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ABSTRACT

Objective: To analyze the lumbosacral spine using MRI to determine the most common pathology responsible for
sciatica.

Study Design: Descriptive cross sectional study

Place and Duration of Study: This study was conducted at the Department of Radiology, Military Hospital
Rawalpindi from October 2005 to April 2006.

Materials and Methods: One hundred patients presenting with unilateral or bilateral sciatica were studied. MRI
lumbo-sacral spine was the modality used to determine the anatomical factors responsible for sciatica. These factors
included disc prolapse, osteophytes formation, and thickening of ligamentum flavum.

Results: It was seen that prolapsed disc was the most common cause of sciatica (found in 71% of the patients). Out
of these cases, disc bulge was found in 50% of the patients, protrusion / herniation in 37%, and an extruded disc
fragment in 7%. Osteophytes and hypertrophied facet joints were seen in 7% of the cases, while ligamenta flava
were thickened in 22%. 38% of the patients were in the 4" decade of life.

Conclusion: Disc bulge is the most common pathology of lumbosacral spine in patients presenting with sciatica.
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INTRODUCTION

Sciatic nerve is the longest nerve in the body. The term
“sciatica” refers to the pain that radiates along the path
of this nerve, from lower back into the buttocks and
legs. The discomfort can range from mild to moderate
incapacitation. It can be accompanied by muscle
weakness, humbness or tingling sensation. Rather than
a disease by itself, sciatica is the symptom of
pathology, such as a herniated disc that puts pressure on
the nerve.

The first clinical clue to neurologic impairment usually
is a history of sciatica: sharp pain radiating down the
posterior or lateral aspect of the leg, often associated
with numbness or paresthesia. Pain radiating below the
knee as opposed to pain limited to the buttocks or thigh
is more likely to represent true radiculopathy. Pain is
sometimes aggravated by coughing, sneezing or the
Valsalva maneuver. @

The most common cause of sciatica is a herniated
intervertebral disc, which occurs most commonly
between the ages of 30 and 55 years. Imaging identifies
herniated discs in many persons with low back pain ©9;
thus only minorities of these discs are therapeutically
important. (-8

More than 95% of clinically important lumbar disc
herniations occur at the two lowest discs and involve
the L5 or S1 nerve roots. Thus the most common
neurological syndromes are weakness of the ankle and
great toe, sensory loss along the medial foot (L5) or
diminished planter reflex and sensory loss along lateral
aspect of foot (S1). © 10

Spinal stenosis may be caused by bone (e.g. facet
hypertrophy), soft tissue (e.g. bulging disc or thickened
ligamentum flavum) or both. Like other degenerative
conditions, it is more common in older adults. As many
as 20% of asymptomatic adults 60 years or older have
imaging evidence of spinal stenosis @), but the
prevalence of symptomatic stenosis is unknown.

The spinal canal is bound anteriorly by vertebral bodies
and intervertebral discs, backed by the posterior
longitudinal ligaments. Posterolaterally it is limited by
pedicles and laminae lined by ligamenta flava. The
spinal cord descends from the medulla oblongata,
commencing at about the level of foramen magnum,
and terminates at the conus medullaris, which lies
between the lower border of 12" dorsal and upper
border of 3 lumbar vertebra. The nerve roots pass
laterally from the anterolateral and posterolateral
margins of the cord at each segment. ®Y The nucleus
pulposus of an intervertebral disc represents the
remains of the notochord. The annulus fibrosis of the
intervertebral disc is derived from the mesenchyme
between adjacent vertebral bodies. 2

On MRI scans, the annulus fibrosis, spinal ligaments,
dura matter and cortical bone of vertebrae give low
signals. The epidural and para spinal fat provide high
signal intensity on most commonly used sequences. The
gel of nucleus pulposus of the normal intervertebral
disc gives high signal intensity on T2 weighted
sequences. In this way the gross anatomy is well
shown. @1

MRI provides clinician with a non-invasive mechanism
for viewing lumbar anatomy in great detail. 3 Only
limitation of MRI is patients with metallic implants. It
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is also not recommended in first trimester of
pregnancy ¢4

Anatomy is best studied with T1-weighted images. T2-
weighted acquisitions yield physiologic information
about the disc and opacify the thecal space and its

contents, @9

MATERIALS AND METHODS

This descriptive study was carried out at Radiology
Department, Military Hospital Rawalpindi. It was of 6
months duration from October 2005 to April 2006.

The sampling technique was non-probability purposive.
Hundred voluntarily participating patients were
selected, irrespective of gender.

Presenting complaints were unilateral or bilateral
sciatica. Patients suffering from trauma, chronic
debilitating disease, and bed ridden patients were
excluded.

Non-contrast MRI scan of the lumbosacral spine was
performed to diagnose sciatica by observing different
components of the lumbosacral spine. Quantum
gradient 1.5 Tesla Magnetom Symphony MRI scanner
was used. MRI protocol included T1 and T2 weighted
images in both axial and sagittal sections. Plain MR
myelography images were also taken. Slice thickness
was 04mm and distance factor was 10%.

Disc morphology and position of disc prolapse were
studied. Presence of osteophytes, facet joint
hypertrophy and thickness of ligamenta flava was
noted. Patients’ age and gender were recorded.

For classifying disc prolapse into bulge, protrusion and
extrusion, classification introduced by Jenson et al was
used (6)

Bulging was defined as circumferential extension of the
disc beyond the endplates.

Protrusion was referred to as focal or asymmetric
protrusion of the disc beyond the endplates but in
connection with the parent disc and with the base of
protrusion broader than any other dimension.

Extrusion was defined as focal protrusion of the disc
beyond the end plates without connection with the
parent disc.

RESULTS

Patients were between 20-70 years of age. 67 of them
were males while 33 were females. There was no
previous history of spinal surgery or spinal tumor. None
of the subjects dropped out or were lost in any part of
the study.

38% of the patients presented with right sided sciatica.
Left sided sciatica was the presenting complaint in 54%
patients while 8% had bilateral sciatica.

04 patients showed no abnormal findings on MRI of
lumbosacral spine. In patients with abnormal findings,
prolapsed disc was the most common cause (71%). Out
of these cases, disc bulge was found in 50% of the
patients, protrusion / herniation in 37%, and an

extruded disc fragment in 7%. Disc prolapse was
posterolateral in 38%, central posterior in 37% and para
central in 21% of the patients.

7% of the patients showed osteophytes formation as
well as hypertrophied facet joints. Ligamenta flava was
found to be thickened in 22% of the cases.

Patients were divided into age brackets, with each
bracket representing a decade. 38% of the patients
presented in the 4" decade of life i.e. between 31-40
years. Mean age of presentation was 41.45 years with
standard deviation of 9.48.

DISCUSSION

Sciatica is a major public health problem because of its
high prevalence. Lifetime prevalence in developed
countries is estimated up to 84% in the general
population. &7

Out of the 100 patients in this study, 67 were males and
33 were females. In an international study, it was seen
that sciatica is most common among blue collar
workers and motor vehicle drivers. 8

In another international study, it was noted that males
are more commonly affected than females in cases of
lumbar disc herniations by a ratio of 3:2. Prolonged
exposure to a bent forward working posture is
correlated with increased incidence of herniated
intervertebral discs. ® In our society, majority of the
drivers as well as office workers are males. This
explains the high prevalence of the disease in male
patients.

Disc bulge was the most commonly encountered variety
of disc prolapse with 50% of the patients showing a
bulging disc on MRI. This finding follows the result of
a national study, @® which states that disc bulge is the
most pattern of disc disease. However, in another
national study conducted in the Radiology Department
of Aga Khan University Hospital Karachi, it was seen
that disc herniation was the most frequent finding. Disc
extrusion was seen in 18% of patients. ®4 In quite a
similar international study in which abnormal MRI
findings and their prevalence and associations with low
back pain were studied in 40 year old patients, the
results showed that about 25-50% of patients showed
disc bulge. @

Other findings seen in patients presenting with bilateral
sciatica were facet joint hypertrophy and osteophytosis.
7% of the patients showed osteophytes formation and
hypertrophied fact joints. Out of this, majority of the
patients gave history of bilateral sciatica. It showed that
patients with bilateral sciatica had more degenerative
changes.

Maximum number of patients (38%) were in their 4%
decade of life i.e. 31-40 years of age. 31% belonged to
the 41-50 years age bracket. Only one patient presented
in the 7 decade of life. In one of the international
studies, it was stated that peak age for occurrence of
disc prolapse is between 20-45 years. @ In a national
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study, it was seen that disc disease is most common in
the 30-39 year age group. @ The results of my study
have also verified these findings.

In a study connected in the Department of
Neurosurgery, Lahore General Hospital Lahore, it was
observed that the largest number of patients (35%)
presented in fourth decade of life. 90.6% patients had
prolapsed intervertebral disc at a single level and 9.4%
at multiple levels. Most of the patients (92.4%) had a
prolapsed disc at L4-5 and L5-S1 levels. ??

CONCLUSION

It is concluded that prolapsed disc is the most common
cause of sciatica. Out of the three categories of
prolapsed disc i.e. bulge, protrusion and extrusion, disc
bulge accounts for the commonest pathology.
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