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A Case of Successful Recovery from High Dose Intravenous
Nicorandil Infusion in Refractory Coronary Vasospasm with
Hemodynamic Collapse
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Min—Kyung Lee, Jun—Hyoung Kim, Deok—Kyu Cho
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A 70-year-old male came to the emergency room of the authors’ hospital because of sudden cardiac arrest due
to inferior wall ST elevation myocardial infarction. His coronary angiography revealed multiple severe coronary
spasms in his very long left anterior descending artery. After an injection of intracoronary nitroglycerine, his stenosis
improved. The cardiac arrest relapsed, however, accompanied by ST elevation of the inferior leads, while the patient
was on diltiazem and nitrate medication to prevent coronary spasm. Recovery was not achieved even with cardiac
massage, intravenous injection of epinephrine and atropine, and intravenous infusion of nitroglycerine. The patient
eventually recovered through high-dose nicorandil intravenous infusion without ST elevation of his inferior leads.
Therefore, intravenous infusion of a high dose of nicorandil must be considered a treatment option for cardiac

arrest caused by refractory coronary vasospasm.
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INTRODUCTION

Coronary vasospasm causing acute myocardial infarction
has been reported.' Refractory coronary vasospasm has been
relieved by intracoronary administration of nicorandil.” This
case reports how resuscitation was achieved through high
dose intravenous nicorandil infusion in a cardiac arrest
caused by refractory coronary vasospasm.

CASE

A 70-year-old man came to the hospital for acute chest
pain that was accompanied by coma state and cyanosis. The
patient had received treatment for high blood pressure and
diabetes for the past 10 years. The patient was transported to
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the hospital wearing an oxygen mask. An automatic external
defibrillator was used when the patient’s heart rate slowed
and cardiopulmonary resuscitation was performed for 6 minutes
for asystole before the patient arrived at the emergency room.
Blood pressure, pulse, and breathing were not measured and
the patient was unconscious with a body temperature of 36.8°C.

The serum biochemical examination, fasting glucose was
452 mg/dL, creatinine was 1.6 mg/dL, total cholesterol was
138 mg/dL, triglyceride was 100 mg/dL, high-density lipopro-
tein cholesterol was 36 mg/dL, and low-density lipoprotein
cholesterol was 85 mg/dL. A pulse was perceived after cardio-
pulmonary resuscitation was performed for 8 minutes. An elec-
trocardiogram (ECG) revealed ST elevation of the inferior
leads and atrial fibrillation with rapid ventricular response
(Fig. 1). The patient was diagnosed with acute myocardial
infarction of the inferior wall and coronary angiography was
performed as an emergency procedure.

The coronary angiography revealed that the right coronary
artery was diminutive (Fig. 2A), the left anterior descending
artery (LAD) was very long, and the inferior territory was
fed by the LAD. More than 95% stenosis accompanying the
severe spasm was observed in the middle portion of the LAD
(Fig. 2B), and near-total occlusion was verified in the far distal
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Fig. 1. The ECG after returning to spontaneous circulation through
cardiopulmonary resuscitation. The ECG represented atrial fibri-
llation with rapid ventricular response and ST elevation in leads
II, 1II, and aVF.

Fig. 2. The data on the coronary angiography. (A) Right coronary
artery was diminutive. (B) More than 95% stenosis accompanying
severe spasm was evident in the middle portion of the LAD
(white arrow). (C) and (D) Near total occlusion in the far distal
portion of the LAD (white arrow). (E) The middle portion of
the LAD showed improvement (white arrow 1), whereas the far
distal portion continued to show stenosis. (white arrow 2) (F)
Results after performing stenting in the distal portion of the LAD.

Fig. 3. Asystole observed after ST elevation in lead II.
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Fig. 4. The ST elevation of the inferior leads was no longer evi-
dent in the ECG after intravenous infusion of 48 mg nicorandil.

portion of the LAD (Fig. 2C, 2D). After a 10 mg injection of
intracoronary nitroglycerine, stenosis in the middle portion
of the LAD was recovered with 30% residual stenosis. But,
improvement of the far distal portion of the LAD was not
evident, where 90% stenosis was observed (Fig. 2E). After
performing percutaneous transluminal coronary angiography
using a 2.50x20 mm coronary balloon (Amadeus®; Eurocor
Grmbh, Bonn, Germany), a 3.00x20 mm stent (Promus Element™;
Boston Scientific, Natick, MA, USA) was deployed to achieve
successful revascularization (Fig, 2F).

The vital signs remained stable, and diltiazem 180 mg and
isosorbide dinitrate 80 mg were administered to prevent coro-
nary spasm. On the second day of hospitalization, the patient’s
heart rate began to slow down to <40 beats per minute, show-
ing 2-3 mm ST elevation in lead II (Fig. 3). Asystole was
considered to have caused the cardiac arrest, and cardiopul-
monary resuscitation was performed. Atropine 1 mg and epine-
phrine 1 mg were administered three times at an interval of
3 minutes, and nitroglycerine 50 mg was administered once
through intravenous infusion.The patient did not recover
from asystole. As the patient did not show improvement even
through 10 minutes of cardiopulmonary resuscitation, nicorandil
48 mg and normal saline 100 mL were mixed together and
intravenous infusion was done for 3 minutes. The ST elevation
in the inferior leads was no longer seen in the ECG and
successful recovery was achieved (Fig. 4). Nicorandil was
administered and the patient was stably maintained without
additional coronary vasospasm.
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DISCUSSION

Coronary spasm is the most frequent cause of cardiac arrest
in cardiac arrest survivors with no apparent heart disease.’
Coronary artery spasm plays an important role in the patho-
genesis of a wide variety of ischemic heart diseases, including
sudden cardiac death and, thus, could be one of the most im-
por tant functional abnormalities of the coronary artery."
There are reports of coronary vasospasm causing acute myo-
cardial infarction.

Nicorandil has a potassium channel-opening effect that
activates adenosine triphosphate-sensitive potassium channels
and induces nitric oxide expression in the same fashion as
nitrates, resulting in increased intracellular cyclic GMP.””
Nicorandil also has cardioprotective effects in the ischemic
myocardium, as demonstrated by reduced myocardial necrosis
and improvement of myocardial stunning following coronary
artery reperfusion, which mimics ischemic preconditioning,
#19 Nitrates and calcium antagonists are usually effective for
coronary vasospasm and most patients respond to these drugs.
This case has described that refractory coronary vasospasm was
only relieved by intracoronary administration of nicoran-
dil.* In comparison with nitrates, nicorandil is more useful
to the cardiogenic shock with coronary spasm, in terms of
relatively less effect on blood pressure without nitrate tolerance."

Although this patient was administered diltiazem and iso-
sorbide dinitrate to prevent coronary vasospasm, cardiac arrest
was generated due to refractory coronary vasospasm. The
coronary vasospasm could have been worsened by the epine-
phrine used in the resuscitation. Nitroglycerine was intravenously
nicorandil using an emergency coronary angiography was
impossible to perform in this situation, intravenous infusion
of high dose nicorandil was performed to recover the patient
from cardiac arrest caused by refractory coronary vasospasm.
High dose nicorandil intravenous infusion should be consi-
dered as a treatment option in cases where cardiac arrest
is caused by refractory coronary vasospasm.
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