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KEYWORDS Abstract A 50-year-old man, with chronic kidney disease and on dialysis, underwent coronary
Coronary angioplasty; angiography in the context of acute coronary syndrome, which revealed focal lesions (type A) in
Coronary vasospasm; the proximal left anterior descending and mid circumflex arteries. Ad-hoc angioplasty was per-
Cardiogenic shock; formed on both lesions with direct stenting. An immediate drop in arterial blood pressure was
Verapamil observed and the angiogram showed new lesions with reduced flow throughout the coronary

tree, progressing to cardiogenic shock and electromechanical dissociation. During cardiopul-
monary resuscitation maneuvers, intracoronary verapamil was administered and TIMI 3 flow,
sinus rhythm and a rise in blood pressure were obtained. Clinical stability was progressively
restored. The patient was discharged medicated with calcium channel blockers and nitrates.
During follow-up, he was twice readmitted for unstable angina. Coronary angiography revealed
findings that could easily have been interpreted as new obstructive lesions, but these resolved
after administration of intracoronary nitrates.

© 2011 Sociedade Portuguesa de Cardiologia. Published by Elsevier Espana, S.L. All rights

reserved.

PALAVRAS-CHAVE Grave vasoespasmo coronario

Angioplastia

coronaria; Resumo Homem de 50 anos, insuficiente renal cronico em hemodialise, submetido a cateter-
Vasoespasmo ismo cardiaco no contexto de sindrome coronaria aguda, que revelou lesdes estenoéticas focais
coronario; (tipo A) localizadas na descendente anterior proximal e circunflexa média. Efetuou-se angioplas-
Choque cardiogénico; tia ad-hoc com implantacao direta de stent. Imediatamente depois, observa-se abrupta queda
Verapamil tensional e o angiograma revela «novas» lesdes com reducdo do fluxo em toda a arvore coro-

naria e instalacao de choque cardiogénico. Durante as manobras de reanimacao, em dissociacao
eletromecanica, é administrado verapamil intracoronario com obtencao fluxo coronario TIMI
3, ritmo sinusal e pressao arterial. Assistiu-se progressivamente a melhoria e estabilizacao
clinica. Foi implementado tratamento com antagonistas do calcio e nitratos, registando-se no

* Please cite this article as: Guardado, J; Grave vasoespasmo coronario. Rev Port Pneumol. 2012.
http://dx.doi.org/10.1016/j.repc.2012.06.002.
* Corresponding author.
E-mail address: jobeguardado@gmail.com (J.H. Guardado).

2174-2049/5$ - see front matter © 2011 Sociedade Portuguesa de Cardiologia. Published by Elsevier Espaiia, S.L. All rights reserved.


dx.doi.org/10.1016/j.repce.2012.07.004
http://www.revportcardiol.org
http://dx.doi.org/10.1016/j.repc.2012.06.002
mailto:jobeguardado@gmail.com

598

J.H. Guardado et al.

seguimento mais 2 admissdes hospitalares por angor instavel. A coronariografia voltou a reve-
lar locais na arvore coronaria que poderiam ser facilmente interpretados como novas lesdes,
mas as «estenoses» angiograficas foram solucionadas apds administracdo de vasodilatadores

intracoronarios.

© 2011 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier Espafna, S.L. Todos os

direitos reservados.

Introduction

Spontaneous coronary vasospasm is associated with changes
in autonomic nervous system activity! (sympathovagal
imbalance) and endothelial dysfunction??® (reduced nitric
oxide bioavailability). It is considered to be the pathophysi-
ological mechanism behind variant or Prinzmetal angina and
occurs in 1-5% of diagnostic procedures and percutaneous
interventions as these can trigger or aggravate coronary
spasm through endothelial injury or trauma.* Its location,
distribution and severity determine the seriousness of the
clinical setting, which can include myocardial infarction,
severe arrhythmias, cardiogenic shock and even death.?
Treatment in the acute phase is based on coronary artery
vasodilators.

Case report

A 50-year-old man, a smoker, hypertensive, with chronic
kidney disease on regular dialysis, but no history of heart
disease, cocaine use, syncope or cardiovascular events,
was admitted for chest pain at rest of short duration that
occurred during an evening dialysis session.

He had already been referred for invasive coronary
angiography for similar episodes in the previous few months,
although no evidence of significant ischemia had been found
on myocardial perfusion scintigraphy.

On arrival in the emergency department, he was almost
completely asymptomatic (only residual pain) and was
admitted for unstable angina (no significant ECG changes
and negative markers of myocardial necrosis). Global and
segmental left ventricular systolic function was preserved.

Risk stratification for myocardial infarction/death was:
(a) GRACE score: 5% in-hospital and 13% at 6 months; (b)
TIMI score: 5% at 14 days.

Cardiac catheterization was performed the following day,
which revealed focal type A lesions in the proximal left
anterior descending artery (LAD) and mid circumflex artery
(Fig. 1).

Ad-hoc angioplasty was performed on both vessels with
direct stenting (Fig. 2), using standard intracoronary devices
(3.0mm x 12mm in the proximal LAD and 3.0mm x 15mm
in the circumflex artery).

Angiographic control of the last lesion treated (proximal
LAD) showed a good angiographic result at the stent implan-
tation site, but a new pre-stent lesion was now visible in the
proximal circumflex artery (Fig. 3).

Immediately afterwards there was a drop in arterial blood
pressure and the angiogram revealed other new lesions and
reduced flow throughout the coronary tree. The patient
went into cardiogenic shock and the coronary angiogram

showed retention of contrast at various points of the left
coronary artery, principally intrastent, and TIMI 0 distal
flow (Fig. 4A). Basic and advanced life support maneuvers
were begun, a temporary pacing lead was implanted (due
to complete atrioventricular block followed by ventricular
asystole) and an intra-aortic balloon pump was inserted.

There were various possible causes for this situation
including coronary dissection and no-reflow phenomenon,
but the most likely in view of the clinical and angiographic
context was severe diffuse vasospasm of the coronary tree;
intracoronary verapamil was accordingly administered while
the patient was still undergoing resuscitation maneuvers
and in electromechanical dissociation. This, together with
the rest of the pharmacological arsenal and resuscitation
efforts, was successful in obtaining TIMI 3 flow (Fig. 4B),
sinus rhythm and a rise in blood pressure.

Invasive ventilation and hemodynamic support with intra-
aortic balloon pump were required for 48 hours, and resulted
in progressive improvement and clinical stabilization.

During hospital stay, there were various episodes of
angina associated with transient ST-segment elevation on
continuous ECG monitoring (Fig. 5), which resolved after
administration of coronary vasodilators.

The patient was discharged home, asymptomatic, med-
icated with calcium channel blockers and nitrates. He has
since been readmitted twice for unstable angina, with a sim-
ilar clinical setting to the first admission. In both cases, the
patient had completely or partially discontinued the recom-
mended therapy.

During the latest hospitalization, invasive coronary
angiography was repeated, which once again revealed coro-
nary findings that could easily have been interpreted as new
lesions, but these resolved after aggressive treatment with
intracoronary nitrates (Fig. 6).

Discussion

Patients with variant angina present typical chest pain at
rest associated with transient ST-segment elevation, mainly
at night or in the early morning.®

Diagnostic coronary angiography, with administration of
intracoronary nitrates and if necessary injection of contrast
for non-selective catheterization, excludes the possibility of
coronary vasospasm as opposed to obstructive atheroscle-
rotic disease in most cases.’

Not all the typical clinical and imaging features of
vasospastic coronary artery disease were present in our
patient at admission. While he had experienced sev-
eral anginal episodes at rest, almost all had occurred
during evening dialysis sessions, and there was no evi-
dence of significant ischemia on myocardial perfusion
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Figure 1

Diagnostic coronary angiography in right anterior oblique 20°, caudal 20° and right anterior oblique 10°, cranial 40°

views, showing angiographic lesions corresponding to critical stenosis in the proximal left anterior descending artery and severe

stenosis in the mid circumflex artery.

Figure 2

Percutaneous coronary intervention with direct stenting of the lesions observed on diagnostic angiography: 3mm x 12 mm

DRIVER stent in the proximal left anterior descending artery (left) and 3 mm x 15 mm DRIVER stent in the mid circumflex artery

(right).

scintigraphy performed in the month prior to the first
hospital admission. These findings could be taken as
supporting the hypothesis of vasospastic angina. How-
ever, on initial assessment following admission with the
patient still presenting residual angina, serial electrocar-
diograms did not show significant ST-T changes and initial

administration of nitrates during diagnostic coronary angiog-
raphy did not alter the angiographic appearance of the
lesions observed. The latter two findings contributed to
the operators’ decision to proceed to coronary angio-
plasty, in the belief that it was a case of fixed coronary
obstruction.

Figure 3

Control coronary angiography following stenting of the proximal left anterior descending artery and mid circumflex

artery, showing a good angiographic result at the intervention sites, and a new lesion in the proximal circumflex.
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Figure 4

(A) Retention of contrast at various points of the coronary tree and abrupt reduction of coronary flow (TIMI 0/1); (B)

restoration of coronary flow (TIMI 3) and resolution of severe diffuse vasospasm in the left coronary tree following administration

of intracoronary verapamil.
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Figure 5 ECG trace showing angina associated with transient

ST-segment elevation during continuous monitoring.

Although coronary vasospasm tends to resolve spon-
taneously, prolonged episodes can lead to myocardial
infarction, arrhythmias and sudden cardiac death. In the
case presented, coronary intervention played a major role
in exacerbating coronary spasm, resulting in cardiogenic
shock,® and death was only prevented by rapid diagnosis and
appropriate treatment.

The administration of intracoronary verapamil was prov-
idential, since although it is contraindicated in cardiogenic
shock with electromechanical dissociation, it was key to

Figure 6

resolving this patient’s severe vasospasm and thus to his
survival.

As also seen in our patient, vasospasm can recur in differ-
ent locations to the treated segment, and even in multiple
vessels.’

Coronary revascularization (whether percutaneous or
surgical) is not indicated in cases of isolated coronary spasm
without fixed coronary stenosis.2 Our patient’s coronary
anatomy was reassessed during subsequent admissions, with
due caution in the light of what had occurred during the
first hospitalization, and with generous doses of intracoro-
nary nitrates in order to establish a differential diagnosis
between isolated vasospasm (which was in fact confirmed)
and obstructive atherosclerotic disease.

Although not used in this case, intravascular ultra-
sound or optical coherence tomography can be valuable in
characterizing arterial wall atherosclerosis, and thus pro-
vide important additional information on the therapeutic
approach to adopt.

Cardiac rhythm disturbances are common during
vasospastic crises, notably atrioventricular block and
severe ventricular arrhythmias.

In most cases of variant angina, appropriate treatment
with vasodilators prevents new episodes of vasospasm.

Invasive coronary angiography during the latest hospitalization, showing severe coronary spasm of the mid left anterior

descending artery, which resolved after administration of intracoronary nitrates.
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Cardioverter-defibrillator implantation should be consid-
ered in refractory vasospastic angina complicated by
syncope and/or severe ventricular arrhythmias.®

The prognosis of variant angina is good if it is associ-
ated with normal coronary arteries and responds well to
treatment with calcium channel blockers or nitrates. The
incidence of myocardial infarction, malignant arrhythmias
and sudden death is low in these patients.?

Persistence of symptoms is normally associated with
active smoking'! or suboptimal doses of anti-anginal drugs,
which was once again seen in our case.

Conclusions

Coronary vasospasm is not a benign entity and can have a
fatal outcome. It is therefore imperative to obtain effective
coronary vasodilation, for which verapamil may be a good
choice, even in the worst hemodynamic scenarios.

Administration of potent coronary vasodilators (intra-
coronary nitrates or verapamil) should be borne in mind for
accurate assessment of the severity of angiographic lesions
before proceeding to percutaneous intervention.
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