100mm2 were
taken as stenotic levels.  On  MRI  of the lumbar spine,
the affected level or levels and the number of the
affected levels with spinal stenosis  were evaluated.
The presence of foraminal stenosis was qualitatively
assessed.

The anatomic localization and segmental dis-
tribution  of spinal stenotic changes  were analyzed
according to the gender of the older adult patients.
Statistical analysis of the segmental distribution of
the spinal stenotic changes in old adult male and
female patients was done by Mann-Whitney U test.

Results
The anatomic presence of stenotic condition

on MRI  was neuroradiologically confirmed by expe-
rienced neuroradiologist in each patient.

Each patient had a combination of central and
subarticular stenosis (in the lateral recesses). Eight-
een patients of them  had stenotic changes in the
foraminal zone, too.

Gender differences concerning presence of
central, subarticular and foraminal stenosis  were not
significant, or they were coincidental (Table 1).

In the 13 male patients with spinal stenosis, 65
and older, according to the localization of the central
and subarticular stenotic changes,  the most fre-

quently affected levels   were L4 (in each patient) and
L3 (in 5 patients). Stenotic changes in the foraminal
zone  were the  most frequent finding at L4 level (in
8 patients) and at L3 level (in 5 patients) (Figure 2).

Table 1: Distribution of different types of spinal stenosis  in
old adult  males and females.

Figure 2: Segmental distribution of different types of spinal steno-
sis in males 65 and older.

Of the 13 male patients with spinal stenosis, 7
had cross-sectional area of the canal < 100 mm2 at
one level, 3 patients at two levels and 3 at three
levels. Severe stenotic changes with the cross-sec-
tional area of the canal < 70 mm2   were found in 3 old
male patients. One level spinal stenosis was the most
frequent finding in male patients (Figure 3).

Of the 13 female patients with spinal stenosis,
65 and older, according to the localization of the
central and subarticular stenotic changes,  the most
frequently affected levels  were L4 level (in each
patient),  L3 level (in 13 patients) and L2 level (in 7
patients). Stenotic changes in the foraminal zone
were the  most frequent finding at L4  (in 10 patients),
L3 (in 8 patients) and  L2 level (in 7 patients) (Figure
4).

Figure 3:  Percentage of male patients with one and multi-level
spinal stenosis.
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between radiological stenosis and symptoms has
been reported (6). Clinical symptomatology, physical
examination of the patient along with the anatomic
demonstration of stenosis on MRI (Magnetic Reso-
nance Imaging) or CT (Computerized Tomography)
establish the diagnosis. Lumbar spinal canal is sten-
otic if it causes  compression of its contents, particulary
neural and vascular structures.

The limitation of our study is that it included
only 27 patients with symptoms of intractable neuro-
genic claudication. MR images in old female  adults
showed more expressed  stenotic changes that in-
volved almost the entire lumbar spine. Many pub-
lished studies  showed that gender differences  should
be considered when functional status is assessed
and that women had worse functional status than
men prior to operative treatment  for spinal stenosis.
In an investigation for health-related quality of life
before and one year after surgery for lumbar spinal
stenosis, women had lower pre- and post-operative
scores than men (7).  Gender differences were found
to influence the satisfaction rate after lumbar spine
stenosis surgery. The authors concluded that the
reasons for this were not related to the surgery and
were multifactorial (8).  The number of spinal levels
operated on is considered to be a predictor of out-
comes after surgery (9). In our study,  the stenotic
process  characterized with  a tendency to involve
several levels  including the proximal segments of the
lumbar spine was  common finding in the old adult
females, while  in the old adult males the process  was
mostly confined to  one level. Spinal stenosis is a
global  and multilevel disorder, so the decompression
should include all the levels where the compressive
syndrom is evaluated with the preoperative imaging
study,although the symptomatology may be clinical
suggestive of single level unilateral nerve root com-
pression. In another studies women had a 15%
higher risk of undergoing further surgery for lumbar
spinal stenosis (10).

Retrospondylolisthesis  is a condition often
conjoined with foraminal stenosis. In our study,
spondylolisthesis was conjoined with lumbar spinal
stenosis mostly in old adult females. In this case the
posteroinferior  margin of the upper vertebra is mov-
ing posteriorly to the foramen while the superior
articular process of the lower vertebra is moving
anteriorly in the foramen. Asymmetric anterior slip-
ping of the vertebral body  (rotatory subluxation) can
provoke significant narrowing in the zone of lateral
recesses and in the foraminal zone. Stenotic changes
in older adults are a result of combination  of many
factors.

Figure 4:  Segmental distribution of different types of spinal
stenosis in old female adults (65 and over).

Of the 14 female patients with spinal stenosis,
8 had cross-sectional area of the canal < 100 mm2 at
two and three levels. Severe spinal stenosis with
cross-sectional area of the canal < 70 mm2  was
found in 10 old female patients. In 5 patients almost
the entire lumbar segment of the vertebral column
was stenotic. Two and three  levels spinal stenosis
were the most frequent finding in the old  female
patients (Figure 5).

Figure 5: Percentage of female patients with one and multi-level
spinal stenosis.

One level spinal stenosis was significantly
more frequent finding in male patients (p=0.0131).

There was a significant difference in the seg-
mental distribution of the spinal stenotic changes
between old adult male and female patients (Mann-
Whitney U test, Z=-2.644, p=0.0081).

Discussion
MR scans  in all symptomatic male and female

old adults in our study showed expressed  stenotic
changes that involved one or more levels of the
lumbar spine.  Radiologic findings of lumbar spinal
stenotic changes are not always conjoined with ad-
equate clinical symptomatology. Many patients whose
MR images show severe spinal degenerative sten-
otic changes are symptom free. Poor correlation
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Surgery is generally an accepted treatment of
spinal stenosis when conservative treatment has
failed. Modern trends are recommending limited or
less invasive operative decompression with preserv-
ing the elements of stabilization and anatomical
structures to decrease a risk of postoperative insta-
bility.  Spinal surgery  is the only way to change the
anatomy of the spine and give the nerves more room.
Patients who underwent surgery showed significantly
more improvement in all primary outcomes than did
patients who were treated nonsurgically (11,12).
Some authors reported a greater improvement in
patient-recorded outcomes for surgery compared to
nonsurgical treatment at one and four year follow-
ups (13,14). Many studies reported the long-term
results of spinal surgery, over a 5-year period and
they tend to deteriorate with time (15).  Deterioration
is due to the progressive nature of osteoarthritis,
senile osteoporosis and to the overall aging process.
Posmenopausal women have insufficient estrogen
levels (estrogen helps to maintain sufficient calcium
in the skeletal system). Women are prone to oste-
oporosis because their bones are smaller and con-
tain less mass than man’s bones.

In conclusion we can say that, before making
a decision to perform an adequate  treatment of
degenerative spinal stenosis, it should be taken into
consideration that gender differences are also an
important factor to asses the risk in each optional
treatment versus the expected benefit. MR images in
old female  adults showed more expressed  stenotic
changes that involved almost the entire lumbar spine,
including the proximal segments. Risk factors that
are behind the less favourable postsurgical out-
comes score in women should be further investi-
gated. Degenerative lumbar stenosis should be
treated with an appropriate procedure that treats this
condition completely, not partially. Correct planning
of an adequate technique for operative decompres-
sion in older adults, particulary females  should
preserve much of the anatomy and biomechanical
function of the lumbar spine.
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