CASE REPORT

Thoracic Epidural Blockade for Ventricular Tachycardia Storm
in Patient with Takotsubo Cardiomyopathy
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ABSTRACT

Introduction: Takotsubo cardiomyopathy is acute nonischemic myocardial dysfunction of the left and/or right ventricle which usually recovers
completely within several days to weeks. We report a case where thoracic epidural analgesia was used to manage sympathetic storm in Takotsubo

cardiomyopathy.

Case description: A 58-year-old diabetic female who was being treated for urinary tract infection and diabetic ketoacidosis for the past 2
days sustained an episode of pulseless ventricular tachycardia which was treated as per ACLS protocol. Troponin levels were raised, and 2D
echocardiography was showing “Takotsubo cardiomyopathy” with typical apical ballooning of the left ventricle at the time of admission, and
she was mechanically ventilated and receiving vasopressors. She continued to get episodes of ill-sustained ventricular tachycardia. In spite of
conventional management, episodes of ill-sustained ventricular tachycardia continued, and hence, sympathetic blockade with thoracic epidural

catheter was administered to control the ventricular tachycardia storm.

Conclusion: Sympathetic blockade to treat ventricular tachycardia is a promising approach which needs to be validated with more evidence.
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INTRODUCTION

Takotsubo cardiomyopathy is acute nonischemic myocardial
dysfunction of the left and/or right ventricle which usually recovers
completely within several days to weeks.' Sympathetic overdrive
and catecholamine excess play a central role in pathophysiology
of Takotsubo cardiomyopathy.*~6 Sympathetic hyperactivity leads
to life-threatening arrhythmias. Ventricular arrythmias account
for about 2-10% which significantly increases morbidity and
mortality.”° Sympatholysis with thoracic epidural analgesia can be
effective short-term measure to decrease arrhythmic burden.'®-'?
We report a case where thoracic epidural analgesia was used to
manage sympathetic storm in Takotsubo cardiomyopathy.

Case DEScRIPTION

A 58-year-old diabetic female was transferred to our intensive care
unit after undergoing an emergency coronary angiogram, which
revealed normal coronaries. She was being treated for urinary tract
infection and diabetic ketoacidosis for the past 2 days at a private
hospital. During this period, she sustained an episode of pulseless
ventricular tachycardia which was treated as per advanced cardiac
life support protocol after which she got transferred for a coronary
angiogram at our hospital. Troponin levels were raised and 2D
echocardiography was showing left ventricular hypokinesia.

At the time of intensive cardiac unit admission, she was
mechanically ventilated and receiving vasopressors (norepinephrine
0.18 pg/kg/minute). She was easily arousable to call and did not
have any neurological deficit. She continued to get episodes of ill-
sustained ventricular tachycardia. Her arterial blood gas revealed
an optimal oxygenation and a high anion gap acidosis. Blood
biochemistry showed a neutrophilic leukocytosis.

She was given intravenous amiodarone infusion along with
correction of the existing electrolyte disturbances—hypokalemia
(2.9 mEqg/dL) and hypomagnesemia (1.2 mEqg/dL). Intravenous
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meropenem was given in view of urosepsis. Human insulin infusion
was administered for controlling blood sugar levels between 140
mg/dL and 180 mg/dL. Her general condition improved over the
next 12 hours with resolution of shock, correction of acidosis, and
restoration of a normal sinus rhythm. She was hence extubated.
She was subjected to computed tomography urography which
confirmed pyelonephritis.

Bedside 2D echocardiography was suggestive of “Takotsubo
cardiomyopathy” with typical apical ballooning of the left
ventricle. Speckle tracking on echocardiography suggested apical
hypokinesia (Fig. 1).

Electrophysiologist opinion was sought and oral bisoprolol
was added along with oral amiodarone. As she improved, she
was shifted to the step-down unit for further management.
Cardiac magnetic resonance imaging done to rule out structural
abnormality revealed Takotsubo cardiomyopathy appearance in
mid and apical cavity (Fig. 2).

Within 12 hours, she was shifted back to the intensive care unit
for episodes of ill-sustained ventricular tachycardia with pulse. She
was managed as per advanced cardiac life support guidelines with
synchronized cardioversion. Intravenous antiarrhythmic bolus
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Figs 1A and B: 2D echo suggestive of apical ballooning and speckle tracking echocardiography suggestive of decrease of motion of apical

myocardial tissue

Figs 2A and B: Cardiac MRI T2 long axis four chamber, short axis two chamber and TRUFI coronal section suggestive of Takotsubo cardiomyopathy

appearance in mid and apical cavity

doses of amiodarone and lignocaine were also tried. In spite of
conventional management, episodes of ill-sustained ventricular
tachycardia continued. Hence, it was decided to insert thoracic
epidural catheter and administer sympathetic blockade to control
the ventricular tachycardia storm and correct the metabolic
derangements simultaneously. Hypokalemia (3.2 mEqg/dL) found
was the most likely cause of inciting the tachyarrhythmia.

After sympathetic blockade with ropivacaine 0.20% over the
next 48 hours, no further episodes of ventricular tachycardia were
recorded on Holter monitoring. She stabilized and epidural catheter
was removed after 72 hours. The patient was discharged from the
hospital at day 9 of admission on oral propefenone, amiodarone,
and bisoprolol. Two dimensional echocardiography at discharge
was suggestive of mild apical and distal interventricular septal
hypokinesia, ejection fraction 45%.

Discussion

The term “Takotsubo” is taken from a Japanese octopus trap with
its characteristic shape which resembles the left ventricle in this
particular type of cardiomyopathy. This is also called stress-related
cardiomyopathy or broken heart syndrome.'->'3-1¢ First described
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in 1990, it almost exclusively affects middle-aged females. Strong
emotional stress has been found to be the precipitating event in
many cases—hence the term “Broken heart syndrome.”’>~'6 Many
other prerequisites that have been cited for the diagnosis are as
follows (Table 1).2

In this particular patient, the urosepsis along with diabetic
ketoacidosis seems to be the precipitating event. The supportive
investigations like a normal coronary angiogram, speckle tracking
on the 2D echocardiography, elevated cardiac biomarkers, and
cardiac magnetic resonance imaging help in proving our diagnosis.

The more challenging part was the refractory ventricular
tachycardia associated with Takotsubo cardiomyopathy.*° The
reported incidence of ventricular tachycardia with Takotsubo
cardiomyopathy is 2-10%.” The other common causes of ventricular
tachycardia in the intensive care unit are hypoxia, infection, cardiac
ischemia, catecholamine excess (endogenous or exogenous), or an
electrolyte abnormality. They are usually amenable to management
as per standard clinical protocols. In this particular patient, after
trying the regular measures like metabolic corrections, drugs, and
defibrillation, a novel method was tried in the form of sympathetic
blockade by thoracic epidural analgesia.'®"2
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Table 1: Diagnosis criteria

1 Transient regional wall motion abnormalities of LV or RV
myocardium which are frequently, but not always, preceded
by a stressful trigger (emotional or physical).

2 Theregional wall motion abnormalities usually® extend
beyond a single epicardial vascular distribution, and often
result in circumferential dysfunction of the ventricular seg-
ments involved.

3 The absence of culprit atherosclerotic coronary artery disease
including acute plaque rupture, thrombus formation, and
coronary dissection or other pathological conditions to
explain the pattern of temporary LV dysfunction observed
(e.g., hypertrophic cardiomyopathy, viral myocarditis).

4 New and reversible electrocardiography (ECG) abnormalities
(ST-segment elevation, ST depression, LBBB®, T-wave inversion,
and/or QTc prolongation) during the acute phase (3 months)

5  Significantly elevated serum natriuretic peptide (BNP or NT-
proBNP) during the acute phase

6  Positive but relatively small elevation in cardiac troponin
measured with a conventional assay (i.e., disparity be-
tween the troponin level and the amount of dysfunctional
myocardium present)*

7  Recovery of ventricular systolic function on cardiac imaging at
follow-up (3-6 months)?

?Acute, reversible dysfunction of a single coronary territory has been
reported.

bLeft bundle branch block may be permanent after Takotsubo syndrome
but should also alert clinicians to exclude other cardiomyopathies.
T-Wave changes and QTc prolongation may take many weeks to months
to normalize after recovery of LV function.

“Troponin-negative cases have been reported but are atypical.

dSmall apical infarcts have been reported. Bystander subendocardial in-
farcts have been reported, involving a small proportion of the acutely
dysfunctional myocardium. These infarcts are insufficient to explain the
acute regional wall motion abnormality observed.

Other options for treating ventricular storm are intracardiac
defibrillator, general anesthesia, surgical left cardiac sympathetic
denervation, and stellate ganglion block by percutaneous
injection.’®"2 In this particular patient, general anesthesia would
have precipitated hemodynamic instability due to a poor left
ventricular ejection fraction. Implantable defibrillator would have
heightened the risk of infective endocarditis. Though epidural
catheter insertion is contraindicated with active bloodstream
infection, this was tried as the other options in the situation were
not feasible. No complications related to procedure were seen.

Epidural sympathetic blockade for resistant ventricular
tachycardia has been tried successfully with various local
anesthetics and with various doses. We used ropivacaine in the
strength of 0.20%."” Epidural catheter insertion was done at T6
level with tip at approximate T3 level and complete sympathetic
blockade of segment T1-T4 was achieved. At initiation, 10-mL
injection of ropivacaine, 0.20%, was administered via the epidural
catheter as bolus followed by an infusion at 3 mL/hour. The dose
was titrated according to arrhythmic response. Studies have been
done where cervical ganglion blockade was tried.'®2' Subsequent
evidence suggests that similar results were possible even with high
thoracic level block T1-T4."8-2! Epidural blockade was continued
for 72 hours.

The postulated mechanism by which sympathetic blockade
works is by decreasing cardiac sympathetic drive, increasing
myocardial perfusion, and decreasing myocardial workload.°-'?
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Afew case reports and a small case study have also shown successful
epidural blockade for treating ventricular storm.?>2 The case
report cited epidural blockade for treating ventricular tachycardia
successfully in a patient with cardiac ischemia. The etiology for
ventricular tachycardia in the aforementioned study was in patients
with structural heart disease and implantable defibrillator. Patients
underwent video assisted thoracoscopic surgical sympathetic
blockade and were clinically followed-up for the recurrence of
ventricular tachycardia.?? Such studies have been conducted on
animal models also.2*2> We did not have any objective method of
measuring the sympathetic tone.

Even though we were successful in our effort, more studies and
evidence are needed to establish this as a recommended therapy.
Complications reported are procedural complications associated
with insertion or removal of the epidural catheter, epidural
hematomas, infections, and hypotension.

CONCLUSION

Takotsubo cardiomyopathy is a unique condition which is
mostly reversible. Rarely, it can get complicated with ventricular
tachycardia. Resistant ventricular tachycardia has a high mortality.
Sympathetic blockade to treat ventricular tachycardia is a promising
approach which needs to be validated with more evidence.

DecLARATION OF PATIENT CONSENT

The authors certify that they have obtained all appropriate patient
consent forms. In the form, the patient has/have given his/her/their
consent for his/her/their images and other clinical information to
be reported in the journal. The patient understand that their names
and initials will not be published and due efforts will be made to
conceal their identity, but anonymity cannot be guaranteed.
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