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Electrocardiographic changes have been re-
corded in patients undergoing a variety of roent-
genographic procedures. The wide spectrum of
the effects of contrast media is well known. Re-
ports of electrocardiographic changes following
the injection of the contrast medium during a
urogram are surprisingly few.l: 2 No large series
using control groups has been reported. Berg et
al? recently examined 30 patients who had uro-
grams and found electrocardiographic changes in
a significant number of these patients but no con-
trols were studied.

We examined 115 unselected, consecutive out-
patients in the Department of Radiology.

Meihod

None of the patients we examined had chest
pain or shortness of breath either prior to or
during the examination which was performed
with the patient in the supine position.

All patients had a 12-lead electrocardiogram,
including a 30-second rhythm strip (lead 2),
before the examination. Following the elec-
trocardiogram, all patients were monitored up
to 4% minutes after injection or infusion of
the contrast medium, at which time another
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Table 1. Frequency of electrocardiographic changes in groups of patients studied

No. of patients

Total  with history of  Mean
no. of heart disease age, ECG changes
Group patients (%) yr (%)

A—Conray bolus 27 7 (26) 56 4 (15)
B—Renografin bolus 25 10 (40) 55 7 (28)
C—Renografin infusion 13 3 (23) 56 9 (70)
D—Conray infusion 13 3 (23) 56 4 (38)
E—5Y%, dextrose and water infusion 22 5 (23) 57 8 (36)
F—Normal saline infusion 15 5 (33) 53 0 (0)

12-lead electrocardiogram and a 30-
second rhythm strip were taken. Two
contrast media, Renografin-60* and
Conray 400,+ and two dosage sched-
ules were employed. T'wenty-seven pa-
tients received 50 ml of Conray 400
as a bolus injection (Group A). Seven
of these patients had a history of heart
disease. Twenty-five patients, 10 of
whom had a history of heart disease,
were given a bolus injection of 50 ml
of Renografin-60 (Group B). Thirteen
patients received an infusion of Reno-
grafin 80% (150 ml Renografin-60
added to 150 ml sterile water; iodine
content 14,376 mg/100 ml) (Group C).
In this group three patients had a his-
tory of heart disease. Another 13 pa-
tients received an infusion of Con-
ray 400 equilibrated to contain a simi-
lar iodine content as the Renografin
group (110 ml Conray 400 added to
190 ml sterile water; iodine content
14,666 mg/100 ml) (Group D). This
group also included three patients who
had a history of heart disease. Twenty-
two patients received an infusion of
300 ml of 5% dextrose and water

* Renografin-60 (meglumine diatrizoate and
sodium diatrizoate); Squibb, Princeton, New
Jersey.

1 Conray 400 (sodium iothalamate); Malin-
ckrodt, St. Louis, Missouri.

(Group E). Five of these patients had
a history of heart disease. Our second
control group comprised 15 patients
who were given 300 ml of normal saline
(Group F). Five patients had a history
of heart disease in this group. All in-
fusions were administered over a 5-min-
ute period (Table 1). The osmolality of
the Conray and the Renografin infu-
sions measured 775 and 750 mOsm per
liter respectively.

Electrocardiographic changes were
described as minor or major using
Eastwood’s criteria.® All electrocardio-
grams were reviewed by one of the
authors (L.W.C.). A complete physical
examination, an electrocardiogram,
and a chest roentgenogram were ob-
tained in all cases. Some patients also
had a coronary arteriogram. All pa-
tients were closely questioned about a
history of heart disease. A history of
rheumatic heart disease, hypertensive
cardiovascular disease, and coronary
artery disease were included under the
heading of heart disease.

Data were analyzed by either the
chi-square method or by the exact
test for 2 X 2 contingency table.

Results

Major electrocardiographic changes
were observed in only one patient, a
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Fig. 1. Lead V4 shows ST segment depressions
4V minutes after infusion of Conray 400.
These changes were transient and had disap-
peared 10 minutes later.

67-year-old white woman with no his-
tory of heart disease. Her electro-
cardiogram showed ST segment de-
pression 414 minutes following the in-
fusion of Conray 400 (Fig. I). Electro-
cardiographic changes were not ac-
companied by chest pain. All other
recorded abnormalities were minor
(Fig. 2). No intraventricular conduc-
tion defects, bundle branch blocks, or
arrhythmias, other than occasional
premature atrial contractions or pre-
mature ventricular contractions were
observed. Four patients experienced
premature beats after application of
the tourniquet, and each of three pa-
tients had a premature beat with the
intravenous insertion of the needle.
Thirteen of 26 patients who received
infusions of contrast media showed
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electrocardiographic changes; only 11
of 52 patients had changes when the
bolus injection was used (p < 0.01)
(Table 2). Thirty-eight patients re-
ceived Renografin, and 16 of these had
electrocardiographic  changes; only
eight of 40 patients who received Con-
ray 400 had electrocardiographic
changes (p < 0.04) (Table 2). Twelve
of 26 patients over 60 years of age had
changes; 11 of 22 patients less than
60 years showed no abnormal electro-
cardiographic findings. Seven of 23 pa-
tients with a known history of heart
disease and 17 of 55 patients with no
history of heart disease had electro-
cardiographic abnormalities. Thirteen
patients received Conray infusions,
and four of these patients had changes.
Eight of 22 patients who received in-
fusions of 5% dextrose and water had
electrocardiographic changes, but no
abnormalities were observed in 15 pa-
tients who were given infusions of nor-
mal saline (Table 3).

Discussion

This study was undertaken because
of the recent observation by Berg et al®
that potentially serious electrocardio-

Fig. 2. Lead II shows a premature ventricular
contraction that occurred with the application
of the tourniquet.
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Table 2. Frequency of electrocardiographic changes observed with different age
groups, contrast media, dosages, and history of heart disease

No. of patients with Statistical

No. of ECG changes Mean age, significance

patients (%) yr p factor values
Infusion 26 13 (50) 55.4
Bolus 52 1 @) 55.7 p <001
Renografin 38 16 (42) 53.8
Conray 40 8 (20) 56.0 p < 0.04
>60 yr 2 12 (46) 67.0 _
<60 yr 2 11 (50) 4g.3  Notsignificant
History of heart disease 23 7 (34) 59.6 .o

N fi

No history of heart disease 55 17 (40) 53.9 ot significant

Table 3. Comparison of the frequency of electrocardiographic changes with
contrast agents and control solutions

No. of patients

No. of with ECG changes Mean age, Statistical significance
Infusion patients (%) yr p factor values
?‘;)nggiifoie and water ;3 g Egg 22 El-) p < 0.06
g‘;:’;ngiitrose and water ég Z gg; 22? Not significant
II\}Z:;garlafaI;inc }2 3 ((28; Zg:é p < 0.0001
1?1(():;2’1 saline ig g (%gg ggg p < 0.03

graphic abnormalities may occur in
patients undergoing urography, par-
ticularly with the triad of heart dis-
ease, advanced age, and infusion urog-
raphy. We studied 23 patients with
a history of heart disease and did
not find more frequent electrocardio-
graphic abnormalities in these pa-
tients when compared with a group
of patients without a history of heart
disease. We were also unable to detect
more statistically significant changes
in patients of advanced age. In our
opinion advanced age and a history of

heart disease are not contraindications
to urography.

That more electrocardiographic
changes are observed during infusion
urography than when a standard dose
is used is borne out in our study. How-
ever, the significance of these electro-
cardiographic changes should be ex-
amined. We do not believe that an
occasional premature ventricular or
atrial contraction or transient ST seg-
ment depressions are contraindica-
tions to a roentgenographic procedure
from which a great deal of informa-
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tion can be obtained. Similar changes
are observed daily during arteriog-
raphy, in the cardiac catheterization
laboratory, and in patients under-
going cardiac stress tests. These
changes may not imply disease of the
coronary arterial circulation; indeed,
many of these patients have normal
coronary arteriograms. It is possible
that the electrocardiographic changes
reflect a toxic effect on the myocar-
dium. However, these changes are
transient and not, in our opinion, con-
traindications to urography.

The mechanism by which these
changes occur is not clear. Hypertonic
volume load, myocardial toxicity,
neurogenic stimulation, and transitory
myocardial anoxia have been sug-
gested as the possible factors respon-
sible.*-7

We believe that the hypertonic
volume load is not the causative fac-
tor, since similar electrocardiographic
changes were observed with the use of
contrast media as well as with 5%
dextrose and water. In addition, the
osmolality of the Conray infusion was
slightly higher than that of Reno-
grafin, yet more changes occurred with
the latter. Conray 400, Renografin, 5%
dextruse and water, venipuncture, and
the application of the tourniquet
produced minor electrocardiographic
changes. We, therefore, believe that
myocardial toxicity cannot be impli-
cated as the sole causative factor. In-
deed, probably a combination of fac-
tors is responsible for the changes we
‘recorded. The electrocardiographic ab-
normalities observed in seven of our
patients with the application of the
tourniquet and insertion of the nee-
dle might be explained on the basis
of an increased level of anxiety in
these patients. The reasonable expla-
nation for the changes that occurred
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during the infusion of the contrast
media, as well as with the use of 5%
dextrose and water, is an electrolyte
shift at the cellular level. Five per-
cent dextrose and water may be re-
sponsible for potassium shift into the
cell which may change the membrane
potential sufficiently to account for
the arrhythmias. Similar electrolyte
changes may occur with injections of
Conray as well as Renografin. Becker
et al® determined serum electrolyte
values in a number of patients in renal
failure and found no changes after the
administration of urographic contrast
material. However, these changes may
be too subtle and too transient to be
detected by serum analysis. They also
found no rise in the serum sodium
levels following the administration of
pure sodium-based contrast medium.
The sodium-based iothalamate con-
trast medium used in our study caused
fewer electrocardiographic abnormal-
ities than its methylglucamine diatri-
zoate counterpart.

It is our opinion that advanced age
or a history of heart disease are de-
finitely not contraindications to urog-
raphy. We also believe that the elec-
trocardiographic changes observed
during urography are of no proven
clinical significance.

Summary

One hundred fifteen patients had
electrocardiograms before and 4%
minutes after administration of con-
trast media, 5% dextrose and water, or
saline. All patients were continuously
monitored until the second electro-
cardiogram was taken. No statistically
significant changes occurred when pa-
tients with a history of heart disease
were compared with patients without
a history of heart disease. Also, ad-
vanced age had no effect. More fre-
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quent changes were recorded with in-
fusion urography. Similar electrocar-
diographic changes were noted with
5% dextrose and water, Renografin-
60, Conray 400, application of the
tourniquet, and the intravenous inser-
tion of the needle. We believe that the
electrocardiographic changes observed
are of no proven clinical significance.
Heart disease and advanced age are
not contraindications to urography.
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