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Abstract

Coronary artery vasospasm is an infrequent cause of acute coronary syn-
drome (ACS). A 50-year-old female developed persistent chest discomfort
related to anterior STEMI. After an unsuccessful thrombolysis attempt, due
to delay concern, the patient was then sent to the catheterization laboratory
for rescue PCI. The coronary angiogram revealed a TIMI 3 flow proximal
LAD significant stenosis with spastic appearance of the coronary arteries
which has improved after intracoronary nitrates administration. Optical Co-
herence Tomography (OCT) excluded coronary artery dissection and hae-
matoma also revealed thrombus on moderate atherosclerotic plaque. The pa-
tient was then pain-free; she was managed medically and discharged after few
days of monitoring. Three weeks later, she developed transient chest pain
with ST segment elevation while cycling during rehabilitation program.
Provocation test by Ergonovine was positive with complete occlusion of
proximal RCA (right coronary artery) complicated by transient complete
heart block and shock. She was stabilized with 7 mg of intracoronary nitrates
injection. She was discharged after close monitoring with calcium channel
blocker and tobacco cessation. ACS may complicate prolonged coronary ar-
tery vasospasm making the diagnosis challenging. OCT may help understand
ACS mechanism and exclude spontaneous coronary artery dissection. Provo-
cation test is crucial for confirmation.
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1. Background

Vasospastic angina (VSA) known as Prinzmetal’s angina is characterized by tran-
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sient myocardial ischemia. Precise prevalence remains to be determined; howev-
er, it seems to be more frequent in younger patients and females [1]. Clinical
features include episodes of rest angina that promptly respond to short-acting
nitrates with transient ST-segment elevation on the electrocardiogram occurring
typically at night [2]. Prolonged coronary spasm may lead to authentic acute
myocardial infarction in patients with or without atherosclerosis. Furthermore,
VSA can be associated with different cardiac conditions such as stable angina,
acute coronary syndrome, life-threatening arrhythmic events and sudden cardi-
ac death [3] [4]. We report a case of anterior myocardial infarction due to

vasospastic angina in a female patient confirmed ex post facto.

2. Case Presentation

A 50-year-old female with a single risk factor of active smoking was admitted to
our Emergency Department for persistent chest discomfort lasting for 3 hours.
She reported one month before, a similar episode at rest lasting for 30 minutes
with spontaneous resolution. Her past medical history is only significant for de-
pression and epilepsy.

On admission, her electrocardiogram (ECG) showed ST segment elevation in
Leads V1 to 6, AVL and D1 with reciprocal ST depression in the inferior leads.
Due to a long-time delay to the Catheterization laboratory (Cath lab), she re-
ceived thrombolytic therapy without success since the ST segment elevation and
the chest pain remain unchanged. She was immediately transferred to the Cath
lab.

The coronary angiogram (CA) revealed a proximal LAD smooth and signifi-
cant long stenosis with TIMI (Thrombolysis in Myocardial Infarction) 3 flow
(Figure 1(a)). Furthermore, coronary arteries had a spastic appearance which
was more obvious after OCT run in the LAD (Figure 1(b)). Intracoronary nitrates
improved the coronary flow and deleted the spastic appearance (Figure 1(d)).

Intracoronary imaging by optical coherence tomography (OCT) to exclude
SCAD (Spontaneous Coronary Artery Dissection) showed an important throm-
bus burden laying on a moderate atherosclerotic plaque. There was no evidence
of coronary wall haematoma and dissection or plaque erosion or rupture.

She was then pain-free with partial resolution of the ST segment elevation be-
fore her admission to our CCU (Coronary Care Unit) for monitoring. She was
treated with double antiplatelet (Aspirin, Ticagrelor), statins, PPI (Proton Pump
Inhibitor) and unfractionated heparin. Echocardiogram revealed severe left ven-
tricular dysfunction (Ejection fraction 35% with wall abnormalities: akinetic
apex and hypokinetic anteroseptal wall). Low dose ACE inhibitor and betablocker
were introduced. The evolution in the CCU was favorable.

A week later, a planned coronary angiogram showed a similar finding without
worsening of the LAD lesion (Figure 2), anticoagulation was stopped.

The patient was then discharged with a prescription of cardiac rehabilitation

program.
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Figure 1. First hospitalization with acute coronary syndrome presentation. Significant
stenosis in the proximal LAD (a); spastic LAD after OCT run (b); normal RCA (c). LAD
after nitrates (d). LAD: left anterior descending coronary artery; RCA: right coronary ar-

tery.

(a) (b)

Figure 2. First hospitalization with acute coronary syndrome presentation. Coronary an-
giogram after one week. LAD (a); RCA (b).
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The latter involves 3 keys elements:

- Exercise training to improve cardiovascular fitness using a treadmill, bicycle
or by walking;

- Education about atheromatous disease, conditions such as high blood pres-
sure, diabetes, high cholesterol and lifestyle changes such as eating a heart-
healthy diet, keeping a healthy weight and quitting smoking;

- Follow-up, usually organized with the patient’s cardiologist.

However, three weeks later she experienced, during exercise test in rehabilita-
tion program, transient chest pain with ST segment elevation. The CA findings
were identical to the previous one. Provocation test by intracoronary admin-
istration of Ergonovine to exclude coronary vasospasm was positive with:

- Recurrent constrictive chest pain,

- ST segment elevation in the inferior and anterior leads and reciprocal ST seg-
ment depression in the lateral leads. Major conduction troubles were noted
with high degree AV block then transient complete AV block before brief
asystole (Figure 3(a’) and Figure 3(b’));

- The right coronary artery was completely occluded in its proximal portion
(Figure 3(a) and Figure 3(b)) with hemodynamic compromise.

The coronary artery was re-opened with 7 mg intracoronary nitrate injection
and 1mg intravenous atropine administration followed by resolution of pain and
ECG abnormalities as well as hemodynamic stability.

The patient was then admitted at the CCU for monitoring with continuous
Nitroglycerine infusion and discontinuity of betablocker. She was discharged
with a treatment of aspirin, statin, ACE (Angiotensin-converting enzyme) inhib-
itor and Verapamil, after 48 h of surveillance at the CCU. She received advices
and measures for definite and complete smoking cessation by an addiction spe-
cialist.

The follow-up was planned for every 6 months with exercise test, ECG and
echocardiogram and clinic assessment.

Provocation Test: After 4 min occlusion of the distal segment of RCA1 (a) with
high degree atrio-ventricular (AV) bloc (a’). At 5 minutes, occlusion of the proxi-
mal part (b) with asystole (b’). Normal RCA after 7 mg of intracoronary Nitro-
glycerine (c).

3. Discussion

The diagnosis of vasospastic angina complicated by myocardial infarction can be
challenging. Furthermore, the coronary angiographic pattern of our patient
matched the type 2 of SCAD (Spontaneous Coronary Artery Dissection) de-
scribed by SAW [5]. A young female patient with single risk factor of cardiovas-
cular disease with ACS presentation should prompt us to rule out SCAD diagno-
sis. It accounts for approximately one third of young women (<60 years) and
with one or less cardiovascular risk factor presenting with ACS [6]. In this par-

ticular setting with morphologic ambiguity, OCT which provides high-resolution
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Figure 3. Second hospitalization, after transient ST elevation with chest pain during re-
habilitation program. Provocation test. After 4 min occlusion of the distal segment of
RCAL1 (a) with high degree atrio-ventricular (AV) bloc (a’). At 5 minutes, occlusion of the

proximal part (b) with asystole (b’). Normal RCA after 7 mg of intracoronary Nitroglyc-
erine (c).

images, may help to differentiate SCAD from atherosclerotic plaque disruption.
The latter is known to be the major underlying mechanism of ACS. In our pa-
tient, the OCT run excluded both. Thus, prolonged severe coronary spasm lead-
ing to a thrombus formation may be one of the most plausible mechanisms ex-
plaining the clinical scenario despite the moderate atherosclerotic plaque found
at the occlusion site. As previously reported by some IVUS characteristics of a
spasm-induced vessel site series, minimal or moderate atherosclerosis is not un-
common [7] [8].

Pharmacological reperfusion was supported by STEMI presentation and long
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delay to the Cath lab. Nevertheless, one could argue that SCAD should have been
taken into consideration before thrombolytic administration. In fact, fibrinolytic
infusion as far as anticoagulant therapy should be avoided in SCAD patients
since they can lead to severe complications [9].

We medically (double antiplatelet + low molecular weight heparin, statin,
betablocker and nitrates) managed our patient given the importance of throm-
bus burden, the resolution of pain and ST segment elevation with TIMI 3 flow
on angiogram. This attitude is closed to MIMI (minimalist immediate mechani-
cal intervention) strategy [10].

Vasospastic angina is usually precipitated by hyperventilation and not exer-
tion, despite the fact that the latter leads to hyperventilation. Provocative test has
been realized to rule out spasm given the transient ST segment elevation with
chest pain and due to the fact that the prior presentation was very suspicious of
coronary spasm. The diagnosis was held according to COVADIS criteria [11].
Then the patient was put on Verapamil despite severe left ventricular ejection
fraction impairment with close monitoring inward. Betablocker was removed
definitely.

Aside from tobacco use, there was no history of cocaine or methampheta-
mines consumption in our patients. Depression, present in the history of our pa-
tient, is considered as an independent factor of occurrence of coronary spasm
with a dose-effect relationship [12] and more generally of cardiovascular events
[13]. Serious management of this aspect as well as of the other psycho-social

factors is an integral part of the prevention of recurrences.

4. Conclusion

Vasospastic angina complicated by acute coronary syndrome can be challenging
to diagnose. Intracoronary imaging can be helpful by elucidating ACS’s under-
lying mechanism and may exclude classical diagnostic such as SCAD in young

women naive of traditional risk factors with an ambiguous angiogram.
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