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ELECTRCPHYSIOLOGIC STUDIES

Immediate Reproducibility of Electrically Induced Sustained
Monemorphic Ventricular Tachycardia Before and During

Antiarrhythmic Therapy

MARLON 5. ROSENBAUM, MD, FACC.* DAV} J. WILBER, MD, ¥
DIANNE FINKELSTEIN, PhD. JEREMY N. RUSKIN. MD. FACC,

HASAN GARAN, MD, FACC

Bosinn, Massachuserrs and Mavwood. dliinois

The FEpT { of vemtricular tachyea-
dia induction was evaluated prispectively during 106 siudies
performed in 53 patients with clinical sustained momomorphic
icular tachycardia, Pr d electrical stimulation wes
performed twice, using the same protocol during 53 drug.free
studies and 53 subsequent studies on antiarrhylhmic therapy.
Sustained maonomatphic ventricular tachycardia was repro-
duced in 104 (98%) of the 104 studies. There was no significanl
dilferemce in the inciderice of reprodicible tachycardia in the
drug-free state compared with that ebserved during treatment
with different classes of antinrrhythmic drugs. An imcrease in the
number of extrastwmuli was required o reinitiate the tachycardia
in 9 (11%) of B3 studies im which single or double extrastimuli

were initially veguired fo induce the tachycardia. In 39 {37%) of
104 studies with reproducible tachycardia Induction, the two
tachycardins significantly differed in electrocardiographic (ECG)
configuration and cycle kemgth.

These abservations suggest that the overall reproducibility of
vemtriculnr tachycardia induction is saficienty bigh to provide 3
veliable marker for evaluating the efficucy of th ic imerven-
tions. However, specific iachycardia characteristics such a5 cycle
%ugth ang ECG conflguration are more variable even wilhis the
same study and may be less usefil in assessing the effects of
subsequent intervemtions.

{J Am Coll Candio! 1991;17:133-5)

Programmed cardiac stimulation is widely used in the man-
agement of sustained ventricular tachycardia. Several stud-
ies (1-3) demonsirating the valic of programmed cardiac
stimulation in predicting the long-term efficacy of antiar-
rhythmic drug therapy have used the intravenous as wzll as
oral route of drug adminisiration. The immediate reproduc-
ibility of tachycanlia induclion by programmed stimulation
is critical, especially in laboratorics using acute intravenous
drug testing immediately after baseline prugrammed stinu-
lation 1o predict 1he future cfficacy of oral drug therapy
{4-6). Furthermore. because an antiarrhythmic drug may be
considered partially effective and therefore clinically useful
if it modifies ventricular 1achyeardia induction or slows the
induced tachycardia rate without completzlv suppressing it
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(7-9). the reproducibility of induction modes and induced
tachycardia characteristics such as cyele length before and
after changes in drug therapy are clinically important. To
date. few studies {10.11) have critically addressed the issue
of immediate reproducibility of tachycardia induction and
have done so only in the drup-free s1ate.

The parpose of this praspective smdy was ro: 1) deter-
mine the overall immediate reproducibility of sustained
monomorphic ventricular tachycardia induced by pro-
prammed cardiac | in patients p with
doc d clinical d ventricular tachyeardia both
in the absence and the preseace of antiarrhythmic drug
therapy: and 2) cxamine the reproducibility of specific
tachycardia characteristics such as mode of induction, eycle
length and surface elecirocardiographic (ECG) pattern.

Methnds

Study patients. A tolal of 106 electrophysiologic studies
were conducied in 53 patients. There were 43 men and 10
women with a mean age of 60 + 12 years. All patients
underwenl cardiac catheterization and coronary angiogra-
phy. Coronary artery disease was present in #4 patients,
dilated congestive cardiomyopathy in 3 and other underlying
heart disease in 6. Of the 44 palients with coronary arery
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disease. there were 19 patients with transmural anterior wall
infarction (11 with left ventricular aneurysm), 15 with trans-
mural inferior wall infarction (2 with aneurysin), 9 with both
anterior and inferior infarction (1 with an inferobasal aneu-
rysm) and | with no transmural infarction. All patients had
wall motion abnormalities, and the mean left ventricular
ejection fraction was 31 * [4%. The clinical presentation
was sustained menomorphic ventricular lachycardia docu-
mented in all 53 patienis.

Study design. Gne hundred six electrophysiologic studies
were prospectively carmied ot in 53 consecutive palieats
who pr ted with ou! ined monomerphic
ventricular tachycardia documented by a 12 lead ECG and
who met the following additional criteria: 1) sustained mono-
morphic ventricular tachycardia was induced by pro-
grammed cardiac stimulztion in the absence of antiarthyth-
mic drug therapy in each patienl: and 2) the induced
ventricular tachycardia was terminated by ventricular pacing
and did not require cardioversion by direct current counter-
shock during that particular study. Patients in whom pro-
grammed cardiac stimulation resulted in ventricular fibrilla-
tien or ventricular tachycurdia requiring direct eurrent
countershock for termination were ¢xcluded from this study
to prevent repeated cardioversions for safety and humanc
considerations and 10 avoid possibie postcardioversian elec-
trophysivlogic alterations that might interfere with immedi-
ate reproducibility of tachycardia induction. Patients with
ventricular arrhythmias occurring in the setting of acute
myocardial infarction or metabolic abnormalities were also
excluded.

Patients who had stopped an antiathythmic drug for
more than five haliives. or for at least 3 months in those
previgusly taking amiodarone, were considered free of drug
and underwent & programmed cardiac stimulation protocol.
Similar studies were subsequently performed in the presence
of antiarrhythmic drugs in 33 of these 53 patients who went
on to have follow-up studies during antiarrhythmic drug
therapy. A total of 53 drug trials were performed in 33
patients. The antiarrhythmic agent was procainamide during
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Programmed stimulation pretocul, The clectiophysio-
logic studies were carried out in compliance with the guide-
lines of the Human Studics Committee at our institution.
Patients were studied in the postahsorptive state sfter in-
formed consent had been obiained. Multipolar electrode
catheters were positioned under flucroscopic guidance in the
high right atrium. right ventriculas apex and across the
tricuspid valve anulus. During a serial drug swdy, a bipolar

| de catheter was posi d a1 the same site as 1he site
of prior lachycardia induction. Programme electrical stim-
utativn using up 1o three extrastimuli was performed with a
bie siimulator (Medtronic model $328) using rec-
tangular stimuli with a pulse width of 2 ms at five times
diastofic threshold, Catheter position was readjusted until
the diastolic threshold was <1 mA before any programmed
cardiac stimulation. Diastolic threshold was defimed at the
beginaing of each study and redefined after the induction of
the first tachycardia before repeat programmed cardiac
stimulation.

Starting at the right ventricular apex, ose, two and three
exirastimuli were introduced at two drive cycle lengths (600
and 400 ms), with coupling intervals starting at an §,S;
interval of 20 ms + the effective refractory period and of
50 ms + the refractory peried for 8,S; and §,8, and
decremented by 10 ms at a time until ventricular refractori-
ness was d for all Ji. The end point of
the stimulation protocel was induction of sustained veniric-
ular tachycardia or completion of the stimulation pratecol,
including the use of a third extrastimulus {S,) for all studies.
If sustained ventricular tschycardia was not initiated from
the right ventricular apex, the same stimulation protocel was
repeated from the right ventricular outflow tract. Pro-
grammed left ventricular stimulation was not used in this
study.

Immediately after the electrical induction of susinined
monomorphic vemtricular tachycardia, a 12 lead ECG was
recorded in cvery case and ventricular pacing was tried to
terminate the tachycardia. If cardioversion was not required,

16 trials, amiodarone during 14 trials, quinidine during 4
trials and disopyramide in 1. The remaining 18 trials were
performed during treatment with a combination of drugs
{procainamide and inide in 6, pre ide and mexi-
letine in 2, quinidine and mexiletine in 7, quinidine and
tocainide in 2 and disopyramide and mexilstine in 1). Serial
drug studies were not carried out in the remaining 20 paticnts
for various clinical reasons, but mostly because of decisions
in favor of nonpharmacologic methads of treatnent. Eigh-
teen of the 33 patients had 1 follow-up study on an antiar-
thvthmic drug regimen, 10 patients had 2 swdies on 2
different antiarrhythmic drug regimens and 5 patienis had 3
studies on 3 distinct regimens, with a tetal of 53 studies
during antiarrhythmic drug therapy in 33 patients. With
amiodarone therapy, programmed cardize stimulation wus
performed afier a peried of 10 to 14 days of drug loading,
with doses ranging from 1,200 to 1,800 mg/day.

producibility of tachycardia indaction was tested in the
same setting by starting the identical stimulation protocol
from the same site of stimulation without any change in
catheter position after a rest periad of approximately 10 min.
during which any symptoms that might be present were
allowed to resoive and vital signs allowed to return to
preinduction values. As with the first stimulation protocol,
the coupling intervals were decremented and the number of
extrastimuli increased until either sustained ventricular

} dia was reinitinted or the pi | using a maximum
of three ventricutar extrastimuli was completed.

Definitions. Sustaincd monomorphic ventricular tachy-
cardia was defined as venlricular tachycardia with no beat to
beat variation in rate and ECG configuration (QRS width and
mican frontal and horizontal axes). lasting =100 beats or
requiring pacing for termination. Nonsustained ventricular
tachycardia was defined 2s ventricular tachycardia manifest-
ing =3 and <100 beats, reverting to sinus rhythm spontane-
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Table 1. Rate of Reproducibility of Ventricular Tachycardiz (VT)
Induetion and [ncidence of Similarity in Reproduced Tachycardia
in the Drug-Free State and During Antiarrhythmic Drug

‘Therapy (AAD)

Qverall
of VT vT VT
AAD Therapy Induction Similar Different
Na AAD 51153 51 19551
(0 =53) 96%) 637) 137
PorQarD 221 1321 ¥
{n =2 {1005 162%) 138%)
Combinatien 1818 1318 g
PorQuor 1 + (1008 7% 12850
MorT)
(n=18)
Amicodarone 1414 N 14
in= 14 (1005 [30%%) {505y
Tatal 104106 B304 39104
in = {06} 1985 183%) a1
D = di ide: M = mexiletine: P = 5, ) = guiniling:
T - tocainide.

ously. Sustained ventricular Lachycardia induction was con-
sidered reproducible it after the inductivn of the first
sustained ventricular tachycardia. a second sustained ven-
tricular tachycardia coutd be reinitiated using a maximum of
three ventricular extrastimuli from the same site of stimula-
tion, regardless of the number of extrastimuli required far
the first induction and regardless of the similarities or
differences in rate and surface ECG pattern between the lwo
sustained ventricular tachycardias.

The rates of the 1wa induced venrricular tachycardias in
the same patient were comsidersd similar if their cycle
Jengthis differed by less than 40 ms. The morpholegic simi-
Tarity between different tochycardins was hased an ECG
<riteria and not on activation sequence mapping. Two ven-
tricular tachycardias were considered similar in ECG con-
figuration if both their mean frontal and mean horizontal
ECG anxes differed by less than 45°. crileria previously used
in our laboratory ¢12). Tachycardias manifesting both similar
rates and similar ECG configuration were classified as sim-
ilar. Otherwise they were considered 1o be different.

Statistical analysis. Fisher's exact test and McNemar's
test for paired sample nominal-scale data 113) were used to
compare repreducibility of tachycardia induction among
different groups. The latter is a test of independence cr. in
this case, a lest of whether the patients wha have reproduc-
ible results during one study but net the other are evenly
divided between the groups being compared. McNemar's
test was also used 1o compare ine proportiens of similar and
different ventricular tachycardias among various groups.

Resulils

Ovevall reproducibility (Table 1), 1u the 53 patients, sus-
tained monomorphic ventricular tachycardia was induced
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Tahle 2. Differences in Rate and Morphology Between the First
and Second Induced Ventricular Tachyeerdia (n = 104)

Similar rate and morphology 65 63T
Ihiterent morpholegy enly 194105
Different rate «nd morphology 130135
Differeat rale 0iy 7%

for the second time hy programmed cardiac stimulation after
the first induction in 104 (98%) of the 106 swudies. The site of
stimulation for both the firsL and 1ke second induction was
the right ventricular apex in 92 studies and the right ventric-
ular oulflow traclin 12. In 2 (2%) of 106 studies. ventricular
tachycardia could not be reinitiated by programmed cardiac
stimulation. These two nonreproducible induced ventricular
tachycardias were observed in two different patients who
underwent their studies in a drug-free state. Thus. using our
general definition of overall reproducibility for ventricular
tachycardia induction (see Methods), the overall reproducibil-
ity was 98%. ln the remaining two studies, the initial tachycar-
dia was initiazed by three extrastimuli and coutd not be repro-
dused using three extrastimuli during the second attempt.

In 53 studies performed w 33 patients off astiarrhythmiv
drug therapy. sustained vemiricular tachycardia induction was
reproducible in 51 (9% (Table 1). The overall reproducibility
of tachycardia induction for the 53 stdies performed during
anliarrhythmic drug therapy was 100, regardless of the spe-
cific antiarrhythmic drug regimen used. Using either Fisher's
exact test ont the whole samples funmarched) or McMemar's
Lest for puired sampte testing. there was no significant differ-
ence in reproducibility of 1achycardia induction among the
ditferent categories bisted in Table |,

Reproducibility of Vemricular Tachycordia
Characteristics (Tables | and 2)

Raie and ECG configuration. The mean cycle length of all
induced ventricular tachycardias was 370 + 85 ms (range 200
1w 600). The first and second atduced ventricular tachycardia
analyzed in 104 studies of reproducible induction were
similar in both rate and ECG configuration in 65 studies
{Tabtie 1), resulting in a 63% incidence of similarity for
reproduced sustained monomarphic ventricular tachycardia.
For the remaining 39 sludies 137%). the first and the second
induced lachycardias were different because of a difference
in ECG configuration (18%%), rate (7%) or bath (13%) (Table
21, In the 20 studies in which the rate of the first and second
ventricular tachycardia was different (Table 2), the mean
difference in cycle tength was 103 = 74 ms.

Hemodynamic tolerance. This was a function of tachycar-
dia eycle length: there was no difference in hemodynamic
olerance between the first and sccond tachycardia when
similar lachycardias were induced. Ventricular pacing way
uniformly successfuol in 1erminating ventricular tachyeardia
afier the second induction of ventricular tachycardia, as with
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Table 3. Numher of Fxtrastimub (ES) Used 10 Initiate Ventricular Tachyeardia (YT) Duning the First and Second Programmed Electrical

Stimulation (PES)

VT Durira 2nd PES (n = 104

Tt

Reinduced by
Initiated TPES IPS 3 PES Overall Same No. of
With |m=2" (n = 53} =29 Reproducibility PES as First
| PES b 3 - 3333 W33
(n— 3% {100%) 82%)
¥T during 15l PES - L 3 30050 4750
n= 10%) {1007%) (34%)
— - 2t FAb-X] b1t )
®1%%) 1915%)
- - — 104/106 95/104
(985} 41%)

the first when a similar ventricular tachycardin was rein-
duced. Cardioversion with conntershock was required to
terminate the second ventricular tachycardia in 10 studies.

Effect of drug on rate and ECG configurailon (Table 1),
The incidence of similar and different ventricular tachycar-
dias during the first and second induction in the same patient
was separately determined for the drug-free state and dif-

Reproducibility of Induction Characteristics
{Table 3)

Nnmher nf exlrnstmi [n 95 (B‘I%) of Ihe 104 studies
with rep lar tachycar-
dia was reinitiated using the same number of extrastimuli
and i in lhe remammg 9149%%), an additional extrastimulus was

ferent modes of antiarrhythmic drug therapy. Tne incid

of similar ventricular tachycardias was 63% in the drug-free
group and nearly identical {625) Tor all sludies coagacted on
antiarthythmic drug therapy. The incidence of similar tachy-

d ventricular lachycanlla was initially
mduced with a single extrastimulus in 33 studies. and in
17 (82%) of these, the second induction of ventricular
uchycardm was also initiated with a single extrastimulus,

cardias was highes: (72%%) during therapy with the combi
tion of a class IA and class 1B agent and lowest (50%) with
amiodarone. However. there were no significant differences
in the proportion of similar ventricular tachycardias among
the groups compared either by Fisher's exact or McNemar's
paired sample test.

The 33 patients in whom both a drug-free hasetine study
and subsequent studies on antiarrhythmic drugs were con-
ducted were analyzed separately. The incidence of similar
tachycardias during reproducible baseline inductions was
64% compared with 60% for all stndies performed on drugs
in these 33 patients. Comparison of drug-free baseline stud-
ies with studics on specific drugs resulted in the following
incidence rates of similar ventricular tachycardia in individ-
ual patients: 62% and 62% for bascline versus class [A; 58%
versus 50% for baseline versus amiodarone and 679 versus
72% for bascline versus class [A and class IB combination.

Location of scar ar ancurysm. In 44 patients with caro-
nary artery disease. the location of scar and the presence of
lef ventricular aneurysm did not appear to affect the inci-
dence of similar or different ventricular tachycardias during
suceessive inductions. The incidence of similar tachycardias
wis 58% in patients wilk anterior infarctian, f0% in patiems
with inferior infarction, 56% in patients with both anterior
and inferior infarction and 667 in patients without ischemic
heart disease. The incidence of similar tachycardias was 57%
in 14 patients with left ventricular aneurysm and 60% in 30
patients with ischemic heart disease but without a left
venlricular aneurysm.

lachycanha was initiated with donble
extrastimuli in 50 studies, and in 47 (%4%) of these, tachy-
cardia could be reinitiated by two extrastimuli, Thus, 1
reproduce sustained ventricular tachycardin, an increase in
the number of extrastimuli was required in 9 (1175 of 83
studies in which one or two extrastimuli were initially
required to induce the tachycardia. In the twa siudies where
three extrastimuli induced the first but nel the second
tachycardia, more than three extrastimuli were not used to
test the reproducibility during the second induction attempt
because stimulation through three exwrastimuli was an end
point for our profwcol,

Numbser of exicastimuli versus similarity of induced tachy-
cardin, . The effect of the rumber of extrastimuli on the
similarity anid difference between the twice-induced ventric-
ular tachycurdias was assessed in those: studies in which the
number of extrastimuli for the first and the second induction
was [he same, Similar ventricular tachycardias were initiated
in 63% of studies using a single extrastimulus for both
imluctions, in 66% of studies using double extrastimuli for
both inductions and in 57% of studies using triple extrastim-
uli for both inductions. These differences were not statisti-
cally significant. .

Discussion
Repmduclhlllty of induced sustained ven!rlcular tachycar-
dia. of recurrent ined ventricular lachy-
cardia lrequently involves antiacrhytbmic drug therapy
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puided by electrophysiologic testing. Reports from this (6)
and other {(4,5) laboratories have shown that suppression of
arrhythmia ind by acute i drug administra-
tion predicts, with varying degrees of success, subsequent
tachycardia suppression hy the same or other antiarrhythmic
drugs. The prognostic significance of the response to pro-
2 d cardiag sti ion and of antiarrhyth-
mic efficacy require that the results are reproducible. This

pective study d that i m a selec\ed subgroup
of patients pr with d ined ventricu-
lar arrhythmias, the i diate reproducibility of ined

ventricular tachycardia induction by programmed catdiac
stimulation is very high in the drug-free state and during
amlanhylhmlc dmg therapy. Funhermore, the mode of

quired to induce d ventricular tachy-
cardia does not change from the first to the second induction
in the vast majority of cases (91%).

Studies in the absence of antiarrhythmic drug therapy.
Previous studies (14-16) addressing day 10 day rather than
immediate reproducibility reported changes in induction
mode in up to 32% of the cases, but some of these studies
also included nonsustained ventricular tachycardia as an end
point. Twa other studics (10,11 more comparable with ours,

ddressi -thc' Yiale r ducibility of the response to
d cardiac repotted similar high over-
all repreducibility rates. De Buitleir et al. (1) found 91%
immediate reproducibitity during a second induction trial of
what they regarded as clinical ventricular 1achycardia. In a
recent study using a unique protocol with up to five extra-
stimuli in a smaller group of patients. Couper et al. (1D
showed 100% sensitivity and immediate reproducibility of
tachycardia induction. However if their resuits using only up
to three extrastimuli are considered. their reproducibility of
induction becomes very similar to ours. These investigators
further demonstrated that 94% of the tachycardias requiring
two extrastimuli for initiation during the first induction could
be reproduced with the use of two extrastimuli during the
subsequent trial, same as our 94% (Table 3} despite the
differences in protacol between the studies.

The overall reproducibility of induction mode or the
number of extrastimuli required for tachycardia initiation,
wags higher in our study (§9%) compared with the previously
reported value of 81% by De Buitleir et al. (10) and 74%
by Cooper et al. (11) if only their first two of three induc-
tions are considered. Differences in patient groups and the
stimulation protocols used may account for these differ-
ences among the studies in reproducibility of induction
mode.

Chaanges in rate and ECG morphology, Although repro-
ducibility of ventricular tachycardia induction is tested in
many laboratories, analysis of QRS configuration during
veatricular lachycardia has frequently been limiled 1o a lew
surface ECG leads. precluding careful assessment of
changes in frontal and horizonlal axes. The presenl study
bases the similarities in configaration between separatc
tachycardia episodes on characteristics of the 12 lead ECG
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in all studies. This approach, previously used n our labura-
tory (12), was not intended to describe similarity in site of
origin or activation sequence. but ta compare the ventricutar
tachycardia pattern by using an easily accessible clinical
tool, the 12 lead ECG. without any implication regarding the
underlying mechanisms.

In our study, the reprceducibility of the ch istics of
the induced ventricutar tachycardia was substantially lower
(63501 lhan lhe repronumblhly of induction (93%) The mast

the two {y induced
tachycardias, occurring in 18% of studies, was a difference in
ECG configuration with a similar cycle length. We cannot
comment on the mechanism underlying this phenomenon
because detailed mapping data were not available for any of
the studies. Using a definition of similarity between ventric-
ular tachycardias similar to the definition used in our study,
Cooper et al. (11) found a 36% incidence of different tachy-
cardia configuration during immediate reproducibility test-
ing, almost identical to the 37% incidence of dissimlar
ventri.ular tachycardias abserved in our study.

Limitations. This prospective study was carried out in a
selected group of patients who presented with documented
sustained monomorphic ventricular tachycardia. Qur results
should not be lized to patients p ing with out of
hospital cardiac arrest, nonsustained ventricular tachycardia
or syncope because they may manifest different types of
induced arrhythmias and induction characteristics than the
homogencous group we describe in 1his study.

Although the reproducibility of sustained ventricular
tachycurdia was extensively evaluated in this study. it was
not tested in patients requiring cardioversion for several
reasons. In addition to the safety and humane consider-
ations. we could not ssiz out the possibility that direct
current countershock may reversibly alter myocardium long
enough to interfere with immediate reproducibility testing.
Kegardiess of the reascns. however. as a result of our policy.
we could not assess the reproducibility of inductien for
tachycardias with relatively rapid rates (average tachyca "‘Iﬂ
rate in our study 165 be: in), which frequently
cardioversion, or of ventricular tachycardias. Wthh regard-
tess of the rate, were refractory to termination by ventricular
pacing. Reproducibility of ventricular tachycardias with
relatively short cycle lengths remains an unresolved but
clinically important topic that needs further investigation,

ially because hemody ic collapse is more likely Lo
occur with rapid tachycardias.

In our sludy. the two tachycardias that could not be
induced a sccond time manifested rates comparable with the
average rate. However, because these tachycardias repre-
sented an extremely small subgroup precluding any statisti-
cal analysis. it is not known with certainty whether the rate
of induced ventricular tachycardia is a factor that correlates
with reproducibility of induction. If so. the overall repreduc-
ibility of all induced ventricular tachycardias. including the
very rapid ones requiring cardioversion, may differ from the
values reported in this study.
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Clinical implications. The high incidence of i
reproducibility of tachycardia induction in this highly se-
lected group of patients provides a rational basis and accept-
able confidence limils for acute intravenous antiarrhyth-
mic drug testing in the electrophysiology laboratory in
similar groups of patients. Our study shows that persistence
of induced tachycardia during antiarrhythmic drug therapy
or failure to suppress the induced tachycardia is also a
highly reproducible phenomenon. lending further support
to the rationale belind acute drug testing in similar pa-
tients.

In the absence of complete suppression of induced ven-
tricular tachycardia, nt may be infl d hy
factors such as modulations in the rate of the induced
tachycardias and changes in the number of extrastimuli
required 10 induce them (7-9). Naccarelli et al. (8) found a
higher recurrence ratc when ventricular tachycardia was
initiated with fewer extrastimuli in patienls on amiodarone.
Breithardt ¢t al. (7) demonstrated a significant 1 year reduc-
tion in recurrent ventricular tachyeardia or sudden death
when tachycardia was either completely suppressed or more
difficult to induce. Furthermore, changes in induced ventric-
ular tachycardia cycle length are sometimes used as a
marker of antiarrhythmic and proarrhythmic drug effects.
Waller ef al. (9) suggested that drug-associatsd slowing of
the induced ventricular tachycardia rate predicied a low
incidence of sudden death during long-term antiarrhythmic
drug therapy. Such changes, however, should be interprercd
with caution because in 20% of our studies, induced tachy-
cardia rales were substantially different (>40 ms change
in cycle length) between the first and the second induc-
tion, even without alterations in drug therapy. These data
on reproducibility of cycle length during the same study
should be taken into consideration when making clinical
decisions.

Conclusions. The overall immediale reproducibility of
induction of sustained monomorphic ventricular tachycardia
in patients presenting clinically with this arrhythmia is
extremely high, although in a minority of patients. an in-
crease in the number of extrastimuli is required to reinitiate
the tachycardia. This finding supports the reliability of
ventricular tachycardia induction as a marker against which
future therapeutic int¢rventions may be assessed. However,
significant differences in specific surface ECG configuration
or cycle length occur in 37% of the studics, cven in .us
setting. These latter observations suggest that caulion must
be used in attributing clinical or prognostic significance to
Changes in induced tachycardia cycle length or ECG pattern

after th ic inter

ability has not been defined.

. particularly if basclinc vari-
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