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Introduction
We tested the hypothesis that after 2 min of ventricular fibrillation (VF), in addition to
periods with disorganized, chaotic activation (Type I pattern, chaotic), during some periods
activation can be highly organized on the endocardium and arise from a mother rotor (Type
II pattern, regular) or triggered activity (Type III pattern, ventricular electrical synchrony
(VES)) originating in Purkinje fibers (PFs).

Methods
In 6 anesthetized dogs, a 64-electrode basket catheter was inserted into the LV to record
from about 2/3rds of the endocardium. Electrically induced VF was recorded from the 64
basket electrodes as well as from a body surface 12 lead ECG for 7 min. The study was
repeated in another 12 dogs in which the early afterdepolarization (EAD) blocker pinacidil
(loading dosage 0.5 mg/kg over 10 min, maintenance 0.5 mg/kg/hr) was given in 6 animals
and the delayed afterdepolarization (DAD) blocker flunarizine (loading dosage 2 mg/kg over
10 min, maintenance 4 mg/kg/hr) was given in the other 6 animals before inducing VF.

Results
Between 3 and 7 min of VF in control animals, in addition to periods of Type I activation,
two highly organized endocardial activation patterns were observed in all electrograms from
all 64 electrodes simultaneously. In the Type II pattern, activation was highly regular and
repeatable, predominantly propagating from the apex towards the base, occasionally from a
stable, large rotor centered at the apex. In the Type III pattern, focal endocardial activation
occupied less than half of the cycle length with earliest activation arising in PFs and then
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activating the working myocardium. Activation in the Type III pattern either had a
propagation sequence similar to that during sinus rhythm or initiated from a region close to a
papillary muscle. The Type III pattern was present a mean of 25% (60 s) of the time in the
LV endocardium in control animals, but was present a mean of only 0.1% of the time (240
ms) with pinacidil (p < 0.001, control vs. pinacidil), and 24% of the time (58 s) with
flunarizine (p = 0.44, control vs. flunarizine). The Type II pattern was present a mean of
71% of the time (170 s) in the LV endocardium in control animals, 56% of the time (134 s)
with pinacidil (p < 0.001, control vs. pinacidil) and 48% of the time (115 s) with flunarizine
(p < 0.001, control vs. flunarizine). The remainder of the time, the chaotic Type I pattern
was present.

Discussion
After 2 min, VF can exist in three types of activation patterns, two of which are highly
organized (Types II and III). Type II arises from the apex, is highly regular and repeatable,
and may be an intramural mother rotor. Type III arises focally in PFs and may be caused by
EADs but not DADs.1,2 It is possible that the optimum defibrillation strategy is different for
the three patterns. If so, then it should be determined if the three patterns can be identified
from the ECG (Figure 1) so it can be known clinically which pattern is present.
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Figure 1.
An endocardial left ventricular recording (endo) at the ECG during 2 s of long duration VF
during the three types of activation patterns. VES=ventricular electrical synchrony
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