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a b s t r a c t 

Vasospastic angina is the spasm of coronary arteries causing transient myocardial ischemia. 

VSA is commonly managed with antispasmodic medications including calcium-channel 

blockers and nitrates. When vasospasm is refractory to conventional medications, uncon- 

ventional treatment modalities may be used for symptomatic relief. Coronary artery spasm 

was observed in 2 sisters. Neither of them had significant atheromatous stenosis in the 

coronary arteries. The 22-year younger sister presented with rest angina in the early morn- 

ing. The 32-year-old elder sister complained of rest and effort angina. Their coronary an- 

giogram showed spontaneous spasm in the proximal segment of the left anterior descend- 

ing coronary artery. The youngest one had resistant and recurrent coronary vasospasm in- 

volving different segments of the coronary tree causing myocardial infarction with total 

occlusion of the proximal segment in the left anterior descending coronary artery. Our pa- 

tients presented with a lesser-known phenomenon called refractory VSA, where intermit- 

tent vasospasm continues despite being on a combination of 2 medications. The familial 

appearance of coronary artery spasm had been previously reported. Although it is not well 

understood, the underlying mechanism appears to involve a combination of endothelial 
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damage and vasoactive mediators. Genetic factors such as human leucocyte antigen con- 

tribute to susceptibility to coronary spasm in some patients with VSA. Treatment for VSA is 

well documented; however, little data is available for refractory VSA. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Coronary artery spasm has been identified as a pathogenic
factor in the entire spectrum of ischemic heart disease, includ-
ing vasospastic angina, acute coronary syndrome, and sud-
den cardiac arrest [1] . The underlying mechanisms that con-
tribute to its development are still not fully understood and
are likely multifactorial, involving disturbance of the auto-
nomic nervous system, endothelial dysfunction, and hyper-
contractility of smooth muscle cells [2] . Both genetic and en-
vironmental factors are known to play a role in the develop-
ment of various diseases, including coronary artery disease,
and previous research has highlighted the significance of ge-
netic mutations and polymorphisms in the development of
coronary artery spasm. Although coronary artery vasospasm
in the general population has been described in several publi-
cations, there has been limited research conducted on familial
spastic angina. Here, we report a case of 2 young sisters who
had severe, resistant, and recurrent coronary vasospasm in-
volving different segments of the coronary tree, which made
their management delicate and challenging. 

Our paper was written according to the CARE guidelines [3] .

Case presentation 

Case presentation 1: A 22-year-old woman presented to our
institution in January 2016 due to severe rest angina occur-
ring mainly in the morning, lasting for a few minutes to sev-
eral hours 2 weeks previously. The pain was not pleuritic in
character. She had no cardiovascular risk factors particularly
smoking nor diabetes mellitus, or a family history of prema-
ture coronary artery disease. She was also afflicted by episodes
of vascular headaches of pulsatile character and hemi cranial
location; in most cases, these were not related to the time of
presentation with the chest pain attacks. She never presented
arterial hypertension during the migraine complaints or chest
pain. Clinical examination was unremarkable. Initial electro-
cardiography (ECG) showed a sinus rhythm with QS complex,
slight ST elevation in anteroseptal leads with poor R-wave pro-
gression in the other chest leads ( Fig. 1 ). Cardiac troponin I
(cTnI) level was not elevated. The glucose and lipid test was
normal. Transthoracic echocardiogram (TTE) showed akine-
sis interesting the apex and the anterior wall, the ejection
fraction was 45% using the biplane Simpson method. There
was no evidence of thrombus or pericardial effusion. Coro-
nary angiography revealed diffuse spasm both in the left main
artery, the proximal segment of the left anterior descending
coronary artery, and the mild circumflex coronary artery. The
spasm was spontaneous; therefore, no provocative test was
performed. After intracoronary administration of isosorbide
dinitrate (ISDN), the spasm disappeared mostly. No athero-
matous coronary occlusive lesions were seen ( Fig. 2 ). There-
fore, the diagnosis of vasospastic angina was confirmed, and
was treated with a calcium channel blocker and Nitroglyc-
erin spray. She was discharged from hospital with a very poor
follow-up. In November 2022, she came to the emergency de-
partment of our hospital with a similar chest pain episode; she
had not been taking medications for about one week. The ECG
and echocardiography remained identical. A repeat coronary
angiography revealed total occlusion of the proximal segment
in the left anterior descending coronary artery, not resolved af-
ter intracoronary nitrates injection. The right coronary artery
had severe ostial spasm which promptly resolved after nitro-
glycerin injection ( Fig. 3 ). Cardiac magnetic resonance imaging
(MRI) found late enhancement in the anterior wall, the sep-
tum, and the apex, consistent with infarcted and no viable
myocardium. The LV ejection fraction was decreased at 38%
and no intracavitary thrombi were noted. Therefore, Isosor-
bide dinitrate and nicorandil were added. Considering the pa-
tient’s young age and severity of the disease, thrombophilia
and autoimmune panel tests were performed and were neg-
ative. Despite being on optimal medical therapy, the patient
continued to experience angina symptoms during evolution,
therefore, the possibility of performing preventive angioplasty
of the proximal LAD was discussed. 

Case presentation 2: The patient mentioned during this
hospitalization that her sister who is 37 years old also had ex-
ertional angina for 6 months. She had no risk factor either. Her
ECG ( Fig. 4 ) and TTE at rest were normal. A coronary angiog-
raphy was performed and found a subocclusion of the mid-
left anterior descending artery (LAD) with an ipsilateral and
contralateral circulation that was not resolved after intracoro-
nary administration of isosorbide dinitrate ( Fig. 5 ). The patient
was discharged with a treatment consisting of calcium chan-
nel blocker, Isosorbide dinitrate, and Nicorandil. 

Discussion 

VSA is an important functional cardiac disorder, which was
first described as a “variant angina” by Prinzmetal et al. [1] . It
is characterized by transitory myocardial ischemia induced by
spasm of the epicardial coronary arteries, and angina attacks
typically happen while at rest. It can be associated with life-
threatening events including myocardial infarction, as we pre-
sented in our case. VSA is more common in Asia, and new re-
ports suggest that Asian and Caucasian populations may po-
tentially have similar prevalence rates [1] . It can affect vessels
with underlying coronary disease and also those with normal
coronary arteries, as in our patient’s case. Yasue et al. reported
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Fig. 1 – ECG findings of case 1: sinus rhythm with QS complex, slight ST elevation in anteroseptal leads with poor R-wave 
progression in the other chest leads. 

Fig. 2 – First coronary angiography findings of case 1: diffuse spasm both in the left main artery, the proximal segment of 
the left anterior descending coronary artery, and the mild circumflex coronary artery. After the intracoronary administration 

of isosorbide dinitrate (ISDN), the spasm disappeared mostly. 
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Fig. 3 – Coronary angiography findings of case 1: total occlusion of the proximal segment in the left anterior descending 
coronary artery with ipsilateral circulation (yellow star), not resolved after intracoronary nitrates injection. Spasm of the 
mild circumflex coronary artery and the ostial segment of the right coronary artery resolved after nitrates injection. 
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Fig. 4 – ECG findings of case 2 that was unremarkable. 

Fig. 5 – Coronary angiography findings of case 2: subocclusion of the mid left anterior descending artery (LAD) with an 

ipsilateral and contralateral circulation that was not resolved after intracoronary administration of isosorbide dinitrate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

that coronary spasm is thought to be related to endothelial cell
dysfunction, leading to hypercontractility of smooth muscle
cells [4] . The rho-kinase system is also involved in the con-
tractility of these cells, which may be extremely important in
the etiology of coronary artery spasm. The female population
exhibit certain characteristics in this pathology, such as a rela-
tively more severe clinical presentation, multiple spasms, and
more frequent microvascular spastic phenomena. The cases
that we reported had severe and multiple spasms and had no
risk factors. Recently, cases of VSA in families have been re-
ported, and it is thought that a gene deficiency, such as an
abnormality of the endothelial nitric oxide synthase (eNOS)
gene or the HLA antigen, is responsible for the pathogene-
sis [5] . Indeed, Numano et al. [6] investigated the relation-
ship between vasospastic angina and human leukocyte anti-
gen (HLA) and suggested that genetic factors in disequilibrium
with HLA-B40 or Bw 52 antigen may be linked to the patho-
physiology of CAS. In both our cases, HLA type DQw3 was not
performed. In Japanese, certain authors have described cases
of vasospastic angina in families, including those involving
brothers and sisters [ 7 ,8 ]. These findings reinforce the the-
ory that vasospastic angina has a genetic factor. Hereditary
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predisposition to coronary vasospasm appears rare because
cases similar to ours remain very few. Calcium-channel block-
ers (CCB) and nitrates are 2 antispasmodic drugs that are fre-
quently used to treat VSA. Unconventional therapies may be
employed for symptomatic relief when vasospasm is refrac-
tory. These treatment methods include the use of alpha-2-
agonists, rho-kinase-inhibitors, statins, and magnesium [9 ,10] .
In addition to pharmacotherapy, angioplasty may be indicated
but it is only performed for recurrent focal spasms [11] , which
is not the case for our patient. Aggressive risk factor modifi-
cation, such as smoking and alcohol cessation should be rec-
ommended. We advised our patients to avoid any emotional
or physical triggers of their symptoms. Further research and
the sharing of the experiences of managing such perplexing
refractory VSA cases should be encouraged to better under-
stand and expand management. 

Conclusion 

Vasospastic angina is a dangerous but uncommon heart dis-
order. Although significant progress has been achieved in the
diagnosis and treatment of VSA, the condition is still difficult
to diagnose and treat because of the disease’s wide range of
clinical manifestations. Familial cases of vasospastic angina
may be somewhat influenced by genetic factors. The search
for genetic elements involved in the process of vasospasm has
to be given much greater attention. 

Patient consent 

Written informed consent was obtained from the 2 patients
for publication of this study and accompanying images. A copy
of the written consent is available for review by the Editor-in-
Chief of this journal on request. 
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