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Myelography with Metrizamide: Effect of Contrast Removal

on Side Effects

Yuji Numaguchi,"? Alan M. Weems,? Akira Mizushima," James Keating," Arvind B. Rege,® Francis J. Mather,* and

Janet C. Rice*

Although myelography with metrizamide may produce ex-
cellent-quality radiographs, the adverse side effects of the
contrast agent often make it a less than desirable technique.
In this report, the authors evaluate the effect of removing
contrast medium after myelographic procedures.

Materials and Methods

Between January 1983 and May 1985, a group of patients who
underwent either total spine, cervical, or combined (i.e., cervical-
lumbar, cervical-thoracic, or lumbar-thoracic) myelography with me-
trizamide were reviewed to determine if removal of the metrizamide
after the examination reduces the frequency of side effects. Another
group of patients who had the same procedures without removal of
the contrast medium served as the control. Lumbar or C1-C2 lateral
punctures, or both, were used.

In the majority of cases of total or combined myelography, the
cervical region was initially examined by using 5-10 ml of metrizamide
(250-280 mgl/ml). For lumbar and thoracic studies with split-dose
techniques, 5-8 ml (180-220 mg I/ml) were added. For most patients
who had total or combined myelography, large and small vials of
metrizamide containing 3.26 and 1.81 g of iodine, respectively, were
used to obtain two different concentrations. Patients were hydrated
with oral fluids and premedicated with steriods and diazepam. A
conventional flouroscopy unit was employed and in the majority of
patients, a 20-gauge spinal needle was used.

All patients were examined by using a protocol for total myelog-
raphy (Figs. 1 and 2). Figure 1 demonstrates the lumbar method,
which was used for patients who could fully extend their necks.
Figure 2 shows the protocol for total myelography via the CI-C2
route, which was used for patients who could not fully extend their
necks and for those with moderate kyphoscoliosis. Two methods of
performing the procedure by the C1-C2 route were used: patients
were either in a prone or supine position.

Combined myelography, such as cervical-lumbar, cervical-thoracic,
or lumbar-thoracic, was performed by using various combinations of
the protocols depending on the clinical indications.

Cerebrospinal fluid (CSF) with the contrast medium was removed
in 73 patients upon completion of the study. Eighty-four patients, in
whom the CSF was not removed after the procedure, served as the
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control group. For removal of the CSF, replacement of a needle into
the lumbar subarachnoid space was often necessary; 20-25 ml CSF
containing metrizamide were removed in the upright and/or lateral
recumbent position for retrieval of maximum amounts of contrast
medium (Fig. 1). An additional 10-15 min were required for this
procedure.

All patients, including the control group, were kept in a semierect
position for 10 hr and then supine with their necks propped up for an
additional 8 hr. Copious fluid intake was encouraged in both the
study and control groups.

Results

The number of patients who experienced side effects after
myelography is shown in Table 1. One group included patients
who received more than 3.0 gl of metrizamide, and the other
included those who received 3.0 gl or less. Mild adverse
effects included headache, nausea, or vomiting within the first
24 hr after the procedure. Moderate adverse effects consisted
of seizures, headache, nausea, or vomiting lasting more than
24 hr, or psychoneurologic symptoms such as confusion or
disorientation.

When more than 3.0 gl contrast material were used, only
mild or no adverse effects were encountered in 55 of the
patients, while moderate effects were seen in 18. When 3.0
gl or less were used, 65 patients experienced mild or no
adverse effects, while 19 experienced moderate effects.
There was no significant difference in the rate of adverse
effects between the two dose groups. One patient developed
grand mal seizures 6 hr after cervical myelography via C1-
C2 puncture in which 2.8 gl (280 mgl/ml) was used. No
contrast medium was removed in this patient after the pro-
cedure. To determine the effects of removing the contrast
medium, we analyzed the data using the two sample tests of
proportions.

With the administration of more than 3.0 gl, moderate
adverse effects were noted in 13 (40%) of 32 patients from
whom no metrizamide was removed, while only 5 (12%) of
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Fig. 1.—Protocols for total or combined myelography by lumbar route.

METRIZAMIDE MYELOGRAPHY

499

&

CERVICAL STUDY W‘L

—»  THORACIC STUDY
I f
\

|

ﬂ LUMBAR STUDY

REMOVAL OF CSF WITH CONTRAST

Fig. 2.—Protocols for total or combined myelography by C1-C2 and/or
lumbar route.

TABLE 1: Adverse Effects According to Metrizamide Dose and Removal of Metrizamide

Greater than 3.0 gl 3.0glorLess
Type of myelography Nonremoval ) Removal Nonremoval Removal
None/Mild* Moderatet None/Mild Moderate None/Mild Moderate None/Mild Moderate

Cervical (Lumbar Route) ... ... ... 5 8 (1)t 6 0 17 5 15 1
Cervical (C1-C2) . .. ... ......... 1 1 1 0 8 5(1§) 9 2
Total (Lumbar Puncture) . ... ... .. 5 1(1) 12 3 2 0 1 1
Total (C1-C2 and Lumbar

Puncture) . ........ ... ... .. 0 0 6 0 1 0 0 0
Combined (C1-C2 and/or Lumbar

PUNCture) :ssass svsansssasnes 8 3 11 2 10 4(2) 2 1
Total Number . .. .. ............ 19 13 (2) 36 5 38 14 (3) 27 5

Note: Numerals indicate number of patients divided according to amount of metrizamide used and whether or not the contrast agent was removed following myelography.

* Headache, nausea, or vomiting within the first 24 hr.

1 Headache, nausea, or vomiting lasting more than 24 hr and psychoneurologic symptoms.
+ Numbers in parentheses indicate the number of patients with psychoneurologic symptoms.

§ This patient experienced seizure.

41 patients whose metrizamide was removed after the pro-
cedure experienced moderate adverse effects. The difference
was statistically significant (p < 0.01).

Among the patients who received 3.0 gl or less, 14 (27%)
of 52 whose metrizamide was not removed developed mod-
erate adverse effects, while 5 (16%) of 32 whose metrizamide
was removed experienced moderately adverse effects. This
difference was also statistically significant (p < 0.01).

When data from the two dose groups were pooled, 27
(32%) of 84 patients whose metrizamide was not removed
experienced moderate adverse effects. Among 73 patients
whose metrizamide was removed, only 10 (14%) developed
moderate adverse effects. Thus there were significantly fewer
moderate adverse effects in the groups when CSF with
metrizamide was removed (p < 0.01).

In the group whose metrizamide was removed, there were
no psychoneurologic symptoms or seizures, whereas psycho-
neurologic symptoms occurred in 5 of 84 patients whose

metrizamide was not removed. One of them developed con-
vulsions after the procedure.

For 20 patients whose CSF was removed, the amount of
metrizamide removed was quantified by using liquid chroma-
tography and/or digital photodensitometry. Removal of 20—
25 ml CSF after myelography in the upright and/or lateral
recumbent positions retrieved 20%-48% (average 34%) of
the total contrast medium.

In many cases of cervical myelography by C1-C2 route,
the retrieval of contrast medium was more effective because
the medium was concentrated in the cervical region. With
total or combined myelography, retrieval was more difficult
because of diffusion.

Discussion

Numerous reports have been published concerning lumbar,
cervical, or combined thoracic myelography with metrizamide.
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The optimal techniques for these procedures are well docu-
mented [1-16].

Cervical, total, or combined myelography often requires
large doses of metrizamide. Solti-Bohman and Bentson re-
ported that total spinal canal myelography performed with
less than the customary dose of 3.75 g metrizamide (contain-
ing 1.81 gl) was inadequate [14]. If complex motion tomog-
raphy or digital subtraction units can be used [15, 16], the
total dose of contrast medium for these techniques can be
lower; for example, less than 2.0 gl may suffice. However,
with conventional fluoroscopic units, 2.3 gl or more are nec-
essary to achieve high-quality cervical, total, or combined
studies. It is often necessary to use more than the recom-
mended 3.0 gl, especially in heavier patients [9, 10]. When a
large amount of contrast medium is used, adverse effects
such as prolonged headache, nausea, vomiting, psychoneu-
rologic symptoms, and seizures can be expected [14,
17-22].

Adverse effects after metrizamide myelography have been
reported to be dose dependent [14], but our study showed
no significant difference in adverse effects between the two
dose groups. This may be because the iodine dose adminis-
tered in these two groups fell within a relatively narrow range,
approximately 3.0 gl. The rate of moderate adverse effects in
our series was slightly higher than that measured by Fox et
al. [9] but was similar to that reported by Sackett et al. for
cervical and lumbar studies [22].

Attempts have been made to reduce these adverse reac-
tions [8, 9, 14, 23-27]. Adequate hydration, small needles,
minimum metrizamide doses, careful positioning of patients
during the procedures, and prompt and optimal radiographic
techniques decrease adverse effects. Removing metrizamide
after myelography as described here has been given little
attention [28]. Data and the efficacy of this technique have
never been described in the literature. The exact amount of
retrieved contrast medium by removing 20-25 ml of CSF
fluctuates according to the patient’s position and the exam-
iner’s skill. So far we have limited metrizamide retrieval to 25
ml to avoid intractable headache. Significant reduction of such
adverse effects as prolonged headache, nausea, vomiting,
and psychoneurologic symptoms seems to be the greatest
advantage of contrast-removal techniques, especially in cases
where large amounts of metrizamide are used.

Recently, new nonionic, water-soluble contrast media, such
as iohexol or iopamidol, have been clinically investigated [29-
33], and according to some studies, there are fewer adverse
reactions associated with these newer agents than with the
more commonly used metrizamide. These studies suggest
that contrast-removal techniques may not be warranted with
these agents. However, most data concerning the new con-
trast agents were restricted to lumbar or cervical studies in
which a low iodine dose was used. No report is yet available
concerning total or combined studies in which a larger amount
of iodine is used.

Summary

Moderately severe side effects, such as prolonged head-
ache, nausea, vomiting, or psychoneurologic symptoms, were
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noted in 27 (32%) of 84 patients in whom the contrast medium
was not removed. Conversely, among 73 patients from whom
20-25 ml of cerebrospinal fluid with the contrast medium was
removed, only 10 (14%) experienced adverse effects, a sta-
tistically significant reduction. Although new contrast agents,
such as iohexol and iopamidol, are reportedly less toxic than
metrizamide, the contrast-removal technique described here
may be indicated when large amounts of any contrast medium
are used.
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