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Summary

To investigate the mechanism of induction of ventricular tachycardia (VT) in patients with hyper-
trophic cardiomyopathy (HCM), we reviewed and analyzed the local ventricular electrograms (LVE) at
the pacing sites in 15 patients with HCM and 52 control subjects. Each patient had a clinical history
of nonsustained VT or syncope.

The results were as follows:

1. Rapid and polymorphic VT was induced in six of the 15 patients with HCM and in 10 of the
52 control subjects.

2. The duration of the LVE at the pacing site was progressively prolonged as the number of
extrastimuli were increased or the premature intervals were shortened. Compared with the controls,
patients with HCM had longer durations of the LVE by basic drive, single extrastimulus, and by double
extrastimuli: 11331 vs 95+16 ms (p<0.005), 156+35 vs 109+17 ms (p<0.001), and 220+88 vs 133
+25 ms (p<0.001), respectively.

3. In the HCM group, the maximum duration of the LVE by double ventricular extrastimuli
was significantly longer in patients with inducible VT compared with those with non-inducible VT:
287495 vs 183 +56 ms (p<0.05).
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4. Induction of VT in the HCM group was accompanied by the critical prolongation of the LVE
at the pacing site. In two of the six patients with HCM, the LVE at the pacing site spanned the entire

cardiac cycle at the time of the initiation of VT.

These data suggest that abnormal conduction occurs widely in the ventricles in patients with HCM,
and that the critical prolongation of the LVE at the pacing site may be responsible for the initiation of

rapid VT, regardless of the pacing site.
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Table 1. Patient characteristics

HCM Non-HCM

Male : female 10:5 34:18
Age (yrs) 52+11 50+14
Presenting arrhythmia
SVT 2 0
VF 1 0
NSVT 7 52
Heart disease
HCM 15 —
CAD — 8
VHD — 5
DCM/myocarditis — 4
PDA postop — 1
Idiopathic — 34

HCM =hypertrophic cardiomyopathy; SVT =sus-
tained ventricular tachycardia ; VF =ventricular fibril-
lation ; NSVT =nonsustained ventricular tachycardia;
CAD =coronary artery disease ; VHD =valvular heart
disease ; DCM =dilated cardiomyopathy ; PDA postop
=postoperative patent ductus arteriosus.
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Table 2. Results of an electrophysiologic
study

HCM non-HCM

ERP of RV (mS) 233+19 219+17
Duration of LVE (mS)

Vv, 113+31 954164

Vv, 156+35 109 £17**

V, 220+88 133 +25**
Minimal S2S3 (mS) 189+19 187 +13
VT induction 6/15 10/52
VTCL (mS) 210+10 207 +34
PI (mS) 190+15 10018
Ve (mS) 287495 105 £23**

(* p<0.005, ** p<0.001)

ERP=effective refractory period; RV=right ven-
tricle; LVE=Ilocal ventricular electrogram; S2S3=
time interval between second and third ventricular
extrastimulus; VTCL=cycle length of ventricular
tachycardia; PI=premature interval by which VT
is induced.
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Fig. 1. Programmed ventricular stimulation in a patient with hypertrophic cardiomy-

opathy.

Double extrastimuli are delivered after a basic drive of a cycle length of 600 ms. From panels A
to C, progressive widening of the local ventricular electrogram at the right ventricular outflow tract
is shown. In panel A, rapid ventricular tachycardia is induced by double ventricular extrastimuli.
The local ventricular electrogram at the pacing site prolongs and spans the entire cardiac cycle.

HBE =Recording site at the bundle of His; RVO=right ventricular outflow tract.
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Fig. 2. Relationship between the last pre-
mature interval and the duration of the local
ventricular electrogram at the pacing site.
Induction of ventricular tachycardia coincides with
the maximal prolongation of the local ventricular
electrogram at the pacing site.
RVA=right ventricular apex; VT =ventricular
tachycardia.
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Fig. 3. Programmed ventricular stimulation in a patient with old myocardial infarction
and symptomatic nonsustained ventricular tachycardia.

Double ventricular extrastimuli are delivered after basic drive of a cycle length of 400 ms.
Rapid ventricular tachycardia is induced. However, local ventricular electrogram at the pacing site is

not prolonged.
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Fig. 4. Comparisons of duration of the local ventricular electrogram at the pacing site be-
tween patients with hypertrophic cardiomyopathy and the controls.
Duration of the local ventricular electrogram at the pacing site is longer in the HCM group com-

pared with that in the controls.

HCM =hypertrophic cardiomyopathy; V,, V,, Vgs=durations of local potential at the basic stimu-
lation (600 ms: V,), premature contraction (V,) and 2 succesive premature contractions (Vy).
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