Review Article

Reversible coronary spasm induced by marcaine mimicking non-ST segment elevation Myocardial
Infarction: A case report and review of the literature

Abstract

Bupivacaine (marcaine) is a long-acting local anesthetic used for skin infiltration, peripheral nerve
blocks, epidural and spinal anesthesia. Its application can lead to cardiovascular complications such
as: hypotension, bradycardia, cardiac arrest and toxic myocardial injury. Few cases of coronary artery
spasm induced by bupivacaine mimicking myocardial infection have been reported in the literature.
We report a case of a reversible coronary spasm induced by marcaine during spinal anesthesia
confirmed by the provocative vasoactive test on coronary angiography in a 38-year young patient
without a known cardiovascular disease admitted initially for scheduled fissurectomy and
hemorrhoidectomy in whom treatment by nitrates calcium channel blockers reversed patient’s
symptoms and electrophysiology signs.

Introduction

Bupivacaine is a long-acting local anesthetic used for skin infiltration, peripheral nerve blocks,
epidural and spinal anesthesia. However, its application can lead to cardiovascular complications
such as: hypotension, bradycardia, cardiac arrest and toxic myocardial injury (1). Data on cardiac
events caused by epidural injection of anesthetics is limited (2). We report a case of a reversible
coronary spasm induced by bupivacaine (marcaine) during spinal anesthesia confirmed by the
vasoactive test on coronary angiography in a young patient with a fortuitous discovery of diabetics
Mellitus who was initially admitted at the gastroenterology department for scheduled fissurectomy
and hemorrhoidectomy operation.

Case Report

A 36-year-old patient with a history of COVID-19 infection treated 3 months before was transferred
to the cardiology emergency department for typical acute constrictive retrosternal chest pain
radiating to the upper left arm with no other associated clinical signs, 30 minutes after receiving
spinal anesthesia with bupivacaine (marcaine) and fentanyl for scheduled fissurectomy and
hemorrhoidectomy operation. On admission the patient presented moderate chest pain compared
to the time of anesthesia infusion. Physical exam showed a blood-pressure (BP) of 120mmHg systolic-
pressure and 80mmhg diastolic-pressure, heart rate of 85 beats per minute, body temperature of
36.9°C and good atmospheric oxygen saturation (99%). The cardiovascular and pleuropulmonary
examination was without abnormalities. The ECG taken at the time of attack showed negative T wave
repolarization disorders in septo-apical and lower lateral leads which became normal after transfer
to the cardiology emergency department (figures 1 and 2). The echocardiography performed showed
no wall motion abnormalities with an LVEF of 66% according to biplane Simpson calcul (Figure 3).
Biological assessments showed elevation of the cardiac marker ultrasensitive troponins to 1204ng/ml
with a recent fortuitous discovery of diabetes mellitus, elevated glycated hemoglobin (HBA1c) at
7.8%. The rest of the biological assessment was without abnormality, namely normal liver and kidney
function.



Figure 1: ECG during per-critical chest pain showed Negative T wave in the septo-apical and lower
lateral leads
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Figure 2: ECG after transfer to the ICU
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Figure 3: Trans-thoracic echocardiography showing a LVEF of 66% by biplane Simpson technic with no
wall motion abnormalities

In this situation, diagnostic hypotheses evoked were either non-ST segment elevation myocardial
infarction (NSTEMI), stress cardiomyopathy, cardiac toxicity mimicking an NSTEMI due to spinal
anesthesia products of (marcaine-fentanyl) or coronary spasm. Coronary angiography showed
healthy coronary arteries network without visualization of atherosclerotic plaques (Figure 4).

Figure 4: Coronary angiogram showed coronary artery spasm (blue arrow) after injection of a
vasoactive (acetylcholine) product during coronary angiography.

The diagnosis of coronary spasm was retained in view of the stupefaction of the angina,
normalization of the ECG after sedation of the angina, normal echocardiography findings, normal
coronary angiography and regression of the cardiac ultrasensitive troponin marker. The patient was
prescribed on discharge a calcium channel blocker based on amlodipine 5mg 1/2 tab/day and
vasodilator based on nicorandil with an identity card of allergy to bupivacaine (marcaine).



Discussion

We described a rare case confirmed by coronary angiography of a reversible coronary artery spasm
that resulted in variant angina in a young patient without a known history of cardiovascular disease
or cardiovascular risk factor initially admitted in the Gastro-enterology department for programmed
fissurectomy and hemorrhoidectomy after epidural administration of bupivacaine as regional
anesthesia. Spontaneous reversibility of the coronary spasm and immediate resolution of clinical
symptoms was achieved with oral administration of nitroglycerine. Our patient had only an
episode of variant angina which occurred during the epidural infusion of the anesthetic agent,
bupivacaine hydrochloride, which has a serum half-life elimination range of 1.5 — 5.5 h in adults.
Nitrates and calcium-channel blockers are the well-established treatment modality in the
management of variant angina (3) which was used in our patient resulting in the cessation of the
angina.

Bupivacaine has a related central nervous system (CNS) and adverse cardiovascular effects. CNS side
effects usually occurs before cardiovascular signs and symptoms. These includes tongue numbness,
light headedness, visual disturbance and muscular twitching (4). More fatal side effects include
convulsion, coma and respiratory arrest (4,5). In our patient only cardiovascular effects such as
variant angina was reported without the manifestation of CNS side effects of bupivacaine. It’s also
known that bupivacaine induces arrhythmia and myocardial depression due to the blocking of
sodium channels in the cardiovascular system (5). Bupivacaine significantly decreases the maximum
diastolic potential and the action potential amplitude in myocardial tissue, and prolongs the ratio of
effective refractory period to action potential duration (6).

Dogs developed hypotension, respiratory arrest, ventricular tachycardia and ventricular fibrillation
after bupivacaine administration (7). Coven and al. reported two cases of accelerated idioventricular
rhythm during spinal anesthesia of bupivacaine during cesarian section (8) whereas Cotileas and al.
reported a case of myocardial depression and pulmonary edema (9) as in our case but without
pulmonary edema.

Although the precise mechanism of coronary artery spasm is unknown, endothelial dysfunction,
changes in autonomic tone (excessive alpha-adrenergic activity or stimulation of the
parasympathetic nervous system), imbalance of vasoconstrictor-vasodilator mediators, the use of
illicit substances, primarily cocaine, and alkalosis has been implicated to trigger coronary spasm in
susceptible patients (10, 11,12). A number of pharmacological agents that can induce coronary
artery spasm has been identified including ergonovin and acetylcholine that have been used for
provocative testing during coronary angiogram (10,11,12,13,14,15). In our case acetylcholine was
used for provocative testing for coronary spasm which came positive.

Occurrence of coronary spasm has been reported as a sporadic complication of combined general
and epidural anesthesia (16,17 ,18) or epidural anesthesia alone (19). In some of the reported cases,
the development of coronary spasm did not cause serious sequalae (18), as in our case which was
due to rapid diagnostic and installation of medical treatment.

Conclusion

Angina due to coronary artery spasm is a rare in cases induced by epidural anesthesia. Owing to the
risk of myocardial ischemia and/ or fatal arrhythmias/conduction disturbances, continuous
monitoring of cardiac rhythm and prompt diagnosis of coronary spasm is crucial with early initiation
of nitroglycerine infusion. The search for cardiovascular risk factors should be systematic in
diagnosed patients for optimal treatment and follow-up in order to reduce morbi-mortality. Coronary
angiography with provocative testing rests a gold standard technic in the diagnosis of coronary artery
spasm.
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