
Remedy Publications LLC., | http://anncaserep.com/

Annals of Clinical Case Reports

2021 | Volume 6 | Article 19871

Introduction
Coronary spasm is defined as a condition associated with main large epicardial coronary artery 

transiently abnormal contraction. While the coronary artery is completely or nearly completely 
occluded by spasm, the transmural ischemia would occur in the region perfused by the artery. 
Angina attacks with ST elevation on the standard ECG would observe at rest without any apparent 
trigger. This pathological condition is known as variant angina, which is less often used. However, 
vasospastic angina, which is a clinical entity characterized by episodes of rest angina that promptly 
respond to short-acting nitrates and are attributable to coronary artery vasospasm.

Coronary spasm usually appears at the same coronary artery in the same patient. However, 
it is not rare that ST segment elevation occurs in the anterior leads during one attack and in the 
inferior leads in another in the same patients. There are also patients in whom ST segment elevation 
occurs simultaneously both in the anterior and inferior leads. These are patients with simultaneous 
multivessel coronary spasm and the attacks often result in sudden death. However, spontaneous 
and alternate Coronary Artery Spasm (CAS) leading to Myocardial Infarction (MI) and malignant 
arrhythmias has been uncommon reported [1-3]. We reported a patient with multivessel CAS in 
setting of acute multisite MI who was treated with defibrillation 46 times.

Case Presentation
A 63-year-old man with history of hypertension and smoking was admitted as an emergency 

with severe chest pain for 2 h accompanied syncope in the heavy snow morning. On admission to 
the emergency room, he was no discomfort at heart rate of 69 beats/min and blood pressure of 81 
mmHg/50 mmHg. Surface Electrocardiography (ECG) on admission showed sinus rhythmia, II, 
III, avF, V5-6 ST depression (Figure 1). Blood tests obtained immediately at arrival showed cTnT 
normal (<0.1 ng/ml). Blood gas analysis revealed normal serum electrolytes were within normal 
limits. At 39 min after arrival, he developed VF (Figure 2). Immediately after defibrillation, he was 
successfully resuscitated, surface ECG revealed ST-segment elevation in I, avL, V1 through V6 
(Figure 3).

He was intubated and put on mechanical ventilation after VF 3 min, he had no conscious again. 
ECG showed a line (Figure 4), cardiopulmonary resuscitation was started, and adrenaline and 
atropine were administered, with restoration of cardiac output, ECG revealed sinus bradycardia, ST 
elevation in the inferior leads II, III, avF leads (Figure 5). Defibrillation was successfully fulfilled 40 
times before CAG. Meanwhile, amlodipine, lidocaine, eslonal were used to control VF, Dopamine 
(at the most dosage 20 µg/kg min), norepinephrine 60 µg/min were used to increase BP to 90 to 133 
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Abstract
A 63-year-old man with history of hypertension and smoking induced the diseases including 
anterior and inferior myocardial infarction, ventricular fibrillation, and cardiac arrest. Coronary 
Artery Angiography (CAG) revealed spasm of the left coronary artery and Right Coronary Artery 
(RCA), which was relieved by intracoronary injection of nitroglycerin. Our findings suggested multi 
vessel spasm would be associated with a significant increase of the risk of clinical complications.
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mmHg/63 to 112 mmHg.

After admission to ED 370 min, emergent coronary angiography 
was performed via the right femoral artery. CAG showed simultaneous 
CAS of Left coronary artery system and right coronary artery (Figure 
6A, 6C and 7A), after intracoronary administration of nitroglycerin, 
there was normalization of coronary artery diameters (Figure 6B, 6D 
and 7B). VF did not recur. He died 6h after admission to intensive 
care unit because of cardiac shock, pulmonary edema.

Discussion
In the present case report showed that the spontaneous and 

alternate coronary artery spasm in the entire coronary artery system 

caused acute anterior and inferior MI, cardiac shock, VF and cardiac 
arrest. To the best our knowledge, this case has never previously 
been reported. In the present case the patient in the ED room 
treated defibrillation 40 times (6 times defibrillation during CAG), 
mechanical ventilation, and inotropic support.

Our patient had anterior ST elevation during an episode of 
chest pain implying spasm in LAD. ST elevation in the inferior leads 
suggesting spasm of the RCA. The anterior ST elevation was associated 
with VF, electronic storm, and the inferior leads ST elevation with 
cardiac arrest. At the time angiography, spasm of the triple coronary 
artery was relieved by intracoronay NTG. Therefore, we infer that the 
left and right coronary spasm in this patient is alternately occurring. 

Figure 1: ECG on admission to ED no chest pain onset revealed the ST depression less than 1 mm (0.1 mv) in leads II, III, avF, V5 through V6.

Figure 2: VF limb lead being developed shortly after arrival at the emergency department.

Figure 3: Immediately after DC shock, the surface ECG showed the ST elevated greater than 5 mm (0.5 mv) in I, avL, V1 through V6 and ST depression inferior 
leads.
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Figure 4: ECG showed a line when he had no conscious again.

Figure 5: Electrocardiogram taken after cardiopulmonary resuscitation demonstrating sinus bradycardia, ST elevation in the inferior leads.

Figure 6: A) AP+CAU oblique projection B) normal after intracoronary injetin of nitroglycerin. C) AP+CAR oblique projection D) normal after intracoronary injection 
of nitroglycerin. Coronary angiography showed simultaneous spasm of the entire left coronary system.



Annals of Clinical Case Reports - Cardiology

Remedy Publications LLC., | http://anncaserep.com/ 2021 | Volume 6 | Article 19874

Xiaobing Zhang, et al.,

Figure 7: A) Left oblique projection angiograms of right coronary artery showed spasm of proximal of RCA B). normal after intracoronary injection of nitroglycerin.

There are a few reports of severe arrhythmias by simultaneous spasm 
of left and right coronary artery [3]. One coronary spasm induced by 
another one is relatively rare.

CAS is not rare in clinical, mostly occur in signal coronary artery, 
single site. Multivessel spasm is relatively rare. It was reported that 
Japanese patients with multivessel coronary spasm accounted for 8% 
of the 2,251 study population [4] and 5.9% of 202 patients [5]. Our 
patient had some typical manifestation, such as: 1) the attack occurs 
at rest, particularly from midnight to early morning; 2) the attack is 
associated with ST segment elevation the ECG. This case was diagnosed 
consistent with diagnostic criteria [6]. The risk of sudden death for 
patients with coronary vasospastic angina is approximately 2% and is 
most common in patients with multivessel CVS. Arrhythmia caused 
by coronary spasm, in addition to the treated of coronary spasm, also 
targeted measure for different life threatening arrhythmias should be 
taken. This patient did not take active coronary angiograph and IABP 
implantation at the early stage of this case.

In conclusion, alternate multivessel CAS may lead to threatening 
arrhythmias: VF and cardiac arrest in patient without significant 
coronary stenosis. Such patients need to be aggressively treated 
with vasodilators. Our case stress the fact that although rare, when 
occurring, multivessel spasm is associated with a significant increase 
of the risk of clinical complications and showed therefore require 
careful attention.
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Project (ZX18001).

References
1. Lip GY, Ray KK, Shiu MF. Coronary spasm in acute myocardial infarction. 

Heart. 1998;80(2):197-9.

2. Chuang YT, Ueng KC. Spontaneous and simultaneous multivessel 
coronary spasm causing multisite myocardial infarction, cardiogenic 
shock, atrioventricular block, and ventricular fibrillation. Circ J. 
2009;73(10):1961-4.

3. Adams JN, Denver MA, Rac AP. Coronary artery spasm leading to life 
threatening arrhythmias. Heart. 1998;80(1):89-90.

4. JCS Joint Working Group. Guidelines for diagnosis and treatment of 
patients with vasospastic angina (coronary spastic angina) (JCS 2008): 
Digest version. Circ J. 2010;74(8):1745-62.

5. Lanza GA, Sestito A, Sgueglia GA, Infusino F, Manolfi M, Crea F, et 
al. Current clinical features, diagnostic assessment and prognostic 
determinants of patients with variant angina. Int J Cardiol. 2007;118(1):41-
7.

6. Beltrame JF, Crea F, Kaski JC, Ogawa H, Ong P, Sechtem U, et al. 
International standardization of diagnostic criteria for vasospastic angina. 
Eur Heart J. 2017;38(33):2565-8.

https://pubmed.ncbi.nlm.nih.gov/9813570/
https://pubmed.ncbi.nlm.nih.gov/9813570/
https://pubmed.ncbi.nlm.nih.gov/19179777/
https://pubmed.ncbi.nlm.nih.gov/19179777/
https://pubmed.ncbi.nlm.nih.gov/19179777/
https://pubmed.ncbi.nlm.nih.gov/19179777/
https://heart.bmj.com/content/80/1/89
https://heart.bmj.com/content/80/1/89
https://pubmed.ncbi.nlm.nih.gov/20671373/
https://pubmed.ncbi.nlm.nih.gov/20671373/
https://pubmed.ncbi.nlm.nih.gov/20671373/
https://pubmed.ncbi.nlm.nih.gov/16889844/
https://pubmed.ncbi.nlm.nih.gov/16889844/
https://pubmed.ncbi.nlm.nih.gov/16889844/
https://pubmed.ncbi.nlm.nih.gov/16889844/
https://pubmed.ncbi.nlm.nih.gov/26245334/
https://pubmed.ncbi.nlm.nih.gov/26245334/
https://pubmed.ncbi.nlm.nih.gov/26245334/

	Title
	Abstract
	Introduction
	Case Presentation
	Discussion
	Funds
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7

