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Mechanism-Specific Therapy of Ventricular Tachycardia

ALAN KADISH, M.D. and FRED MORADY, M.D.
From the Division of Cardiology, Department of intemai Medicine. University of Michigan Medical Center. Ann

Arbor, Michigan

Arrhythmia Mechanisms and Therapy. An understanding of the mechanisms responsible for
experimental and clinical arrhythmias has led to the development of mechanism-specific therapies
for ventricular tachycardia. These include: (1) beta blockade for catecholamine-sensitive ventricular
tachycardia; (2) verapamil for ventricular tachycardia possibly due to triggered activity; (3) pacing,
isoproterenol and magnesium tberapy for torsade de pointes possibly due to early afterdepolariza-
tions; (4) catheter ablation of the right bundle for bundle branch reentry tachycardia; and (5)
catheter ablation of the zone of slow conduction for ventricular tachycardia due to reentry. Hope-
fully, further progress will be made in removing some of tbe empiricism from antiarrhythmic
therapy.

Introduction

A large numi^er of important descriptive and
mechanistic studies have been performed iti pa-
tients with ventricuiar tachyarrhythmias (Weliens.
et al., 1972; Josepbsoti, et al., 1978[b]; Mason atid
Winkle, 1978; Kastor. et a!.. 1981; Waldo, et al.,
1984), and considerable progress has been made
in tbe understanding of the basic ionic and elec-
tropbysioiogicai mechanisms of arrhytbmogenesis.
Althougb it is reasonabie to expect that an under-
standing of basic electrophysiology wili lead to im-
proved therapy for arrhythmias, this expectation
has been only partially fulfilled. In only a minority
of patients does therapy truly depend on an under-
standing of the basic mechanism of tbe arrhythmia.
This article will review those situations in which
an understanding of tbe mechanism of ventricular
tachycardia has helped either to define therapy or
at least to explain why particular therapies are
efficacious.

Catecholamine-Sensitive Ventricuiar Tachycardia

Pbysiological or psychological stress can
precipitate ventricular tacbyarrhythmias (Lown, et

Address for correspondence: Fred Morady. M.D., Uni-
versity of Michigan Hospitai, 1500 E. Medical Center
Drive. Cardioiogy, B1-F245. Ann Arbor, MI 48109-0022.

Manuscript received 4 October 1989; Accepted for
publication 13 October 1989.

al., 1977). Botb alpha and beta agonists have a large
number of electrophysiological effects tbat could
potentiate arrhythmias by a variety of mechanisms.
Beta agonists increase tbe rate of spontaneous
pbase 4 diastolic deptilarization in Purkinje fibers
and therefore could potentiate abnormal auto-
maticity (Kassebaum and VanDyke. 1966). Both
alpha and beta agonists can increase the amplitude
of afterdepolarizations and cause triggered activity
(Mary-Rabine, et al., 1980; Kimura, et al.. 1984).
Finally beta agonists shorten action potential dura-
tion (APD) differential shortening of APD in sinus
rhythm or witb premature beats could increase the
dispersion of repoiarization and facilitate the
development of reentry (Autenrieth, et al., 1975).
Thus tberapy for catecholamine-sensitive ven-
tricular tacbycardia with adrenergic antagonist may
not be truly mechanism-specific, but will be in-
cluded in this discussion because in selected pa-
tients a specific mechanism may be suggested and
because a knowledge that the arrhythmia is cate-
cholamine-sensitive may help better define therapy.

Sung et al. described a group of patients in
whom ventricular tachycardia occurred during
isoproterenol infusion but could not be provoked
by programmed stimulation or terminated by over-
drive pacing (Sung, et al., 1983). Seven of 11 pa-
tients did not bave organic heart disease. The
characteristics of these tachycardias suggested ab-
normal automaticity. Beta blockers were effective
in abolishing the tachycardia in all 11 patients and
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Figure 6. Schematic ittustration of the "figure-eight" model of reentry. On the left is shown a zone of stow conduction
bounded by 2 arcs of conduction Mock. The surface QRS begins when the wave of depotarization exits from the "stow
zone". During ctassic entrainment (middte panel), there is fusion between the QRS originating at the pacing site and the
QRS resutting from orthodromic conduction through the zone of stow conduction to the exit site. There is a collision of
wavefronts in the antidromic direction. ' 'Concealed entrainment.'' or entrainment with no change in the QRS. is depicted
in the panet on the right. Because the pacing site is within the zone of stow conduction and bounded by arcs of conduction
block, there is no fusion of the QRS. Block in the antidromic direction and slow conduction in the orthodromic direaion
results in a QRS identical to that of the ventricutar tachycardia, with a tong-stimulus-to-QRS inter\'al.
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