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Cardiovascular disorders

1 | INTRODUCTION

Electroconvulsive therapy (ECT) is a widely-practiced pro-
cedure in psychiatric medicine that is indicated in various
conditions including depression, bipolar disorder, and/or
schizophrenia; in particular when refractory to standard
pharmacotherapy." ECT is done under general anesthesia
and utilizes electrical currents from 25 to 1000mC to in-
duce generalized cerebral seizures both clinically and elec-
trographically.” Serious cardiovascular complications may
occur in up to 8% of patients receiving ECT, while those
with pre-existing cardiac disease may have an incidence
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review of the literature.

We report a case of a 71-year-old male with severe depression treated with elec-
troconvulsive therapy (ECT) in the operating room complicated by monomor-
phic ventricular tachycardia (MMVT). The clinical presentation, treatment, and
outcomes of this catecholamine-mediated cardiac event are reported with a brief
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rate as high as 55%.° The electrical stimulus of ECT typ-
ically causes an initial parasympathetic nervous system
surge, followed by a sympathetic surge during the induced
seizure phase, which is then followed by a final post-ictal
parasympathetic surge. While parasympathetic activation
can result in bradyarrhythmias, transient asystole, and/or
premature ventricular contractions, sympathetic surges
during ECT have been reported to cause tachycardias, hy-
pertension, and/or increased myocardial demand with the
possibility for myocardial ischemia.’ We describe a case of
MMVT during ECT in a patient with co-existing psychiat-
ric and structural heart disease.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2023 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

Clin Case Rep. 2023;11:¢7450.
https://doi.org/10.1002/ccr3.7450

wileyonlinelibrary.com/journal/ccr3 1lof 5


www.wileyonlinelibrary.com/journal/ccr3
mailto:
https://orcid.org/0000-0002-3639-9047
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:djassal@sbgh.mb.ca

SU ET AL.

20 | WL Y~ Clnica CseReports

Open Access,

2 | CASE REPORT

A 71-year-old male was voluntarily admitted to a psychi-
atric unit following a suicidal overdose attempt on a back-
ground history of long-standing depressive symptoms. He
received a total of two treatments of ECT for his psychiat-
ric illness. His past medical history was pertinent for heart
failure with reduced ejection fraction (HFrEF) with a left
ventricular ejection fraction (LVEF) of 35-40%, paroxys-
mal atrial fibrillation, and prior transcatheter aortic valve
intervention. Due to social, financial, and psychiatric cir-
cumstances, the patient was only on Candesartan 4 mg po
od for his underlying HFrEF. For treatment of his acute
suicidal ideation, the patient was prescribed ECT with
bitemporal electrode placement, bidirectional pulse width
of 0.50ms, 50 Hz frequency, and 0.8 Amps of current for a
total of 55 (200mC charge delivered).

The patient's first (out of two) ECT treatments was com-
plicated by rapid atrial fibrillation with a ventricular rate of
approximately 180bpm. He was treated with 50 mg of intra-
venous esmolol resulting in improved ventricular rate con-
trol of his underlying atrial fibrillation. During the second
ECT treatment, 10days later, the patient was pre-treated
with 75mg intravenous esmolol for his underlying atrial
fibrillation. Seconds after the ECT stimulus, he was noted
to have a short-lasting episode of a wide-complex tachycar-
dia on intraoperative telemetry without a palpable pulse
detected by the anesthesiologist (Figure 1A). The mor-
phology was consistent with non-sustained MMVT with
an electrocardiographic axis change from the patient's un-
derlying rhythm. After approximately 12s, the underlying
rhythm self-converted to rapid atrial fibrillation (Figure 1B)
which was treated with an additional 15mg of intravenous
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esmolol. The patient was admitted to the coronary care unit
for postoperative monitoring with initiation of intravenous
amiodarone. Serial high sensitivity troponins, chest radi-
ography, and extended electrolyte panel testing were nor-
mal. The patient was monitored on cardiac telemetry for
7 days with no recurrent episodes of MMVT and converted
from atrial fibrillation to normal sinus rhythm. After con-
sultation with the cardiac electrophysiology service, an im-
plantable cardiac defibrillator (ICD) was not indicated due
to the catecholamine-triggered nature of the event. Prior
to discharge, the patient was established on goal directed
medical therapy for his HFrEF including oral candesartan,
metoprolol, and spironolactone.

3 | DISCUSSION

Monomorphic ventricular tachycardia, in the setting of
a structurally abnormal heart, is most commonly caused
by a re-entry circuit through regions of myocardial scar
which are associated with altered myocyte action poten-
tials, prolonged refractory periods, and uncouple cell to
cell propagation.® Various triggers have been identified in-
cluding hypokalemia, hypomagnesemia, and QT prolon-
gation. Catecholaminergic VT, which is usually genetic,
is a polymorphic VT known to be triggered by exercise,
stress, and intense emotional states.* In this case report,
we describe a patient with HFrEF who received ECT com-
plicated by transient MMVT.

A literature search on MEDLINE using the combined
terms of ECT and VT, revealed a total of eight relevant
published case reports.”? The findings of each study are
summarized in Table 1. Of all of these prior case reports of

FIGURE 1
MMVT on intra-operative cardiac

Panel (A): Non-sustained

monitoring shortly after ECT. Panel (B):
Atrial fibrillation on 12 lead ECG after
episode of non-sustained MMVT was
treated with intravenous esmolol and
amiodarone.
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VT associated with ECT, none of the patients were known
to have significant underlying structural heart disease.
One case report proposed a cause of ECT-induced VT to
be due to electrolyte imbalances, as correction of hypo-
kalemia and hypomagnesemia resulted in acute termina-
tion of the tachyarrythmia.'® Additional cases describe
that VT can be triggered by the enhanced catecholamine
surge of ECT, resulting from hyperkalemia related to
various anesthetic induction agents.>'! Finally, several
authors highlight the possible trigger of atropine use
prior to ECT, which is a common practice used to prevent
post-ictal bradyarrhythmias and to reduce respiratory se-
cretions that could lead to aspiration events.'® In these
cases, the authors propose that atropine exaggerates the
sympathetic response which thereby leads to ventricular
ectopy.7'9’12 As such, the use of beta-adrenergic blockers,
such as esmolol'? or landiolol,” have been postulated as a
means to mitigate this adverse autonomic response and
thereby prevent VT.

To our knowledge, this is the first case report of a pa-
tient with pre-existing structural heart disease with an
underlying substrate for scar-mediated VT with evidence
of a catecholamine-induced event in the setting of ECT.
During his second ECT, the patient self-converted out of
the MMVT into his pre-existing atrial fibrillation before
any acute intervention. His atrial fibrillation was managed
appropriately with esmolol and amiodarone to achieve ad-
equate rate and rhythm control. Similar to the previous
published case reports,® !> we did not find an alternative
etiology for the MMVT, and given the temporal relation-
ship of this tachyarrythmia during the ECT treatment,
and no further plans to re-attempt ECT, implantation of
an ICD was not warranted.

While the optimal pre-treatment and acute manage-
ment of ECT-induced VT is not well studied, prompt rec-
ognition of VT, as well as identifying patients at risk for
this adverse event, is of utmost importance for ensuring
patient safety during ECT. In cases where VT is found to
have been triggered by ECT, close cardiac monitoring, im-
mediate access to anti-arrythmics and defibrillation, and/
or alternative psychiatric therapies should be considered.
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