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Background: Bidirectional ventricular tachycardia is a rare form of ventricular arrhythmia, characterized by a changing of the

mean QRS axis of 180 degrees. Digitalis toxicity is the most common cause of bidirectional ventricular tachycardia; other causes

include myocarditis, aconite toxicity, metastatic cardiac tumor, myocardial infarction, and cardiac channelopathies.

Case Report: A 73-year-old male with hypertension and a pacemaker implanted for sick sinus syndrome presented with a

complaint of substernal chest pressure for several days. He also stated he had had an episode of near syncope. The

patient’s physical examination was unremarkable; however, electrocardiogram demonstrated sustained bidirectional

ventricular tachycardia. Echocardiogram showed severe anterior wall hypokinesis and an estimated ejection fraction of 35%,

as well as an apical ventricular aneurysm. Electrophysiology study showed that the apical ventricular aneurysm was the site

of the bidirectional arrhythmia. The patient was successfully treated with ventricular tachycardia ablation.

Conclusion: This case is a unique example of a patient with bidirectional ventricular tachycardia originating from an apical left

ventricular aneurysm that was treated successfully by ablation.
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INTRODUCTION
Bidirectional ventricular tachycardia is a rare form of poly-

morphic ventricular tachycardia, characterized by beat-to-

beat alternation of the QRS axis of 180 degrees. The rate

is typically 140-180bpm. The most common cause of bidi-

rectional ventricular tachycardia is digitalis toxicity.1 Other

etiologies include myocarditis, aconite toxicity, long QT syn-

drome type 7,2 metastatic cardiac tumor, acute cardiac allo-

graft rejection, and myocardial infarction.3 We report a case

of bidirectional ventricular tachycardia emanating from a left

ventricular aneurysm.

CASE REPORT
A 73-year-old male with a medical history significant for

hypertension and a permanent pacemaker for sick sinus

syndrome was admitted to the hospital with a complaint of

several days of substernal chest pressure and an episode

of near syncope. Except for his heart rate, the patient’s

vital signs were stable, with no evidence of hemodynamic in-

stability. Physical examination was unremarkable. Labora-

tory studies did not reveal any significant abnormality.

Electrocardiogram performed in the emergency department

demonstrated sustained bidirectional ventricular tachycardia

(Figure 1). Treatment with a 150mg intravenous bolus of

amiodarone followed by a constant infusion resulted in a re-

turn to normal sinus rhythm within 6 hours. Echocardiogram

revealed severe anterior wall hypokinesis with an estimated

ejection fraction of 35% and an apical ventricular aneurysm

(Figure 2). Cardiac angiography demonstrated severe ste-

nosis in the proximal left anterior descending, left circumflex,

and proximal right coronary arteries. Based on the patient’s

anatomy, multiple comorbidities, and high surgical risk, he

was deemed a poor candidate for either percutaneous cor-

onary intervention or bypass surgery. His hospitalization

was complicated by recurrent runs of sustained bidirectional

ventricular tachycardia. Electrophysiology study showed

that the apical ventricular aneurysm was the source of the bi-

directional arrhythmia. Based on the findings, ventricular

tachycardia ablation was performed successfully. The pa-

tient was discharged home on amiodarone 200mg twice

daily and carvedilol 25mg once daily. When the patient

was evaluated at 6 months, pacemaker interrogation did

not reveal a recurrence of sustained ventricular tachycardia.

DISCUSSION
This case presents a unique scenario in which a rare ar-

rhythmia known to be a hallmark of severe digitalis toxicity

was found to originate from a major distortion of the left ven-

tricular architecture. We believe that the patient had had a

myocardial infarction that led to ventricular aneurysm forma-

tion and then to the subsequent arrhythmia. Although ven-

tricular aneurysms have been known to provide a focus for
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both monomorphic and polymorphic ventricular tachycar-

dia,4 to our knowledge, no reports of an aneurysm being

the site of origin of a bidirectional ventricular tachycardia

have been published. Cases have been reported, however,

of bidirectional ventricular tachycardia occurring shortly after

myocardial infarction5 or in association with infiltrative car-

diomyopathies such as sarcoidosis.6

Bidirectional ventricular tachycardia can be associated

with catecholaminergic polymorphic ventricular tachycardia,

also known as familial polymorphic ventricular tachycardia,

a syndrome resulting from inherited abnormalities of myo-

cardial cell calcium channels.7 Believed to be caused by

RyR2 and CASQ2 gene mutations, catecholaminergic poly-

morphic ventricular tachycardia is usually diagnosed in the

Figure 1. Bidirectional ventricular tachycardia. Note the alternating QRS axes and bundle branch block morphology.

Figure 2. Transthoracic 2-dimensional echocardiogram with contrast showing apical left
ventricular aneurysm.
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pediatric population and tends to occur under adrenergic

stimulation (eg, during exercise or stress).8 Moreover, tor-

sades de pointes can occur with congenital or acquired

long QT syndrome9 and should be considered in the differ-

ential diagnosis of polymorphic ventricular arrhythmia.

In the absence of inherited myocardial channelopathies,

bidirectional ventricular tachycardia has long been associat-

ed with digitalis toxicity. Although the exact mechanism of

bidirectional ventricular tachycardia is unclear, evidence

from human and animal electrophysiologic studies has

shown that alternating ectopic foci originating from the distal

His-Purkinje system in either or both ventricles may be the

cause of the arrhythmia.10 The mechanism is thought to

be secondary to delayed after-depolarization in phase 4 of

the myocyte action potential. Patients who present with

this arrhythmia should be evaluated for drug toxicity, meta-

bolic derangements, and potential genetic etiologies. Fur-

thermore, based on this case, investigation should also

include consideration of potential alterations in ventricular

architecture.

CONCLUSION
We present a rare case of bidirectional ventricular tachy-

cardia originating from an apical left ventricular aneurysm

that was treated successfully by ablation.
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