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ABSTRACT 

A new contrast medium Ph DZ 59B when used for selec- 
tive coronary arteriography was found to give significantly 
fewer electrocardiographic changes than a currently used 
meMzoate preparation. The preparations were examined at 
the same iodine concentrations in patients. The findin@ 
confirm earlier results from comparative studies in pe- 
ripheral arteriography, carotid arteriography and angio- 
cardiography that this newly synthesized agent gives less 
adverse effects than other contrast agents currently used. 

INTRODUCTION 

In previous studies, a new contrast agent for 
angiography was successfully tested clinically in 
peripheral arteriography, thoracic aortography and 
carotid arteriography (3-5). The chemical struc- 
ture of this new contrast compound in its acid 
form is seen in Fig. 1 and the methylglucamine 
salt of the acid is referred to as Ph DZ 59B. The 
new contrast agent was also tested in selective 
coronary arteriography in a preliminary study (6). 

In this paper, an extended comparative study of 
the new contrast agent Ph DZ 59B and a methyl- 
glucamine metrizoate preparation in selective 
coronary arteriography is presented. 

MATERIAL 

The material consisted of 43 selective coronary arterio- 
graphies in 25 patients. All patients except one were males 
and their age varied from 29 to 59 years with a mean 
age of 47 years. Their weight varied between 53 and 94 
kg. All patients had to undergo selective coronary arterio- 
graphy as part of a routine investigation for ischemic 
heart disease. There was no selection of patients. 23 of 
the comparative injections were made in the left coronary 
artery and 20 in the right coronary artery. In 18 patients, 

both coronary arteries were examined in a comparative 
manner. AU patients, except two, were found to have con- 
siderable arteriosclerotic changes in their coronary ar- 
teries. 

METHODS 

The patients were premedicated with 0.1 g pentymal 2-3 
hours before the angiocardiography. In addition, 25 mg 
pethidine was given to the patients 20 min before the 
examination. The coronary arteries were selectively cathe- 
terized by the technique described by Judkins (9). The 
catheters were percutaneously introduced from the fem- 
oral arteries. The two contrast media used were Isopaque 
cerebral (0.59 g methylglucamine metrizoate and 0.0113 g 
calcium metrizoate per ml Nyegaard &. Co., Oslo) and Ph 
DZ 59B (0.57 g/ml). The iodine content of the Ph DZ 
59B solution was 235 mg/ml and Isopaque cerebral was 
diluted with distilled water to the same iodine content. 
Identical volumes (3 or 4 ml) of the two contrast media 
each having the same iodine content were injected in 
random order in the coronary artery. The tip of the 
catheter remained in the same position for both injections. 
The injections were made manually and the injection time 
was measured using a stop watch. No significant differ- 
ence in the injection times with the two contrast media 
was noted. An interval of approximately 10 min was al- 
lowed between the injections to permit the effects of one 
contrast medium to disappear before the other contrast 
medium was injected. The electrocardiograms (a modified 
lead V5) were recorded continuously before, during and 
after both injections in all patients. In 12 instances, the 
arterial blood pressure was also measured continuously be- 
fore, during and after the injection. 

For the cineangiocardiographic recording, a 9-inch in- 
tensifier (Philips) and 35 mm cinecamera (Arriflex) oper- 
ating at 75 frames per second was used. A highload 
roentgen tube with a nominal focus spot size of 0 . 6 ~  0.6 
mm was used. The geometrical magnification technique 
with a magnification factor of 1.4-1.8 was used. The de- 
finition of this recording system is approximately 1.8 pair 
of lines per mm. The exposure factors for the pulsed 
cineangiography were 55-70 kV, 320 mA and the duration 
of each cine pulse was 0.003 sec. 
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Fig. 1 .  Chemical structure of the n:w contrast compound 
in its acid form. 

RESULTS 

Coronary cine angiograms of good quality were 
obtained with both contrast media in all pa- 
tients. 

The electrocardiographic changes after injection 
of the two contrast media in these comparative 
studies are seen in Table I. Transient changes in 
the ST-segment were seen after 14 injections of 
Isopaque cerebral in 12 patients. Only 6 patients 
showed ST-changes on 7 occasions after a similar 
injection in the same artery of Ph DZ 59B. In 
the cases where ST-changes were seen after in- 
jection of Ph DZ 59B similar changes were also 
evident after Isopaque cerebral. Statistical analy- 
sis (sign test) showed that Ph DZ 59B produced 
significantly fewer ST-changes than the other con- 
trast agent ( p <  0.05). Extrasystole were seen on 
one occasion after injection of Isopaque cerebral 
but in no case after injection of Ph DZ 59B. 
Whereas injection of Isopaque cerebral caused 
changes in the heart rate in three instances no 
changes were detected after similar injections of 
Ph DZ 59B. The changes in heart rate consisted 
of a period of asystole of 5-6 sec duration in two 
patients and ventricular tachycardia with a heart 
rate of 180/min of 30 sec duration in another 
patient. In both cases, normal rhythm was re- 
gained spontaneously. Widening of the QRS com- 

Table I. ECG changes after 43 comparative selective 
coronary angiographies 

Changes 
S-T in heart Extra QRS 
changes rate systole changes 

Is o p a q u e 
cerebral 14 3 1 1 

Ph DZ 59B 7 0 0 1 

I-Y COOH 

plex was seen in one patient both after Ph DZ 
59B and after Isopaque cerebral. 

No changes in blood pressure were recorded. 
None of the patients reported any subjective ad- 
verse effects from the contrast injections. 

DISCUSSION 

The quality of the cine coronary arteriograms ob- 
tained were satisfactory with both contrast media. 
The slightly lower concentration and the some- 
what smaller dose of the contrast media com- 
pared to that generally used had no influence on 
the angiographic results. This may indicate that, 
in some instances, the recommended dose and 
probably also the concentration of contrast me- 
dium are unnecessarily high for coronary arterio- 
graphy (e.g. 1, 9, 14). 

The overall incidence of electrocardiographic 
changes with both contrast media was low in this 
series. This is probably due to the fact that the 
concentration and dose were lower than those 
used in earlier reports. However, from this com- 
parative study, it was obvious that Ph DZ 59B 
gave fewer electrocardiographic changes when 
used in selective coronary arteriography than Iso- 
paque cerebral which contains methylglucamine 
metrizoate and a small amount of calcium metri- 
zoate. A small content of calcium salt in contrast 
solutions has, in other studies (7, 11, 12), been re- 
ported to protect the heart to a certain degree 
from the toxic influence of some contrast media. 
Therefore, it is conceivable that methylglucamine 
metrizoate in the absence of calcium ions may 
produce even more electrocardiographic changes. 

In the USA a methylglucamine diatrizoate solu- 
tion with very low content of sodium ions was 
found to give a higher incidence of ventricular fi- 
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brillation in selective coronary angiography than 
solutions of similar concentration but containing 
a mixture of methylglucamine salt and sodium 
salt. Recent studies using selective coronary ar- 
teriography in dogs (8, 10, 13) have confirmed this 
and demonstrated a beneficiary effect of addition 
of sodium salt to about normal serum levels of 
sodium ions to methylglucamine salt solutions of 
contrast agents used in selective coronary arterio- 
graphy. In the present investigation both contrast 
media compared contained no sodium. In spite of 
that the incidence of electrocardiographic changes 
and other disturbances was low. The explanation 
for this is again probably the relatively low con- 
centration and dose used in the present study 
compared with the high concentrations and the 
high doses used in the studies cited above. 

No absolute parallel may be drawn between the 
electrocardiographic changes and the adverse ef- 
fects on the myocardium of contrast media or 
other hypertonic solutions injected into the coro- 
nary arteries. This applies particularly to the ST- 
changes. Other changes such as ectopic beats, 
cardiac arrest and ventricular tachycardia are 
considered to constitute definite evidence for ad- 
verse effects on the myocardium by the contrast 
medium (1, 2). 

It is however generally agreed that the electro- 
cardiographic changes are to a certain extent a 
measure of the toxicity of those contrast media 
used for coronary arteriography. 

This study confirms the results of earlier clini- 
cal trials in which it was shown that the general 
circulation, as reflected by changes in heart rate 
and blood pressure, is affected less by Ph DZ 59B 
than by other contrast media currently used. 
When used for selective coronary arteriography 
Ph DZ 59B also produced significantly fewer elec- 
trocardiographic changes than another currently 
used contrast medium. It  thus appears that Ph 
DZ 59B is an improvement over other injectable 
contrast media currently used and further clinical 
testing of the agent is justified. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

graphic changes during left heart and aortic angio- 
cardiography with Urografin 76% and Isopaque 60%. 
Angiology 18: 96105,  1967. 
Bjork, L., Erikson, U. & Ingelman, B.: Clinical ex- 
perience with a new type of contrast medium in pe- 
ripheral arteriography. Am J Roentgenol, Rad Ther- 
apy & Nuclear Med 106:418-424, 1969. 
- Clinical experiences with a new type of contrast 
medium in carotid arteriography. Am J Roentgenol, 
Rad Therapy & Nuclear Med 107: 637-640, 1969. 
- Clinical experience with a new type of contrast 
medium in angiocardiography and thoracic aorto- 
graphy. Am J Roentgenol, Rad Therapy & Nuclear 
Med 107: 848-853, 1969. 
- Clinical experience with a new type of cmtrast 
medium in selective coronary arteriography. Fortschr 
Rontgenstr 114: 816-819, 1971. 
Brown, T. G., Jr, Hoppe, J. 0. & Borisenok, W. A.: 
Cardiovascular studies of Isopaque B and other radio- 
paque media. Acta Radiol, Suppl. 270: 58-74, 1967. 
Hildner, F. J., Scherlag, B. & Samet, Ph.: Evaluation 
of Renografin M-76 as a contrast agent for angio- 
cardiography. Radiology 100: 329-334, 1971. 
Judkins, M. P.: Selective coronary angiography. Part 
I. Radiology 89: 815-824, 1967. 
Paulin, S. & Adams, D. F.: Increased ventricular fi- 
brillation during coronary arteriography with a new 
contrast medium preparation. Radiology 101: 45-50, 
1971. 

11.  Salvesen, S., Nilsen, P. L. & Holtermann, H.: Amclio- 
rating effects of calcium and magnesium ions on the 
toxicity of Isopaque Sodium. 11. Studies on the iso- 
lated heart and auricles of the rabbit. Acta Radiol, 
Suppl. 270: 30-43, 1967. 

12. Salvesen, S., Nilsen, P. L. & Holtermann, H.: Effects 
of calcium and magnesium ions on the systemic and 
local toxicities of the N-methylgiucamine (meghmine) 
salt of metrizoic acid (Isopaque). Acta Radiol, Suppl. 
270: 180-193, 1967. 

13. Snyder, C., Cramer, R. & Amplatz, K.: Isolation of 
sodium as a cause of ventricular fibrillation. Invest 
Radiol 6: 245-248, 1971. 

14. Sones, M. F. & Shirey, E. K.: Cine coronary arterio- 
graphy. Mod Conc Cardiov Dis 31: 735-738, 1962. 

Received February 18, 1972 

Address for reprints: 
Lars Bjork 
Department of Diagnostic Radiology 
University Hospital 
S-750 14 Uppsala 14 
Sweden 

REFERENCES 

1. Banks, D. C., Raftery, E. B. & Oram, S.: Evaluation 
of contrast media used in coronary arteriography. Brit 
Heart J 31: 645-648, 1969. 

2. Bjork, L., Camerini, F. & Larini, G. P. Electrocardio- 

Upsala J Med Sci 77 


