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Abstract

Coronary artery vasospasm during non-coronary artery
surgeries is an extremely rare but potentially life-
threatening event. Diagnosing coronary artery vasospasm
during surgery is particularly challenging, and identifying
the underlying etiology is even more challenging. Herein,
we present a case of coronary artery vasospasm that oc-
curred during cardiac tumor resection in a patient who had
recently undergone percutaneous coronary intervention for
acute ST-elevation myocardial infarction.
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Introduction

Coronary artery vasospasm, also known as variant
angina or Prinzmetal’s angina, is characterized by the re-
versible constriction of the epicardial coronary arteries.
This condition is reported in approximately 50% of pa-
tients with angina symptoms and is broadly categorized
into epicardial spasm and microvascular spasm. Epicar-
dial spasm is diagnosed when there are typical electrocar-
diogram (ECG) changes and angina symptoms with >90%
epicardial vasoconstriction. On the other hand, microvas-
cular spasm occurs when there are ECG changes and angina
symptoms but no epicardial vasoconstriction. These condi-
tions can manifest with a range of clinical presentations,
from asymptomatic ischemic ST-segment changes to cir-
culatory collapse [1–3]. Currently, no non-invasive diag-
nostic method exists, and intracoronary spasm provocation
testing is considered the gold standard for diagnosing coro-
nary artery vasospasm. General treatment strategies include
lifestyle modifications such as smoking cessation and stress
avoidance. Pharmacologically, calcium channel blockers
and nitrates are recommended as first-line long-term treat-
ment agents [1].

Herein, we present a case of coronary epicardial
spasm that occurred during cardiac tumor removal follow-
ing percutaneous coronary intervention (PCI) for acute ST-
elevation myocardial infarction (STEMI).

Case Report

A 48-year-old man was transferred to our hospital due
to an intracardiac tumor. Approximately 4 weeks prior to
presentation, the patient experienced chest pain and was di-
agnosed with acute STEMI. He underwent PCI of the mid-
right coronary artery (RCA) using a platinum-chromium
everolimus-eluting stent (Megatron® stent, Boston Scien-
tific, MA, USA). At that time, echocardiography revealed a
large oscillating echogenic mass measuring approximately
5 × 4 cm in the left atrium (LA), raising the suspicion of
LA myxoma (Fig. 1).

Fig. 1. Transthoracic echocardiography revealed a hyper-
echoic mass measuring approximately 5 × 4 cm in the left
atrium.

The patient had no other significant medical his-
tory and had a medication regimen including aspirin, tica-
grelor, perindopril arginine, nicorandil, atorvastatin, and
carvedilol.
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Surgery to excise the tumor was scheduled for 1month
after the placement. The surgery could not be postponed
because the LA tumor was large and oscillating. Hence, to
minimize the risk of bleeding and prevent stent thrombosis,
aspirin administration was continued while ticagrelor was
temporarily discontinued. Perindopril arginine was discon-
tinued 2 days prior to the surgery, while atorvastatin and
aspirin were continued until the day before the procedure.
Nicorandil and carvedilol were consistently administered
up to the day of the surgery. Furthermore, considering the
risk of bleeding, a sternotomy was performed instead of a
thoracotomy. Bicaval cannulation was employed and the
del Nido cardioplegia solution was utilized. The LA tumor
was successfully removed following routine left atrial ex-
ploration.

Throughout the surgery, the patient’s body tempera-
ture was maintained at 34 °C, as measured at the nasophar-
ynx, and was gradually raised to normal levels prior to
weaning the patient from cardiopulmonary bypass (CPB).
The arterial blood gas analysis before CPBweaning showed
normal magnesium and potassium levels.

A reduction in the right ventricle (RV) movement and
a drop in blood pressure were observed upon pulling the
right atrium (RA) to remove the inferior vena cava can-
nula after CPB weaning. This was initially attributed to
excessive traction of the RA. However, subsequent obser-
vation of ST-segment elevation in lead II on ECG mon-
itoring and decreased RV wall motion on intraoperative
transesophageal echocardiography warranted the recom-
mencement of CPB. CPB weaning was continuously at-
tempted while administering nitroglycerin and inotropic in-
fusions. Despite several instances of failed CPB wean-
ing attempts and considering the use of veno-arterial ex-
tracorporeal membrane oxygenation (ECMO), successful
CPB weaning was eventually achieved without the need
for ECMO. Acute stent thrombosis was suspected due to
the discontinuation of ticagrelor, and coronary angiogra-
phy (CAG) was performed immediately after the patient
was transferred to the intensive care unit (ICU). CAG re-
vealed no evidence of stent restenosis; however, severe
coronary spasm distal to the mid-RCA stent insertion site
was observed (Fig. 2). The patient recovered after intra-
coronary nitroglycerin administration, and no further spasm
recurrences were observed while the patient was admin-
istered vasodilators (diltiazem and nicorandil) instead of
carvedilol, as there was concern about potential coronary
vasospasm (Fig. 3) [1]. The patient was discharged without
any notable findings and was followed up as an outpatient
without any recurrence for a year.

Discussion

Coronary vasospasm is generally attributed to abnor-
malities in the autonomic nervous system, endothelial dys-

Fig. 2. Coronary angiography showed severe vasospasm of the
right coronary artery distal to the stent insertion site.

Fig. 3. Coronary angiography after intracoronary adminis-
tration of nitroglycerin showed relief of vasospasm. NTG, ni-
troglycerin.

function, chronic inflammation, oxidative stress, smooth
muscle hypercontractility, atherosclerosis, and thrombo-
sis. Perioperative coronary spasm; is known to occur be-
cause of factors such as hypomagnesemia, alkalotic blood
pH, alpha-adrenergic stimulation, hypothermia, the release
of vasospastic amines from damaged platelets, and direct
trauma to the coronary artery. However, the exact etiology
of perioperative coronary spasms has not yet been identified
[2–5].
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The patient, in the present case, underwent PCI for
STEMI 1 month prior and had been taking both aspirin and
ticagrelor for approximately 1 month. Although guidelines
recommend administering dual antiplatelet agents for up to
6 months in cases of STEMI, waiting for up to 6 months
was not possible in this case due to the large and fragile
LA mass [6]. Consequently, ticagrelor was discontinued,
and only aspirin was continued. This raised concerns about
acute stent thrombosis. However, complete occlusion of the
stent was unlikely owing to the fluctuating pattern of stable
and unstable vital signs. Diagnosing vasospasm postopera-
tively in the ICU can be challenging. In such cases, if vital
signs worsen, considering post-cardiotomy ECMO and di-
agnostic procedures like echocardiography or CAG to rule
out other causes may be advisable.

Perioperative coronary spasm is primarily associated
with coronary artery bypass grafting (CABG), and refrac-
tory vascular spasm has been reported in approximately
0.8–1.3% of all patients undergoing CABG [4,7]. In con-
trast, vascular spasms are reported to occur in approxi-
mately 1.5% of all patients undergoing PCI, with notably
higher incidence rates when using first-generation drug-
eluting stents (DES) compared to second-generation DES
[8]. Although recent second-generation DES have been as-
sociated with low incidence rates of vascular spasms, they
can still induce vasoconstriction owing to factors such as
smooth muscle hypercontractility, inflammation, and aller-
gic reactions in the coronary artery [9].

The first instance of suspected spasm occurred dur-
ing the removal of the inferior vena cava cannula. Trac-
tion was applied to the RA wall towards the side of the sec-
ond assistant in order to expose the inferior vena cava, and
at that time, the mid-RCA stent area was deemed to have
been subjected to irritation. This incident provides evidence
that coronary artery spasms can be induced by surgical ma-
nipulation [4]. Ultimately, the patient was considered to
have experienced coronary artery vasospasm due to surgi-
cal manipulation in addition to undergoing recent PCI with
a second-generation DES.

Although coronary artery vasospasm is extremely rare
in patients without a history of CABG, prompt diagnosis is
essential to prevent hemodynamic collapse. While newer
coronary stents are associated with a lower incidence of
spasms, their safety is not guaranteed. In particular, older
patients an increasing number of individuals with a history
of PCI are undergoing cardiac surgeries other than CABG.
In such cases, the risk of coronary artery vasospasms should
be considered. If hemodynamics become unstable, timely
initiation of veno-arterial ECMO followed by CAGmay be
beneficial.

The typical prognosis of coronary vasospasm indi-
cates an annual mortality rate of <1% with proper medi-
cation therapy [1]. However, vigilance is essential due to
the possibility of instances where recurrence can lead to

sudden deterioration and pose a risk of fatality [5]. The
CARE checklist was used when writing this case report
(Supplementary Table 1).
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