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Introduction

Coronary vasospasm-induced ventricular fibrillation
(VF) is a well-documented clinical condition, and there
are existing reports in medical publications on this sub-
ject [1]. Treatment approaches for these patients can be
challenging. In most cases, vasodilator therapy relieves
anginal and VF episodes, but sometimes, in the case of
recurrence, intracardiac defibrillator (ICD) implantation is
performed with concomitant medical therapy [2]. When
a patient receives multiple ICD shocks for recurrent VF
episodes after vasospastic attacks in spite of the use of
vasodilator therapy, it is an undesirable situation for both
the patient and the doctor.

In this paper, we present a case of a patient suffering
from this clinical condition that was successfully treated
through coronary stent placement.

Case report

A59-year old male patient was referred to our hospital
after suffering a VF attack and was successfully treated
with defibrillation. At his initial evaluation, the patient’s
mind was clear and his hemodynamic parameters and
other physical examination findings were normal. His
electrocardiogram results indicated a sinus rhythm with
a rate of 60 bpm, there was no significant ischemic find-
ing, the QT interval was normal and there was no sugges-
tion of Brugada syndrome or arrhythmogenic right ven-
tricular dysplasia (Figure 1 A). Biochemical tests including
cardiac troponin, serum potassium and magnesium lev-
els were all normal. His previous medical history indicat-
ed that there had been two syncopal episodes within the
last 2 months. There were no specific triggers for these
episodes, but the patient described anginal chest pain
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immediately before the syncopal attacks. He had experi-
enced no exercise-induced angina, and there were no in-
stances in his family history of sudden death of unknown
origin. His echocardiogram results showed that the car-
diac chambers were of a normal size, there was normal
systolic function of both left and right ventricles, and the
wall thickness was also normal. Coronary angiography
was administered and a moderate lesion was detected
in the middle portion of the right coronary artery (RCA)
(Figures 2 A—C). This lesion was evaluated with fractional
flow reserve (FFR) using 200 pg and then 300 pg intra-
venous adenosine injections. The FFR ratio was found to
be 0.86. Amiodarone perfusion was administered at the
time of his first medical contact, and this treatment was
continued for 24 h. The day after hospitalization he expe-
rienced another VF episode and was successfully treated
with defibrillation. His monitor records detected an ST
elevation in inferior leads a few seconds before the VF
(Figure 1 B). Vasodilator treatment including nitrate and
calcium channel blockers (nifedipine, isosorbide mono-
nitrate) was added to his therapy. Despite vasodilator
therapy being applied, he experienced a similar episode
1 day after (Figure 1 C), and therefore an ICD was im-
planted in the patient. Intravenous nitrate infusion com-
menced and was titrated to the maximum dosage that
the patient’s blood pressure would allow. In addition, the
nifedipine dosage was increased to 60 mg/day. A second
calcium channel blocker agent was not added. Over the
following 2 days, the ICD device shocked the patient due
to similar episodes (Figures 1 D, E). As the vasodilatator
therapy alone failed to prevent the VF attacks, the de-
cision was made to stent the suspected culprit lesion.
A provocation test was not performed due to the risk of
severe vasospasm and a fatal arrhythmic storm. A long-
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Figure 1. A -

length new-generation drug-eluting stent (DES) (Xience V
3.5 x 28 mm) was preferred to completely cover the va-
sospastic segment in the RCA (Figure 2 D). Vasodilatator
therapy was continued with both 60 mg of isosorbide-5
mononitrate and 60 mg of long-acting nifedipine admin-
istered once a day. After the coronary stenting, VF attacks
did not reoccur, and the patient has now been free from
any anginal and VF attacks for 2 years.

Discussion

Vasospastic angina-induced malignant ventricu-
lar arrhythmias play a significant role in sudden cardi-
ac death etiology [3], but there is no consensus on the
management strategy for these patients. Even though,
according to some reports, vasodilatator therapy alone
is sufficient in such cases, there are other opinions that
in some cases ICD implantation is a necessity [4, 5]. In
addition, Gaspardone et al. stated that stent placement
for the coronary vasospasm could lead to satisfactory
results in selected patients [6]. Stenting could be consid-
ered in cases where vasospasm-related symptoms could
not be kept under control using optimal medication. On
the other hand, according to a study by Nishizaki et al.,
patients in whom coronary vasospasm emerged with
ventricular arrhythmia have vulnerable myocardial sub-
strate and always have a risk of sudden cardiac death
[7]. Therefore, an ICD could be considered as a treatment
option even after the patient experiences their first at-
tack. In our case, neither vasodilator therapy nor the ICD
solved the problem.
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Initial electrocardlogram. B — ST elevation in inferior leads during vasospasm. C — VF following ST
elevation. D — defibrillation and maintaining sinus rhythm

Coronary vasospasm could occur several times in
different vessels and segments and could cause diffuse
narrowing [8]. Tsujita et al. demonstrated intimal hy-
perplasia and thick fibrous atheroma plaque in the va-
sospastic segment with intravascular ultrasound (IVUS)
[9]. Also, two thirds of patients have noncritical athero-
sclerotic plaque in the vasospastic segment [10]. There-
fore if there is a noncritical plaque in the region of the
vasospastic vessel, this could help clinicians to attempt
correct localization. There are various factors underlying
the pathophysiology of the coronary vasospasm. These
precipitate local hyperreactivity of the coronary smooth
muscle to a variety of constrictor stimuli that act through
various surface receptors [10]. Endothelial dysfunction in
non-critic plaque could facilitate the vasospasm. Despite
optimal medical treatment with calcium channel blockers
and nitrates, 5% to 30% of patients continue to have re-
current anginal episodes, and both myocardial infarction
and arrhythmic sudden cardiac death may occur [11].

Although there are similar case reports in the medical
literature [12], the case that we have presented differs
from others due to its periodic nature. Data are scarce in
current publications with respect to the optimal manage-
ment method for cases where periodic vasospasm and
VF attacks occur despite the use of appropriate vasodi-
latator therapy. There are some studies demonstrating
altered endothelial functions after placement of the first
generation DES [13]. Kounis et al. stated that some DES
thromboses could be related to hypersensitivity and cor-
onary vasospasm caused by coronary stents [14]. How-
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Figure 2. A, B, C—Coronary angiography of the patient. D — RCA after coronary stenting

ever, third generation DES polymers are more compatible
with vascular endothelium. Also, as there has been no
study demonstrating that coronary vasospasm is in-
duced by a third generation DES, we elected to use one in
this case. Although coronary stenting is not a widespread
treatment modality for vasospasm, in our case the pres-
ence of noncritical plaque in the RCA suggested that
stent insertion may solve the problem. As the patient
has been free from any VF attacks for 2 years since cor-
onary stenting, this has validated our opinion. Also, this
is the first reported case of coronary vasospasm treated
with a third generation DES. As we have noted above,
a DES can treat vasospasm as well as cause vasospasm;
however, we believe that our case could help clinicians in
their decision making under such challenging conditions.
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Conclusions

Coronary vasospasm-induced malignant ventricular
arrhythmia should always be considered in cases of sud-
den cardiac death where the ventricular arrhythmia’s eti-
ology is not clear. Hence, recommended treatment could
be percutaneous coronary intervention instead of elec-
trophysiological study and radiofrequency ablation.
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