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Clinical Comparison of Metrizamide and lopamidol for 
yelography 

Patrick A. Turski,1 Joseph F. Sackett, Lindell R. Gentry , Charles M. Strother, and Francesco Matozzi 

A double-blind parallel comparison of iopamidol and metriza­
mide for myelography was performed in 36 patients. Sixteen 
adverse reactions were noted in 10 patients who received metri­
zamide. Six adverse reactions were reported in five patients who 
received iopamidol. There was no appreciable difference in the 
radiographic opacification. 

The development of non ionic water-soluble contrast media for 
myelography has resulted in improved anatomic delineation and 
better patient tolerance [1 , 2] . Metrizamide was the first myelo­
graphic contrast medium that fulfill ed the need for a contrast ma­
lerial of low neurotoxicity and suffic ient radiopacity while being 
miscible with cerebrospinal fluid (CSF). Nevertheless, adverse re­
actions related to the toxic ity of th e contrast material occur after 
metrizamide myelography [2-6]. Consequently, a new contrast 
medium, iopamidol (Bracco, Milan, Italy; and Squibb , Princeton, 
NJ), has been developed in th e hope of find ing an even less toxic 
material. In this investigation iopamidol was compared with metri­
zamide to assess relative toxic ity and radiographic opacification 
following intrathecal injection. 

Materials and Methods 

The study was performed as a double-blind parallel compari son 
in which each patient was randomly assigned either iopamidol or 
metrizamide. The contrast material was dispensed by a member of 
the neuroradiology service outside the myelographic room. The 
following conditions exclud ed patients from th e study: under 18 
years of age; women of childbearing potential not using an effecti ve 
contraceptive; pregnancy; surgery required within 24 hr of the 
radiologic examination; hypersensitivity to any form of contrast 
agent; spinal puncture within the last month ; frankly bloody CSF 
obtained after lumbar puncture; increased intracranial pressure or 
suspicion of intracranial tumor, abscess, or hematoma; treatment 
with phenothiazine derivitives, butyrophenones , tricyc lic antide­
pressants, monoamine oxidase inhibitors, or analeptics within 1 
week of the study; history of convulsive disorder or multiple scle­
rosis; history of psychosis; history of alcholism or drug abuse. 
Thirty-s ix patients were studied , 18 with iopamidol and 18 with 
metrizamide. Eight cervical, six thoracic, 20 lumbar, and two com­
plete myelograms were obtained , equally divided between iopami­
dol and metrizamide . 

Clinical Observa tions 

The patients were evaluated before myelog raphy with hi story, 
phYSical examination, and neurolog ic examination by a member of 
the neurology department. Vital signs (pulse, respiratory rate, tem­
perature, and supine blood pressure) were recorded before and at 
15 min, 30 min, 1 hr, 4 hr, and 24 hr after the injec tion of the 
contrast material. 

Laboratory Profiles 

Hematologic survey, c hemistry survey, and urinalys is were per­
formed before myelography and at 24 and 72 hr after th e procedure. 
CSF obtained during the myelogram was sent for ce ll count , total 
protein , glucose, and chloride. 

The patients received a c lear liquid breakfast before myelog raphy 
and were not premedicated. Fluids were encouraged after myelog­
raphy to insure adequate hydration. 

The contrast material was administered th rough a 22 gauge 
needle, which was placed at the L2-L3 interspace for the lumbar 
and thoracic examinations. After lumbar puncture 3 - 5 ml of CSF 
was removed and 10-1 5 ml of 200 mg I l m l contrast material was 
introduced (metrizamide reconstituted with 13.2 ml of diluent). 
Cervical examinations were performed via a lateral C1- C2 puncture 
and 8-15 ml of contrast material (300 mg I/ ml ) was injec ted, 
depending on the volume of the cervical canal. 

Following the procedure patients remained passive in bed with 
heads elevated 30° for 8 hr. Following this, the patients were 
allowed to have bathroom privileges and lie in the horizontal posi­
tion. 

Anteroposterior and oblique films were obtained with both hori­
zontal and verti cal beam techniques. The films were evaluated for 
technical quality and radiog raphic opacification by a neuroradiolo­
gist (J . F. S.), who d id not know which contrast material had been 
administered . Films that were technically adequate were graded as: 
0 , no visualization or opacification; 1, poor visualization or faint 
opacification, inadequate for d iagnosis; 2 , adequate for visualiza­
tion or suffic ient opac ification for diagnosis; or 3 , superior visual­
ization or opacification permitting diagnosis easily. 

The patients underwent repeat neuro logic examination and lab­
oratory stud ies 24 hr after myelog raphy. Adverse reac tions were 
recorded inc luding the time of onset, duration, and severity . Reac­
tions were considered mild when they d isappeared spontaneously 
without treatment. Moderate reactions were defined as those ne-
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cessitating treatment but responding immediately to such treatment. 
Severe reactions were defined as alarming or li fe-threaten ing re­
actions that responded poorly or slowly to treatment or did not 
respond to treatment. 

TABLE 1: Adverse Reactions to lopamidol and Metrizamide, by 
Location of Myelography 

Mild headache 
Moderate headache ' 
Nausea 
Vomiting .... ..... ... . 
Radiculopathy 
Stiff neck 
Dizziness 
Sleep disturbance 
Backache . . . . . . . . . . . . . 

Total no. reaction s 

Total no. patients studied 

No. Reactions after Metrizamide (after lopami­
dol) 

Cervical Thoracic Lumbar Complele 

1 (1) 1 5 (2) 0 
1 0 1 0 
1 0 1 0 
1 0 1 0 
0 0 0(1 ) 0 
0 0 0(1) 0 
0(1) 0 0 1 
1 0 0 0 
0 0 0 

5 (2) 2 8 (4) 

4 (4) 3 (3) 10 (10) 1 (1) 

. Required analgesics but responded quickly. 

A B 
Fig . 1 .-Cervical iopamidol myelogram via C1-C2 puncture (1 0 ml of 300 

mg I/ ml) . Anteroposterior (A) and lateral (B) views clearly demonstrate 
cervical subarachnoid space. Ventral and left latera l extradural lesions at 
C3-C4 and C4-C5. 

Results 

The adverse reactions are summarized in table 1. The procedure 
was well tolerated by both groups. Sixteen adverse reactions were 
noted in 10 pat ients who received metrizamide. Six adverse reac­
tions were reported in five pat ients who received iopamidol. There 
were no serious adverse reactions to either contrast material. Eight 
patients reported headache after metrizamide myelography; two J f 

them required analgesics. Three patients reported headache after 
myelography with iopamidol; none of them required analgesics. Tre 
two groups could be statist ically differentiated with p < 0.1. 

The radiographic opacification was adequate for diagnoSis in :tl i 
patients . The opacity was considered superior in 10 pat ients who 
received iopamidol (figs. 1-3) and in nine pat ients who received 
metrizamide. There were no abnormalities of the laboratory inves­
tigations related to the contrast materials, and the vital signs did 
not fluctuate appreciably in relation to myelography. 

Discussion 

lopamidol is a non ionic compound composed of a triiodinatl'd 
benzene ring with three high ly hydrophilic side chains (fig . 4). It h l S 

a molecular weight of 777 and an iod ine content of 49%. At a 
concentration of 300 mg I/ ml the osmolality is 0 .616 mol / kg and 
the viscosity at 37"C is 4 .5. 

A B 
Fig . 2. - Normal tho racic iopamidol myelogram after examination of h,inbar 

reg ion (15 ml of 200 mg I/ ml). Anteroposterior ( A) and lateral ( B) vie', s. 
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A B 

Fig. 3. -Comparison of iopamidol and metrizamide myelograms. A , Lum­
bar iopamidol myelogram (oblique view with horizontal beam) reveals excel­
lent detail of nerve root sheaths. B, Previous metrizamide myelogram in same 
patient. 

Molecular Weight 789 .1 

Iodine Conlenl 48 .2% 

VISCOSity 37° (300mg l/ml) 6 .24 

Osmolality mol/kg t300mg lImll 0.45 

CH20 H 

I 
, &H,CHCH,OH 

CH'1HCOHN V CONH1HCH 20H 

OH 1 CH20H 

lopomldol 

777 .09 

49% 

4.5 
0 .616 

Fig. 4.-Chemical properties of metrizamide and iopamidol. 

In a double-blind study of 200 patients undergoing lumbar mye­
lography, Hammer and Lackner [7] did not detect any difference in 
the incidence or severity of adverse reactions between iopamidol 
and metrizamide. However, Drayer et al. [8] noted that the striking 
features of the 12 patients in their series (lumbar iopamidol myelog­
raphy) were the mildness of the reactions and the excellent patient 
tolerance of the procedures. Similarly , Belloni et al. [9] considered 

the most significant aspect of their study with iopamidol for cerv ical 
myelography in 65 patients to be the complete absence of neuro­
logic symptoms other than headache. 

In ou r limited experience adverse reactions occurred less often 
in th e group of patients who received iopamidol. The side effec ts 
associated with iopamidol were generally mild and of shorter dura­
tion than those of the metrizamide group. Of particular note, there 
were no alterations in consciousness or seizure acti vity in any of 
the patients receiv ing iopamidol. 

The potential of iopamidol for producing arachnoiditis has been 
investigated in macaque monkeys. The preliminary results indicate 
iopamidol is equivalent to metrizamide with respect to the risk of 
arachnoiditis [10] . 

lopamidol is absorbed from the subarachnoid space slightly faster 
than metrizamide [7]. It enters the intrac ranial subarachnoid spaces 
following the normal pathways of CSF resorption. Electroencepha­
lography after lumbar myelography revealed three or four bursts of 
diffuse intermittent delta activity with no epilept iform spik ing [8]. 
The exact epileptogenic potential o f iopamidol has not been c learl y 
defined in man. 

In this investigation only 18 patients were studied with each 
contrast material and it is th erefore not possible to draw any firm 
conc lusions regarding the relative toxic ity . However, iopamidol 
produced fewer adverse reactions than metri zam ide and those that 
were encountered were mild in nature. lopamidol has the add itional 
advantages of being stable in soluti on and having a long shelf life . 

REFERENCES 

1. Keiffer SA, Binet EF, Esquerra JV, Hantman RP, Gross CEo 
Contrast agents for myelography: clinical and radiologic eval­
uation of Amipaque and Pantopaque. Radiology 1978 ; 
129 :695-705 

2. Sackett JF, Strother CM, Quaglieri CE, Manucher JJ , Levin 
AB , Duff TA. Metrizamide-CSF contrast med ium : analysis of 
c linical application in 215 patients. Radiology 1977;1 23: 779-

782 
3. Skalpe 10. Adverse effects of water-soluble contrast med ia in 

myelography, c isternography, and ventricu lography. Acta Ra­

diol [Suppl] (Stockh) 1977;355: 409-416 
4. Gelmers HJ . Adverse side effects of metrizamide in myelogra­

phy. Neuroradiology 1979;1 8: 119-1 23 
5. Schmidt RC. Mental disorders after myelography with metri­

zamide and other water-soluble contrast media. Neuroradiol­
ogy 1980; 1 9: 1 53-1 57 

6. Bertoni JM , Schwartzman RJ , Van Horn G, Part in J . Asterixis 
and encephalopathy following metrizamide myelography: in­
vestigations into possible mechanisms and review of literature. 
Ann NeuroI1981;9: 366- 370 

7. Hammer B, Lackner W. lopamidol, a new non-ion ic hydrosol­
uble contrast medium for neurorad iology. Neuroradio logy 
1980;19: 119-121 

8. Drayer B, Suslavich F, Luther J , et al. Clinical trial of iopamidol 
for lumbosacral myelography. AJNR 1982;3: 59-64 

9. Belloni G, Bonaldi G, Moschini L, Quilici N. Cervical meylog­
raphy with iopamidol. Neuroradiology 1981 ;21 : 97 -99 

10. Haughton VM , Ho KC. Arachnoiditis from myelography wi th 

iopamidol, metrizamide, and iocarmate compared in the animal 
model. Invest Radio11980 ; 15: S267 -S269 


