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Anaphylactoid reactions following
the parenteral use of contrast ma-
terial during cardiac catheterization
are uncommon.1'2 We report the
case of a severe anaphylactoid re-
action following selective coronary
arteriography in which the electro-
cardiographic changes and the re-
sponse to intravenously adminis-
tered nitroglycerin suggested that
coronary artery spasm is one of the
cardiac manifestations of anaphyl-
actoid reactions to iodinated con-
trast material.

Case report

A 33-year-old man was admitted
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to hospital for coronary arterio-
graphy following an anterior myo-
cardial infarction 2 months pre-
viously. His risk factors for coro-
nary artery disease included obesity,
borderline hypertension, mild hy-
percholesterolemia and the con-
sumption of 40 cigarettes a day.

His past medical history revealed
significant atopy, with eczema, al-
lergic rhinitis and asthma during
childhood. There was no history of
anaphylaxis, exposure to contrast
media or recent asthmatic attacks.
The electrocardiogram (ECG) be-
fore cardiac catheterization is
shown in Fig. 1 (ECG I).
The patient was given Pantopon

(total opium alkaloids), 10 mg in-
tramuscularly, and Phenergan (pro-
methazine hydrochloride), 25 mg
intramuscularly, half an hour before
the procedure. Following retro-

grade catheterization of the aorta
from the right femoral artery, left
ventriculography was performed
with an injection of 45 ml of Reno-
grafin-76 (diatrizoate meglumine
and sodium). Selective coronary ar-
teriography was carried out in mul-
tiple views by Judkins' technique.
An average of 5 ml of contrast
medium was used per injection, for
a total of 50 ml.
The patient had no angina, ar-

rhythmias or apparent side effects
during the study, and the catheter
was removed. Ten minutes later he
complained of a sudden onset of
dyspnea, wheezing, nasal obstruc-
tion, rhinorrhea, nausea and epi-
gastric pain.

Examination revealed mild peri-
pheral cyanosis, expiratory rhonchi
and a respiratory rate of 35/min.
The systolic blood pressure was

FIG. 1-Electrocardiograms (ECGs) of 33-year-old man. ECG I demonstrates sinus rhythm, with minimal elevation
of ST-segments and T-wave inversions in leads V2 and V. Note normal ST-segments in leads 2, 3 and AVF. ECG II
demonstrates marked elevation of ST-segments in leads 2, 3 and AVF, with reciprocal changes in anterior leads.
ECG III demonstrates return of ST-segments in leads 2, 3 and AVF to normal after intravenous administration of
0.4 mg of nitroglycerin.
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found to be 60 mm Hg by palpa-
tion, and the heart rate was 85
beats/min. The ECG showed
marked elevation of the ST-seg-
ments in leads 2, 3 and AVF, with
reciprocal changes in the anterior
leads (Fig. 1, ECG II). The oxygen
tension in the patient's arterial
blood was 46 mm Hg.
He was immediately given high-

flow oxygen as well as 5 mg of
chlorpheniramine maleate and 150
mg of hydrocortisone sodium suc-
cinate intravenously. There was no
change in the ECG or in his clin-
ical status. Therefore, despite sig-
nificant hypotension, 0.4 mg of ni-
troglycerin was given intravenously
over a 2-minute period. There was
a prompt increase in the heart rate,
to 140 beats/min, without a change
in the systemic blood pressure.
Over the next 4 minutes the ST-
segments returned to normal (Fig.
1, ECG III) and the epigastric pain
subsided, but there was still severe
bronchospasm.

Fifteen minutes after the nitro-
glycerin infusion the ST-segments
became persistently elevated in the
inferior leads. There was no
response to another infusion of ni-
troglycerin, but his clinical status
gradually improved over the next

several hours with intravenous in-
fusions of aminophylline, 500 mg
every 8 hours. Rhinorrhea, itchiness
of the nasal passages, conjunctivitis
and skin irritation persisted for ap-
proximately 48 hours. Cardiac en-
zyme levels determined serially
were consistent with a recent in-
farction, and a myocardial scan
with technetium 99m pyrophos-
phate substantiated this diagnosis.

Review of the coronary arterio-
grams demonstrated a proximal sac-
cular aneurysm of the right coro-
nary artery but no occlusive lesions
(Fig. 2). The left coronary artery
showed an occluded first diagonal
branch of the left anterior descend-
ing artery and a 95% narrowing
of the distal circumflex vessel (Fig.
3).
The patient's subsequent hospital

course was uneventful.

Discussion

The incidence of severe anaphyl-
actoid reactions following the par-
enteral use of contrast material is
less than 2%.3' Previous reports
have dealt primarily with reactions
following intravenous pyelography.
Although minor reactions have
been reported following the use of

contrast material in selective coro-
nary arteriography, severe reactions
have been rare."2 In 5250 cases
reviewed by Bourassa and Noble' in
1976 and in over 10 000 cases pre-
viously studied at our laboratory
there were no serious allergic re-
actions following coronary arterio-
graphy.

The term anaphylactoid reactions
refers to any reaction that mimics
another type of well defined imme-
diate-type allergic reaction; features
include the sudden onset of bron-
chospasm, cyanosis, severe. hypo-
tension and local allergic manifesta-
tions (rhinorrhea, conjunctivitis, fa-
cial edema and pruritus). From
available data we surmise that the
chain of events may include the
activation of factor XII, clotting,
clot lysis, the complement cascade,
release of an anaphylatoxin and de-
granulation of basophils and mast
cells, with resultant release of his-
tamine.'

In this case continuous electro-
cardiographic monitoring before
and during the anaphylactoid reac-
tion allowed us to observe that
marked elevation of ST-segments
coincided with the onset of bron-
chospasm and the other anaphylac-
toid manifestations. Despite persist-

FIG. 2-Right coronary arteriogram, demonstrating
proximal saccular aneurysm but no significant occlusive
disease.

FIG. 3-Left coronary arteriogram, demonstrating oc-
cluded first diagonal branch of left anterior descending
artery (curved arrow) and subtotal narrowing of distal
circumflex coronary artery (straight arrow).
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ing severe hypotension nitrogly-
cerin, administered parenterally, ef-
fected a prompt return to normal of
the ST-segments. it has been shown
that nitroglycerin preferentially re-
laxes large coronary arteries,69 and
Fleckenstein and associates10 and
Schnarr and Sparks7 have demon-
strated that nitroglycerin relaxes
coronary arteries by inhibiting the
influx of calcium ion.
An alternative explanation for

the transmural myocardial ischemia
evidenced by the ST-segment eleva-
tion could be hypoxia, acidosis and
hypotension. However, it is unlikely
that there was significant early im-
provement in the acidosis or hy-
poxia, since the patient remained in
severe respiratory distress, with
bronchospasm and cyanosis, during
the period that the ST-segments re-
turned to normal. Similarly, the
blood pressure was unchanged after
nitroglycerin administration and the
return to normal of the ECG. The
response of the ST-segments to in-
travenously administered nitrogly-
cerin suggests that coronary artery
spasm occurred during the anaphyl-
actoid reaction and produced is-
chemia, which led to infarction.

The previous reports noting ECG
changes with anaphylaxis suggested
that the ST-segment and T-wave
changes were secondary to (a) a
direct antigen-antibody reaction in
the myocardium, (b) a pharmaco-
logic effect of the mediators re-
leased during anaphylaxis, (c) the
effects of the agents used for treat-
ment or (d) pre-existing heart dis-
ease. 11-13 Studies with animals have
demonstrated that the heart is a
target organ in anaphylaxis, and
histamine release in the myocar-
dium has been documented in
guinea pigs during anaphylaxis."
Histamine, along with other vaso-
active substances either released or
used for the treatment of anaphyl-
axis, could directly affect either
normal coronary arteries or those
with obstructive lesions. Our case
suggests that coronary artery spasm
may be an additional factor in the
pathogenesis of myocardial injury
during anaphylactoid reactions.

Certain recommendations have
recently been made concerning
studies involving iodinated contrast

material in patients at high risk of
an anaphylactoid reaction. These
include obtaining informed consent
and pretreating the patient with
prednisone (50 mg orally every 6
hours beginning 18 hours before
the proposed study) and Benadryl
(diphenhydramine hydrochloride,
50 mg intramuscularly 1 hour be-
fore the study). The use of this
regimen reduces the incidence and
severity of reactions to the contrast
material.5"5
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