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CASE REPORT
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Background: Coronary artery spasm (CAS) refers to a sudden and intense narrowing of the coronary arteries caused by vasocon-
striction, which can result in myocardial ischemia and potentially lead to acute myocardial infarction (AMI), even in individuals
without significant atherosclerotic risk factors. Simultaneous multivessel coronary spasm is a rare clinical presentation that poses
significant diagnostic and therapeutic challenges, with the potential for life-threatening complications.

Case Report: We report a case of a 42-year-old male with no history of hypertension, diabetes, or dyslipidemia who presented with
sudden-onset retrosternal chest pain radiating to the left arm and jaw, associated with diaphoresis. The electrocardiography (ECG)
demonstrated ST-segment elevation in the inferior leads with reciprocal changes, while cardiac biomarkers confirmed myocardial
injury. Urgent coronary angiography revealed diffuse spasm in both the right coronary artery and obtuse marginal artery without
significant atherosclerotic lesions, which resolved after intracoronary nitrate administration. Management included sublingual nitro-
glycerin, calcium channel blockers, and lifestyle modifications. The patient remained thermodynamically stable during hospitalization,
with no recurrence of symptoms.

Conclusion: Simultaneous multivessel CAS is a rare but important cause of AMI, particularly in younger patients without typical risk
factors. Early diagnosis and treatment are key, and this case underscores the need for greater awareness and research into its management.
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Introduction

Acute myocardial infarction (AMI) is most commonly caused by atherosclerotic plaque rupture leading to coronary artery
occlusion.! However, coronary artery spasm (CAS) is a less common but significant cause of acute myocardial infraction
(AMI), capable of triggering severe myocardial ischemia, arrhythmias, and even sudden cardiac death.>*> While CAS
usually affects a single coronary artery, simultaneous multivessel involvement is rare and can lead to extensive myocardial
injury.*> This case report presents a 42-year-old male who developed AMI due to simultaneous multivessel coronary
spasm, emphasizing the clinical presentation, diagnostic challenges, and management of this uncommon condition.

Case Presentation
A 42-year-old male with no prior history of hypertension, diabetes, or dyslipidemia, presenting with sudden-onset, severe
retrosternal chest pain that occurred at rest and lasted for approximately 20 minutes which radiating to the left arm and
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jaw, accompanied by diaphoresis and mild shortness of breath. His social history revealed occasional smoking and
tobacco consumption, with no significant family history of coronary artery disease.

On examination, he appeared alert but in discomfort due to chest pain. His blood pressure was 135/85 mmHg, heart
rate 72 bpm, respiratory rate 18 breaths per minute, and oxygen saturation 98% on room air. Cardiovascular examination
revealed normal heart sounds without murmurs, and there was no jugular venous distension. Respiratory examination
was unremarkable with clear breath sounds bilaterally. Neurological examination showed no focal deficits.

An initial ECG (Figure 1) demonstrated ST-segment elevation in the inferior leads (II, III, aVF) with reciprocal
changes in leads I and aVL. Cardiac biomarkers were mildly elevated, with troponin-I suggesting myocardial injury and
an increase in CK-MB levels. Bedside echocardiography showed mild hypokinesia of the inferior wall, but overall left
ventricular function remained preserved with an estimated ejection fraction of 55%. In light of the ECG findings and
elevated cardiac biomarkers, urgent coronary angiography was performed. The patient received a loading dose of aspirin
(300 mg) and atorvastatin (40 mg). Intravenous fluids were administered for hydration, and oxygen was provided as
needed. Angiography revealed diffuse coronary artery spasm in both the right coronary artery (Figure 2A) and the obtuse
marginal artery (Figure 2B), which resolved after intracoronary nitrate administration (Figure 2C).

The patient was diagnosed with an acute myocardial infarction due to simultaneous multivessel coronary spasm. He
was promptly treated with sublingual nitroglycerin for immediate symptom relief, followed by an intravenous infusion of
the calcium channel blocker diltiazem to prevent further vasospasm.

The patient was advised to adopt lifestyle modifications, including smoking cessation, stress management, and regular
exercise, while avoiding triggers such as cold exposure, stimulants, and excessive alcohol. He remained hemodynami-
cally stable during hospitalization and was discharged after 24 hours of monitoring, with a favorable prognosis
contingent on treatment adherence. His discharge medications included diltiazem 60 mg three times daily, sublingual
nitroglycerin 0.5 mg as needed for chest pain, and pantoprazole 40 mg once daily.

This case emphasizes recognizing coronary vasospasm as a cause of AMI in low-risk patients and the importance of
early vasodilator treatment and risk factor control to improve outcomes.
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Figure | ECG showing ST-segment elevation in inferior leads (ll, Ill, aVF) with reciprocal changes in leads | and aVL.
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Figure 2 (A) Coronary angiography showing diffuse spasm in the right coronary artery. (B) Coronary angiography showing diffuse spasm in the obtuse marginal artery.
(C) Post-nitrate angiography showing normal coronary arteries without significant stenosis.
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Discussion

Coronary artery spasm (CAS) is a transient, intense vasoconstriction of the coronary arteries that can lead to myocardial
ischemia, arrhythmias, and, in severe cases, acute myocardial infarction (AMI).® While CAS typically affects a single
vessel, simultaneous multivessel coronary spasm is a rare occurrence with significant clinical implications.” The
presented case of a 42-year-old male experiencing AMI due to simultaneous multivessel coronary spasm underscores
the importance of recognizing this condition in patients presenting with chest pain, especially when traditional risk
factors for atherosclerosis are absent.”

The pathophysiology of CAS involves hyperreactivity of the vascular smooth muscle in the coronary arteries, leading
to transient occlusion.® Factors contributing to this hyperreactivity include endothelial dysfunction, oxidative stress, and
autonomic nervous system imbalances. In some cases, external triggers such as cold exposure, stress, or certain
medications can precipitate spasms.’ Interestingly, our patient had a history of occasional smoking, which is a known
risk factor for CAS due to its impact on endothelial function and promotion of vasoconstriction.”

It was differentiated from thrombosis and catheter-induced spasm based on several key findings: the diagnosis of
simultaneous multivessel coronary spasm (SMCS) was supported by complete resolution of diffuse narrowing in the right
coronary and obtuse marginal arteries after intracoronary nitrate administration—uncharacteristic of thrombotic occlu-
sion. Angiography revealed smooth, segmental constrictions without signs of plaque rupture, thrombus, or dissection.
The patient’s lack of major cardiovascular risk factors further favored a vasospastic mechanism. Moreover, the
simultaneous involvement of non-contiguous vessels and resolution without catheter repositioning made catheter-
induced vasospasm unlikely.

Diagnosing CAS, particularly when multiple vessels are involved, poses a significant challenge. Standard diagnostic
tools like coronary angiography may reveal normal or near-normal arteries between episodes, as spasms are transient.’
Provocative testing using agents such as acetylcholine or ergonovine during angiography can induce spasms, aiding in
diagnosis.® However, these tests carry risks and are not routinely performed. In our case, the diagnosis was confirmed
during angiography by the observation of diffuse spasms in the right coronary artery (RCA) and left anterior descending
(LAD) artery, which were relieved by intracoronary nitrates.*

Management of CAS involves both acute and long-term strategies. Acute episodes are typically managed with
sublingual nitroglycerin, which acts as a potent vasodilator.® For long-term prevention, calcium channel blockers (CCBs)
are the mainstay of therapy, as they reduce the frequency and severity of spasms by inhibiting calcium influx into
vascular smooth muscle cells. Long-acting nitrates can be added if CCBs alone are insufficient.* Lifestyle modifications,
including smoking cessation, stress management, and avoidance of known triggers, are also crucial components of
management.6

The management of CAS includes both acute and long-term approaches. Acute episodes are treated with sublingual
nitroglycerin, a potent vasodilator. For long-term prevention, calcium channel blockers (CCBs) are the first-line therapy,
reducing spasm frequency and severity by inhibiting calcium influx into vascular smooth muscle cells. If CCBs are
insufficient, long-acting nitrates may be added. Lifestyle modifications, such as smoking cessation, stress management,
and avoiding known triggers, play a vital role in preventing recurrence.

The prognosis for patients with CAS is generally favorable when appropriately managed. However, the occurrence of
simultaneous multivessel spasm, as seen in our patient, may portend a higher risk of adverse outcomes, including life-
threatening arrhythmias and sudden cardiac death.® Therefore, it is imperative to recognize this condition promptly and
initiate appropriate therapy. Regular follow-up is essential to monitor treatment efficacy and adherence to lifestyle
modifications.

Conclusion

This case highlights the importance of considering CAS in the differential diagnosis of AMI, especially in younger
patients without significant atherosclerotic risk factors. Early recognition and appropriate management are vital to
prevent serious complications. Further research is needed to better understand the mechanisms underlying multivessel
CAS and to develop targeted therapies for this condition.
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Abbreviations
RCA, Right Coronary Artery; LAD, Left Anterior Descending (coronary artery); CCB, Calcium Channel Blocker; CAS,
Coronary artery spasm; ECG, electrocardiography.
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