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Summary. The case is presented of a patient showing multiple
subcortical haemorrhages after lumbar metrizamide myelo-
graphy. This complication after intrathecally administered
metrizamide contrast medium appears not to have been re-
ported before. Several different possible explanations are pro-
posed for the phenomena observed in this case.
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Introduction

Neurotoxicity of contrast agents used for intrathecal adminis-
tration has repeatedly been reported [3, 4, 9, 12, 13, 16].
Imaging of the subarachnoidal space was earlier performed by
means of iophendylate, an intrathecally administered contrast
agent, with arachnoiditis being the only long-term complica-
tion.

The introduction of new water-soluble contrast agents,
such as metrizamide (Amipague) or iohexol (Omnipaque),
has led to better visualization of details. In a minority of cases,
however, a variety of side-effects have been reported [6-8].

We recently observed a patient in whom multiple small
subcortical haemorrhages of the telencephalic hemisphere
were diagnosed after an otherwise uncomplicated myelo-
graphic procedure, in which metrizamide was used as the
contrast medium. The case is reported to draw attention to
this rare complication of metrizamide myelography.

Case report

A 45-year-old man was admitted to a local hospital because of
progressive low-back pain. General physical examination was
unremarkable; blood pressure was normal. On neurological
examination signs of lumbar nerve root disorder were found.
No other disturbances of neurological functions could be
detected and the patient showed normal mentation.
However, a lumbar myelography, using metrizamide (16
ml, concentration 170 mg/ml), demonstrated no nerve root
compression or other abnormalities. The cerebrospinal fluid
had a normal total protein content and white blood cell count.
Two days later the patient complaint of headache. No
fever or signs of meningism were present and the patient’s
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level of consciousness was normal. The headache improved
after administration of dexamethasone but the patient con-
tinued complaining of not being well. This situation persisted
for several days. Eight days after the lumbar myelography the
patient became confused and sporadically showed involuntary
myoclonic movements of the left arm and hand. A CT scan of
the brain with intravenous contrast showed no abnormalities
at that time. The next day (day 9 after myelography) the pa-
tient developed a partial epileptic state with myoclonic in-
voluntary movements of the left arm and hand. An EEG on
the same day showed typical spike and wave activity localized
in the right frontotemporal region (Fig.1A). Examination of
the CSF was repeated and was normal.

The focal seizures did not respond to the intravenous ad-
ministration of clonazepam or phenytoin. The patient was
transferred to the University Hospital because of this persis-
tent partial epileptic state (epilepsia partialis continua, Kojew-
nikow).

After higher doses of clonazepam and phenytoin had been
administered as anticonvulsive treatment at the emergency
unit, the patient was admitted to the intensive care depart-
ment, where prophylactic intubation was deemed necessary;
however, the patient maintained spontaneous respiration.

During the next few hours the focal seizures disappeared;
afterwards, however, complete left-sided hemiplegia was
noticed. A second CT scan of the brain showed multiple small
subcortical haemorrhages in the right parietal region and in
the right occipital lobe (Fig. 2). A second EEG showed diffuse
hypofunction over the right hemisphere, consisting of theta
and delta activity (Fig. 1B). During the next day the left-sided
hemiplegia disappeared, but the patient continued to experi-
ence paraesthesia of the left hand for several days more. A
third CT scan showed local atrophy in the area where the
haemorrhages had been observed.

The patient made an uneventful recovery and was dis-
charged 46 days after myelography. On follow-up the patient
had mild subjective complaints compatible with an psycho-
organic syndrome; otherwise neurological examination
showed nothing abnormal.

Discussion

The subcortical haemorrhages observed in this patient may be
a side-effect of metrizamide on the neural tissue. In the litera-
ture several side-effects of metrizamide have been reported
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Fig.1. A EEG showing spike and wave activity in the right frontotemporal region 9 days after intrathecal administration of metrizamide. B After
cessation of focal seizures diffuse hypofunction is observed over the right hemisphere

Fig. 2. Plain CT scan of the brain, showing multiple areas of hyperdensity over the right parietal region and the right occipital lobe (10th day after

intrathecal administration of metrizamide)

[5, 9]. Complications reported after intrathecal administration
of metrizamide are headache, nausea and vomiting, transient
cortical blindness, brain oedema, prolonged confusion due to
absence status, seizures, dysarthria and psycho-organic syn-
drome. Some of these complaints and symptoms may be re-
lated to brain oedema and aseptic meningitis. Koppejan et al.
[10] observed the presence of an abnormally high density of
cortical grey matter on CT scan 14h after myelography in a
patient who showed a transient organic psychosyndrome. This
observation was subsequently reported several times in the lit-
erature [18], which is evidence that the CSF-brain barrier may

be permeated by metrizamide. The appearance of metrizamide-
related side-effects seems dose-dependent [17]. A higher inci-
dence of adverse effects has been reported following cervical
myelography than after lumbar investigations, due to the
higher concentration of the contrast medium used in the former
procedure. After lumbar intrathecal injection metrizamide
slowly diffuses cranially and a small concentration can be
demonstrated in the posterior fossa after 6h; after 24h the
contrast is seen all over the convexity of the hemispheres [7].

Metrizamide is reported to have a half-life in the CSF of
about 4 h after intrathecal administration and is thought to be



reabsorbed from the CSF into the blood largely through the
arachnoid granulations. Diffusion of the drug in the cranial
direction may be delayed by keeping the patient in an upright
position [14].

Several possible explanations may be offered for the ob-
served complication. Beck et al. [1] studied the effect of
metrizamide on regional brain glucose metabolism in the rat
after intracisternal administration. They found a general re-
duction of glucose metabolic rate in all regions measured and
postulated that metrizamide may have an indirect effect by in-
hibiting excitatory brain-stem neurons projecting to the cere-
bral cortex. Using a direct topical application of metrizamide
on the cerebral cortex, however, the same authors observed a
significant increase of glucose metabolic rate in the cerebral
cortex [2]. This increase of cerebral metabolism may be ac-
companied by a compensatory dilatation of the cerebral blood
vessels. The occurrence of local cortical dysfunction (cortical
blindness, aphasia), as reported in the literature, is suggestive
of a direct transpial influence of the contrast medium on corti-
cal neurons.

The epileptogenic influence of metrizamide may be attri-
buted to its acetylcholinesterase inhibitory activity, as demon-
strated by Marder et al. [11]. Topical application of acetyl-
cholinesterase inhibitor and of acetylcholine itself may cause
epileptiform activity and this may be an explanation for the
epileptic state observed in our patient [11].

The two factors, i.e. a direct vasodilatatory influence of
the cerebral blood vessels and the induction of epileptiform
activity in cortical neurons, may give rise to a considerable
strain on the local cortical metabolic state. It is difficult to de-
cide whether these facts are sufficient to explain the haemor-
rhages observed on the CT scan or whether the additional os-
motic injury of intravenous contrast administration before CT
scanning was contributory to this damage too.

In order to avoid toxic intracranial levels of metrizamide
after myelographic procedures, some measures might be
advisable. The patient should remain in a half sitting position
for at least 6 h after the intrathecal spinal administration of the
drug. The total amount of contrast medium introduced into
the intrathecal space should not exceed 12ml (concentration
200 mg iodine/mt) [15].

Additional intravenously administered contrast medium
for CT scanning purposes after metrizamide myelography may
be potentially harmful and should be used judiciously.
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