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Short communication

Coronary spasm that caused non-ST elevation myocardial 
infarction appeared in cath lab due to vasovagal reaction
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A b s t r a c t

Coronary artery spasm is sometimes an unrecognized cause of myocardial ischemia. Myocardial ischemia is not always  
a product of fixed stenosis; it can also be induced by dynamic, transient stenosis. The angiogram represents the current state of 
vasculature at the time of examination and absence of stenosis does not mean disease absence. We present a case of right coro-
nary artery spasm that caused non-ST elevation myocardial infarction and arrhythmias and was induced again in the cath lab due 
to vasovagal reaction.
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Case report
A female patient, aged 71 years, was admitted to the 

emergency room due to palpitations, increasing short-
ness of breath, and nausea. She had already experienced 
similar, less intense symptoms before. Previous medical 
history: hypertension, dyslipidemia, smoker, irregularly 
takes medications. Electrocardiogram (ECG) on admis-
sion revealed rapid atrial fibrillation, heart rate (HR) about  

130 bpm, and left bundle branch block (LBBB). She brought 
some old ECG strips, sinus rhythm, without LBBB. Labora-
tory findings indicated increased values of TnI 0.368 ng/
ml, glycemia 8.5 mmol/l, cholesterol 5.87 mmol/l, LDL  
3.85 mmol/l, D-dimer 798.31 ng/ml. Chest X ray showed 
signs of incipient consolidation on the left side. Comput-
ed tomography pulmonary angiography was performed 
and did not show signs of embolism. During observation 
in the coronary unit the patient was in sinus rhythm, but 
episodes of transient LBBB and rapid atrial fibrillation 
with premature supraventricular contractions were re-
corded. Before coronarography the patient was nervous, 
blood pressure (BP) was 170/90 mm Hg, ECG showed sinus 
rhythm 90 bpm. After the sheath was introduced into the 
right femoral artery, a severe vasovagal reaction occurred. 
Blood pressure dropped to 70/40 mm Hg, bradycardia 
with heart rate 38 bpm, nausea. Saline infusion and an in-
travenous bolus of atropine 1 mg were administered. After 
a while, premature ventricular contractions and transient 
LBBB appeared; the patient reported retrosternal pain. 
When systolic pressure rose above 100 mm Hg, angiogra-
phy was performed. The left coronary system was without 
angiographically severe stenosis. Angiography of the right 
coronary artery (RCA) revealed a subocclusive lesion in the 
medial part, and slow flow in the distal part of the artery – 

Figure 1. Coronary spasm produces subocclusive 
lesion in mid RCA
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TIMI II (Figure 1). Since BP was 115/80 mm Hg, the operator 
wanted to administer 50 µg of intracoronary nitroglycerin 
(NTG), to observe the true vessel diameter for stent sizing. 
After NTG was administered, the subocclusive lesion dis-
appeared, only 30–40% of residual stenosis was present, 
TIMI III flow in RCA (Figure 2). Coronary stenting was de-
ferred and we opted for medical treatment.

Discussion
The possible role of parasympathetic nervous system 

(PSNS) in the pathogenesis of coronary artery spasm 
(CAS) was investigated because it is known that CAS 
occurred most often when patients were at rest, and 
was usually not induced by exercise in the daytime [1]. 
Yasue et al. [2] demonstrated that CAS can be induced 
by subcutaneous injection of methacholine, an ana-
logue of acetylcholine (Ach), and that the attack can 
be suppressed by atropine in some patients with vari-
ant angina. Ludmer et al. [3] concluded that paradoxical 
vasoconstriction induced by Ach occurs early as well 
as late in the course of coronary atherosclerosis. They 
suggested that the vascular response to Ach may rep-
resent a defect in endothelial vasodilator function, and 
may be important in the pathogenesis of coronary va-
sospasm. Ach exerting its effect via muscarinic recep-
tors can induce vasoconstriction by acting on medial 
smooth muscle cells, and vasodilation mediated by en-
dothelial release of endothelium-derived relaxing factor. 
In human coronary arteries, several studies have found 
either contractile or relaxant responses to Ach, with con-
tractile responses seen more often in coronary arteries 
with endothelial dysfunction secondary to atherosclero-
sis or old age, where parasympathetic stimulation could 
be of pathophysiological importance [4]. Egashira et al. 
[5] demonstrated that nitric oxide (NO) was not decreased 
at the spastic sites of the coronary arteries; they pointed 
to additional mechanisms, such as enhanced phospho-
lipase C enzyme activity inducing focal smooth muscle 
cell hypersensitivity in variant angina patients. Motoya-
ma et al. [6] discovered that plasma levels of vitamin E 
and another antioxidant were low in patients with CAS. 
Subsequently, Ito et al. [7] showed that polymorphisms 
of Glu298Asp in exon 7 and T-786C in the 5’-flanking re-
gion of the endothelial nitric oxide synthase (eNOS) gene 
and paraoxonase gene Gln192Arg (Q192R) polymorphism 
were significantly associated with CVS. Paraoxonase I 
gene has an antioxidant effect and CVS occurs more 
often in cigarette smokers [8]. Masumoto et al. [9] in-
vestigated the mechanism of vascular smooth muscle 
contraction, and discovered that GTPase RhoA and its 
downstream effector, ROCK/Rho-kinase, inhibit myosin 
light chain phosphatase and intensify myosin light chain 
phosphorylation and Ca2+ sensitization in response to va-
soconstrictor stimuli. The ROCK inhibitor fasudil dimin-
ished coronary artery spasm in humans. Sauzeau et al. 

[10] found an association between decreased endothelial 
nitric oxide activity and increase of RhoA/ROCK activity 
in coronary arteries.

Conclusions
Awareness and knowledge of CAS and its pathophys-

iology has great importance for cardiologists who deal 
with acute coronary syndrome (ACS) patients. Most at-
tacks are associated with ST-segment depression rath-
er than ST-segment elevation. Angiographically normal 
coronary arteries occur in 25% of patients with ACS [11]. 
The pharmacologic provocation testing of CAS is recom-
mended in patients with recurrent episodes of apparent 
ischemic chest pain at rest who have normal or mildly 
abnormal coronary angiograms, with no clinical observa-
tions substantiating the diagnosis of variant angina, i.e. 
ST-segment elevation during pain [12]. Calcium-channel 
blockers seem to be the established therapy for CAS, and 
the decrease in frequency of variant angina is attribut-
ed to the widespread use of these drugs. Long-acting 
nitrates were also found to be efficient, and their vaso-
dilatory effect may be additive to calcium antagonists. 
Response to β-blockade varies: in some, particularly in 
those with associated fixed lesions, a reduction in the 
frequency of exertion-induced angina is observed, but in 
others these drugs may be detrimental [13]. Magnesium 
deficiency is a possible factor contributing to CAS, and 
Teragawa et al. [14] suggested that its long-term sup-
plementation might also have a preventive effect. Sup-
pression of acetylcholine-induced CAS through the addi-
tion of a statin to conventional calcium-channel blocker 
therapy was reported by Yasue et al. [15]; the purported 
mechanism is inhibition of the RhoA-associated kinase 
pathway.
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