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ABSTRACT
Background: Vasospastic angina (VA), or Prinzmetal’s angina, is characterized by symptoms 
of coronary angina caused by coronary vasospasm, usually in the absence of atherosclerotic 
changes. It typically presents with chest pain, which can be accompanied by transient 
electrocardiographic changes, if visualized during the attack. It can also rarely present with 
severe manifestations of acute myocardial angina, ventricular fibrillation, or cardiac arrest.
Case presentation: We present a case of a 50-year-old Caucasian male who initially pre
sented to the hospital with chest pain and was diagnosed with VA. Later, he was brought to 
the hospital by emergency medical services later with ventricular fibrillation, despite normal 
coronary anatomy on angiogram. He was managed with placement of an intra–cardiac 
defibrillator (ICD) for secondary prevention. The patient continued to have recurrent episodes 
of ventricular fibrillation with associated ICD shocks, and had multiple admissions to the 
hospital with similar presentations. Symptoms and arrhythmia improved after optimizing 
antianginal therapy.
Conclusions: Ventricular fibrillation can be an uncommon but severe manifestation during 
VA crises. In cases with normal coronary vasculature, it is important to recognize VA as 
a cause of recurrent ventricular fibrillation in order to optimize medical management for 
prevention of fatal arrhythmias.
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1. Background

Vasospastic angina (VA), also known as Prinzmetal’s 
angina, or variant angina, is a clinical entity first 
described by Prinzmetal et al. in 1959 as ‘angina at 
rest due to coronary artery vasospasm with transient 
ischemic electrocardiogram changes that resolve with 
short–acting nitrates’ [1]. It results from coronary 
vasospasm and can occur with or without coronary 
artery disease. It usually presents as chest pain at rest 
or at night that lasts longer than the typical chest pain 
in acute coronary syndrome (ACS). It can sometimes 
be associated with ACS, arrhythmias, and sudden 
cardiac death, or the clinical presentation can be 
variable leading to under diagnosis of the condi
tion [2].

Vasospastic angina can occur in patients with or 
without atherosclerotic vasculature. It can have focal 
or diffuse involvement of coronary arteries or epicar
dial microvasculature [3]. Multiple mechanisms have 
been proposed for the pathogenesis of coronary 
artery spasm including vascular smooth muscle 
hyperactivity, altered autonomic system, endothelial 
dysfunction, low–grade inflammation, electrolyte 
abnormalities, and oxidative stress. Vascular smooth 
muscle hyperactivity is considered a key factor [3]. 

The symptoms show diurnal variation, occurring 
more often at night. Increased fibrin formation and 
decreased fibrinolytic activity at night are considered 
to be the underlying mechanism [4]. 
Hyperinsulinemia, some genetic factors, and systemic 
vasomotor disorders like migraine or Raynaud’s phe
nomenon have also been associated with increased 
risk for this condition [5–7].

According to the Coronary Vasomotor Disorders 
International Study (COVADIS) Group, the diag
nostic criteria for VA include spontaneous nitrate- 
responsive angina, spontaneous transient ischemic 

changes on electrocardiogram (ECG) without 
obvious causes of increased myocardial activity, 
and angiographic evidence of transient coronary 
artery spasm causing total or subtotal coronary 
artery occlusion [8]. Diagnosis is usually made 
based on nitrate responsiveness associated with 
transient ischemic changes on ECG, as angio
graphic documentation of spasmodic episodes is 
often not possible due to its transient nature [9].

Ventricular fibrillation (VF) refers to a pulseless 
abnormal cardiac rhythm consisting of rapid 
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uncoordinated cardiac beats, which can lead to sud
den cardiac death and cause mortality without 
immediate intervention [10]. VF more commonly 
occurs in association with acute coronary disease 
and can be the first symptom of coronary artery 
disease (CAD) in up to half of the cases of sudden 
cardiac death [11]. While CAD is the leading cause of 
life-threatening ventricular arrhythmias and cardiac 
arrest, coronary ischemia from other factors such as 
vasospasm has also been reported to lead to VF.

Ventricular arrhythmias have been described as 
the most common arrhythmia during VA crises and 
the prevalence of the arrhythmias are related to the 
duration of episodes, degree of ST-segment elevation, 
presence of ST–T wave alternans, or the presence of 
>25% increase of the R wave [4]. Some studies have 
shown up to 10% of VA presenting as sudden cardiac 
death and the prognosis of patients presenting with 
aborted sudden cardiac death has been reported to be 
poor [12]. Because of the presence of fatal complica
tions such as VF and cardiac arrest, accurate diagno
sis, and management of VA is crucial.

We present a case of a 50-year-old male presenting 
with recurrent episodes of VF who had transient ST 
elevations on ECG and non-occlusive coronary dis
ease on cardiac catheterization. The arrhythmia in his 
case was felt to be related to coronary vasospasm.

2. Case presentation

A 50-year-old Caucasian male with a medical history 
of gastroesophageal reflux disease (GERD), hyperten
sion, and chronic smoking presented to the emer
gency department with chest discomfort. His vitals 
on presentation were a temperature of 98.4 F, blood 
pressure (BP) of 159/89 mmHg, pulse rate of 72/ 
minute, respiratory rate of 22/minute, and oxygen 
saturation of 95% on room air. He did not report 
any significant family history of coronary artery dis
ease or cardiomyopathies. His blood troponin levels 
were within normal limits and he did not have any 
new changes on his ECG. He was admitted to the 
hospital and an echocardiogram was done which 
showed normal left ventricular function with trace 
valvular insufficiencies and mildly dilated aortic root 
(Figure 1). Acute coronary syndrome (ACS) was 

ruled out and the patient was referred for an out
patient exercise stress echocardiogram, which showed 
no evidence of ischemia. There were no changes to 
his medication regimen during this encounter.

Six months later, he called emergency medical 
services (EMS) with episodes of stabbing chest pain 
associated with shortness of breath, lightheadedness, 
and dizziness. The patient was found to be in VF 
arrest en-route and was defibrillated by the EMS. 
On arrival, his mental status returned to baseline 
and the patient was conversant. His vital signs were 
within normal limits, and an ECG showed normal 
sinus rhythm but his blood work revealed elevated 
troponin levels that peaked at 11.74 ng/ml. An emer
gency cardiac catheterization was done which did not 
show any evidence of obstructive lesions, or focal or 
diffuse vascular spasms except for mild right coron
ary artery plaque. A computerized tomography (CT) 
angiogram of his chest did not show aortic aneurysm 
or dissection. He had frequent episodes of non–sus
tained ventricular tachycardia on telemetry as an 
inpatient (Figure 2). A single chamber implantable 
cardiac defibrillator (ICD) was placed with settings at 
ventricular tachycardia (VT) monitor zone 160 and 
VFib zone 200 for secondary prevention of VF. He 
was discharged on diltiazem 180 mg daily and iso
sorbide mononitrate 60 mg daily.

About one month later, he again presented to the 
hospital with spontaneous ICD shock following an 
episode of transient chest pain at rest, with no nota
ble precipitating factors. An interrogation of his ICD 
was done which revealed VF episodes that led to ICD 
firing. Subsequently, he was started on sotalol and his 
diltiazem was switched to amlodipine 5 mg. His ICD 
was reprogrammed after evaluation by an 
electrophysiologist.

Seven months after discharge, the patient came to 
the emergency department complaining of sudden 
substernal chest discomfort, which he rated at 10 
out of 10 in intensity. His vital signs on presentation 
were temperature of 98.6 F, BP 166/93 mmHg, pulse 
rate of 69/min, respiratory rate of 48/min, and an 
oxygen saturation of 93% on room air. His chest 
discomfort improved with sublingual nitroglycerine 
and morphine. An ECG revealed ST elevations in 
lead I and aVL with reciprocal ST–T wave changes 

Figure 1. ECHO from the first presentation showing normal cardiac function with no wall motion abnormalities.
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in inferior leads (Figure 3). He underwent emergency 
cardiac catheterization with concerns for ACS, which 
revealed no focal coronary spasms, and non–occlu
sive disease with a left ventricular ejection fraction 
(EF) of 50–55% and mild hypokinesia in the antero
lateral wall. His labs showed an elevated troponin 
level of 2.58 ng/ml (normal <0.03). A complete 
blood count, basic metabolic panel, serum electro
lytes, and lipid panel were all within normal limits. 
A repeat ECG showed resolution of prior ECG 
changes (Figure 4). The patient was discharged on 
aspirin 81 mg once a day, atorvastatin 40 mg once 
a day, increased amlodipine to 10 mg, sotalol 120 mg 
twice a day, and nitroglycerin 0.4 mg as needed for 
chest pain. Of note is his Imdur had been stopped 
a few days prior to his presentation as he had not had 
any recurrent` chest pain and had started using sil
denafil citrate as needed for erectile dysfunction.

On follow up, the patient has not had any more 
hospitalization or further episodes of chest pain or 
ICD shocks on the current medication regimen.

3. Discussion

The incidence or prevalence of VA is not so well 
defined. It is estimated that VA is responsible for 
about 2% of hospital admissions for unstable angina 
[7]. Various studies have shown genetic and other 
factors predisposing patients to a higher incidence 
in certain populations, such as Japanese individuals 
compared to Caucasians [13]. It has been commonly 
seen in males in the age group of 50–60 years [7]. 
Major cardiovascular risk factors like hypertension, 
diabetes mellitus, hypercholesterolemia, and 
increased body mass index may not contribute to 
coronary vasospasm [13]; however, smoking and his
tory of hypertension are known risk factors [14,15]. 
Therefore, based on clinical presentation, risk factors, 
and family history, it is difficult to attribute anginal 
presentations to vasospastic angina without ruling 
out coronary artery disease (CAD).

Our patient belongs to the common age and sex 
group for VA. He also has cardiovascular risk factors 
such as smoking and hypertension, which predispose 
to VA [14,15]. Other triggers that are reported to lead 
to VA such as substance use (cocaine, marijuana, 
alcohol, ephedrine–based products, amphetamines) 
and magnesium deficiency were absent in his case 
[7,16–18]. He was taking Sildenafil infrequently, but 
no temporal association could be established with use 
of the medication and VA in his case. He did not 
have any history of percutaneous coronary interven
tion in the past. During his initial presentation, based 
on negative troponin levels and normal ECG find
ings, ACS was ruled out and he was scheduled for 
outpatient stress testing.

Figure 2. Telemetry strip on the second admission showed 
nonsustained ventricular tachycardia (NSVT).

Figure 3. EKG showing sinus bradycardia, ST elevation in lateral leads (I, aVL), ST depression in inferior leads (III, aVF).
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Classically, VA presents as recurrent angina at rest 
lasting for 5–15 minutes that is relieved with short- 
acting nitrates and has transient ST–segment eleva
tion of at least 2 mm in at least two consecutive leads 
[13]. Exercise tolerance is usually preserved. The pre
sentation may alternate with hot and cold phases, 
frequent recurrent angina, and remission for weeks 

and months respectively [7]. Our patient had 
a normal exercise stress echocardiogram as an out
patient, which shows that coronary etiology of chest 
discomfort may be missed in cases of VA. Case series 
have reported short silent crisis periods of coronary 
spasms [4], the presence of which is a possibility in 
our case leading up to his hospital presentation.

Figure 4. EKG following resolution of chest pain showing normalization of ST elevation in lateral leads (I, aVL) and ST depression 
in inferior leads (III, aVF).

Figure 5. Timeline showing summary of multiple hospital admissions.
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The diagnosis of vasospastic angina makes it 
challenging because of its transient features. It 
may not always be possible to get a 12–lead ECG 
at the time of anginal symptoms. The ST changes 
(elevation or depression) usually return to baseline 
after the resolution of symptoms as demonstrated in 
our patient [7]. Stress ECG can be considered for 
risk stratification regarding the presence of CAD 
and if normal, a 24–hour ambulatory ECG can be 
done to capture the diurnal pattern of vasospastic 
anginal episodes [7,19]. Our patient had a normal 
stress echocardiogram and subsequently no evi
dence of coronary narrowing on cardiac catheteri
zation. It could be argued that CT coronary 
angiography would have shown a characteristic pat
tern of vasospastic angina as pointed out by Kang 
KM et al. [20].

Our patient did not have any ST wave changes 
during his initial hospital presentation, but had ST 
depressions on ECG at the time of his subsequent 
hospitalization, which further highlights the risk of 
missing the diagnosis in view of a normal electrocar
diogram and stress echocardiogram. In patients with 
normal arteries in coronary angiography with high 
suspicion for VA, provocative tests with an intrave
nous or intracoronary injection of methylergonovine 
or ergonovine or acetylcholine can be done. 
A decrease in luminal diameter by 75–99% during 
provocative testing can be considered diagnostic for 
coronary artery vasospasm [19]. It is, however, not 
clear when to pursue such provocative testing, which 
is a class IIB recommendation by the American Heart 
Association/American College of Cardiology, and 
a class IIA recommendation by the European 
Society of Cardiology. Given ECG changes, chest 
pain and cardiac catheterization results, our patients 
presentation was felt to be consistent with severe 
vasospastic disease and additional provocative testing 
was not undertaken. The risk-benefit balance in our 
case is not clear in terms of the diagnostic yield from 
such testing.

Classically, the clinical presentations of VA are 
usually thought to be short, but sometimes may be 
associated with serious arrhythmias, as in our case. It 
is therefore important to recognize its presence so 
that it can be managed with an aim to prevent such 
life-threatening arrhythmias. Evidence from observa
tional studies has indicated that patients with variant 
angina presenting with sudden cardiac death have 
a poorer prognosis than those without variant angina. 
As Kundu et al. have discussed, there is a lack of 
evidence regarding optimal management, as medical 
therapy may not be sufficiently protective in all cases 
[21]. Our patient was managed on calcium channel 
blockers and anti-arrhythmics, but he continued to 

develop ICD shocks post-discharge. These resolved 
once medications were further optimized.

While some predictors such as age, hypertension, 
family history of sudden cardiac death, multivessel 
spasm, and left anterior descending artery spasm can 
point towards high-risk patients, it is difficult to 
stratify patients who are at high risk for sudden 
cardiac death [21]. Our patient did not have any 
family history of cardiac arrest or cardiovascular dis
eases. Epidemiological studies have suggested genetic 
predisposition towards fatal arrhythmias such as VF, 
independent of other traditional risk factors [11]. Our 
patient continued to develop VF requiring ICD firing 
to terminate the arrhythmias on multiple occasions. 
A better and more comprehensive understanding of 
the mechanisms for the development of VF in such 
cases is needed to explore further therapeutic options.

Management of VF is time-sensitive as it can cause 
sudden cardiac death if not immediately reverted and 
also involves diagnostic testing to delineate the cause 
of VF if possible. Defibrillation remains the mainstay 
of treatment to prevent significant mortality during 
acute episodes as well as to prevent further VF epi
sodes. The literature on VF caused by coronary 
vasospasm is evolving, and a range of presentations 
from mild chest discomfort to myocardial infarction 
and life-threatening arrhythmias and sudden cardiac 
death have been reported [13]. Our patient had recur
rent hospital admissions (Figure 5) with chest pain 
and ST elevations noted on ECG leading to 
a coronary catheterization. Once ACS was ruled out, 
VFib was attributed to coronary vasospasm, which 
was further supported by recurrent episodes with 
potential anginal attacks but a decrease in the fre
quency of ICD shocks with the management of cor
onary vasospasm by calcium channel blockers and 
nitrates.

Calcium channel blockers and long-acting nitrates 
are effective and widely used in the prevention of 
coronary spasms. In patients with recurrent VF sec
ondary to VA, implantable intra-cardiac defibrillator 
(ICD) is the standard of treatment with the goal of 
secondary prevention of VF [22,23]. The role of ICDs 
in secondary prevention of VF in patients with vasos
pasm is not entirely clear, but our patient did have 
recurrent VF as recorded by ICD. Two of the three 
patients reported by Eschalier et al, who had ICD 
placed for secondary prevention, reported recurrence 
of VF when the ICD was interrogated during follow- 
up [24].

Our patient’s hospital presentation also mimicked 
acute myocardial infarction. His coronary angiogram 
was within normal limits and no revascularization 
procedure was performed. In a case reported by 
Naqvi et al. a patient with coronary artery vasospasm 
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presenting with VF and cardiac arrest required inser
tion of a drug-eluting stent as well as a cardiac defi
brillator [9]. Placement of drug-eluting stents 
primarily for vasospastic angina can be an option in 
patients who have localized vasospasms refractory to 
medical management. Fiocca et al. also reported focal 
coronary spasm successfully treated with stent place
ment following which resolution of angina and 
arrhythmias was noted [25].

Coronary artery vasospasm is an uncommon cause 
of ventricular fibrillation, which, if recurrent, may 
require placement of an ICD. It is important to 
recognize vasospastic angina as a cause of recurrent 
ventricular fibrillation in order to optimize manage
ment in a timely fashion.
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