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ABSTRACT 

Vasospastic angina (VSA), initially described by Prinzmetal as a form of angina occurring at rest, 
in the second part of the night and associated with transient changes in repolarization such as ST 
segment elevation on the electrocardiogram. The phenomenon of coronary spasm can occur in 
patients with or without coronary atherosclerosis. It can be focal or diffuse in one or more 
epicardial arteries. Its incidence is unknown and highly dependent on the population studied, 
with higher rates in Asian populations. Several pathophysiological mechanisms have been put 
forward to explain its occurrence, in particular endothelial dysfunction and hyperreactivity of 
smooth muscle cells related to damage to Rhokinase. Increased sympathetic nerve activity at 
night has shown to be involved in the mechanism underlying multivessel coronary spasm and 
predisposing genetic factors. Diagnosis can be easily establish using Coronary Artery Vasospastic 
Disorders Summit diagnostic criteria for vasospastic angina; adapted from Beltrame et al. VSA is 
one of the main aetiologies of MINOCA as stipulated in the last guidelines of ESC on ACS. 
Management of vasospastic angina is well codified based on lifestyle changes, established 
pharmacological therapies, control of risk factors, avoidance of triggering factors and possibly 
the use of percutaneous coronary intervention in cases of associated obstructive coronary artery 
disease, or an automatic implantable defibrillator.  

Abbreviations 

AVB- Atrio-ventricular block 

CCB-Calcium Channel blockers 

ACS-Acute coronary syndrome 

ICD- Implantable Cardiac Device 
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INTRODUCTION  

Vasospastic angina is a variant of angina, initially described by Prinzmetal, in which angina occurs 
at rest and is associated with transient changes in the electrocardiogram. Vasospastic angina is a 
clinical and pathophysiological entity that has been known for a long time but remains 
underdiagnosed because it is not mentioned enough and is not often looked for even though it is 
potentially serious with various complications, such as sudden death of cardiac origin. Acute 
coronary syndrome and ventricular rhythm disorders, which constitute the various clinical 
scenarios (1). 



 

 

Yet the diagnosis can be made using the pharmacological provocation test during coronary 
angiography and its treatment can be simple with lifestyle change and the use of coronary 
vasodilators (2). This article treats in detail the understanding of the physiopathology 
perspective of VSA, diagnosis modalities and treatment. 

 LITERATURE REVIEW 

A. GENERAL 

Vasospastic angina (VSA) was initially described by Prinzmetal as a form of angina occurring at 
rest, in the second part of the night and associated with transient changes in repolarization such 
as ST segment elevation on the electrocardiogram with sometimes the concomitant occurrence 
of ventricular rhythm disturbances or atrioventricular conduction disturbances (1). 
Subsequently, and especially thanks to the work of the Japanese, it was noted that the spasm is 
not always associated with ST segment elevation. Therefore, the term “vasospastic angina” was 
used (2). 

The phenomenon of coronary spasm can occur in patients with or without coronary 
atherosclerosis. It can be focal or diffuse in one or more epicardial arteries (3). Although 
coronary spasm can be complicated by sudden death, acute coronary syndrome, ventricular 
arrhythmia or syncope (4), its exact frequency remains poorly known due to the great variability 
in the use of provocation tests in the diagnostic arsenal. 

Recently, the European Society of Cardiology recommended the use of coronary spasm 
provocation tests in patients with acute coronary syndrome with ST segment elevation (STEMI) 
in cases of angiographically healthy coronary arteries or with the presence of non-significant 
atheroma not explaining ECG abnormalities [5]. 

 

B. Prevalence 

The incidence of VSA is unknown and is highly dependent on the population studied, with higher 
rates in Asian populations (6); probably due to genetic and environmental determinism. The 
prevalence rate may also vary depending on the practitioner's willingness to screen for VSA by 
provocation testing, which may differ between catheterization laboratories. However, coronary 
spasms are more common than we think and remain underdiagnosed. Indeed, according to a 
large American registry of more than 600,000 patients, 62% of patients who had coronary 
angiography for chest pain did not have coronary occlusion (7). Contrary to this study and what 
was published by Prinzmetal, there is a recent Japanese study which shows that in patients who 
presented with stable typical angina and in whom coronary angiography did not show 
(significant) lesions, the systematic performance of a provocation test showed coronary spasm in 
45% of cases (8). 

Among the aetiology of myocardial infarction with no obstructive arteries (MINOCA), the 
systematic performance of a provocation test found 50% of coronary spasm (9,10).  

C. Pathophysiology 



 

 

Coronary spasm is defined as an abnormal coronary vasoconstrictor response to an external 
stimulus. Several pathophysiological mechanisms have been put forward to explain its 
occurrence, in particular endothelial dysfunction (which can be increased by the genetic 
mutation of Nitride oxide (NO synthetase) and hyperreactivity of smooth muscle cells related to 
damage to Rhokinase (a species of hypersensitivity of smooth muscles cells). Inflammation, 
oxidative stress, an altered response of the autonomic nervous system potentially explained by 
genetic abnormalities have also been implicated (11) (Fig.1). The Rho-kinase system is involved 
in the contractility of these cells and therefore plays a central role in spastic angina by inhibiting 
smooth muscle cell phosphatase and increasing the production of free radicals contributing to 
the dysfunction of the coronary endothelium. This explains the clinical effectiveness of inhibitors 
calcium and Rho-kinase inhibitors. 

 

Figure 1. Pathophysiology of coronary artery spasm, risk factors and triggering factors. VSMC: 
vascular smooth muscle cell (11). 

 

I. Hyperactivity of smooth muscle cells 

Hyperresponsiveness of vascular smooth muscle cells (VSMCs) is thought to be one of the main 
substrates of spasms. VSMC contraction and relaxation are regulated by myosin light chain 



 

 

(MLC) kinase and MLC phosphatase via MLC phosphorylation and dephosphorylation, and are 
dependent on cytosolic calcium concentration and Rho-kinase activity. The small guanosine tri 
phosphatase RhoA and its downstream effector (Rho-kinase) is involved in the regulation of 
VSMC contractility and may play a crucial role in the pathogenesis of coronary artery spasm. 
Rho-kinase inhibits MLC phosphatase, leading to increased MLC phosphorylation and calcium 
sensitization in response to vasoconstrictor stimuli and induces hypercontraction (12). Rho-
kinase is an important molecular switch that controls smooth muscle cell (SMC) contraction and 
relaxation independent of intracytosolic calcium concentration; it is upregulated at the spastic 
site and plays a key role in inducing VSMC hypercontraction. by inhibiting MLC phosphatase (13). 
Increasing evidence indicates that Rho-kinase plays an important role in the pathogenesis of a 
wide range of cardiovascular diseases. Indeed, the RhoA/Rho-kinase pathway not only mediates 
VSMC hypercontraction through inhibition of MLC phosphatase, but also promotes 
cardiovascular disease by enhancing the production of reactive oxygen species (12). Coronary 
artery spasm can therefore be considered as a hypercontraction of coronary smooth muscle 
triggered by an increase in intracellular calcium (fig 2 A). 

 

 

Figure 2 A. Regulation of vascular smooth muscle contraction and relaxation. 5-HT, 5-
hydroxytryptamine; ADP, adenosine diphosphate; Ang, angiotensin; ATP, adenosine 
triphosphate; ET-1, endothelin 1; IP3, inositol triphosphate; MLCK, myosin light chain kinase; 

MLCPh, myosin light chain phosphatase; Ⓟ, phosphorus; PLC, phospholipase C (14bis). 

 

II. Endothelial dysfunction  



 

 

The healthy endothelium plays a major role in the regulation of coronary vascular tone, mainly 
through its capacity to synthesize and release several vasodilator substances, notably NO, 
vasodilator prostaglandins and hyperpolarizing factors, by activation of the PLC and/or PLA2 
(when binding an agonist such as serotonin or histamine), and this balances the response to 
vasoconstrictor stimuli, leading to vasodilation 

Endothelial dysfunction will lead to a reduction in the synthesis and bioavailability of NO in the 
epicardial arteries and can lead to coronary spasm (Fig. 2 B), especially when it is associated with 
hyperactivity of the SMCs because its isolated role in the development of spasm was challenged 
by a study in a porcine spasm model, indicating that endothelial vasodilator function was 
preserved at the site of spasm (14).  

  

 

Figure 2 B: Endothelial dysfunction (14bis) 

1. Low-grade inflammation 

Chronic low-grade inflammation may play a role in coronary artery spasms; indeed, biomarkers 
of low-grade inflammation (C-reactive protein, monocyte chemoattractant protein-1, soluble 
intercellular adhesion molecule-1 and interleukin-6) are elevated in patients with VSA (15).  

2.  Oxidative stress 

Oxygen free radicals damage vascular endothelial cells and degrade NO, leading to 
vasoconstriction. Biomarkers of oxidative stress are increased (16) and antioxidants (such as 
vitamin E) are decreased in patients with VSA (17). 

 



 

 

III. Autonomic nervous system 

Increased sympathetic nerve activity at night may be involved in the mechanism underlying 
multivessel coronary spasm. Yasue et al (18) also reported that increased activity of the 
parasympathetic nervous system, which occurs at rest, may be involved in the initiation of 
seizures, by stimulating the sympathetic nerve and activating alpha receptors in large coronary 
arteries, which could, in turn, cause coronary spasms. Other studies have reported that 
sympatho-vagal imbalance may play a role in nocturnal VSA (19). 

VI. Pathogenesis of genetic factors 

Since coronary heart disease often runs in families and some cases occur even in patients 
without lifestyle problems, the involvement of "genetic factors" has been suggested. In recent 
years, many genes involved in the pathogenesis of coronary artery spasms have been cloned, 
and the 2013 guidelines for the diagnosis and treatment of patients with VSA (20) describe the 
relationship between coronary artery spasms and genetic polymorphisms. More recently, -
“786T/C eNOS” gene mutation, female gender, and diabetes mellitus was shown to correlate 
with Ach (Acetylcholine)-induced myocardial ischemia in patients with coronary artery spasm 
(21).  

D. CLINICAL MANIFESTATIONS 

Vasospastic angina can present itself in its classic form described by Prinzmetal in the form of 
anginal pain, occurring in the second part of the night or early in the morning, outside of any 
effort and associated with changes in the ECG, but it is a form that we only encounter 
exceptionally these days. In practice, two circumstances dominate the clinical field: patients with 
angina symptoms at rest and normal or subnormal coronary angiography (MINOCA); patients 
with an abnormal provocation test. 

Vasospastic angina can also present in the form of a myocardial infarction (MI) as described in a 
prospective meta-analysis involving 488 patients and ¼ of the cases were associated with an MI 
(22); Ventricular rhythm disturbances as well as death sudden are the other clinical 
presentations of VSA (23,24). 

In a multicentre Japanese coronary heart disease registry study examining 1429 patients, 2% of 
patients had out-of-hospital cardiac arrest and 1% had AVB, ventricular arrhythmias were 
common and related to severity and duration of cardiac arrest.  

 More recent study, performing a provocation test in patients who had an unexplained cardiac 
arrest (i.e. without ischemic heart disease or coronary stenosis) found up to 75% of coronary 
spasms and 10% ventricular rhythm disturbances (25). 

I. Risk factors 

Smoking has been reported as the major risk factor predisposing to coronary spasm, including 
electronic form (26). Previous reports have shown a well-known association with migraine, and 
an association with Raynaud's phenomenon has been suggested, in the context of a generalized 



 

 

vasomotor disorder (27). However, although VSA appears to have a strong association with 
migraine, its association with Raynaud's phenomenon is less clear (28). 

II. Triggering factors 

In addition to risk factors, certain elements can contribute to the triggering of coronary spasms, 
such as hyperventilation, Valsalva maneuver, mental stress (29), magnesium deficiency (30), 
alcohol consumption (31), cocaine (32), pharmacological molecules such as sympathomimetic 
agents (adrenaline, norepinephrine), beta-blockers, parasympathomimetic agents and ergot 
alkaloids (ergonovine, ergotamine, etc.). 

 

E. DIAGNOSIS OF VASOSPASTIC SPASM 

Due to various clinical presentation and the fact that the coronary spasm is transient 

The diagnosis of VSA is difficult, with a diagnostic delay of more than 3 months, in 40% of cases, 
which is a bit dramatic because VSA is not a pathology without risk, since there is 56% of major 
cardiac events which can occur in 3 months, hence the importance of considering this diagnosis 
in the face of certain presentations and clinical characteristics mentioned above (33). 

The ESC and Japanese guidelines recommend, for the diagnostic evaluation of vasospastic 
angina, in addition to the clinical characteristics, a standard 12-lead ECG during the attack, if one 
is lucky enough to have one, or a holter monitoring, showing signs of myocardial ischemia; 
coronary angiography in patients who have resting angina with electrical changes and who 
respond to natispray tests or calcium antagonists and a provocation test in patients without 
angiographic lesions where those with non-significant angiographic lesions(25). 

The diagnosis of VSA therefore involves three considerations: (1) the classic clinical 
manifestations of VSA; (2) documentation of per-critical myocardial ischemia; and (3) 
demonstration of significant coronary artery spasm (34) [Table 1]. The extent of evidence 
classifies VSAs as “definite” or “suspected.” 

 

Table 1. Coronary Artery Vasospastic Disorders Summit diagnostic criteria for vasospastic angina; 
adapted from Beltrame et al (34). 



 

 

 

“Definitive vasospastic angina” is diagnosed if nitrate-responsive angina is evident during 
spontaneous episodes and transient ischemic ECG changes during spontaneous episodes or 
criteria for coronary artery spasm are met. “Suspected vasospastic angina” is diagnosed if 
nitrate-responsive angina is evident during spontaneous episodes, but transient ischemic 
electrocardiogram changes are equivocal or unavailable and criteria for coronary artery spasm 
are equivocal. 

1. Clinical:  

The clinical criteria include anginal episodes at rest, particularly at night and in the early 
morning, responding to trinitrin and contrasting with an absence of symptoms during exercise. 
Painful episodes may be aggravated by hyperventilation and are improved by calcium antagonist 
drugs. The per-critical ECG, rarely available, finds an elevation of the ST segment, a depression of 
the ST segment or a negative of the T waves.  

2.    Electrocardiographic changes 

The electrocardiogram may appear normal at the start of VSA or when the spasm is mild. Total 
or subtotal spasm of a major coronary artery may result in a change in electrocardiogram leads, 
corresponding to the vasospastic coronary artery distribution. The most common 
electrocardiogram change during focal proximal coronary spasm is the appearance of a sharp, 
symmetrical T wave in approximately 50% of cases. Nevertheless, various changes may occur, 
including elevation and/or depression of the ST segment (Fig. 3), negative of the T wave, an 
increase in the height and width of the R wave, a concomitant decrease of the magnitude or 



 

 

disappearance of the S wave and the appearance of a negative U wave. Different forms of 
arrhythmia can also appear during a VSA, in particular, ventricular extrasystole, ventricular 
tachycardia and/or fibrillation (especially in the case of anterior ischemia), atrioventricular block 
(especially in the case of lower ischemia), asystole and supraventricular tachycardias. 

              

Figure 3: Different ECG modifications type in vasospastic angina patients (20bis) 

3.    Provocation tests and their indications. 

  Provocation tests represent an essential diagnostic method. In case of strong clinical suspicion, 
a coronary angiography with provocation test (acetylcholine or Methergin) may be offered 
(Table 2). Different indication recommendations by specialist groups (20), (35) are summarized 
in Table 1. 

Provocation tests should not be performed outside the context of conventional coronary 
angiography due to the possibility of refractory spasm not resolving under intravenous or 
sublingual vasodilator. The provocation test can only be carried out outside the acute phase of 
an acute coronary syndrome with elevation of the ST segment and in the absence of significant 
stenosis on coronary angiography. In case of uncontrolled high blood pressure, it is also 
preferable to delay taking the test. The positivity (abnormality) of the test is based on the 
association of 3 criteria: 

–a reduction in focal or diffuse coronary caliber of 90% or more; 

–changes in the ECG; 

–compatible anginal pain. 

The test is considered contentious in the absence of one or two of the 3 components (20). A test 
inducing anginal pain and ECG changes without angiographic abnormality is often associated 
with microvascular angina. The provocation test must be concluded by administering a nitrate 
derivative intravenously or sublingually in a systematic manner, including if it is normal. Potential 
challenge methods are summarized in Table 3. 

Table 2.  Provocative coronary spasm testing indication by group recommendations (11) 



 

 

 

Table 3. Provocation tests dosing protocols reported in the literature (11). 



 

 

 

 



 

 

4.    Intracoronary imaging 

In some cases, the diagnosis of coronary vasospasm can be difficult, especially when it is 
spontaneous (after a myocardial infarction for example) and not induced by provocation tests. 
Intracoronary imaging, such as optical coherence tomography can address conformational 
changes of the intima and media during vasospasm and can help provide information on the 
association of vasospasm with underlying sub-atherosclerotic plaque (is it a plaque which 
destabilizes with a classic ACS and which responds to the provocation test or is it a persistent 
significant spasm which is responsible for internal thrombosis of the artery), a rupture of the cuff 
fibrosis, erosion, thrombosis, necrosis or luminal irregularities(36). 

   

Figure 4: Right coronary artery occlusive vasospasm refractory to medical treatment treated by drug- 
eluting stent implantation. A. Basal right coronary artery. B. Right coronary artery vasospasm after me-
thylergonovine administration (*). C. Refractory vasospasm under two calcium channel blockers (vera-
pamil and amlodipine) and nitrates. D. Stent implantation to treat refractory vasospasm (arrows indicate 
the drug-eluting stent margins) [11]. 

 



 

 

             F-  MANAGEMENT OF VASOSPATIC ANGINA 

Conventional management of vasospastic angina is based on lifestyle modifications, established 
pharmacological therapies, control of risk factors, avoidance of triggering factors and possibly 
the use of percutaneous coronary intervention in cases of associated obstructive coronary artery 
disease, or an automatic implantable defibrillator. 

I. Lifestyle modification 

As vasospasm is linked to endothelial dysfunction, control of factors likely to influence oxidative 
stress and endothelial function is very important; thus, all cardiovascular risk factors must be 
controlled because atherosclerosis itself can promote the occurrence of coronary spasm. Total 
and definitive smoking cessation must be implemented, both active and passive. It is also 
important to reduce the factors that sometimes trigger spasm attacks: avoid extreme cold, 
intense stress, taking cocaine, excessive consumption of alcohol, nasal vasoconstrictors, beta-
blockers and ergot derivatives. 

II. Pharmacotherapy 

1. Calcium channel blockers 

Medical treatment is dominated by the use of calcium channel blockers (dihydropyridines and 
non-dihydropyridines), drugs that reduce the contractility of smooth muscle cells and have 
shown effectiveness in reducing the frequency of spastic angina attacks (37,38). Non-
dihydropyridine calcium antagonists (verapamil) are more often prescribed as first-line 
treatment because they are better tolerated (less hypotension). In certain particularly severe or 
recurrent cases under anti-calcium monotherapy, the combination of two anti-calcium agents 
may be necessary (verapamil and diltiazem). 

2. Nitrogen derivatives 

Nitrates may help reduce symptoms of VSA by dilating the coronary vasculature and also by 
reducing ventricular filling pressures, which decreases myocardial oxygen demand and thereby 
decreases myocardial ischemia. Their effectiveness is rapid and even constitutes a diagnostic 
test. They can be prescribed as a disease-modifying treatment where they reduce the number of 
attacks, particularly in the long-acting form (39). Several prospective randomized trials 
comparing the effect of long-acting nitrates alone or in combination with CCBs have 
demonstrated that nitrates are an effective treatment for reducing the frequency of angina in 
patients with VSA (40). Currently, European recommendations favours nitrate derivatives in 
combination with calcium antagonists in the event of recurrence of spastic angina crisis under 
calcium inhibitors monotherapy (5). 

3. Statins 

Statins have been tested and validated in several studies in the prevention of coronary artery 
vasospasm. A prospective randomized study found that adding fluvastatin to conventional 
medical treatment with CCBs for 6 months significantly reduced acetylcholine-induced spasms in 
patients with VSA without obstructive coronary artery disease (41). A retrospective study found 



 

 

a correlation between statin administration and reduction in long-term cardiovascular events in 
patients with VSA without obstructive CAD (42). Thus, statin treatment should be considered as 
an effective and safe treatment in addition to conventional treatment in patients with VSA, 
particularly in cases of plaque spasm on coronary angiography. 

4. Alpha 1-adrenergic receptor antagonists 

There is little evidence of their effectiveness in treating patients with spastic angina. These 
medications (prazosin) can be reserved, in combination with calcium antagonists, for certain 
patients with refractory spasm if they are tolerated; although current guidelines do not provide a 
specific class recommendation for their use (43). 

5. Rho-kinase inhibitors 

Inhibition of Rho-kinase activity is associated with a reduction in smooth muscle cell 
contractility. In a study in patients with induced spasm, intracoronary treatment with “Fasudil” 
reduced acetylcholine-induced spasm and prevented recurrence of chest pain (44). Since the 
mechanism of vasodilation by “Fasudil” is completely different from that of nitrates, additional 
administration of “Fasudil” after nitrates could promote an additive effect in coronary 
vasodilation (45). Although numerous case reports strongly suggest the utility of intracoronary 
administration of fasudil in patients with multi-resistant or refractory coronary spasms (46-48), 
no randomized controlled trial or observational study has objectively demonstrated that the 
Fasudil is superior to conventionally used vasodilators, such as nitrates and nicorandil in the 
relief of coronary artery spasms. This promising therapeutic class is not recommended in 
European guidelines. 

6. Nicorandil 

Nicorandil produces an effect similar to that of a nitrate by opening potassium channels sensitive 
to adenosine triphosphate and has been successfully tested in spastic angina (49). However, 
current guidelines do not recommend the use of nicorandil as first-line treatment (20, 21bis). It 
is reserved for refractory spastic angina. 

7. Kampo Medicines 

Kampo (Shigyakusan) medications may be considered for VSA. The association between 
coronary heart disease and anxiety and depression is well known. As a result, more patients with 
VSA have been reported to suffer from anxiety and depression than those with organic CAD (50). 
The usefulness of Kampo medications used for anxiety and depression in VSA has been noted. 

8. Aspirin 

The use of aspirin in VSA without coexisting obstructive coronary artery disease remains 
debated. It has been reported that the administration of high doses of aspirin exacerbates the 
symptoms of VSA by blocking the production of aspirin. prostacyclin which is a powerful 
vasodilator (51). The administration of low doses of aspirin (<100 mg) remains controversial; Low 
doses of aspirin are known to block thromboxane A2, which is involved in coronary artery 



 

 

spasms, but results from clinical studies are conflicting (53, 54). Thus, aspirin is not 
recommended in patients with VSA without significant organic stenosis. 

III. Management of refractory spasms 

1. Role of percutaneous coronary intervention 

The indication for treatment by angioplasty and stent implantation may arise in the event of 
failure of medical treatment including 1 or 2 calcium antagonists, a nitrate derivative and a 
statin. It is expected to be reserved for refractory focal spasms occurring in moderate 
atherosclerotic plaques (54). 

 

2. Implantable automatic defibrillator 

  It has been reported that sudden cardiac death (SCD) from ventricular arrhythmia can occur in 
patients with VSA and is more common in cases refractory to medical treatment or with a 
history of cardiac arrest outside of the hospital (55) 

  Although there are not many reports on the prognosis and availability of ICDs in VSA (55-57), a 
recent systematic review (56) found that after a mean follow-up of 4.2 years, 6 % of patients 
with VSA died, and the mortality rate was higher in patients with sudden aborted death 
syndrome (ASCD) than in patients without a history of cardiac arrest (9% vs. 5%). Among ASCD 
patients, those who underwent ICD implantation had a lower mortality rate than those who did 
not (3% vs. 14%), and appropriate ICD treatment was observed in 17% of patients. Thus, in these 
patients and those with potentially fatal ventricular arrhythmias due to a VSA, an ICD should be 
considered due to the risk of recurrence despite optimal medical management, current 
recommendations consider the implantation of an implantable cardioverter defibrillator for the 
secondary prevention of resuscitated sudden cardiac death (55-57). 

3. Star ganglion block, thoracic sympathectomy 

Autonomic dysfunction is thought to be involved in the pathogenesis of coronary artery spasm 
(58), and that an imbalance between the sympathetic and parasympathetic nervous systems 
caused a predominance of sympathetic nervous system activity, which in turn affected coronary 
artery spasms. (59). 

Stellate ganglion block and/or thoracic sympathectomy may be considered as one of the non-
pharmacological treatments for refractory angina associated with increased sympathetic tone 
(often during the day and induced by stress or activity physical). A Prospective Randomized 
Study of the Effect of Thoracic Sympathectomy on Coronary Artery Spasm (60), Evaluating the 
Effect of Thoracoscopic Thoracic Sympathectomy on MACE for 24 Months in 79 Patients with 
Drug-Refractory VSA Randomized to Undergo Sympathectomy thoracoscopic chest or medical 
treatment. The MACE rate at 24 months was significantly lower in the thoracic sympathectomy 
group than in the medical treatment group. Thus, a stellate lymph node block and/or thoracic 
sympathectomy may be considered in cases of refractory or severe VSA. 

4. Assessment of the refractory nature of the spasm 



 

 

The place of provocation tests in treated spastic patients is poorly defined. These provocation 
tests can highlight abnormal vasoconstriction effect despite calcium antagonists’ treatment and 
lead to an increase in this, or even to a proposal for coronary angioplasty in the event of focal 
spasm (61) but can, in patients with ASCD due to coronary artery spasm, be an option when 
deciding on a mechanics (62). The disappearance of any spastic phenomenon under treatment 
during a new provocation test conversely encourages the continuation of the treatment thus 
validated. 

G. PROGNOSIS 

  Undiagnosed, and therefore untreated, coronary spasm can be complicated by rhythm 
disturbances, conduction disturbances and sudden death, whereas the overall prognosis of 
spastic angina is good with calcium antagonists’ treatment. In a Japanese study of 245 patients 
with AVS, the survival rate at 1, 3, 5 and 10 years was 98%, 97%, 97% and 93%. The myocardial 
infarction-free survival rates at 1, 3, 5 and 10 years were 86%, 85%, 83% and 81%, respectively 
(63). However, it is important to note that patients with spastic angina suffering from a heart 
attack or acute coronary syndrome have a worse prognosis than others (64). 

  

CONCLUSION 

Vasospastic angina is an entity known for a long time and well codified, still underdiagnosed and 
of multifactorial origin. Provocation tests performed during normal coronary angiography or 
without significant coronary lesions occupy a central place and are essential in diagnosis and 
therapeutic evaluation. The spontaneous prognosis is severe while calcium antagonist 
treatments are very effective and help limit the serious complications associated with 
undiagnosed vasospastic angina. 
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