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lohexol, a new non ionic contrast agent, and Conray 60 were compared in a double
blind clinical trial of 60 patients for safety, imaging effectiveness, and patient discomfort 
in cerebral angiography. There was no significant difference between the two agents in 
physiologic changes, film quality, or incidence of adverse effects in the 60 patients. One 
patient in the iohexol group suffered a cardiac arrest, which was clinically due to septic 
shock and was probably the result of inadvertent contamination of the iohexol used for 
test injections in this case. Bacterial growth can be supported in iohexol under certain 
circumstances, due to the lack of preservatives in this contrast material. The patients in 
the lohexol group experienced significantly less discomfort than the Conray 60 group. 
lohexol is a safe, effective contrast agent when handled properly and causes less 
discomfort to patients than Con ray 60. 

lohexol is a new non ionic water-soluble contrast agent with chemical , toxicologic, 
and pharmacologic properties similar to metrizamide [1] . It is currently undergoing 
clinical trials in North America for use in urography, myelography , and peripheral 
and cerebral angiography. The primary advantage of the non ionic contrast agents 
seems to be decreased patient discomfort after intraarterial injections, which is 
probably related to the lower osmolality compared with conventional ionic contrast 
agents [2] . lohexol is stable in solution after autoclaving and is supplied as a ready
to-use solution, which is an advantage over metrizamide. These agents also may 
produce fewer side effects than the conventional agents after intravenous injections 
[3]. This double-blind , parallel study was performed in 60 patients to compare the 
discomfort, safety, and imaging effectiveness of iohexol with that of Con ray 60 for 
cerebral angiography. 

Subjects and Methods 

Sixty patients undergoing routine cerebral angiography were admitted to the study . The 
patients were all over 18 years of age. Exclusions to this study included emergency cases, 
prior contrast injection within 48 hr, known contrast sensitivity , inability to judge pain , 
pregnancy, serum creatinine over 3.0 mgldl , and participation in a previous drug trial. The 
patients were selected randomly from our regular inpatient popUlation; the clinical indications 
for angiography included atherosclerotic cerebral vascular disease, subarachnoid hemor
rhage, aneurysms, arteriovenous malformations, and tumors. Informed consent was obtained 
in all cases . 

Conray 60 and iohexol were administered according to a computer-generated randomized 
code provided by the supplier (Winthrop Labs.). After the contrast agents were delivered by 
the supplier, the hospital pharmacy transferred both the Conray 60 (282 mg I/ml) and iohexol 
(300 mg I/ml) into identical , unmarked 50-ml glass bottles and 100-ml plastic Viaflex bags. In 
each case , contrast material used for test injections was drawn from the Viaflex bags, and 
contrast material for the diagnostic injections, using a power injector, was drawn from the 
bottles. Neither the physician performing the study nor the patient was aware of which 
contrast agent was being used. 

Cerebral angiography was performed in the usual manner via the Seldinger technique from 
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TABLE 1: Vessels Injected and Contrast Material Used 

Contrast Material 
Artery Total 

Conray 60 lohexol 

Aortic arch .. .... .. . 15 7 22 
Innominate . . . . . . . . . . . . . . . . . 3 2 5 
Left common carotid 51 47 98 
Right common carotid 46 44 90 
Left internal carotid 5 0 5 
Right internal carotid 2 1 3 
Left external carotid . 4 0 4 
Right external carotid . 1 0 1 
Left vertebral . . . . . . . . . . . 14 16 30 
Right vertebral .. ... . .... . 1 9 10 
Left subclavian (for left vertebral) . 3 11 14 

Total . . . . . . . . . . . . . . . . . 145 137 282 

the femoral artery. In most cases, 5 French catheters were used for 
selective injections into common, internal, and external carotid; ver
tebral ; and subclavian arteries. A total of 282 injections was made, 
which included 201 carotid and 40 selective vertebral studies (table 
1). Occasionally, 6.5 Torcon catheters were used for selective injec
tions, and 6.5 French pigtail catheters were used for aortic arch 
studies. All patients were premedicated with Valium (10 mg orally) 
before the study. Although this theoretically could alter patients' 
perception of pain, we believed that sedation was necessary in both 
groups to reduce the anxiety associated with cerebral angiography. 

The physiologic factors that were observed included temperature, 
blood pressure, and pulse, which were measured for each patient 
just before the first injection, then 15 min, 3 hr, and 24 hr after the 
last injection . Serum creatinine was measured within 12 hr before the 
first injection, then at 24 and 48 hr after the last injection. An 
electrocardiographic monitor ran throughout each study, and changes 
in aT interval, ST segment , and T wave amplitude were noted after 
each injection. Central nervous system function was assessed before 
each study, and simple tests of motor, speech, and visual function 
were performed after each injection and 15 min, 3 hr, and 24 hr after 
the final injection. 

Patient discomfort was graded as mild , moderate, or severe both 
by the patient and by the radiologist (D. P.) for each injection; the 
scores were averaged for the complete examination. Film quality was 
graded as excellent, good, or poor, and all adverse effects were 
recorded . These were judged to be related or unrelated to the 
contrast material or unknown. 

Results 

The patient samples in the two groups were comparable 
statistically with regard to age, weight , gender, number of 
injections, and volume of contrast material received (table 2). 
Statistical analysis of the data revealed no significant differ
ence between the two groups in physiologic changes , central 
nervous system function , or film quality. 

There was a significant difference between the two groups 
in the degree of discomfort expressed by the patient and 
assessed by the radiologist when injection data were aver
aged for each case. Those patients who received iohexol 
experienced significantly less discomfort than those who re
ceived Conray 60 (p < 0.01). Of the patients who received 
iohexol, 46.7% assessed their discomfort as mild, as opposed 
to only 13.3% of the Conray 60 group. Conversely, 23.3% of 
the Con ray 60 group felt severe discomfort, as opposed to 

TABLE 2: Patient Data 

Age (mean, years) . 
Weight (mean, kg) . 
Gender (F, M) . 
No. of injections (mean) .. 
Contrast volume (mean, ml) 

TABLE 3: Assessment of Discomfort 

Amount of Discomfort 

Patient assessment: 
Mild . . . . . ....... . . 
Moderate ...... . . 
Severe ...... . . .... ... .. . . . 

Total . ............. . . 
Radiologist's assessment: 

Mild . 
Moderate . 
Severe . 

Total 

With selective vertebral artery injections: 
Patient assessment: 

Mild ............ .. . 
Moderate . 
Severe . 

Total 
Radiologist's assessment: 

Mild . 
Moderate .. ..... . .. . . .. .. . . . 
Severe . . ... . .......... . 

Total 

14 
15 

1 

lohexol 
(n = 30) 

49 
70.3 
16,14 
4.2 

94.1 

lohexol 

(46.7) 
(50) 

(3.3) 

30 (100) 

17 (56.7) 
13 (43.3) 
0 

30 (100) 

6 (40) 
7 (47) 
2 (13) 

15 (100) 

6 (40) 
7 (47) 
2 (13) 

15 (100) 

Conray 60 
(n = 30) 

53 
70.3 
19, 11 
4.3 

106.6 

Conray 60 

4 (13.3) 
19 (63.3) 
7 (23.3) 

30 (100) 

9 (30) 
19 (63.3) 
2 (6 .7) 

30 (100) 

12 (48) 
11 (44) 
2 (8) 

25 (100) 

13 (52) 
11 (44) 

1 (4) 

25 (100) 

only 3.3% of the iohexol group (table 3). The radiologist's 
assessment of patient discomfort showed a similar finding, 
with no injections of iohexol causing severe discomfort in the 
radiologist's opinion (table 3). The most common types of 
discomfort experienced by the patients were heat or warmth, 
burning, and occasionally pressure, particularly with vertebral 
artery injections. 

Statistical analYSis of patient discomfort related to the 
individual vessel injected was also performed. The largest 
number of injections was into the common carotid arteries 
(table 1), and significantly less discomfort was observed in 
the iohexol group. The number of selective injections into the 
internal and external carotid arteries was small in this study 
group. Unfortunately, iohexol was not used for any of the 
external carotid artery injections. The one patient who re
ceived iohexol for a selective internal carotid angiogram ex
perienced mild discomfort, whereas five of the seven patients 
who received Conray 60 felt severe discomfort. 

In those patients who underwent selective vertebral an
giography (excluding left subclavian injections for the left 
vertebral artery, in which cuff compression of the left arm is 
used), there were 15 injections of Conray 60 and 25 of iohexol. 
The correlation of patient discomfort with contrast material is 
shown in table 3. Although a larger percentage of the iohexol 
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TABLE 4: Adverse Effects 

lohexol Conray 60 

1: Dizziness . . .. .... . . . . . .. . 
2: Blurred vision + (1 hr) 
3: Recent memory loss . 
4: Headache 
5: Embolus to left common femoral artery . 
6: Probable septic shock . + 

+ (1 min) 
+ (1 hr) 
+ (1 hr) 
+ (2 hr) 
+ 

. Note.-Effects 1-4 resolved spontaneously with conservative treatment ; effect 5 re
qUired surgIcal embolectomy. There was no significant difference between the two groups 
in the incidence of adverse effects. 

patients experienced mild discomfort and fewer felt severe 
discomfort, these findings are not statistically significant in 
this small series. 

There were seven adverse reactions: five with Conray 60 
and two with iohexol (table 4). These included temporary 
headache, transient dizziness, and memory loss, which were 
not related to type of contrast agent. No Significant visual 
disturbances, aside from temporary blurring, were encoun
tered in either group. The transient episodes of dizziness, 
recent memory loss, and headaches seen in the Conray 60 
group all occurred after left vertebral artery injections. These 
are all recognized adverse effects of vertebral angiography. 
The two episodes of transient blurring of vision both occurred 
after left common carotid artery injections in patients who 
were being investigated for transient ischemic attacks. 

One patient suffered an embolus to her left leg during a 
particularly difficult catheterization in a very atherosclerotic 
aorta with several catheter changes. There was also one case 
of presumed septic shock in a patient who developed pyrexia 
about 3 hr after the last injection of iohexol , severe hypoten
sion at 4 hr, and a cardiac arrest at 5V2 hr. He was successfully 
resuscitated and made an uneventful recovery. No organism 
was ever grown from his blood; however, the clinical picture 
was that of septic shock. Our investigation revealed a phar
macy error that may have led to accidental contamination of 
contrast material in the Viaflex bag. Apparently the bag had 
been left unrefrigerated on a shelf for 5 weeks after transfer 
before being used. The samples from this case unfortunately 
had been discarded; however, our microbiologist confirmed 
that growth of common contaminant organisms could occur 
in iohexol and did not occur in Conray 60, as Conray contains 
preservatives but iohexol does not, which permits intrathecal 
use of iohexol [1] . In this case, the relation of the adverse 
effect to the contrast material seems to be definite but was 
likely due to improper handling. 

Discussion 

Most patients undergoing cerebral angiography find that 
the contrast injections are the most unpleasant part of the 
examination. There has been no method previously available 
for decreasing this discomfort. The recent introduction of new 
nonionic contrast agents like iohexol offers the advantage of 
making cerebral angiography a much less unpleasant proce
dure. Previous investigators have demonstrated the safety 
[4-6] and imaging effectiveness of iohexol for use in urogra-

phy [3] and peripheral [7] , cardiac [8]. and cerebral angiog
raphy [9] . Several investigators [9-12] have demonstrated 
that patients experience less discomfort with iohexol during 
cerebral angiography than with standard ionic agents. 

This double-blind comparison study has confirmed that 
iohexol causes significantly less discomfort to patients than a 
commonly used ionic agent for cerebral angiography. The 
iohexol patients were not pain-free but experienced consid
erably less discomfort than the Conray 60 group. lohexol 
gives a film quality equal to Conray 60 and was well tolerated 
by patients, with no significant contrast-related adverse ef
fects recorded. 

The one case of presumed septic shock was most likely 
the result of improper handling of the contrast material. The 
two contrast agents were initially supplied in vials with differ
ent-colored caps and , therefore, had to be transferred into 
identical unmarked containers to preserve the double-blind 
nature of the study. This introduced the remote possibility of 
contamination and organism growth, which is possible with 
iohexol due to its lack of preservatives. Therefore, it would 
seem important in clinical trials of this type for the manufac
turer to supply the two agents in identical, unmarked con
tainers appropriate to the practice of the investigators. This 
will ensure that the study remains double-blind and will pre
vent unnecessary handling of the contrast material. For gen
eral use, iohexol should be supplied in single-dose bottles 
that should be discarded after the seal is broken, because 
bacterial growth is theoretically possible in this contrast ma
terial. 

In conclusion , we have found that iohexol is a safe, effective 
contrast agent for cerebral angiography and causes signifi
cantly less discomfort to patients than Con ray 60 . 
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