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Acute vasospastic angina, formerly known as Prinzmetal angina, is characterized by tran-
sient electrocardiographic changes that are not related to exertion. Its atypical presenta-
tion makes it difficult to establish the diagnosis, so it is probably underrecognized and 
therefore mismanaged. We treated a 49-year-old woman who presented with a 2-day his-
tory of chest pain associated with palpitations. Abnormal radionuclide stress test results 
prompted diagnostic coronary angiography, during which the patient reported chest pain 
and became hemodynamically unstable. Active coronary vasospasm at multiple sites was 
treated with intracoronary nitroglycerin and nicardipine, leading to immediate recovery.

Our case highlights the importance of accurate, timely diagnosis of vasospastic angina, 
and of early recognition and management of spontaneous coronary spasm during angiog-
raphy. (Tex Heart Inst J 2022;49(2):e207357)

V asospastic angina (VSA), formerly called Prinzmetal angina, is characterized 
by transient electrocardiographic (ECG) changes unrelated to exertion.1 Its 
exact pathophysiology is unknown; however, a higher incidence has been 

observed within certain patient populations, such as active smokers.2 In some cases, 
VSA can lead to syncope, dysrhythmias, acute coronary syndromes, and sudden car-
diac arrest. Diagnostic difficulty suggests that VSA is underrecognized and therefore 
mismanaged. Timely diagnosis is essential for guiding pharmacologic management 
and preventing unnecessary interventions such as percutaneous coronary stenting.3 
The impact of VSA cannot be underestimated, especially in view of a report in which 
left main coronary artery (LMCA) obstruction of less than 25% was described in 20% 
of patients who underwent coronary artery bypass grafting for presumed LMCA dis-
ease.4 That finding suggests that coronary artery vasospasm went unrecognized when 
those patients underwent diagnostic angiography. We present the case of a patient in 
whom VSA spontaneously occurred in multiple vessels during diagnostic coronary 
angiography.

Case Report

A 49-year-old woman presented with a 2-day history of chest pain associated with palpi-
tations. The pain was intermittent, brief, not associated with exertion or other symptoms, 
did not radiate, and resolved spontaneously. The patient reported no similar past epi-
sodes. Her medical history included active smoking, Graves disease, and gastroesopha-
geal reflux disease. Physical examination revealed a body mass index of 26.1, vital signs 
within normal limits, and no acute findings.
	 Laboratory test results included the following: thyroid-stimulating hormone, 1.24 
µIU/mL; brain natriuretic peptide, 463 pg/mL; and cardiac troponin I <0.02 ng/mL that 
was zero when retested. An ECG showed nonspecific T-wave abnormalities in the ante-
rior leads (Fig. 1). An echocardiogram showed nothing abnormal. A radionuclide stress 
test, performed because of the patient’s symptoms and risk factors, revealed evidence of 
reversible ischemia in the left ventricular anterior wall and part of the inferior wall (Fig. 2).
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	 Coronary angiograms initially showed no substan-
tially obstructed f low in the LMCA and its branches 
(Fig. 3). However, as we evaluated the left anterior de-
scending coronary artery (LAD), the patient reported 
chest pain, at which time ST-segment elevations abrupt-
ly developed in the anterolateral leads, and marked sinus 
bradycardia led to hemodynamic compromise. An an-
giogram showed total occlusion of the mid LAD (Fig. 
4A) and subtotal occlusion of the left circumflex coro-
nary artery (Fig. 4B). A 100-µg bolus of intracoronary 
nitroglycerin and 200 µg of intracoronary nicardipine 
brought immediate symptomatic improvement. The pa-
tient’s hemodynamic status resolved, and angiographic 
patency was confirmed by Thrombolysis In Myocardial 
Infarction grade 3 flow to the affected areas (Fig. 4C). 

Proximal coronary spasm in the right coronary artery 
resolved without intervention (Fig. 5).
	 After the procedure, our goal was to prevent further 
VSA episodes. Before the patient’s discharge from the 
hospital, she was counseled on smoking cessation and 
avoiding previously known triggers. We prescribed iso-
sorbide mononitrate (30 mg), amlodipine (5 mg), and 
atorvastatin (40 mg). The patient reported no symptoms 
at her next 3 clinical visits.

Fig. 1  Electrocardiogram shows nonspecific T-wave abnormalities in the anterior leads (arrows).

Fig. 2  Radionuclide stress test results show evidence of 
reversible ischemia throughout the left ventricular anterior wall 
(arrows) and part of the inferior wall (arrowheads).

Fig. 3  Initial angiogram shows normal flow through the left 
anterior descending and left circumflex coronary arteries. 
 

Supplemental motion image is available for Figure 3.
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Discussion
Vasospastic angina is defined as coronary artery vaso-
spasm reactive to nitrates, in association with transient 
ischemic ST-segment changes on ECG and >90% tran-
sient coronary artery constriction on angiograms. The 
angina typically occurs after midnight in clusters of 2 to 
3 episodes; each cluster lasts 30 to 60 min. The angina 
occurs spontaneously at rest or during routine daily ac-
tivities, but it is not triggered by exertion. It occurs in 
3.5 to 9.6 of 10,000 people, with the highest prevalence 
reported in Japan.5,6

	 Smoking is one of the strongest risk factors for VSA.7 
Glucose intolerance and dyslipidemia, also more preva-
lent in the at-risk population, may result from endothe-
lial damage consequent to the oxidative stress associated 
with these metabolic derangements.8,9 The Japanese 
Circulation Society considers it a class I indication to 
educate patients on lifestyle modification and smoking 
cessation, as was done in the hospital for our patient.10 
We also think that her well-controlled Graves disease 
increased her risk for coronary vasospasm. The relation-
ship between Graves thyrotoxicosis and VSA has been 
well described, and some authors suggest that this asso-
ciation may occur even in patients who have euthyroid 
Graves disease.11,12

	 In 2017, the Coronary Vasomotion Disorders Inter-
national Study Group published standardized diagnos-
tic criteria for VSA, involving 3 considerations: classic 
clinical manifestations of VSA, documented myocar-
dial ischemia during spontaneous episodes, and coro-
nary artery spasm on angiograms.5 Coronary vasospasm 
typically occurs in one vessel at a time, which enables 
the clinician to locate the area with use of noninvasive 
tests. Conversely, our patient had total and subtotal oc-
clusions of multiple vessels simultaneously, which led to 
hemodynamic instability and almost to cardiac arrest. 
This multivessel presentation is extremely rare.
	 Currently, the European Society of Cardiology rec-
ommends prescribing long-acting nitrate agents plus 
calcium channel blockers in patients who remain symp-
tomatic even after therapy with first-line agents.13 We 
prescribed both to our patient, because the benefit of 
preventing further catastrophic spasms distinctly out-
weighed the small risk associated with taking low-dose 
nitrates. Our adding statin therapy conformed with 
class IIb recommendations from the 2013 Japanese Cir-
culation Society Guidelines for VSA, and with other 
reports of the benefit of statins.10,14,15

Fig. 4  Coronary angiograms show A) occlusion of the mid left anterior descending coronary artery (LAD) by severe spasm (arrow), 
B) subtotal occlusion of the left circumflex coronary artery (LCx) (arrow) and improving LAD flow (arrowhead), and C) Thrombolysis In 
Myocardial Infarction grade 3 flow to the LCx (arrow) and LAD (arrowhead) after vasodilator administration. 
 

Supplemental motion images are available for Figures 4A, 4B, and 4C.

Fig. 5  Coronary angiogram shows proximal right coronary artery 
spasm (arrow); and, in accompanying motion image, immediate 
spontaneous resolution (blue arrow). 
 

Supplemental motion image is available for Figure 5.
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Conclusion
Our case illustrates how the accurate and timely diag-
nosis of VSA guides rapidly effective therapy and helps 
to avoid invasive procedures such as percutaneous coro-
nary artery stenting or surgical revascularization.
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