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Myelography in Spinal Disorders - experience of 1400 Cases

Introduction

Myelogram is an X-Ray taken by injecting a contrast
agent in the Spinal sub-arachnoid space to see if
there is any decrease or blockage in the flow of
cerebrospinal fluid in the spinal canal.l

It is used for the evaluation of multiple disorders of
the spine such as degenerative disc diseases,
neoplasm of vertebral bodies, thecal sac, spinal
nerves, blood vessels, and spinal cord, traumatic
spine and infectious disorders of spine.2

With the recent advances is neuroimaging such as
computed tomography scans and MRI scan, role of
myelography is on the decline in the developed
countries but in under developed countries such as
Pakistan this is a very use ful test for the diagnosis
of spinal disorders as it is cost effective and also
relatively less expensive technology is used in this
procedure.3

Nevertheless Myelography has also an important
role in the presence of computed tomography and
magnetic resonance imaging, as with these
sophisticated neuro-imaging techniques, abnormal
findings are commonly seen in the spine, even in
patients who are asymptomatic.4 They have a false
positive rate of approximately 20% in patients with
spinal stenosis.5

If a patient has a low backache radiating to lower
limbs, but with a normal myelogram, surgery is not
advised as in this case Myelogram is the gold
standard test for diagnosis of lumbar disc disease.6
The purpose of this study is to evaluate the
diagnostic accuracy of myelography in spinal
disorders, in correlation with clinical presentation of
the patients.

Material and Methods

This study was conducted in the department of
Neurosurgey Chandka Medical College Hospital
Larkana from 1st July 1998 to 30th June 2003. This
was a prospective study, for data collection. The
Proforma contained categories of age, sex, clinical
presentation of the patients with symptoms and
signs, myelographic findings, other investigations
required to confirm the diagnosis and surgical
finding along with histopathology.

Chandka Medical College Hospital is a tertiary care

Hospital with catchment area of whole of northern Sindh
(Larkana & Sukkur Divisions) along with vast regions of
Balouchistan province. The hospital has limited resources
without facilities of sophisticated neuro imaging and a
neuro radiologist. The author performed all Myelograms
using X-Ray Machine with tilltable table.

Myelogram was done in patients with spinal disorders as
low backache with radiation to leg, neurogenic
clandication, Para paresis and paraplegia or quadriparesis
and quadriplegia, spinal injuries and spondylitis of various
aetiologies.

Myelogram was done on an outpatient basis. Only those
patients were admitted who had block or other findings on
Myelogram correlating with clinical presentation. Patients
with a normal myelogram and neurological disability
secondary to a spinal disorder were referred to another
hospital in another city with neuro- imaging and neuro-
physiological facilities.

For myelography the following guidelines were followed:

- Informed consent on a printed Proforma, was taken with
full explanation regarding hazards and risks involved in
the procedure.

- Needle size used were 20,22 and 25 gauges depending
upon the patient's age and built.

- Xylocaine 2% was used as a local anesthetic.

- Non-ionic, water-soluble contrast agent lohexol was
employed in all cases.

- Position adopted was left lateral and needle was inserted
either at L4 L5 region or C1 C2 region depending upon
the disease and clinical presentation.

- Appropriate equipment was arranged such as ambubag,
endotracheal tube, laryngoscope with all necessary
resuscitating drugs to handle the adverse reactions such
as seizures, vasovagal reactions and cardio pulmonary
collapse.

- X-Ray was taken in antero-posterior, lateral and oblique
projections. Other views taken as per requirement of the
condition.

Post myelogram patients were advised to take plenty of
fluids to excrete out the contrast agent. At least 4 liters of
water daily with complete bed rest for 24 hours was

necessary.
Exclusion Criteria included:
- Known significant intra cranial pathology with

papilloedema.
- Historical or laboratory evidence of coagulopathy.
- Previous Myelography performed within one week.
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- History of significant reaction to iodinated contrast
media.

- History of seizures without any treatment
(Medication was given for 3 days then asked to
come back)
- Localized infection at the region of puncture.
- Pregnancy

The radiologist's help was taken for interpretation of
myelogram and MRI studies

Results

One thousand and four hundred patients were
selected for study, 935 were males and 465 were
females. Male to female ratio was 2:1. The age
ranged from 8 to 65 years with a mean of 38 years
(Table 1). Myelogram was done by lumbar puncture
in 1365 (97.5%) cases, while by C1, C2 puncture in
35 (2.5%) cases. Spinal disorders diagnosed on
myelography by correlation with clinical presentation
are shwn in Table 2.

Table 1. Age and sex distribution of patients.

Age group Male Female Total Percentage
8years to 15 years 88 3 13 9

16years to 36 years 45 238 690 4

37 years to 47 years 233 130 363 2%
48yearsto 65 years 162 62 24 16

Total 95 565 1400 100

Of 149 cases where no block was detected, 85 had
paraparesis of sudden onset. They were referred
from medical units to exclude a surgical lesion.
Twenty-two of the 149 cases with complete spastic
paraplegia with no block on myelography were
subjected to MRI (magnetic resonance imaging)and
13 (59%) were diagnosed as epidural tuberculous
granulomatous involvement of spine confirmed by
surgical histopathology. Two patients had

Table 2.Clinical presentation of patients along with
raphic findings

non-Hodgkin's lymphoma, while in remaining 7
cases a doubtful inflammatory lesion was diagnosed
on MRI.

In 20 cases of 149 patients suffering from
quadriperesis, epidural empyema was diagnosed on
MRI in 8 cases while in 12 no pathological lesion of

surgical consideration was found.
In 22 cases out of 149, there was a history of severe

Table 3. Pathological lesions of surgical significance found in patients with normal myelography but having findings on MRI scan.
Diagnosis/histopathology No. of patients Percentage

Epidural tuberculous 13 872

granulomatosis

Hon-Hodgkins lymphoma 2 134

Epidural abscess/empyema 8 5.36
Total 23 1542

neck pain along with radiation to upper limbs. No block on
myelogram. MRI scan in these patients was within normal
limits. In this study, 836 (60%) patients were suffering
from lumbar disc disease where xylographic findings
correlated with clinical presentation of Ilumbar disc
protrusion.

Of 836 cases with lumbar disc prolapse, 32 (4%) were not
satisfied with the results of myelogram. MRI scan was
performed for confirmation of diagnosis and the same
findings were obtained without any discrepancy (Figure 1).
Of 36 patients diagnosed to have spinal tumors on
myelogram, 16 were of intradural origin of whom 9 were
diagnosed to have meningioma on histopathology while 7
had neurofibromas (Figures 2a and 2b).

Fifteen patients had extradural tumors of whom 13 had
metastasis from lungs and prostate and 2 had non-
Hodgkin's lymphoma. Five cases of suspected spinal cord
tumors were referred for MRI scan and did not return for
further work up. Of 28 cases with spinal dysraphasm, 16
were suffering from spinal cysts of congenital origin
(Dermoid, epidermoid) while in 10 cases spinal
lipomatosis and 2 diastematomyelia was found.

In traumatic spine 36 cases out of 85 had canal
compromise of more then 75% on myelography and under
went decompressive surgery. Cases with infectious
involvement of vertebrae (Osteomylitis/Spondylitis)
myelogram was done in 53 patients. Surgery was
performed in 38 patients. Tuberculous spondylitis was
diagnosed in 26 subjects (Figure 3). Eight cases had
pyogenic osteomyelitis and 2 had fungal spondylitis
(Aspergillosis). In 17 cases where prominent psoas
shadows were seen- with less than 25% canal
compromise and high probability of tuberculous
spondylitis, empiric anti tuberculosis therapy started for 21
days. Fifteen patients had a good response. Surgical
biopsy was done in 2 cases revealing non-Hodgkin's
lymphoma.

Adverse reactions after myelography was noted in 228
(16.2%) cases where 194 (85%) had post-myelo
headache with nausea and vomiting. It resolved with bed
rest, plenty of fluids and analgesics. Neck stiffnesswhich
resolved with analgesics and muscle relaxants was seen
in 25 (11%) cases. Six cases developed meningitis



(2.63%) which was cured with antibiotic therapy
corresponding to CSF culture and sensitivity. Two
cases undergoing cervical myelography developed
seizures which were generalized tonic clonic and
patients had no previous history of seizures.
Immediate intravenous diazepam, 0.2mg per kg
body weight, controlled the seizures.

Discussion

Myelography was the gold standard test for
diagnosing lumbar disc prolapse before the advent
of computed tomography scans and magnetic
resonance imaging.7 According to Miller and Krauss
myelography is still a useful diagnostic tool specially
in the presurgical evaluation of degenerative
diseases of the cervical and lumbar spine.8

In this study myelogram was done mostly in patients
(60%) with low backache radiating to lower limbs.
As this is the commonest problem in rural areas of
Pakistan where farming and cultivation of land is the
main profession of the people, resulting in early
degeneration of disc and its prolapse. In this study,
myelogram gave 100% diagnostic accuracy when
patients were properly selected with a careful
history taking and neurological examination.9
Recent literature also confirms that when magnetic
resonance imaging (MRI) is not available or if the
patient has claustrophobia, then myelogram is a
useful alternative.4,10

It should also be noted, that computed tomography
and magnetic resonance imaging have false
positive rates of 20% in patients with low backache
and spinal stenosis. The MR imaging examination is
some times indeterminate and non-diagnostic and
often shows many abnormalities that are difficult to
correlate with clinical data.5,8

In this study mostly the disc prolapses found were
at the level of L4, L5 and L5, S1 region. This
correlates with other studies as 95% of all lumbar
disc prolapses occur at this level.10-12

The second common disorder found in this study
was spinal stenosis in 8% of the cases. Here
myelographic findings showed hourglass
appearance of contrast flow with demonstration of
wavy tortuous roots of cauda equina. Here also
myelographic diagnosis was accurate as according
to Barynski and Lin, myelography is more accurate
than MR imaging for detecting nerve root
compression in the lateral recess. In their study it
was noted that conventional myelography correctly
predicted impingement of nerve root in 93% to 95%
of the lateral recess whereas MR imaging under
estimated root compression in 28% to 29% of the
cases.5,13,14 Thoracic disc prolapse found in 1%
of the cases in this study was similar to other
studies.10,15 For the diagnosis of thoracic disc
prolapse CT myelogram is preferred as most of the

discs are calcified.7,16

Myelogram was also found useful in the diagnosis of
spinal tumors specially of intradural origin while in rest of
the neoplasms only a probable diagnosis could be offered.
In these conditions magnetic resonance imaging is
preferred. For cervical spine disorders, myelogram was
also found not very informative. However only large
centrally prolapsed discs were identifiable on myelgram as
in other studies.17

The only advantage of cervical myelogram is that the
resulting imaging captures the entire length of the cervical
spine from the foramen magnum to thoracic spine.
Regarding infective spondylitis, plain radiographs were
also found useful and informative. Myelograms were done
only in cases where suspicion of canal compromise was
present. In this study only 4% of the cases were of
infective origin.18

In spinal dysraphism myelogram was also found
informative in cases of dermoid, epidermoid and
lipomatosis of spinal canal. However MRI is very
informative and helpful in planning surgery.7 Most of our
cases were therefore referred to other centres and
myelogram was done in only 2%.

Regarding traumatic spine, myelogram was done in 6% of
the study cases. Although imaging in trauma is largely
replaced by MRI, myelography combined with computed
tomography is a very useful technique for the evaluation
of patients with acute spinal injuries. However
myelography does not provide multi planer imaging but it
outlines both bones and neural structures and their
relation to each other, is clearly visualized in a least
expensive easily available single procedure.19

However MRI is still the choice procedure but
myelography can be done if MRI is not available or
contraindicated in patients with pace makers, aneurysm
clips, prosthetic heart valves or patients with
claustrophobia.20

In this study myelogram was done in traumatic spine only
when spinal cord syndrome was present but with no
fracture dislocation shown on plain
radiograph,unexplained post traumatic radiculopathy and
delayed onset of neurological disability.

lit is concluded that myelogram is economical (costing
Rupees 1200 to 1500, against MRI cost Rupees 6000 to
7500) and can be easily performed by radiologists,
neurosurgeons or neurologists working in the regional
centers with limited facilities of modern neuro-imaging.
Myelogram is a very useful test in evaluating patients
whose symptoms are strongly suggestive of disc
herniation or spinal stenosis. Myelogram is also very
effective in decision making when multi level disc disease
is found and when it is not known which level is causing
the symptoms.
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Abstract

Objective: To evaluate the diagnostic importance of
myelography in spinal disorders, in correlation with clinical
presentation of the patients.

Methods: Patients selected for myelography had
presented with history of various spinal disorders such as
low backache, neurogenic claudication, paraparesis or
paraplegia, quadriparesis or quadriplegia, trauma to spinal
region and infective spondyflitis.
Patients excluded were those with history of allergies to
iodinated contrast agents, seizures coagulopathy and
pregnant women. Contrast agent was water soluble non
ionic agent - lohexol. Spinal Needles used were of 20,22
and 25 gauge. X-Ray machine with tilltable table was
used for myelography.

Results: There were 1400 patients of whom 935 were
males and 465 females with male to female ratio of 2.1.
Age range was 8 to 65 years. Spinal disorders diagnosed
on myelography were lumbar disc prolapse 866 (60%)
cases, lumbar canal stenosis 113 (8%), thoracic disc
protrusions 15 (1%), infective spondylitis 53 (4%) cases,
spinal tumors 36 (2.5%), spinal dysraphism 28 (2%) and
traumatic spine in 85 (6%) cases. Free flow of contrast
agent with no block was found in 149 (10.64%) cases.
These were subjected for MRI scan which revealed
significant pathological lesion of surgical importance in 23
cases (1.64%) only.

Conclusion: Myelography is the least expensive valuable
diagnostic test in spinal disorders specially in lumbar disc
prolapses and lumbar canal stenosis (JPA 54:604;2004).



