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【 CASE REPORT 】

Coronary Artery Spasm During Catheter Ablation Caused
by the Intravenous Infusion of Isoproterenol
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Abstract:
Radiofrequency ablation is an established treatment for atrial fibrillation (AF). However, coronary artery

spasm (CAS) is a rare but a potentially lethal complication associated with this procedure. A 54-year-old man

with paroxysmal AF underwent pulmonary vein isolation. The procedure was completed and AF could not be

induced after burst pacing and the administration of isoproterenol. Suddenly, ST-segment elevation developed

in the anterior leads and frequent premature ventricular contractions followed by non-sustained ventricular

fibrillation. The diagnosis of CAS was made by urgent coronary angiography. We identified isoproterenol as

a potential cause of CAS. Physicians should be aware of this potentially lethal side effect.
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Introduction

Radiofrequency (RF) ablation has become a standard

treatment modality for atrial fibrillation (AF), and it is gen-

erally considered to be a safe procedure. However, serious

complications can occur. Case reports demonstrating coro-

nary artery spasm (CAS) as a potential lethal complication

of catheter ablation for AF have been published (1, 2). The

occurrence of CAS during RF ablation is probably multifac-

torial, and its underlying mechanisms have not yet been

fully determined. We herein report a patient who experi-

enced severe CAS during RF ablation for AF due to the in-

travenous infusion of isoproterenol.

Case Report

A 54-year-old Caucasian man with history of hyperten-

sion, atrial flutter, nicotine dependence, and alcohol abuse

was referred to our institution for RF ablation of paroxysmal

AF. He previously underwent cavo-tricuspid isthmus abla-

tion of atrial flutter and had isoproterenol infusion post abla-

tion without any complications. The patient had been im-

planted with a loop recorder eighteen months prior to this

presentation. His height was 180 cm and body weight was

90.4 kg. He had no known allergies or family history of

sudden death or cardiac disease. He had no prior resting or

exercising angina, and a pharmacologic nuclear stress test

demonstrated normal myocardial perfusion with normal wall

motion prior to the procedure.

The ablation strategy employed pulmonary vein isolation

under general anesthesia. There was no hemodynamic insta-

bility nor hypoxemia during the procedure. The sheath was

removed from left atrium. AF could not be induced after

burst pacing and the administration of isoproterenol at 5 μg/

min. Therefore, the procedure was concluded.

Six minutes after stopping isoproterenol, the 12 lead sur-

face electrocardiogram showed ST-segment elevation in the

anterior and inferior leads and frequent premature ventricu-

lar contractions followed by non-sustained ventricular fibril-

lation (Fig. 1A). Urgent coronary angiography was per-

formed which showed an occluded mid-left anterior de-

scending artery and moderate-severe narrowing of left cir-

cumflex artery and right coronary artery (Fig. 1B). After the

intracoronary administration of 200 μg nitroglycerin, the

coronary narrowing and ST-segment elevation resolved

(Fig. 2A, B). Diltiazem was added to the patient’s medical

regimen and he was discharged the following day without
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Figure　1.　The 12-lead surface electrocardiogram showed ST-segment elevation in the anterior and 
inferior leads and frequent premature ventricular contractions followed by non-sustained ventricular 
fibrillation (A). Coronary angiography showed an occluded mid-left anterior descending artery (ar-
row) and moderate-severe narrowing of left circumflex artery and right coronary artery (B).

any complications. Smoking and alcohol intake were strictly

prohibited.

Discussion

RF ablation is an established treatment for AF in terms of

efficacy and safety. However, coronary artery related compli-

cations have been reported after RF ablation; these include

direct thermal injury by RF energy (3), embolus (4) and

CAS (1, 2, 5). To the best of our knowledge, this is the first

case which showed severe CAS on angiography caused by

isoproterenol during catheter ablation.

Patients with paroxysmal AF have high positive rates of

drug-provoked CAS (6). Although the underlying mecha-

nism responsible for CAS remains unclear, CAS during and

after catheter ablation has been attributed to several different

mechanisms such as direct thermal damage from RF energy

to coronary artery (7), indirect effects via cryoenergy-

induced blood cooling (8), an imbalance in the autonomic

nervous system activity caused by the affected ganglionated

plexus through a thermal or cooling injury (1), and an im-

balance in the autonomic discharge, such as stimulation of

α-2 adrenergic receptors induced by dexmedetomidine (9).

The CAS in the present case occurred after the ablation pro-

cedure. Moreover, neither cryoballoon nor dexmedetomidine

was used. The present case was a rare case which showed

CAS caused by isoproterenol infusion. The use of isoproter-

enol in the electrophysiology lab to study triggers of AF is

well established (10). The mechanisms which isoproterenol

induces AF may include an increase in intracellular calcium

that facilitates abnormal automaticity or early after depolari-

zations and triggered activity. Accentuated antagonism lead-

ing to enhanced parasympathetic tone also may play a role

in the inducibility of AF by isoproterenol (11). The relation-

ship between the autonomic nervous system and CAS is

complex. Although the parasympathetic activity is well
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Figure　2.　After the intracoronary administration of nitroglycerin, the 12-lead surface electrocar-
diogram showed an improvement of ST-segment elevation (A), and angiographic stenosis (B).

known to be a trigger of CAS, sympathetic stimuli may also

play a role. CAS has been shown to occur more frequently

during the rapid eye movement phase of sleep at night when

there is a reduction in vagal activity and an increase in

adrenergic activity (12), suggesting that CAS is not neces-

sarily induced by parasympathetic activity. Moreover, several

case reports have suggested that CAS can be induced by

various sympathetic related stimuli (13, 14). Hung et al.

showed that a head-up tilt test with isoproterenol can pro-

voke CAS, which suggests that the induction of CAS is as-

sociated with a rapid elevation of sympathetic activity dur-

ing augmented parasympathetic activity (15). The present

case report describes the intravenous administration of iso-

proterenol, a non-selective β adrenoreceptor agonist, as a

potential cause of CAS during catheter ablation for AF. Phy-

sicians should be aware of this potentially lethal side effect.

A through a preoperative history should be taken to deter-

mine whether a patient has a risk of CAS. The main risk

factors for CAS are age, a smoking history, Japanese ethnic-

ity, hypertension, and diabetes mellitus, and it can be pre-

cipitated by various factors such as mental exercise, cold ex-

posure, hyperventilation, or alcohol consumption (16). Al-

though this patient was Caucasian and did not have alcohol

flushing syndrome, the present case had history of nicotine

dependence and alcohol abuse. Mizuno et al. reported that

East Asian variants of the aldehyde dehydrogenase 2 geno-

type was associated with CAS in Japanese (17). The admini-

stration of a calcium channel blocker and smoking cessation

before RF ablation may avoid CAS during these procedures.

The 12-lead electrocardiogram should be continuously moni-

tored throughout the procedure with special attention to

ischemic changes. Moreover, coronary angiography and the

administration of coronary vasodilator should be performed

when ST changes are observed.

Conclusions

Isoproterenol administration during AF ablation may pro-

voke severe CAS, possibly due to an autonomic nervous

system imbalance. This is a rare complication of AF abla-

tion and it should be considered when performing these pro-

cedures.
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