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Abstract Coronary artery vasospasms have been known to cause episodic angina pectoris, along with ST-T wave
changes. In addition, vasospasm if prolonged can cause myocardial ischemia leading to malignant arrhythmias such
as ventricular fibrillation and ventricular tachycardia resulting in sudden cardiac death (SCD). Treatment for this
disorder can be challenging. Current data is lacking on the management of patients receiving appropriate vasodilator
medications who present with Ventricular Fibrillation (VFib) as a consequence of coronary artery vasospasms. We
present a case of a 71-year-old man who was hospitalized due to recurrent episodes of coronary vasospasms leading
to acute decompensation and VFib with subsequent resuscitation while undergoing cardiac catheterization. We also
provide review of the literature and updates on the current guidelines from the American Heart Association on this
potentially life-threatening disorder.
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1. Introduction
Coronary artery vasospasm also known as Prinzmetal
Angina and variant angina was first described by Dr.
Myron Prinzmetal in 1959 as a “variant form of angina
pectoris.” [1]. Since this first description of coronary
artery vasospasm by Dr. Prinzmetal we have come to
understand is not a simple variation of angina pectoris, but
rather a multifactorial disease that has the potential to
cause life-threatening arrhythmias. Coronary artery spasms
are known to cause transient vessel occlusion leading to
symptoms of acute coronary syndrome (ACS) [2,3,4,5].
However, there is limited data on coronary vasospasms
causing lethal arrhythmias resulting in SCD. Ventricular
fibrillation secondary to coronary artery vasospasm is a
well-known complication documented in the medical
literature. Case reports involving cardiac arrest due to
vasospasms in patients with non-hemodynamically
significant coronary artery disease however are rare [6,7].
Coronary artery spasms are primarily medically treated
with vasodilatory medications and in rare circumstances
medical therapy can fail, resulting in sudden cardiac death.

One prospective study of 733 patients with acute coronary
syndrome who underwent cardiac catheterization showed
186 of these patients had no hemodynamically significant
coronary artery disease [8]. Additionally, 6 of these
patients had hemodynamically insignificant coronary
arteries and later went onto develop ventricular
arrhythmias [8]. It was speculated that these patients with
no hemodynamically significant CAD likely suffered from
coronary artery spasms.
As more patients receive coronary angiography, we are
beginning to see coronary vasospasm as one end of a
spectrum which also includes myocardial infarction,
ventricular arrhythmias, and sudden cardiac death [9,10].
We are also beginning to find coronary vasospasms in
patients with variable degrees of coronary atherosclerosis
and ischemic heart disease as well, showing that many
different cohorts are susceptible to vasospasm, and is
likely more prevalent than initially suspected [11]. In the
ACOVA study, which involved 304 patients, nearly 50%
of patients with a diagnosis of stable angina with
angiographically normal coronary arteriograms [11]. Of
this group, two thirds had abnormal coronary vasospasm
when provocative testing was performed, suggesting
coronary vasospasm is not only seen in variant angina but
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also in patients lacking classical variant anginal symptoms
[11]. Here we will present one such case of a 71-year-old
gentleman with a history of stable angina who presented
with unstable anginal chest pain, and while preparing for
angiography went into Ventricular Fibrillation.

2. Case Presentation
71-year-old male with a past medical history of
hypertension, diabetes mellitus type II, and history of
Prinzmetal Angina who presented to the emergency room
with substernal chest pain for 2 hours that was mild to
moderate in intensity, non-radiating, and similar to his
previous episodes of variant angina. He would normally
take sublingual nitroglycerin tablets when experiencing
angina but he did not have access to his medication at this
time. Patient is compliant with his calcium channel blocker
(Diltiazem 120 mg daily) and Metformin 500mg twice a
day and reported no shortness of breath, palpitations,
cough, fever, chills, abdominal pain, nausea, or vomiting.
Patient’s review of systems was negative except for the
aforementioned retrosternal chest pain. His pain subsided
upon receiving sublingual nitroglycerin by EMS personnel,
electrocardiogram (EKG) in the field showed normal sinus
rhythm (NSR) with no ST-T wave changes.
Upon arrival to the emergency department (ED), he was
hemodynamically stable. Initial lab studies showed a
normal complete blood count, comprehensive metabolic
panel, and troponin of 0.022 (Table 1). Chest X-ray was
unremarkable. Initial EKG in the ED revealed NSR with
no ST-T wave changes (Figure 1). However, approximately
1 hour later the patient was noted to be diaphoretic and
complaining of chest discomfort not relieved by
nitroglycerin. Repeat EKG revealed ST elevations in the
inferior leads (II, III, and aVF (Figure 2). Patient was
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given dual antiplatelets and was transported to a cardiac
catheterization lab for further intervention.
Table 1.
Hgb
HCT
WBC
PLT
Na
Cl
K
CO2
BUN
Cr
Glucose
Troponin

Lab Values on Presentation
9.7 g/dL
30.1%
7 x 10^9/L
281 x 10^9/L
134 mmol/L
101 mmol/L
4.1 mmol/L
28 mmol/L
18 mg/dL
0.7 mg/dL
114 mg/dL
0.022

While being transferred, he became unresponsive and
sustained a cardiac arrest. His rhythm strip on the cardiac
monitor showed ventricular fibrillation (Figure 3). EKG in
Figure 3 shows time of defibrillation (arrow) resulting in
return of spontaneous circulation after 2 minutes of CPR.
He was found to have symptomatic bradycardia with a
heart rate in the 30s at which point a trans-venous
pacemaker was inserted to maintain perfusion. Emergent
cardiac catheterization was performed through right
femoral approach which revealed non-obstructive coronary
artery disease (Figure 4). Automated intra-cardiac defibrillator
was placed prior to his discharge. Symptomatic
bradycardia had resolved as well prior to his discharge not
requiring pacing. He was sent home on isosorbide
mononitrate daily and long-acting diltiazem daily as well,
which was titrated to his maximally tolerated doses.
Patient was later lost to follow up, unknown if the patient
had additional episodes after discharge.

Figure 1. Admission EKG shows normal sinus rhythm with no ST-T wave changes, Q waves, or T wave Inversions

Figure 2. EKG at time of evolving chest pain prior to transport to catheterization lab
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Figure 3. EKG at time of decompensations shows ventricular fibrillation. Arrow represents time of defibrillation and subsequent return of spontaneous
circulation

Figure 4. Coronary angiogram after return of spontaneous consciousness shows no significant coronary artery stenosis

3. Discussion
When Dr. Prinzmetal described variant angina in 1959,
the effects coronary vasospasm could have on the heart
were poorly understood. As it was in this case report, there
have been numerous reports and studies completed which
show the deleterious effects of coronary vasospasms. It is
now well understood that coronary vasospasms play an
important role in the pathogenesis of not only variant
angina, but also acute myocardial infarctions, unstable
angina, atrioventricular block, and just as in this case,
aborted sudden cardiac death [12,13]. Variant angina is
only one end of the wide spectrum that encompasses
myocardial ischemia and its endpoints. As more reports,
prospective studies, and provocative testing are done it is
becoming clear that coronary artery spasms are not just
responsible for variant angina but also play a role in
myocardial infarction, malignant arrhythmias such as
ventricular fibrillation, and sudden cardiac death [14,15].
In the United States, it is suspected that coronary artery
vasospasms are greatly underdiagnosed due to the lack of
provocative testing done in patients with anginal pain.
Countries within Asia such as Japan and Korea who
recognize the lethality vasospasms may have, perform
provocative testing far more frequently. It has been
reported that almost 40 - 50% of patients who presented
with anginal pain have angiographic evidence of vasospasm
and 57% in patients with ACS [16]. When coronary

vasospasms are appropriately investigated, its incidence
rate appears to be much higher than what was once thought.
Calcium channel blockers are first-line agents for
vasospastic angina. Calcium channel blockers (CCB)
serve as maintenance and preventative therapy for future
vasospastic attacks. CCB serves to promote vasodilation
and prevent coronary vasoconstriction seen in variant
angina. Currently, the drugs of choice are Diltiazem and
Amlodipine. Diltiazem has been reported to be as high as
960mg daily in patients with refractory symptoms.
Nifedipine is used to a lesser extent due to the side effects
of hypotension and reflex tachycardia seen with the higher
doses that these patients usually require [17]. Patients who
do not have an adequate response with CCB can be started
on long acting nitrates such as isosorbide mononitrate [18].
Additionally, sublingual nitroglycerin can be used as
needed as well. In addition to vasodilatory medications,
statins have been shown to greatly reduce the frequency
of episodes as well. Fluvastatin was studied in an open
trial consisting of 64 patients with vasospastic angina
diagnosed with coronary angiography and provocative
testing [19]. All patients received CCB, however, half
received Fluvastatin in addition to the CCB. It was
discovered that episodes were significantly lower in the
group that received Fluvastatin than those only on CCB
(48% vs 79%) [19].
Goal-directed therapy at maximally tolerated doses is
effective in treating most patients suffering from vasospastic
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angina. Invariably however, some patients will be
refractory to CCB and nitrates and continue to experience
recurrent anginal episodes. An additional option to aid in
the treatment of this subset of patients is percutaneous
coronary intervention (PCI) with stenting even in the
presence of angiographically normal coronary vasculature
[20]. While this is not standard treatment at the moment, it
is a known option with some promising evidence already
available. In a single-center analysis in China including 21
patients who underwent coronary stenting in the setting of
refractory variant angina, only 1 patient continued to have
recurrent episodes of variant angina with 5 patients
experiencing occasional chest pain and the remaining
15 patients being asymptomatic [21]. The authors
concluded that with additional supporting evidence, this
could become a viable option for this cohort of patients.
Not all patients with variant angina will go on to
develop malignant arrhythmias however, patients with
multivessel spasms are at an increased risk for malignant
arrhythmias and SCD. Additionally, there is a significant
risk for recurrent arrhythmic events after SCD from
coronary vasospasms [22]. The current guidelines do not
provide a clear consensus on how a patient with
vasospastic induced malignant arrhythmias should be
managed when it comes to Implantable Cardioverter
Defibrillator (ICD) placement. In fact, the American Heart
Association’s guidelines currently state that in the
structurally normal-appearing heart, ventricular arrhythmias
should be managed medically alone [23]. In a retrospective
multicenter study, an ICD was placed in patients with
vasospastic angina and ventricular arrhythmias due to the
unpredictability of recurrence. Device placement was
supplemented with goal-directed medications as well.
Follow up of 2.9 years showed that all patients with the
ICD were alive, 4 of whom had recorded VF and 5
episodes of pulseless electrical activity (PEA) [24]. The
need for pre-emptive ICD placement seems to be
warranted due to the unpredictability and severity of
coronary vasospasms. A study assessing the long-term
prognosis of patients with variant angina presenting with
aborted SCD supported the use of ICD’s as a secondary
prevention strategy because multiple vasodilatory therapy
appeared to be suboptimal. Sueda et al in another study
stated that after ICD implantation in patients with aborted
SCD from coronary artery spasms, it was observed that
25% of these patients during a 41 month follow up had
appropriate shocks delivered [25].
Current guidelines recommend ICD placement for two
cohorts, primary and secondary prevention. Primary
prevention includes patients with heart failure with an
ejection fraction (EF) <35%, patients with previous
myocardial infarction and EF <30%, congenital long QT,
Brugada Syndrome [12,16]. There is no mention of
vasospastic angina among these indications, whereas the
patient featured in this case report serves as an example
wherein prophylactic ICD placement could have been
beneficial. Secondary prevention includes patients with
ventricular tachycardia / ventricular fibrillation with no
known reversible cause discovered. However, currently, it
is unclear if coronary vasospasms that have led to aborted
SCD are considered reversible, this is primarily due to
lack of large size observational studies regarding the
matter [10]. With this said, several small prospective and
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retrospective studies have reported significant results
showing the high recurrence rates of ventricular
arrhythmias and subsequent SCD in these patients
[26,27,28]. One of the largest studies which was published
in Journal of the American College of Cardiology, Ahn et
al cited patients with aborted SCD who received an ICD
had mortality of about 4.3% on follow up versus 19.3% in
those who did not receive an ICD (10). In the case of the
featured patient, it was therefore of paramount importance
that he received ICD placement prior to discharge for
secondary prevention of future recurrences and thus a
significant mortality benefit.

4. Conclusion
Reports of cardiac arrests from arrhythmias due to
coronary artery vasospasm of hemodynamically stable
coronary artery disease are limited, as are observational
studies. This case however shows the importance of further
investigation in patients who present with persistent
anginal chest pain despite adequate goal-directed therapy.
Such investigations that may be performed is coronary
angiography with or without ergonovine provocation testing.
Seemingly harmless coronary vasospasm can indeed not
only be the cause of ACS but also subsequently result in a
malignant arrhythmia and SCD. Secondly, despite current
guidelines having no mention of ICD placement in patients
with coronary artery vasospasm induced ventricular
arrhythmias, we strongly suggest these patients be
evaluated for ICD placement and therefore recognize the
need for further prospective studies regarding this matter.
In conclusion, we recommend special consideration for
the possibility of coronary vasospasm in patients who
have cardiac arrest after angina and are subsequently
found to have no hemodynamically significant coronary
artery disease. Treatment should not only be aimed at
preventing transient episodes of coronary artery spasms
but also the consideration of an ICD placement in these
high-risk individuals as well.
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