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CASE REPORT

Optical coherence tomography to identify the cause of an
arrhythmic storm: A case report
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Abstract

A 56-year-old man experienced an aborted sudden death
followed by an arrhythmic storm. Angiography revealed
a non-severe lesion on the left circumflex artery that was
treated medically but an arrhythmic storm recurred. A
repeat angiogram was comparable but optical coherence
tomography imaging revealed a ruptured plaque
with intraluminal thrombosis. Percutaneous coronary
intervention was performed and no arrhythmia recurred.

Key words: Optical coherence tomography; Arrhythmic
storm; Sudden death
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Core tip: A 56-year-old man presented to a community
hospital after an aborted sudden death. After initial
resuscitation, he presented an arrhythmic storm with
multiple episodes of ventricular fibrillation refractory to
intravenous amiodarone. Coronary angiogram showed
a nonobstructive intermediate lesion in the mid left
circumflex artery. Because of repeated ventricular
fibrillation episodes, an optical coherence tomography
(OCT) was performed and revealed a ruptured thin-cap
fibroatheroma with an intraluminal thrombosis at the
level of the intermediate lesion. This case suggests that
performing OCT to detect vulnerable culprit lesion of
less than severe angiographic severity when an ischemic
event is likely, such as an aborted sudden death or
arrhythmic storm, may be of diagnostic value and alter
therapeutic decisions.
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INTRODUCTION

Triggers for arrhythmic storms are found in a minority
of them. Careful assessment is required as some causes
are reversible such as myocardial ischemia. We report
the first case of an arrhythmic storm where the trigger
was revealed by optical coherence tomography.

CASE REPORT

A 56-year-old man known for smoking presented to a
community hospital after an aborted sudden death. A
witness immediately began cardiopulmonary resusci-
tation and the patient received 7 shocks from an
automated external defibrillator prior to emergency
arrival. Repeated electrocardiograms and a head CT-
scan were normal. Five ventricular fibrillation (VF)
episodes recurred and were treated with defibrillation
and intravenous amiodarone. Given the refractory
arrhythmia, the patient was transferred to our center to
exclude myocardial ischemia.

Angiogram showed an intermediate lesion (50%
stenosis) on the left circumflex artery (LCX) with a TIMI
grade 3 flow (Figure 1A and B). The LCX lesion was
therefore not judged as the culprit and he was admitted
to the intensive care unit (ICU) with a plan to performed
cardiovascular magnetic resonance after therapeutic
hypothermia. Initial ICU laboratories revealed a hs-
TnT of 732 ng/mL as well as normal electrolytes. A
transthoracic echocardiogram demonstrated diffuse
hypokinesis with a left ventricular ejection fraction of
35%. Within 24 h, 10 episodes of VF recurred and were
treated with defibrillation and intravenous xylocaine.
Between VF episodes, electrocardiogram transiently
revealed inferior and posterior ST-elevation. Emergent
angiogram was repeated and was unchanged from the
day prior (Figure 1C). Optical coherence tomography
(OCT) imaging study was performed in the LCX. OCT
revealed a ruptured thin-cap lipid-rich plaque with
intraluminal thrombosis (Figure 2). Minimal lumen area
was 2.9 mm’. Because of the unstable characteristics
of the plaque and clinical presentation, percutaneous
coronary intervention (PCI) with a drug-eluting stent
was performed (Figure 3B). Adequate stent expansion
and strut apposition was confirmed by OCT (Figure
3A and C). After PCI, no arrhythmia recurred and
the patient was discharged home 8 d after admission
without neurological deficits and without an implantable
cardioverter-defibrillator. Ten months later, he is asym-
ptomatic with no recurrent cardiovascular event.

DISCUSSION

Although coronary artery disease and especially acute
coronary occlusion represent the most common cause
of sudden cardiac arrest (SCD), diagnosis and treatment
of the underlying mechanism remains a challenge!*..
In this case, because of the initial normal ECGs and
the coronary angiogram showing a non-obstructive

Raishidenge ~ WJC | www.wjgnet.com

72

lesion, it was judged that this lesion did not cause active
resting ischemia and therefore, was not the cause of the
arrhythmia. Subsequent VF recurrences and transient
ST-elevation in leads corresponding to the LCX prompted
a repeat angiogram and the use of intravascular imaging.
The unstable plaque characteristics revealed by OCT
lead us to treat the lesion with PCI and the subsequent
evolution proved that the arrhythmia’s trigger had been
effectively treated.

This case is interesting for a multitude of factors.
It highlights the limitation of post-resuscitation ECG
for the selection of patients who could benefit from
immediate coronary angiography. When initial post-
resuscitation ECGs do not demonstrate ST-segment
elevation or presumably new left bundle branch block, it
remains controversial to proceed to immediate coronary
angiography. However, as demonstrated recently in SCD
survivors, a culprit lesion (defined as > 90% coronary
stenosis) was found in 19% of patients presenting with
no ECG signs indicating myocardial ischemia™. In this
case, transient ST-elevation was only documented once
despite continuous ECG monitoring and 22 VF episodes.

It also suggests that immediate angiography may
have a central role in the management algorithm of
SCD. Among initial survivors of SCD caused by VF or
pulseless VT, it has been suggested that early coronary
angiography was associated with higher rate of survival
to discharge and favorable neurological outcome.
These observations are however retrospective and need
to be validated in adequate trials.

Another important aspect of this case is the normal
flow found in the culprit artery. In the PAMI trials, 16%
of patients had TIMI 3 flow before PCI indicating spon-
taneous reperfusion™. Therefore, plaque rupture must
be seen as a dynamic event as flow could be transiently
occluded by thrombus with spontaneous fibrinolysis
or by transient vasospasm. In this case, we supposed
the arrhythmic storm was caused by multiple transient
occlusive coronary spasms triggered by the plaque
rupture. This phenomenon increases the difficulty in
identifying ischemic causes of SCD and culprit lesion
when ECGs are normal. This case demonstrated the
additive value of OCT to further stratify intermediate
non-obstructive lesion when an ischemic event is likely.
Intravascular ultrasound (IVUS) also have been reported
to revealed culprit lesion in SCD™.. In a study of 12
survivors of SCD and high probability of coronary artery
disease who underwent cardiac catheterization, 4 of
them showed non-obstructive lesion a (< 50% stenosis
and TIMI 3 flow) but all had intraluminal thrombosis
revealed by intravascular ultrasound. However, none
of the previous reports were accompanied by a such
an arrhythmic storm™®. Moreover, to rule out plaque
rupture in survivors of SCD with non-obstructive inter-
mediate lesion, OCT own a potential advantage over
IVUS given its higher spatial resolution. Other modality
such as near infrared spectroscopy could be of value in
the future™®,

The optimal treatment of unstable plaque with
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Figure 1 Angiography images at presentation. A, B: First angiogram. Arrows show a 50% lesion on the left circumflex artery with a TIMI grade 3 flow in the RAO/
caudal view (A) and LAO/caudal view (B). After documentation of transmural ischemia and recurrence of the arrhythmic storm, the second angiogram revealed the
same non-occlusive and intermediate lesion highlighted by the arrow in RAO/caudal view (C). RAO: Right anterior oblique; LAO: Left anterior oblique.

Figure 2 Optical coherence tomography performed during
the repeated angiogram. A: OCT showing cross-section lumen
reconstruction at the level of the plaque rupture. An intraluminal
non-occlusive thrombus (+) is visualized. Arrow 1 shows rupture
thin-cap fibroatheroma as visualized by the loss of continuity of
the normal intima show by Arrow 2; B: OCT longitudinal lumen
reconstruction at the mid left circumflex artery level. Arrow 3
highlights both plaque rupture and intraluminal thrombus be just
before the bifurcation with the first marginal (asterisk). OCT: Optical
coherence tomography.

MLA: 2.9 mm’

Figure 3 Angiogram and optical coherence tomography
images after percutaneous coronary intervention. A, C: OCT
confirming stent expansion and apposition in the cross-sectional
(A) and longitudinal (C) lumen reconstruction. Arrow in A highlights
good strut apposition to the vessel wall and B is final angiogram.
The arrow in B highlights the level of the previous stenosis and
the percutaneous coronary intervention success. OCT: Optical
coherence tomography.
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adequate residual lumen area is however uncertain.
Prior reports suggest that medical management could
be adequate in these circumstances™. However, in our
case, PCI clearly was of additional value to medical
therapy. With the evolution of drug eluting stents
and especially bioresorbable vascular scaffold, these
technologies may impact the treatment of vulnerable
lesions in the future. Large trials will be needed to
evaluate the optimal diagnostic modalities and treat-
ments for these unstable lesions.

In conclusion, this case suggests that performing
OCT to detect vulnerable culprit lesion of less than
severe angiographic severity when an ischemic event is
likely, such as an aborted sudden death or arrhythmic
storm, may be of diagnostic value and alter therapeutic
decisions.

COMMENTS

Case characteristics
A 56-year-old man known for smoking presented to a community hospital after
an aborted sudden death.

Clinical diagnosis
Arrhythmic storm (ventricular fibrillation) episodes refractory to intravenous
amiodarone.

Differential diagnosis
Ischemic secondary to acute coronary syndrome, electrolytes abnormalities,
primary cardiomyopathy.

Laboratory diagnosis
Electrolytes were all normal at intensive care unit arrival, but hs-TnT was elevated.

Imaging diagnosis

Coronary angiogram showed a nonobstructive intermediate lesion in the mid left
circumflex artery. Optical coherence tomography (OCT) revealed ruptured thin-
cap fibroatheroma with an intraluminal thrombosis at the level of an angiographic
intermediate lesion in the mid left circumflex artery.

Pathological diagnosis
Acute coronary syndrome with a plaque rupture.

Treatment
Percutaneous coronary intervention with a drug-eluting stent.

Related reports

Very few cases of sudden death caused by a plaque rupture only detected
with intravascular imaging have been described but never with a so dramatic
presentation as in this case.

Term explanation
OCT is an intravascular imaging modality that uses light to capture micrometer-
resolution, three-dimensional images from within optical scattering media (e.g.,
coronary artery). Spatial resolution is between 2-10 um and his penetration
varied between 1-10 mm.

Experiences and lessons

This case suggests that performing optical coherence tomography to detect
vulnerable culprit lesion of less than severe angiographic severity when an
ischemic event is likely, such as an aborted sudden death or arrhythmic storm,
may be of diagnostic value and alter therapeutic decisions.
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Peer-review
The paper is well written.
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