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Cardiac arrest induced by submucosal injection
of epinephrine in a patient with variant angina*
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SUMMARY

This case report describes a 35-year old male who experienced ventricular tachycardia induced
by intramucosal injection of epinephrine. Under general anaesthesia with desflurane inhala-
tion, 1.5% lidocaine containing 1:100,000 epinephrine was injected into the nasal mucosa for
septoplasty. ST segment elevation and QRS widening occurred after 10 minutes and progressed
to pulseless ventricular tachycardia. A sinus rhythm was restored after cardiopulmonary resus-
citation with electrical cardioversion. The cardiac enzymes were significantly elevated after the
event. Exercise-stress testing and coronary angiography were normal. However, an injection of
acetylcholine into the coronary artery provoked vasospasm in the left anterior descending and
circumflex arteries. This case illustrates an unusual response to low dose epinephrine with car-
diac arrest induced in a patient with undiagnosed variant angina.
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INTRODUCTION

Variant angina is usually suggested by a history of angina at
rest, which is associated with typical ST-segment elevation on
ECG. If the history is not clear, recognition during routine pre-
operative evaluation might not be possible. There are a few
case reports of coronary vasospasm associated with anaesthesia
or surgery in patients with normal coronary arteries. In these
patients, coronary vasospasm could occur anytime during the
perioperative period, especially during the induction of general

(2), or autonomic nerve

anaesthesia (1), epidural anaesthesia
stimulation ©. Only one prior case of coronary vasospasm
caused by nasal packing with epinephrine (1:100,000) has been
reported in a patient with unrecognized variant angina @ 1t
occurred during the induction period of inhalation anaesthesia;
the patient remained hemodynamically stable during the
episode of ventricular tachycardia. Here, we report a case of
cardiac arrest induced by intramucosal injection of epineph-
rine-containing lidocaine solution, for nasal surgery, during

general anaesthesia in a patient with variant angina.

CASE REPORT

A 35-year old man, height 167 cm and weight 70 kg, had a ton-
sillectomy and nasal septoplasty planned. The patient was in
good health with no systemic illness, history of hypertension
or ischemic heart disease. Preoperative laboratory findings, the
chest x-ray and ECG were within normal limits.

In the operating room, the patient’s arterial pressure was
100/65 mmHg and the heart rate was 80 beats/min. Anaesthe-

*Received for publication: March 26, 2009; accepted: April 22, 2009

sia was induced with remifentanil 400 ug/hr, propofol 160 mg
and rocuronium 50 mg. Tracheal intubation was performed
and anaesthesia was maintained with air (50%)-oxygen (50%)-
desflurane (4 vol%) and a continuous infusion of remifentanil
(400 pg/hr). The patient’s hemodynamic status was stable dur-
ing the tonsillectomy. Fifty minutes after anaesthesia induc-
tion, 7.5 ml of 1.5% lidocaine containing 1:100,000 epinephrine
was injected into the nasal mucosa for septoplasty. The
patient’s arterial blood pressure and heart rate increased to
135/85 mmHg and 92 beats/min, but quickly stabilized.
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Figure 1. Changes of ECG. A) 10 minutes after epinephrine injection,
B) Ventricular tachycardia, C) External cardiac massage, D) After car-
dioversion (marked QRS widening ST depression, E) Restoration of
normal sinus rhythm.
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About 10 minutes after the local injection, ST-segment eleva-
tion was noted in lead II, QRS widening, and frequent ventric-
ular premature contractions were noted on the electrocardiog-
raphy. Intravenous lidocaine, 50 mg, was administered and a
continuous intravenous infusion of isosorbid dinitrate was
started. The ventricular arrhythmias subsided for several min-
utes; however, about 15 minutes after the local injection, the
ST-segment elevation was aggravated and the cardiac rhythm
progressed to a ventricular tachycardia (Figure 1). The arterial
blood pressure could not be obtained. There was no pulse tone
at the femoral arteries and no pulse wave on the pulse oxime-
try.

Cardiopulmonary resuscitation was started with chest com-
pression, 0.5 mg of epinephrine intravenous injection, and
electric defibrillation with biphasic 150 J. Lidocaine 80 mg was
administered intravenously. A sinus rhythm was restored after
the third trial of electrical shock with 1 g of intravenous mag-
nesium sulfate. After restoration of a sinus rhythm, the arterial
pressure was 120/90 mmHg and the heart rate was 125 beats/
min. The ventricular tachycardia lasted for 8 minutes.

The surgery was cancelled and the patient awakened. A
transthoracic echocardiography, performed immediately after
the resuscitation, demonstrated no significant abnormalities
except for a slight decrease in the anterior wall motion. At the
end of anaesthesia, the patient responded to verbal stimulation
and spontaneous respirations were restored. However, pinkish
frothy sputum emerged from the endotracheal tube and the
breath sounds were coarse with rales in both lung fields.
Pulmonary oedema was suspected, therefore 5 cmH,O of posi-
tive end expiratory pressure (PEEP) with 70% oxygen was pro-
vided. The patient recovered after 1 hour and the endotracheal
tube was removed. The blood chemistry studies, drawn after
the CPR, demonstrated marked increase of the cardiac
enzymes (CPK: 1196 IU/1, CK-MB: 24.9 ng/ml, Troponin I:
5.67 ng/ml).

The patient was referred for cardiology evaluation. The 24-
hour ambulatory ECG showed no abnormalities except inter-
mittent T wave inversions in lead V5. The exercise stress test
showed normal cardiac functional capacity without arrhyth-
mias or ST segment changes. Coronary angiography showed
no arterial narrowing in the resting state. However, more than
90% spasm of the left anterior descending and circumflex arter-
ies was provoked by a 50 ug acetylcholine intra-coronary arteri-
al injection (Figure 2). The diagnosis of variant angina was
confirmed. The patient was discharged on a calcium channel
blocker and nitrates.

DISCUSSION

Patients with Prinzmetal or variant angina tend to be younger
than patients with stable or unstable angina secondary to coro-
nary atherosclerosis, and usually do not exhibit classical coro-
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Figure 2. Coronary angiography showed normal coronary arteries.

(A) Administration of 50 ug acetylcholine into the coronary artery
induced severe stenosis in the left anterior descending and circumflex
arteries (B).

nary risk factors on presentation. Variant angina occurs at rest
without any precipitating factors such as physical exertion or
emotional stress, and can lead to myocardial infarction, life-
threatening ventricular arrhythmias and sudden death. The
sites of vasospasm may correspond to areas of focal atheroscle-
rosis, however, coronary angiography is apparently normal in
some patients; only the provocation test with acetylcholine or
ergonovine can confirm the diagnosis ® In asymptomatic
patients with a normal ECG, the recognition of variant angina
during a preoperative evaluation might be impossible. In the
present case, the patient had no significant cardiac risk factors
and the cardiac functional capacity was normal.

There are few cases of coronary artery spasm reported during
surgery and anaesthesia in patients with normal coronary arte-
ries Y. The cause of perioperative coronary artery spasm is
unknown. However, altered humoral factors and increased cat-
echolamine responses associated with surgery and anaesthesia
are suggested mechanisms. Increases in blood pressure, exces-
sive alpha-adrenergic activity, and stimulation of the parasym-
pathetic nervous system are thought to provoke coronary
artery spasm. There are a few reports of coronary vasospasm
induced by the therapeutic use of epinephrine (6), where an
acute myocardial infarction occurred after administration of
epinephrine for the treatment of anaphylactic shock.
Epinephrine is known to induce coronary vasospasm in suscep-
tible patients; the mechanism for this is thought to be alpha-
adrenergic receptor mediated. Especially in patients with vari-
ant angina, vasoconstrictor stimuli induce generalized vasocon-
striction throughout the entire coronary tree, and administra-
tion of epinephrine may induce diffuse coronary artery spasm
© In the present case, we assume that the infiltrated epineph-
rine was slowly absorbed into the systemic circulation, which
took over 10 minutes, and coronary vasospasm was triggered
by the epinephrine.

The judicious use of epinephrine is recommended for the pur-
pose of haemostasis or prolonging the effect of local anaesthet-
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ics in patients with heart disease. Recent studies 78 have
shown that local anaesthesia with epinephrine does not cause
additional ischemic risk in patients with coronary artery dis-
ease; these studies were performed under local anaesthesia
with spontaneous respiration. Our patient was under general
anaesthesia with desflurane, and moderately hyperventilated,
therefore the volatile anaesthetic agent and hyperventilated
state may have contributed to the ventricular tachycardia.
Volatile anaesthetics have been known to decrease the thresh-
old of catecholamine-induced ventricular tachycardia . In the
present case, the pulseless ventricular tachycardia was sus-
tained and we had to perform cardioversion three times to
restore normal sinus rhythm. The epinephrine administered
intravenously at the start of CPR may have aggravated the
vasospasm.

After the resuscitation, although the ECG, echocardiography,
and stress test were normal, the marked elevation of cardiac
enzymes supported the diagnosis of an acute myocardial
infarction. Pulmonary oedema following the cardiac arrest
regressed spontaneously after restoration of normal cardiac
function. Variant angina was confirmed by coronary
vasospasm provoked by acetylcholine. The mainstay of therapy
for variant angina is a calcium antagonist alone or in combina-
tion with nitrates; these drugs are known to be extremely
effective for the prevention and treatment of coronary artery
spasm ©.

In conclusion, we would like to emphasize the importance of
cardiac monitoring during surgery and anaesthesia, even in
patients with an apparently low risk of cardiac disease.
Anaesthetists and surgeons should be aware of that epineph-
rine use during general anaesthesia might cause cardiac arrest
in patients with variant angina.
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