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Alteration of the Ionized Calcium Level in Coronary Sinus Blood
During Coronary Arteriography
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Injection of contrast medium into the coronary circulation produces a decrease in the concentra-
tion of ionized calcium in blood and thus causes a deterioration of myocardial contractility. In this
study, changes in the ionized calcium level in the coronary sinus during coronary arteriography were
compared for four different contrast media in human subjects. The contrast media used were
meglumine sodium diatrizoate, iohexol, iopamidol and meglumine sodium ioxaglate. Blood samples
were collected from the coronary sinus before and 5, 15 and 30 seconds after the first injection of
contrast medium into the left coronary artery. The ionized calcium level of each specimen was
measured using an ion specific electrode, and hematocrit was measured using the centrifuge method.
Diatrizoate produced the greatest changes in both hematocrit and ionized calcium. The time
concentration curve of hematocrit was similar for all four contrast media, but diatrizoate and ioxaglate
produced a prolonged decrease in ionized calcium. The cause of this phenomenon is not clear, but it
may be related to differences in the ionic status of the contrast media. Nonionic low-osmolality
contrast media with added calcium may be preferable for coronary arteriography with respect to
maintenance of the ionized calcium level.
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Table 1 Physical characteristics of the contrast medium tested

Medium Osmolality

Cation (s)

Anion Additives

(mOsm/KgH,0)
Diatrizoate 1,860 Meglumine/Na* Diatrizoate 0.4 mg Na,EDTA
Iohexol 818 o= o 0.1 mg Na,CaEDTA
Iopamidol 1,170 -_ == 0.48mg Na,CaEDTA
Ioxaglate 675 Meglumine/Na*  loxaglate 0.1 mg Na,CaEDTA
NRE U E Table 2 Patient numbers, sex, age, and body

X IR19894F 4 A A 519904 1 A F Tie ¥l
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T5HOUE, AL,

{# L& %03, meglumine sodium diatr-
izoate (370mgl/ml;
AG), iopamidol (370mgl/ml ; Iopamiron 370,
Bracco), iohexol(350mgl/ml ; Omnipaque 350,
Nycomed), meglumine sodium ioxaglate (320
mgl/ml ; Hexabrix 320, Guerbet) @ 4 fEE T 5
%, Table 114 <« DR ETRT.
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weight distribution in each group

Medium n sex  Age (years) Bow:lyékg)eiight
Diatrizoate 9 MT7:F2 67.8% 8.0 58.3:+ 9.4
Iohexol 9 M9:F) 66.0+10.9 59.5:£10.0
lopamidol 9 MT7:F2 65.3+10.9 56.3:+ 9.2
Ioxaglate 9 MT:F2 59.0%+ 7.1 58.0:+ 7.5
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Table 3 The baseline data before injection of
contrast media

L ITonized calcium Hematocrit
Mledium (%) (mM)
Diatrizoate 1.18+0.08 39.3+£5.5
Iohexol 1.19+0.08 40.2+2.9
Iopamidol 1.1940.04 39.0+4.8
loxaglate 1.22+0.08 39.1+6.3

Table 4 The changes of hematocrit (%)

Medium Ssec. 15sec. 30sec.
Diatrizoate  —0.18:+0.14 —0.26+0.14 0.02+0.04
Iohexol —=0.09:£0.05 —0.06%0.08 0.05%0.03
Topamidol =0.08:£0.06 —0.07+0.05 0.04+0.03
loxaglate —0.06:£0.09 —0.12+0.12 —0.024+0.05
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(Fig. 1).
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Fig. 1 All of the four CM shows similar time
course of hematocrit change. The maximal
changes were observed at 5 seconds after injec-
tion and returned to pre-injection level by 15

seconds.

Table 5 The changes of ionized calcium (mM)
Medium Ssec, 15sec. 30sec.
Diatrizoate —16.39+6.95 —6.784:7.93 1.0241.44
Iohexol —12.94+6.46 —1.7244.09 0.6141.79
Topamidol —9.61+7.81 —4.9444.06 3.3341.11
loxaglate —13.17+6.26 —0.1743.27 3.7512.22
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Fig. 2 Iohexol and Ioxaglate show time concen-
tration curves of the ionized calcium which are
similar to those for hematocrit, whereas in diatr-
izoate and ioxaglate, the maximal change was
observed at 15 seconds after injection.
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