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Intracoronary Nitroglycerine Uncovering Coronary Spasm in Acute Coronary
Syndrome; Should it be Part of the Routine?
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Abstract

Background: Coronary artery spasm, an intense vasoconstriction of coronary arteries
that causes total or sub-total vessel occlusion presenting as acute coronary syndrome
(ACS), “which can be an ST segment elevation myocardial infarction (STEMI), non-ST
elevation myocardial infarction (NSTEMI), or unstable angina (UA). Case Report: We
are presenting two different patterns of coronary artery spasm: one focal and one diffuse.
The first presenting as STEMI and the second as NSTEMI to raise the possibility of
routine intra-coronary injection of nitroglycerine to uncovering coronary spasm in acute
coronary syndrome (ASC) and preventing inappropriate stenting, influencing the clinical
outcomes associated with inappropriate stenting in the setting of coronary artery spasm.
Conclusion: Although the use of intra-coronary nitroglycerin is very frequent during
percutaneous intervention (PCI) in vessels sizing, it should be routinely used in acute
coronary syndrome (ACS) patient prior to stenting and thus preventing inappropriate
stenting, influencing the clinical outcomes associated with inappropriate stenting in the
setting of coronary artery spasm.
Keywords: Acute Coronary Syndrome, Angioplasty, Nitroglycerin, ST Elevation
Myocardial Infarction, Spasm, Unstable Angina.

Introduction

stenosis in the case of diffuse spasm, which would
have gone undetected.

Coronary artery spasm, an intense vasoconstriction
of coronary arteries that causes total or sub-total
vessel occlusion presenting as acute coronary
syndrome (ACS), can present with ST segment
elevation myocardial infarction (STEMI), nonSTEMI, or unstable angina.
However, the
prevalence of coronary spasm in patients with ACS
remains unknown due to scarcity of data.
We are presenting two different patterns of
coronary artery spasm: one focal and one diffuse,
the first presenting as STEMI and the second
as NSTEMI. These cases illustrate the need to
incorporate routine intra-coronary injection of
nitroglycerine to uncover coronary spasm in acute
coronary syndrome (ASC), which can lead to either
prevention of unnecessary stent insertion in the
case of focal spasm, or to unmasking of a severe
© 2018 Journal of Case Reports

Case Report
Case 1
A 42 year-old gentleman, with a history of
hypertension on dihydropyridine calcium channel
blocker, heavy smoker, presented to our hospital
with sudden onset severe retro-sternal chest pain
which awakened him from sleep at 5:00 am.
Electrocardiography (ECG) showed ST segment
elevation in the inferior leads suggestive of acute
inferior STEMI [Fig.1].

275

His full blood count, renal profile and
random glucose were all within normal limits.
Coronary angiogram was performed via right
radial access. The diagnostic coronary angiogram
showed a right dominant coronary artery giving
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Case 2

rise to a large posterior descending artery (PDA)
and a large postero-lateral (PL) branch, The PL
branch had a proximal 60% stenosis followed by
90% focal stenosis [Fig.2]. After administration
of 200 mcg intra-coronary nitroglycerine (NTG),
both of these stenosis resolved completely [Fig.3]
with resolution of inferior ST segment elevations, a
finding consistent with spontaneous focal coronary
spam mimicking a focal culprit stenosis, and this
despite the patient being on oral amlodipine daily.
The left system was completely normal.

A 59 year-old gentleman presented with a history
of anterior STEMI in 2006 treated at the time with
primary percutaneous intervention (PCI) of the
proximal left anterior descending (LAD) coronary
artery and bare-metal stent insertion. He sustained
an ACS with transient inferior ST elevations two
weeks prior to this index admission, treated with
PCI and drug-eluting stent insertion of a mid RCA
hazy severe stenosis, presented with recurrent
chest discomfort and a new serum troponin-T
elevation. The patient had been on oral isosorbide
mononitrate daily and was compliant with his dual
anti-platelet regimen, His electrocardiogram didn’t
show any ST-T wave changes [Fig.4].

The patient was treated medically with
amlodipine, intravenous nitroglycerine which
was switched to oral isosorbide mononitate, and
counseled on smoking cessation.

Fig.3: ECG on presentation didn’t show any ST-T wave
changes.
Fig.1: ECG on presentation showed ST elevation over
inferior leads.

(a)

(b)

Fig.2(a): Apparent 60% stenosis in proximal postero-lateral
branch followed by a 90% focal stenosis. (b): Resolution
of both stenosis after intracoronary nitroglycerine (NTG)
administration without the need for stent deployment.

Fig.4: Proximal LAD has a smooth 60% stenosis and 60-70%
discreet smooth stenosis distally.
276

© 2018 Journal of Case Reports

Volume 8, No.4, October-December 2018

Use of Intracoronary Nitroglycerine in Acute Coronary Syndrome

His full blood count and renal profile were
all within normal limits. Coronary angiography
was performed via right radial access. The initial
diagnostic coronary angiogram showed what
appeared to be a mild to moderate fixed stenosis in
the proximal LAD proximal to the prior stent, with
a moderate to severe focal stenosis more distally
in the mid LAD [Fig.5]. The mid RCA stent
was patent, and the circumflex had a moderate
stenosis in its mid segment. After 200 mcg of intracoronary nitroglycerine injection (NTG), there was
a very significant increase in the caliber of LAD
and left circumflex coronary artery, with total
resolution of the distal LAD stenosis, consistent
with definite spontaneous coronary spasm. This
led to the unmasking of much more severe relative
fixed stenosis in the proximal LAD and proximal
circumflex.

Ali Zgheib et al.

Fig.5: Significant increase in the caliber of LAD and
circumflex after 200 mcg of intra-coronary nitroglycerine
injection (NTG).

coronary spasm in around 50% of cases is the
appearance of peaked and symmetrical T waves that
is followed, if the spasm persists, by progressive
ST-segment elevation that last for a few minutes,
and later progressively resolves [3]. When coronary
angiography is normal and spasm is still suspected,
the standard method for diagnosing CAS relies
on coronary angiography and provocative tests.
However, coronary angiography is normal in about
half of the cases [3,4]. Several cases have been
reported of coronary spasms in the literature [5,6].

The proximal LAD stenosis at proximal
edge of prior stent had very positive fractional
flow reserve measurement and was successfully
treated with one DES. The intermediate proximal
circumflex stenosis had a negative instantaneous
wave free ratio/fractional flow reserve and no
intervention was undertaken. The patient was
discharged 24 hours post PCI on dual antiplatelet
therapy, diltiazem 300 mg daily, isosorbide
mononitrate high dose daily, and counseled on
smoking cessation.

We are presenting two cases with two
different patterns of coronary artery spam: one
presenting as a focal lesion with STEMI and
the other presenting with diffuse spasm of his
entire left coronary tree. These cases of coronary
spasm occurred despite the patients being on a
calcium channel blocker in case number one,
or on oral nitrates in case number two. The first
case is a clear representation of focal coronary
spasm causing inferior ST elevations on ECG
and illustrates the critical role of intra-coronary
nitroglycerin routine use in this setting before
any “knee-jerk” stent implantation. The use of
intra-coronary nitroglycerine should be attempted
even in the inferior ST elevation setting, unless
of course it is impossible secondary to right
ventricular involvement and shock. In contrast,

Discussion
Coronary artery spasm (CAS), an intense
vasoconstriction of coronary arteries that causes
total or sub-total vessel occlusion, plays an important
role in myocardial ischemic syndromes including
stable and unstable angina, acute myocardial
infarction, and sudden cardiac death [1].
Coronary artery vasospasm is the most
common cause of non-obstructive lesions in acute
coronary syndrome, the incidence of which is
approximately 40-50% [2]. Different ECG changes
can appear during coronary artery spasm. The most
important ECG change during a focal proximal
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case number two illustrates the importance of
intra-coronary nitroglycerin (NTG), first in
uncovering spontaneous diffuse spasm in a patient
with NSTEMI, despite being on oral vasodilators,
and second, in uncovering the significant stable
stenosis in the LAD which appeared nonsignificant in comparison to the reference vessel
before nitroglycerin administration and confirmed
by fractional flow reserve then stented successfully.
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