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SUMMARY

Objective: We aimed to the lumbar spinal canal lengths and area measurements were
measured in normal healthy individuals between 20 and 50 years of age in the Turkish
population by Magnetic Resonance Imaging (MRI).

Material and Methods: Three measurements were analyzed in axial MRI of 50 (30 male,
20 female) healthy individuals in 20-50 age groups (mean age:33,69+12). In T2-weighted
fast spin-echo (FSE) axial MR images, measurements were obtained at L3-4, L4-5, L5-S1
levels. Measured lumbar spinal canal anterior-posterior diameter (DSAPD) mm and spinal
canal transverse diameter (DSTD), mm and spinal canal cross-sectional area (DSCSA), mm?
measurements in healthy individuals by axial MRI (figure1,2,3). SIGNA Explorer GE 1,5 T MR
device used. The patients were placed in the supine position with a cushion under both
knees. T2-weighted FSE axial and sagittal images were obtained (TR/TE, 3213.48/100.00 ms
for axial scan and 3207.27/100.00 ms for sagittal scan; slice thickness, 4 mm; slice gap, 0.4
mm; field of view, 16 cm for axial scan and 32 cm for sagittal scan; matrix, 256 x 216 of
axial scan and 512 x 252 for sagittal scan; flip angle, 90°; ETL, 18; and excitations, 3). On T2-
weighted FSE axial images, spinal canal diameter and area measurements were performed.
Results: Lumbar spinal canal measurements; Lumbar DSAPD L3-4 (24,46+ 2,12) mm, L4-5
(22,86+ 2,07) mm, L5-51 (20,36+ 2,13) mm, DSTD L3-4 (27,16 2,10) mm, L4-5 (27,06+ 2,03)
mm, L5-S1 (26,46 2,47) mm, lumbar DSCSA L3-4 (272,0+ 21,4) mm?, L4-5 (254,6+ 20,7)
mm?, L5-S1 (234,6+ 22,7) mm? were measured in healthy individuals.

Conclusion: In evaluating lumbar spinal stenosis, it is necessary to know the lumbar spinal
canal measurements in normal individuals. MRI is an important examination in evaluating
lumbar spinal canal measurements.
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INTRODUCTION

We aimed to the lumbar spinal canal
lengths and area measurements were
measured in normal healthy individuals
between 20 and 50 years of age in the
Turkish population by MRI. MRI is
the most diagnostic method for spinal
pathologies. Degenerative  changes
in facet joints can be in the form of
facet hypertrophy, osteophytes spur
development, cartilage narrowing, joint
effusion, and capsular hypertrophy, all of
which can be assessed in detail by MRI
@, Axial and sagittal MRIs typically

show narrowed spinal canals.

In lumbar spinal stenosis, T1-weighted
images are useful for evaluating the width

and contours of the foramen and conus
medullaris. T2-weighted images provide
an accurate assessment of spinal canal
diameters. The decrease in epidural fat
tissue due to the hypertrophic bone, T1
and T2 weighted image with low density,
hypertrophic ligament flavum, T1 and
T2 weighted images and moderate
thickening and prolonged compression
appear as a dark color from high to low
on the T1 signal. The fat signal around
the nerve root (seen best in T1-weighted
images) appears to be reduced in axial and
sagittal images *». MR examination has
several advantages over CT. The patient
does not receive ionizing radiation and

the procedure is non-invasive. Also, the
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patient does not need to be in the hospital. As with myelography,
all lumbar vertebrae can be visualized. Soft tissue evaluation
of conus, cauda equina, and nerve roots is better than CT.
Ligamentum flavum, disc herniation and intraspinal synovial
cysts are more common in imaging than other methods. MR
is superior to CT and myelography in predicting the loss of

epidural fat tissue .

MRI examination also has some disadvantages. In the case of
lumbar spinal stenosis, cortical bone and osteophytes are less
visible. MRI examinations can not be performed on those who
have non-titanium metal devices in the spine, eyes and cranium,

pacemakers and claustrophobia. MRI is also a more expensive
test than CT 612149,

To assess spinal stenosis, spinal canal diameters need to be
known in normal healthy individuals. Therefore, we have
measured these lumbar spinal canal measurements in a limited
number of healthy individuals.

MATERIALS AND METHODS

Three measurements were analyzed in axial MRI of 50 (30
male, 20 female) healthy individuals in 20-50 age groups
(mean age:33,69+12). In T2-weighted fast spin-echo (FSE)
axial MR images, measurements were obtained at L.3-4,.4-5,
L5-51 levels. Measured lumbar spinal canal anterior-posterior
diameter (DSAPD) mm and spinal canal transverse diameter
(DSTD), mm and spinal canal cross-sectional area (DSCSA),
mm? measurements in healthy individuals by axial MRI
(figure1,2,3). SIGNA Explorer GE 1,5 T MR device used.
The patients were placed in the supine position with a cushion
under both knees. T2-weighted FSE axial and sagittal images
were obtained (TR/TE, 3213.48/100.00 ms for axial scan and
3207.27/100.00 ms for sagittal scan; slice thickness, 4 mm; slice
gap, 0.4 mm; field of view, 16 cm for axial scan and 32 cm for
sagittal scan; matrix, 256 x 216 of axial scan and 512 x 252 for
sagittal scan; flip angle, 90°; ETL, 18; and excitations, 3). On
T2-weighted FSE axial images, spinal canal diameter and area
measurements were performed.

Image Analysis

Three radiologists (readers 1,2,3) participated in all three-
step evaluations in this study. Before the review of the lumbar
MRIs in the pre-step evaluation, three radiologists discussed
the measurements of the lumbar spinal canal and established a
consensus measurements that they would use on T2-weighted
axial images. All evaluations were completed, one radiologist
(reader 1) repeated the last second-step evaluation to allow
calculation of intra-reader agreement and also to measure.
DSCSA, DSAPD, and DSTD on T2-weighted axial images
and on T2-weighted mid-sagittal images at each disc level of
the lumbar spine working manually at a Workstation.

Ethics Committee approved and written consent form was
taken from all the volunteers. Those with spondylodiscitis, who
underwent disc surgery, and those with inflammatory diseases
such as ankylosing spondylitis were excluded from the study.

Statistical Package for Social Sciences (SPSS) v23.0 (IBM co.
Chicago IL) was used for statistical analyses. ANOVA test

was used.

Figure-1. Lumbar spinal canal anterior-posterior
diameter measurements.

Figure-2. Lumbar spinal canal transverse diameter

measurements.
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Figure-3. Lumbar spinal canal cross-sectional area
measurements.

RESULTS

Lumbar spinal canal measurements; Lumbar DSAPD L3-4
(24,46+ 2,12) mm, L4-5 (22,86+ 2,07) mm, L.5-S1 (20,36+
2,13) mm; DSTD L3-4 (27,16+ 2,10) mm, L4-5 (27,06
2,03) mm, L.5-S1 (26,46 2,47) mm; lumbar DSCSA L3-4
(272,0+ 21,4) mm?, L4-5 (254,6+ 20,7) mm?, L.5-S1 (234,6+
22,7) mm? were measured in healthy individuals (Table-1,2).

Table-1. Lumbar spinal canal anterior-posterior diameter
and transverse diameter measurements (mm).

Lumbar Levels Spinal Canal Spinal Canal
Antero—posterior Transverse
Diameter Mean+ Diameter Mean+
SD SD
L3-4 24,46+ 2,12 27,16+ 2,10
L4-5 22,86+ 2,07 27,06+ 2,03
L5-S1 20,36+ 2,13 26,46+ 2,47

SD: Standard deviation

Table-2. Lumbar spinal canal cross-sectional area
measurements (mmz2).

Lumbar Levels Spinal Canal Cross-
Sectional
Area Mean+ SD
L3-4 272,0+ 21,4
L4-5 254,6+ 20,7
L5-S1 234,6+ 22,7

DISCUSSION

It is usually due to degenerative changes of the vertebral column
in the elderly, resulting in lumbar spinal stenosis. Nowadays,
the increase in the average age of the population increases the
importance of degenerative lumbar spinal stenosis. Patients with
neurogenic claudication or sciatica complaints are restricted in
their functional activities and become dependent on the bed.
Lumbar spinal stenosis typically occurs as a result of complex
degenerative processes that produce pressure in neural elements.
Spinal stenosis, central cord stenosis, lateral recess stenosis,
degenerative spondylolisthesis or confusion due to all three. In
addition to these findings, disc herniation may be accompanied
by pathology. Degenerative stenosis and lumbar spondylosis are
thought to occur due to recurrent axial loading and rotational
constraints, facet hypertrophy, ligamentum flavum thickening,
and osteophyte formation. Other causes of spinal stenosis
include postoperative, post-traumatic, neoplastic, infectious,
bone disease-related (as in Paget’s disease), congenital stenosis

(achondroplastic form).

On the basis of the results of previous studies, a >15 mm?
change in the DCSA induced by axial loading was defined as
a significant change,>'” worsening the severity of the clinical
symptoms®. If the anterior posterior diameter of the lumbar
canal is less than 10 mm, it is considered as an absolute stenosis.
If this diameter is less than 13 mm, it is regarded as relative

stenosis ¢13),

The results we have found in our study are consistent with
previous literature studies. Until now, there is no study of normal

spinal canal measurements in the Turkish population.

Among the limitations of this study, it is not possible to
standardize on the gender, age, weight, and height of the
individuals taken into the study. This study is limited to only
50 people and it is a preliminary study. In future studies, the
number of working groups should be increased. In order to
standardize lumbar spinal canal measurements in Turkish

society, there is a need for further studies.

In evaluating lumbar spinal stenosis, it is necessary to know
the lumbar spinal canal measurements in normal individuals.
MRI is an important examination in evaluating lumbar spinal

canal measurements.
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