
Oman Medical Specialty Board

Oman Medical Journal (2014) Vol. 29, No. 4:296-298
DOI 10.5001/omj.2014.77

Abstract

Multivessel coronary spasm resulting to cardiogenic shock and 
malignant ventricular arrhythmias though rare has been reported 
in the literature. The disease seems to be more prevalent in Asians. 
There have been isolated reports of coronary spasm in patients with 
reactive airway disease. We report the first case of spontaneous 
multivessel spasm in a male patient with bronchial asthma of Arab 
ethnicity resulting in acute myocardial infarction complicated by 
cardiogenic shock, recurrent ventricular arrhythmias, and transient 
complete heart block. Literature review of similar cases suggests 
a strong association with bronchial asthma and a more malignant 
course in patients with reactive airway disease. The role of 
intracoronary nitroglycerin in proving the diagnosis even in patients 
in shock on maximal inotropic supports and intra-aortic balloon 
pump is highlighted and the importance of considering multivessel 
coronary spasm as a cause for acute coronary syndrome even in 
patients with conventional risk factors for atherosclerotic coronary 
artery disease is reinforced in the discussion of this case.
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Introduction

Multivessel coronary spasm presenting with acute myocardial 
infarction complicated by complete heart block or recurrent 
ventricular fibrillation and cardiogenic shock though rare has been 
reported previously.1-4 Racial heterogeneity has been suggested in 
the frequency and presentation of patients with coronary spasm.5,6 
Bronchial asthma may be a concomitant co-morbidity, which 
portends a more malignant course in such cases.3,4 Acute myocardial 
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infarction complicated with cardiogenic shock has high mortality.3,7 
We report the first case involving an Arab with spontaneous 
malignant multivessel coronary spasm.

Case Report

A 54-year-old male with previous history of inferior wall myocardial 
infarction and recurrent chest pain was referred to our institute 
for an elective angiogram. Other co-morbidities included diabetes 
mellitus and long standing bronchial asthma on treatment with 
long acting bronchodilator and steroid inhalers. He had undergone 
angiogram and angioplasty elsewhere in the past, the details of 
which were not available at the time of catheterization.

He developed acute onset chest pain with bradycardia and an 
electrocardiogram (ECG) (Fig. 1A) revealed an acute inferior + right 
ventricular wall myocardial infarction with complete heart block and 
junctional escape rate of 40 beats per minute. His blood pressure 
was 100/60 mmHg. He was transferred to the catheterization 
laboratory for primary percutaneous coronary intervention within 
45 minutes of onset of his symptoms since the patient was already 
admitted in the cardiac ward. Transvenous right ventricular pacing 
was instituted at demand rate of 70 per minute, since the complete 
heart block persisted despite intravenous atropine. The left coronary 
angiogram revealed severe narrowing of the distal left anterior 
descending artery (LAD) and multiple tandem lesions of 80-90% in 
a large circumflex artery (LCX). Right coronary angiogram revealed 
dominant right coronary artery (RCA) with moderate narrowing’s 
in the proximal and mid segment with severe stenosis distally before 
the crux. The posterior descending branch (PDA) and postero-
lateral branch (PLB) of the RCA had TIMI 1 flow. (Fig. 2: Panel 
A, B, C)

During the procedure his systolic blood pressure dropped 
to 80 mm of Hg, which failed to improve despite aggressive fluid 
loading. Intra-aortic balloon pump was inserted with 1:1 frequency 
and maximum augmentation. He developed recurrent ventricular 
fibrillation followed by transient asystole requiring multiple 
defibrillation attempts, loading dose of antiarrhythmic medications 
and cardiopulmonary resuscitation. He was intubated and started 
on inotropic support with Adrenaline and Dopamine to maintain 
a mean arterial pressure of about 65-70 mmHg. Once his rhythm 
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stabilized it was decided to do multivessel angioplasty of the right 
coronary artery followed by the circumflex and LAD as per the 
recommendation for intervention in patients with cardiogenic 
shock.

Figure  1: (A) ECG of Acute inferior wall and right ventricular 
myocardial infarction with complete heart block; (B) ECG of 
Evolved inferior wall myocardial infarction and normal sinus  
rhythm.

an Export catheter. No thrombus was retrieved and hence balloon 
dilatation of the PDA, PLB and distal RCA was carried out using 
a semi-compliant balloon 2 × 12 mm at 6-8 atm. During this time 
spontaneous improvement of moderate stenosis in the proximal 
RCA was noted suggesting dynamic obstruction. It was decided to 
administer intracoronary nitroglycerin despite a low blood pressure 
(80/50 mmHg) at near maximal dosages of both Adrenaline (1 
mcg/kg/min) and Dopamine (18 mcg/kg/min). Following 100 mcg 
of intracoronary Nitroglycerin into the respective coronary arteries, 
there was abrupt relief of spasm in all three coronary arteries (Fig. 
2: Panel D, E, and F).

The intra-aortic balloon pump was removed after 24 hours, 
weaned off inotropes and successfully extubated on the fifth post 
procedure day. On the fourth post-procedure day he was noted to 
have paucity of movement of his left hand and leg, along with an 
up going left plantar response. An urgent CT scan revealed right 
anterior cerebral artery territory ischemic infarct. The neurologist 
was consulted and it was decided to manage him conservatively with 
dual antiplatelet therapy and intravenous heparin. He was started 
on physiotherapy and his symptoms improved over the ensuing 
five days with grade 4 - power of the left upper and lower limb. He 
was started on high doses of Diltiazem along with long acting oral 
nitrates, aspirin, clopidogrel and statins. Serial ECG’s confirmed 
an evolved inferior wall myocardial infarction (Fig. 1B). The peak 
Troponin twelve hours following the procedure was 70.02 mcg/L 
(Reference for lab <0.04 mcg/L). Echocardiogram was consistent 
with inferior wall myocardial infarction as evidenced by mildly 
hypokinetic inferior wall with preserved systolic function. He was 
discharged after ambulation in the ward 10 days into his present 
admission with no recurrence of angina or arrhythmias.

Figure 2: Panels A, B, C: Baseline angiogram showing spasm of LCA  and RCA. Black block arrows in all panels represent sites of coronary 
spasm. Panels D, E, F: Final angiographic pictures after intracoronary administration of nitroglycerin in the corresponding arteries.
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The right coronary artery was wired and an attempt was 
made to aspirate possible thrombus from the distal RCA using 
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Discussion

Spontaneous multivessel coronary artery spasm can present with a 
myriad of presentations varying from variant angina to complicated 
acute myocardial infarction.4,8 The difference in the prognosis of 
patients who present with coronary spasm with and without fixed 
stenosis has been previously described.9 Following the angiogram, 
the patient was re-interviewed to elicit any history cocaine abuse or 
use of herbal remedies but the patient denied and form of drug abuse. 
From review of literature of cases with similar presentation, it was 
apparent that three out of six cases had a history of bronchial asthma 
(Table 1).1-4,10 Airway hyper-responsiveness and coronary spasm 
share many pathophysiologic processes including inflammation, 
disturbances in the parasympathetic system, and elevated levels 
of circulating endothelin, thromboxane A2 and serotonin.11 The 
association between bronchial asthma and coronary spasm has been 
suggested but the exact mechanism has remained elusive, however it 
is clear that when coronary spasm occurs in patients with bronchial 
asthma they tend to follow a more malignant course.

Despite being on high doses of intravenous infusions of 
Adrenaline and Dopamine, coronary spasm in all three coronary 
vessels was relieved with 100 mcg of intracoronary nitroglycerin 
suggesting that local release of nitric oxide in the epicardial vessels 
can negate the effects of systemically administered vasoconstricting 
agents.

In view of past documentation of non-sustained ventricular 
tachycardia on Holter and recurrent ventricular fibrillation during 
the present episode he is advised close follow up for consideration 
of automatic implantable cardioverter defibrillator (AICD) despite 
the recent question on efficacy of AICD in patients with coronary 
spasm and frequent life threatening arrhythmias.12

Conclusion

Multivessel spasm should be considered even in patients with 
multiple coronary risk factors, irrespective of gender. Intra-coronary 
nitroglycerin should be administered after optimizing blood 
pressure even in hemodynamcially unstable patients with acute 
myocardial infarction to exclude coronary spasm and inadvertent 
percutaneous coronary intervention. Patients with bronchial 
asthma presenting with multivessel spasm may constitute a high-
risk subset with a complicated in hospital course.
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Table 1: Case reports of multivessel coronary vasospasm with myocardial infarction and presence of atrioventricular block or cardiogenic 
shock.

Author Age Sex Race Bronchial
Asthma

Coronary Artery 
involved

ST elevation
in ECG

Cardiogenic 
shock

Complete heart 
block

1. Richardson et al3 31 F Asian Yes LAD, LCX, RCA Anterior Present Absent

2. Tacoy et al4 56 F Turk Yes LAD+LCX+RCA Inferior Present Absent

3. Lilli et al2 56 F Caucasian Not known LAD + LCX Inferior Present Absent

4. Saito et al1 79 M Asian No LAD+LCX+RCA Inferior Absent Present

5. Chuang et al10 57 M Asian No LAD+LCX+RCA Anterior+Inferior Present Present

6. Thomson et al 56 M Arab Yes LAD+LCX+RCA Inferior Present Present


