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Results: The patient received 14 acute bitemporal treatments
followed by six maintenance bitemporal treatments, which
significantly improved catatonia without any complications.

Conclusion: ECT was administered to a patient with
congenital heart disease without any cardiovascular
complications, reinforcing the safe use of ECT for patients
with congenital heart disease.
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INTRODUCTION

ECT is a procedure in which an electric current is passed
through the brain using electrodes to generate generalized
cerebral seizures to manage treatment-resistant depression
and several other psychiatric illnesses, including catatonia.!
Catatonia is a psychomotor syndrome associated with
several mental illnesses and
some medical conditions
characterized by verbigeration
and waxy flexibility.?*

Urgent medical attention

is crucial due to the lack of
communication, poor oral
intake, electrolyte imbalances,
hypokinesis, physical
deterioration, potential risk

of skin ulceration, and venous
thrombosis.?® Benzodiazepines
and ECT are the effective treatment options for catatonia.?*
Fontan surgery is a staged palliative procedure for a single
ventricle congenital heart disease, in which the single
ventricle pumps blood systemically, whereas the venous
system drains passively into the pulmonary circulation.*

ECT is known to increase the workload of the heart due

to the surges in the parasympathetic and sympathetic
nervous system caused by the electric stimulus, potentially
detrimental to patients with preexisting heart disease.>® The
case report examines ECT administration and anesthetic
management of a patient with congenital heart disease.

CASE REPORT

A 26-year-old male with a complex congenital hypoplastic
left heart status post Norwood and Glenn procedure in 1997,
whose case was complicated by cardiac arrest with frontal
brain anoxic injury, followed by Fontan procedure with
stenting for coarctation of the aorta and pulmonary artery

The case report examines ECT
administration and anesthetic

management of a patient with
congenital heart disease.
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stent placement in 1999, presents with major depressive
disorder (MDD) and catatonia in August 2022. The patient
also has a history of autism and hypertension (HTN), which
was treated with Lisinopril 10 mg daily. Before developing
catatonia, he functioned independently with minimal
assistance while living in assisted care. On admission, he was
non-verbal with limited oral intake and required a feeding
tube for nutrition. The patient was admitted to the inpatient
psychiatric unit for further management. Despite some
improvement with intravenous lorazepam, ECT was initiated
to achieve complete resolution of catatonia. Consent for
procedure and anesthesia was obtained by a court-appointed
guardianship.

Preoperative assessments included echocardiography,
electrocardiography (EKG), and consultations with cardiology
and neurology. Patient was adequately optimized and cleared
for ECT from a cardiac perspective. A cardiac anesthesiologist
was consulted to formulate an anesthetic plan and was
present for the first several
treatments of ECT, given the
uncertainty of the patient's
hemodynamic response to
ECT. Due to the concern of
the dilated neoaorta and
hypertension, an awake
arterial line and a pacer pad
were placed for the initial
ECT session to monitor and
treat the acute hemodynamic
alteration with autonomic activation. The goal was to have
tight control of blood pressure. In addition, a filter was placed
on the intravenous line, and caution was taken to avoid air

in the lines as the patient had a patent atrial septectomy.
After adequate preoxygenation, the anesthetic induction

was achieved with etomidate 10 mg and succinylcholine 60
mg. During the first session, blood pressure was controlled
with a total dose of 3.75 mg of nicardipine. The airway

was managed with a bag valve mask. The patient was
hemodynamically stable with no significant arrhythmia or
hypertension. Since the patient could tolerate the first ECT
without complications, the arterial line and pacer pads were
not placed for the subsequent ECTs. However, the patient
required a combination of antihypertensive agents like
esmolol, labetalol, nicardipine, and clevidipine (ultrashort
short-acting calcium channel blocker), with etomidate
increased to 14 mg during the series of treatment. The
intravenous fluid was given judiciously to maintain preload.
The patient tolerated the acute and maintenance phase of



ECT without any complications. The cardiac anesthesiologist
was on standby for at least the first eight ECTs at the request
of the family and to ensure safety. The patient successfully
underwent 14 acute bitemporal treatments followed by six
maintenance bitemporal treatments (09/12/22-10/14/22)
with significant improvement in catatonia.

DISCUSSION

The physiological effects of the brief session (15-20
minutes) of ECT treatment are profound in the cardiovascular
system.®” The acute hemodynamic changes are triggered

by the activation of the autonomic nervous system (ANS)

by the electrical stimulus.>” The initial response is a
parasympathetic discharge, lasting for 10-15 seconds,
resulting in bradycardia, hypotension, or even asystole,
followed by an exaggerated sympathetic surge, peaking in
3-5 minutes, leading to a transient increase in systolic blood
pressure (SBP) by 30% to 40% and an increase in heart rate
by 20% or more.>” One of the risk factors that increase the
risk of bradycardia and asystole during ECT is pre existing
heart disease.6 Increased tissue oxygen consumption with
seizure activity can precipitate myocardial ischemia and
infarction in patients with compromised hearts.>®

Decreases in left ventricular systolic and diastolic function
may persist for 20 minutes and up to 6 hours following ECT,
even in patients without cardiac disease.>®

Arrhythmia is one of the most common cardiac complications
of ECT, manifested as bradycardia, premature atrial
contractions, supraventricular tachycardia, premature
ventricular contractions, and ventricular tachycardia or even
asystole. There are incidences of varying degrees of heart
blocks, including Wolf-Parkinson syndrome® and new-onset
atrial fibrillation with ECT.? Reversible contractile dysfunction
of the myocardium, referred to as myocardial stunning, that
continues after an episode of ischemia, despite coronary
reperfusion, has also been reported after ECT. The increase
in vascular permeability caused by the catecholamine
discharge from the sympathetic surge can potentially lead

to cardiogenic pulmonary edema, which could threaten one
with preserved heart function.’® Takotsubo Cardiomyopathy
(TCM), a reversible heart failure characterized by left
ventricular hypokinesis and apical ballooning, can also be
precipitated by significant emotional and physical stress
related to procedures such as ECT.2011
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There are very few case reports of ECT for patients with
congenital heart disease. Grover et al. reported successful
ECT treatment for a patient with atrial septal defect.’? Yet
another case reported on ECT treatment for a patient with
Marfan Syndrome by Rao et al.** There are no absolute
contraindications for ECT, and it is considered a low-risk
procedure. During ECT, pre-treatment with anticholinergics,
like glycopyrrolate or atropine, to prevent bradycardia

and asystole is routinely not given except for the seizure
thresholding, a process of determining the lowest energy
required to evoke a seizure lasting @ minimum of 25 seconds
on electroencephalogram (EEG)’ as the response from the
parasympathetic surge is very brief and the catecholamine
release compensates it.6 The sympathetic surge resulting in
hypertension and tachycardia is routinely treated with beta-
blockers and antihypertensives.”

Having an understanding of the physiological effects of ECT
helps to manage the potential complications effectively.

A thorough preoperative evaluation, assessment of the
functional status, labs, tests, and medical clearance are
imperative for the safe administration of ECT. In addition

to standard monitoring, such as EKG, pulse oximeter, end-
tidal cardio dioxide (ETCO2), and blood pressure, invasive
monitoring like arterial line may also be required in patients
with severe cardiac comorbidities. A cardiac anesthesiologist
may be a great resource to formulate anesthetic plans.

Even though several potential complications are possible,
adequate optimization of any preexisting conditions,
judicious selection of medications, meticulous monitoring,
and an expert team can ensure the safety for the patients.

CONCLUSION

ECT is the standard therapy for treatment-resistant
depression and other psychiatric illnesses, including
catatonia.* The physiologic effect of ECT is significant,

and the acute hemodynamic changes can be potentially
detrimental to patients with comorbidities, especially pre
existing heart disease. A multidisciplinary approach with
careful evaluation and monitoring with the right choices of
drugs enables the safe administration of ECT for high-risk

patients. ,N«_
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To test your knowledge on this issue’s article, provide correct answers to the following
questions on the form below. Follow the instructions carefully.

1. Which statement is CORRECT about the autonomic
activation by electric stimulus?

A) Initial sympathetic system activation followed by
parasympathetic system activation.

B) Initial parasympathetic system activation followed
by sympathetic system activation.

C) The electric stimulus does not activate the
autonomic nervous system.

D) No special order in the activation.

2) How long does the usual parasympathetic
response last?

A) 10-15 minutes
B) 10-15 seconds
C) 3-5 minutes
D) 3-5 seconds

3) When does the sympathetic surge usually peak?
A) 2-3 minutes
B) 10 minutes
C) 3-5 minutes
D) 15 minutes

4) How does parasympathetic activation manifest?

A) Ventricular arrhythmia

B) Hypotension, Bradycardia, Asystole
C) Hypertension

D) Tachycardia

5) How does sympathetic activation
manifest?

A) Hypotension

B) Bradycardia and asystole

C) Hypertension and tachycardia

D) Hypertension and bradycardia

6) Which statement is correct?

A) Seizure does not increase myocardial oxygen
consumption

B) There is no systolic or diastolic dysfunction with ECT

C) Myocardial stunning is possible with ECT

D) ECT does not have any profound effect on the

cardiovascular system.

7) What is one of the most common cardiac
complications of ECT?

A) Changes in blood pressure

B) Arrhythmia

C) Decrease in systolic and diastolic function.
D) Increased cardiac output

8) What is the possible cause of cardiogenic
pulmonary edema with ECT?

A) Decreased catecholamine release leading to
increased vascular permeability

B) Increased catecholamine release leading to
increased vascular permeability

C) Decreased catecholamine release leading to
decreased vascular permeability

D) Increased catecholamine release leading to
decreased vascular permeability

9) The response from the sympathetic response is
routinely treated during ECT?

A) True

B) False

10) During seizure thresholding, a process of

determining the lowest energy required to evoke
a seizure lasting a minimum of 25 seconds on
electroencephalogram, anticholinergics are
routinely given.

A) True
B) False
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Continuing Education Quiz

To apply for Continuing Education/
Contact Hours:

1) Provide all the information requested on this form.
2) Provide correct answers to this issue’s quiz in

QuUIZ 1

PAGE 2 of 2

The answers to the Fall 2024 "Anesthetic Management
of a Patient with Congenital Heart Disease Undergoing
Electroconvulsive Therapy: A Case Report" Quiz 1 are:
(circle answers)

. 1. ABCD 6. ABCD
the box to the right
3) Mail this form along with $10 Member or 2. ABCD 7. ABCD
$20 Non-Member 3. ABCD 8. ABCD
(check or money order, payable to ASATT) to: 4 ABCD AB
ASATT : %
6737 W Washington St, Ste 4210 5. ABCD 10. AB
Milwaukee, WI 53211 \_ m
Name: ASATT
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Phone Number:
City: State: Zip:
Signature: Date:

ACHIEVE 80% IN THIS QUIZ TO EARN ONE (1) CONTINUING EDUCATION CREDIT.



