Received: 6 March 2024

Revised: 7 June 2024

Accepted: 10 June 2024

DOI: 10.1002/pcn5.221

CASE REPORT

\

GO
8/

Psychiatry and Clinical Neurosciences

A case of reinitiation of modified electroconvulsive therapy
2 weeks after modified electroconvulsive therapy-induced
Takotsubo cardiomyopathy in a male patient with major
depressive disorder

Dai Kezuka MD, PhD'?
Kei Sakuma MD, PhD?

1Department of Comprehensive
Psychosomatic Medicine, Asaka Hospital,
Koriyama, Japan

2Dijvision of Psychiatry, Tohoku Medical and
Pharmaceutical University, Sendai, Japan

3Department of Internal Medicine, Asaka
Hospital, Koriyama, Japan

“Department of Cardiovascular Medicine,
Dokkyo Medical University Hospital, Mibu,
Tochigi, Japan

Correspondence

Dai Kezuka, MD, PhD, Division of Psychiatry,
Tohoku Medical and Pharmaceutical
University, 1-15-1 Fukumuro, Miyagino-ku
Sendai 983-8536, Japan

Email: dai.kezuka.pl@alumni.tohoku.ac.jp

Funding information
None

| Akiko Haruyama MD, PhD** | Eiji Suzuki MD, PhD? |

Abstract

Background: Takotsubo cardiomyopathy (TCM) is a left ventricular dysfunction
resembling acute coronary syndrome. Its prognosis is generally favorable; however, a
subset of patients may present with severe complications. TCM is a rare side-effect of
modified electroconvulsive therapy (ECT); it has been reported in 22 female and two
male patients. Eight cases of ECT reinitiation after TCM have been reported (all females),
with the shortest duration being 3 weeks.

Case Presentation: We report the case of a 61-year-old man with a history of major
depressive disorder and no history of heart disease or previous ECT treatment.
Antidepressants had been ineffective, and ECT was indicated. After the third ECT
session, the patient complained of chest pain and shortness of breath. Electrocardio-
graphy revealed ST elevation, and catheter angiography was used to diagnose TCM. The
patient had mild heart failure but remained stable. Recognizing that ECT was effective,
the patient asked for it to be reinitiated. We confirmed that the cardiac function had
been normalized, applied a bisoprolol fumarate patch as a preventive measure, and
reinitiated ECT 14 days after the onset of TCM. ECT was performed five times, with no
recurrence of TCM and a marked improvement in depression.

Conclusion: We describe a male patient with major depressive disorder who underwent
reinitiation of ECT 2 weeks after ECT-induced TCM. Therefore, TCM should be
recognized as a side-effect of ECT, even in men. Moreover, depending on whether the
patient's condition is stable, ECT can be successfully performed in patients with TCM.
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BACKGROUND

Takotsubo cardiomyopathy (TCM) is a left ventricular dysfunction
resembling acute coronary syndrome, with symptoms of chest pain,
shortness of breath, ST elevation and T-wave inversion upon
electrocardiography (ECG), and elevated cardiac troponin.! The
diagnostic tool for TCM is coronary angiography with left ventriculo-
graphy showing apical hypokinesis, basal hypercontractility, and no
significant coronary artery stenosis.) > TCM is transient and reversible,
and its prognosis is generally favorable; however, a subset of patients
may present with complications such as heart failure, arrhythmia, and
cardiogenic shock.?* Its pathogenesis is not fully understood;
however, exaggerated sympathetic stimulation and catecholamine
elevation are likely central roles of TCM.%**7 Many patients with
TCM experience emotional and/or physical stress, anxiety, and
depression before disease onset.>%” In fact, the prevalence of TCM
is higher in patients with psychiatric and neurological disorders than in
healthy individuals, possibly because these disorders activate the
sympathetic nervous system.®>®” Most patients treated with TCM are
postmenopausal women, with a female-to-male ratio of approximately
9:1.3® However, men in the acute phase of TCM have more severe
complications, fatal arrhythmias, and in-hospital mortality rates than
women.”"* Therefore, more careful observation and interventions are
required for men than for women. It is unclear why most patients with
TCM are women and why complications are more severe in men;
however, this may be due to different stress-coping strategies
between men and women.*?

In rare cases, TCM occurs as an adverse effect of modified
electroconvulsive therapy (ECT); there are only 24 known cases.*? Of
these cases, only two were male, and both had schizophrenia and were
treated with clozapine and ECT.2®%* Previously, eight female patients
underwent reinitiation of ECT after TCM, with a duration until
reinitiation of between 3 weeks and 9 months.*>%°"17 |n this report,
we describe the case of a male patient with major depressive disorder
who underwent reinitiation of ECT 2 weeks after ECT-induced TCM.

CASE PRESENTATION

We report the case of a 61-year-old man with a history of severe
major depressive disorder and no history of heart disease. The
patient had undergone one psychiatric hospitalization for a depres-
sive episode 2 years previously, was treated successfully with
duloxetine 40 mg/day, and had no previous ECT. Although the
patient continued to receive duloxetine at 40 mg/day after leaving
the hospital, the depression worsened, and an additional dose of
20 mg/day of escitalopram (the maximum dose in Japan) for several
months did not improve the symptoms. Therefore, the patient was
admitted to our hospital.

The patient had obvious suicidal ideation and prior suicide
attempts, with a Hamilton Depression Rating Scale (HAM-D) score of
32, indicating severe or very severe depression. Although we increased

duloxetine to 60 mg/day (the maximum dose in Japan) for 3 weeks, the
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FIGURE 1 Electrocardiographic changes before and after the
onset of Takotsubo cardiomyopathy (TCM). (a) Electrocardiogram
(ECG) upon admission showed sinus rhythm without any
abnormalities. The QTc (=QT/RRY?) interval was 406 ms. (b) ECG at
the onset of TCM showed ST elevation and T-wave inversion in leads
V3-V5 and a prolonged QTc interval of 545 ms. (c) ECG on Day 7
showed improved ST elevation. The QTc interval was 464 ms.

On day 7

depressive mood did not improve, and suicidal ideation worsened. Due
to drug resistance and exacerbation of psychiatric symptoms, ECT was
indicated according to the guidelines,*®*?
undergo ECT. Pre-ECT, the ECG revealed sinus rhythm without any

abnormalities (Figure 1a). Blood tests and somatic pre-evaluations were

and the patient consented to

also unremarkable, and there was no significant medical history,
including no history of heart disease.

We used a standard general anesthetic protocol in this case.
After premedication with thiopental and succinylcholine, bilateral
ECT was performed. The anesthesia dose and ECT technique are
described in Table 1. Because motor seizure occurred in the first
session, the succinylcholine dose was increased in the second and
subsequent sessions (Table 1). The second ECT session was
performed without any problems. However, shortly after the third
ECT session, the patient complained of chest pain and shortness of
breath. The ECG showed marked ST elevation (Figure 1b) and T-wave
inversion in leads V3-V5, and the QTc interval was prolonged to
545ms. In addition, the blood test results were positive for
qualitative troponin T, a marker of myocardial disorders. The vital
signs were as follows: blood pressure, 122/77 mmHg; pulse rate,
64 beats/min; and oxygen saturation, 97% (room air). The patient
was, therefore, transferred to a general hospital for coronary

angiography. The quantitative troponin | and B-type natriuretic
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TABLE 1 Anesthesia dose and modified electroconvulsive
therapy technique

First session/Second to
eighth session

Height 180cm
Body weight 70kg
Anesthesia

Thiopental 2.1 mg/kg

Succinylcholine 0.57 mg/kg/0.86 mg/kg

Thymatron®

Electrode placement Bilateral
Electrical dose 152mC
Pulse width 0.5ms
Frequency 30 Hz
Program LOW 0.5%

Note: The succinylcholine dose was increased in the second and
subsequent sessions. Other parameters remained consistent across all
sessions, including those before and after the onset of Takotsubo
cardiomyopathy.

2LOW 0.5: Fixed 0.5-ms pulse width, varies frequency to maximize
duration.

peptide (BNP) levels were 386.0 and 190.6 pg/mL, respectively.
Coronary angiography revealed no stenosis or occlusion of the
coronary arteries, ruling out acute cardiac syndrome. However, the
left ventriculogram revealed hypokinesia at the apex and hypercon-
traction of the basal segment; therefore, the patient was diagnosed
with TCM and was closely monitored, remaining stable without any
complications. Three days later, the patient was transferred to our
hospital where he acknowledged improvement in depression and
denied suicidal ideation. Additionally, the HAM-D score improved to
17, indicating that ECT was effective. For further improvement, the
patient requested a reinitiation of ECT. The psychiatrists and
cardiologists carefully considered and agreed with the reinitiation
of ECT under the following three conditions: (1) the patient had to
show stable vitals, negative troponin T, improvement in left
ventricular motion and ECG changes, and no appearance of heart
failure or arrhythmias; (2) B-blocker had to be applied as a preventive
measure; and (3) ECG had to be performed every time after ECT,
regardless of TCM symptoms.

On Day 5, ECG showed normal left ventricular function, and
blood tests showed negative troponin T and a BNP level of 36.1 pg/mL.
On Day 7, the ECG showed improved ST elevation (Figure 1c). The
plasma catecholamine levels measured at rest were all within the normal
range, with adrenaline (AD) at 20 pg/mL, noradrenalin (NA) at 90 pg/mL,
and dopamine (DA) at a low level (<10 pg/mL). Subsequently, cardiac
function normalized.

Before reinitiating ECT, we considered the recurrence rate of
TCM, which is estimated to be 1.8% per patient year?; however, we
also considered the fact that ECT could be reperformed without TCM

a S
Psychiatry and Clinical Neurosciences \C\/

recurrence under the use of B-blockers.2?2° There was a possibility
of ECT-induced TCM recurrence; however, there was also a
possibility of TCM recurring due to depressive stress. In previous
reports, the most common preventive measures of ECT reinitiation
were B-blockers; however, the type, dose, and route of administra-
tion varied.*®> We selected a bisoprolol fumarate patch (equivalent to
1 mg/day of the tablet form), which was applied all day and daily from
Day 5. We reinitiated ECT on Day 14. A bisoprolol fumarate patch
was continued during ECT. After the ECT, the patient complained of
shortness of breath but no chest pain. Although the catecholamine
levels were markedly elevated 30 min after ECT, with AD, NA, and
DA levels of 1070, 2250, and 100 pg/mL, respectively, the ECG was
normal.

In total, ECT was performed five times after the onset of TCM
(eight times including before the onset of TCM), with no recurrence
of TCM. The patient's depression improved remarkably, with a HAM-
D score of 8 at the end of treatment; therefore, the patient was
discharged. As a preventative measure, the bisoprolol fumarate
patches were continued after hospital discharge. A follow-up

echocardiogram after 1 month showed normal wall motion.

DISCUSSION

This study describes the rare case of a male patient with major
depressive disorder who underwent reinitiation of ECT 2 weeks after
ECT-induced TCM. This case is novel because TCM is rare in male
patients, and the duration until ECT reinitiation was shorter in this
case than in previous reports. Our report presents two clinical
implications.

First, TCM should be recognized as a side-effect of ECT, even in
men. Second, depending on the case and the condition of the patient,
ECT can be successfully performed in patients who have recently
experienced TCM.

ECT-induced convulsions produce strong sympathetic stimula-
tion with concomitant changes in plasma catecholamine levels, with
plasma AD and NA levels steeply increasing two to six times higher
than normal levels.?%?2 The mean plasma catecholamine levels at the
onset of TCM are 1264, 2284, and 111 pg/mL for AD, NA, and DA,
respectively, whereas those for myocardial infarction are 376, 1100,
and 61 pg/mL, respectively.?® After reinitiation of ECT in our case,
the patient did not have a recurrence of TCM; however, the
catecholamine levels were elevated. Therefore, the measurement of
plasma catecholamines after ECT may be a good reference as a risk
assessment for TCM.

In a previous report, 70.8% of patients developed TCM within
the third session of ECT.'? Similarly, the onset also occurred at the
third session in our case. Therefore, more careful observation is
required during the first several sessions, and if patients complain of
chest pain and/or shortness of breath, electrocardiography and
echocardiography should be performed.

The onset of TCM s significantly associated with psychiatric
stress and/or disorders that stimulate the sympathetic nervous



> | PCN @9

TAKOTSUBO CARDIOMYOPATHY AFTER ECT

<
Psychiatry and Clinical Neurosciences \C\/

system and increase plasma catecholamines.>*” For example, in a
subset of patients with major depression, panic, or anxiety disorder,
emotional stress decreased the reuptake of NA, which increased the
plasma NA levels.?4?° Therefore, patients with severe psychiatric
disorders who are indicated for ECT may have a history of TCM. In
this case, we showed that ECT can be successfully performed in a
patient who has recently had ECT-induced TCM 2 weeks prior,
provided that cardiac function is normalized and that B-blocker
administration is maintained. This may also be applicable to patients
indicated for ECT who have a recent past history of TCM. Although
this case report cannot definitively prove safety and careful
consideration is required when indicating ECT, it is significant to
demonstrate the possibility of reducing the time to indicate ECT from
3 to 2 weeks after the onset of TCM. These findings may be
particularly important for patients with severe suicidal ideation or
catatonia, who often require immediate ECT.

In conclusion, we report the case of a male patient with major
depressive disorder who underwent reinitiation of ECT 2 weeks after
ECT-induced TCM. As a result, TCM should be recognized as a side-
effect of ECT, even in men. Furthermore, depending on the case and
condition of the patient, ECT can be successfully performed in
patients who have recently experienced TCM. However, future
prospective studies are required to show the efficacy and safety of
ECT in patients with prior TCM.
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