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Prognostic significance of programmed ventricular
stimulation in survivors of acute myocardial
infarction
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SUMMARY The prognostic significance of the response to programmed ventricular stimulation
was studied in 75 stable survivors of acute myocardial infarction. Programmed ventricular
stimulation induced sustained ventricular arrhythmias in 33 (44%) patients and did not induce
these arrhythmias in 42 (56%) patients. During a mean follow up of 18 months, four patients died
suddenly and three developed spontaneous sustained ventricular tachycardia. The occurrence of
arrhythmic events was not significantly different in patients with inducible sustained arrhythmias
and those without, but such events were predicted by the presence ofmild congestive heart failure.
Although the inducibility of sustained ventricular tachycardia (but not ventricular fibrillation)
seemed to identify a high risk subset with an arrhythmic event rate of21% compared with 5 5% in
others, it had a low sensitivity (57%) and a low positive predictive accuracy (21 %) for arrhythmic
events.
Programmed ventricular stimulation is not helpful in identifying a subset ofpatients at high risk

after an uncomplicated acute myocardial infarction.

In survivors of acute myocardial infarction mortality
in the first year after discharge from hospital varies
from 7 to 11% .'-' Sudden cardiac death accounts for
about half of the deaths and is probably caused by
ventricular tachycardia or fibrillation. In recent years
several investigators have examined the value of
programmed ventricular stimulation in identifying a
subset at an increased risk ofsudden death,"' but the
results have been conflicting. Moreover, none of the
reported studies used a standard stimulation protocol
of three extrastimuli or compared the prognostic
significance of inducible ventricular arrhythmias
with that of other prognostic variables.
We assessed the prognostic value of the induced

response to programmed ventricular stimulation in a
prospective study of clinically stable survivors of
acute myocardial infarction. We also used a stepwise
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Cox regression analysis to assess the value of
programmed ventricular stimulation against other
known clinical, electrocardiographic, and angio-
graphic prognostic variables.

Patients and methods

Patients aged < 70 years admitted to the intensive
cardiac care unit ofour hospital with a diagnosis ofan
acute myocardial infarction were screened for the
study. Myocardial infarction was diagnosed accord-
ing to clinical, electrocardiographic, and enzymatic
criteria. Patients were eligible if they were clinically
stable and did not have Killip class III or IV
congestive heart failure, moderate to severe angina
pectoris, or spontaneous sustained ventricular
tachycardia in the 48 hours after myocardial infarc-
tion. Patients were excluded if they had end stage
disease of another organ system or if they refused to
participate in the study.
From September 1983 to June 1985, 164 patients

with a confirmed diagnosis of acute myocardial
infarction were eligible for the study. There were 17

410

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.61.5.410 on 1 M
ay 1989. D

ow
nloaded from

 

http://heart.bmj.com/


Programmed ventricular stimulation after acute myocardial infarction

deaths in hospital. Seventy two patients were
excluded by predetermined criteria (table 1). We
studied the remaining 75 (51%) consenting patients
(mean age 53 (9) years (range 35 to 67 years)),
including the 45 patients whose initial preliminary
findings have been previously reported.'"
The infarct was anterior in 36 patients (48%) and

inferior in 39 patients (52%). Fourteen patients had
mild congestive heart failure and 16 had mild angina
pectoris. The mean peak creatine kinase activity was
1928 (1607) IU/l (range 250-7250 IU/1) with an MB
isoenzyme fraction of 16 (9)% (7-35%). The medi-
cations at the time of the study included digoxin in
nine patients, diuretics in 14 patients, nitrates in 56
patients, and calcium channel antagonists in 12
patients.

METHODS
After giving their written informed consent patients
had 24 hour ambulatory electrocardiographic moni-
toring, programmed ventricular stimulation, and
cardiac catheterisation with coronary angiography.
These tests were performed within 7-18 (11 (3)) days
after the infarct. Programmed ventricular stimula-
tion and cardiac catheterisation were performed
together on the same day after an average of 14 (5)
days (9-21 days) after the infarct.
Programmed ventricular stimulation was perfor-

med with patients in the postabsorptive and
unsedated state. Surface electrocardiographic leads
(VI, I, and aVF) and intracardiac electrograms were
displayed and recorded on an oscilloscopic photogra-
phic recorder (Electronics for Medicine, VR-16) at a
paper speed of25 mm/s. Stimuli of 2 ms at twice the
diastolic threshold (minimum pacing current,
1-5 mA) were provided by a digital programmable
stimulator (Bloom and Associates). The stimulation
protocol was uniform in each patient and has been
described in detail previously.'0 Briefly, the stimula-
tion was always started at the right ventricular apex
with burst pacing (500-280 ms) followed by a
sequential insertion ofsingle and double extrastimuli

Table 1 Selection ofpatientsfor participation in the study

Selection process Patients (n)

Patients admitted with acute Q wave MI 164
Deaths in hospital 17
Patients screened for study 147
Exclusions from study: 72 (49%)
Moderate to severe angina 12
Killip class III or IV CHF 16
Sustained VT 3
End stage disease 11
Patient refusal 30

Patients participating in study 75 (51%)

MI, myocardial infarction; CHF, congestive heart failure; VT,
ventricular tachycardia.

at paced cycle lengths of500 and 400 ms. Ifsustained
ventricular tachycardia or fibrillation was not
induced, the same steps were repeated at the right
ventricular outflow tract and then at the left ven-
tricular apex. Triple extrastimuli were used only
after double extrastimuli at all three sites had failed to
induce sustained arrhythmias.

Sustained ventricular tachycardia was defined as
that which lasted 30 seconds or longer or caused
haemodynamic compromise and had to be termin-
ated in less than 30 seconds by direct current counter
shock or overdrive pacing. Non-sustained ven-
tricular tachycardia was defined as that which lasted
from six beats to less than 30 seconds and did not
cause haemodynamic compromise. Ventricular
fibrillation was defined as a disorganised rapid ven-
tricular activity requiring immediate defibrillation
because ofhaemodynamic compromise.

Cardiac catheterisation with angiography was per-
formed 15-30 minutes after completion of program-
med ventricular stimulation. The criterion for a
significant coronary artery stenosis was a reduction of
) 70% in the internal diameter of the vessel. Left
ventricular angiograms were performed in the 30°
right anterior oblique (75 patients) and in the 550 left
anterior oblique projections (73 patients). A quan-
titative score of the left ventricular wall motion
abnormality was determined in both the right
anterior oblique and left anterior oblique projections
by a previously described method.'2 Each projection
was divided into five segments and the contraction of
each segment was scored as follows: normal = 1,
moderate hypokinesia = 2, severe hypokinesia = 3,
akinesia = 4, and dyskinesia = 5. A quantitative
score was obtained by adding the assigned value to
each segment of the ventricle. With this system, a
score of 10 equals normal wall motion function, 10-
15 indicates a slight abnormality, 15-25 a moderate
abnormality, and > 25 a severe wall motion abnor-
mality of the left ventricle.

FOLLOW UP AND STATISTICAL ANALYSIS
Fifty two of the 75 patients were followed in the
cardiology clinics of the Los Angeles County-
University of Southern California Medical Center at
regular intervals of 4-16 weeks. In others the follow
up data were obtained by telephone either from the
patient or from the patient's private physician. The
study end points were death or the development of
documented spontaneous sustained ventricular
tachycardia or fibrillation. Sudden death was defined
as death within an hour of the onset of terminal
symptoms or that which occurred unexpectedly
without any premonitory symptoms.

Values were expressed as mean (SD). Statistical
analysis was performed by a x2 test or t test as
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appropriate. The actuarial probability curves were

constructed according to the method of Kaplan and
Meier." First, the univariate predictors of arrhyth-
mic events were determined by a x2 test. Then we

used stepwise Cox regression analysis to determine
variables of independent prognostic significance.
The variables in this analysis included the following:
presence or absence ofcongestive heart failure; site of
acute myocardial infarction; left ventricular ejection
fraction; left ventricular wall motion abnormality
score; and inducibility of sustained ventricular
tachycardia, ventricular fibrillation, or both.

Results

RESPONSE TO PROGRAMMED VENTRICULAR
STIMULATION
Programmed ventricular stimulation induced sus-

tained ventricular tachycardia in 19 patients and
ventricular fibrillation in 14 patients. These 33
patients were assigned to group 1. These arrhythmias
were induced by right ventricular stimulation in 24
patients and left ventricular stimulation in nine
patients. The cycle length of ventricular tachycardia
ranged from 200 to 290 ms (mean 232 (16) ms); the
QRS complexes were of right bundle branch block
configuration in 11 patients and of left bundle branch
block configuration in eight patients. Sustained ven-

tricular tachycardia was induced by two extrastimuli
in 11 patients, three extrastimuli in seven patients,
and burst pacing in one patient. Induction of ven-

tricular fibrillation required two extrastimuli in six
patients and three extrastimuli in eight patients.
Programmed ventricular stimulation did not

induce sustained ventricular arrhythmias in 42
patients (group 2). In six of them non-sustained
ventricular tachycardia was induced (uniform in four
patients and multiform in two). Induction required
two extrastimuli in two patients and triple extra-
stimuli in four patients.
Table 2 summarises the clinical, haemodynamic,

and angiographic characteristics of patients in each
group. Group 1 patients had an increased frequency
of mild congestive heart failure, and a higher value
for peak serum creatine kinase, pulmonary artery
wedge pressure, and left ventricular wall motion
abnormality score. However, the two groups did not
significantly differ for 24 hour ambulatory elec-
trocardiographic monitoring or treadmill testing,
location of the infarct, left ventricular angiographic
ejection fraction, and the frequency ofleft ventricular
aneurysms.

FOLLOW UP OBSERVATIONS AND TREATMENT
The follow up ranged from four to 36 (18 (7)) months
and was complete in all but five patients (two in group

Table 2 Profile ofpatients with inducible sustained
ventricular tachycardia orfibrillation and without

Sustained VT/VF

Inducible Non-inducible
(n = 33) (n = 42)

Variable (group 1) (group 2) p value

Peak creatine
kinase (IU/l)* 2347 (1739) 1592 (1426) < 0-005

Mild CHF (Killip
class II) 10 (33%) 4 (10%) <0-01

Anterior MI 15 (450) 21 (50%) NS
PVCs/h* 326 (1267) 282 (631) NS
PAW (mm Hg)* 16-4 (7 6) 13-3 (5 8) < 0 05
LV angiographic
WMA score* 22 (6) 19 (6) < 0-05

LV ejection fraction* 0-47 (015) 0-48 (0-11) NS
LV aneurysm 12 (36%) 11(26%) NS
No of diseased

coronary arteries* 2-2 (0 4) 2-1 (0-3) NS

*Mean (SD).
CHF, congestive heart failure; MI, myocardial infarction; PVCs,
premature ventricular contractions; LV, left ventricular; PAW,
pulmonary artery wedge pressure; WMA, wall motion
abnormality.

1 and three in group 2) who moved out of the country
4-8 months after the index infarction. fi Adrenergic
blockers were given to only seven patients (four in
group 1 and three in group 2) for control of angina,
hypertension, or both. Prophylactic antiarrhythmic
treatment was not routinely administered except for
the first 10 patients in group 1 who received procain-
amide or quinidine for the first 3-6 months. Six
patients in group 1 and five in group 2 underwent
coronary artery bypass surgery, percutaneous trans-
luminal coronary angioplasty, or both for left main
coronary disease or for symptoms of intractable
angina.
At the end of an average 18 months follow up,

arrhythmic events had occurred in seven patients:
these were sudden death in four patients and non-
fatal spontaneous sustained ventricular tachycardia
in three patients. None of the seven patients was on
antiarrhythmic treatment at the time of the arrhyth-
mic events, although two patients had received this
treatment in the preceding year. One group 1 patient
died of progressive heart failure 11 months after the
infarction. Thus the overall total cardiac mortality
was 6-7% (five of 75 patients) and the mortality
caused by sudden death was 5-3%. In addition, non-
fatal recurrent myocardial infarction developed in
three group 1 patients and in one group 2 patient.

INDUCIBILITY IN RELATION TO ARRHYTHMIC
EVENTS
There were arrhythmic events in five (15%) of 33
patients in group 1 compared with two (5%) of 44
patients in group 2 (p < 0-4). The two year
probability of remaining free of arrhythmic events
was 0-83 for patients in group 1 and 0-95 in group 2
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(p < 0-4) (fig la). Among group 1 patients, three
patients died suddenly 15, 16, and 26 months after
the index infarct and two patients had spontaneous
sustained ventricular tachycardia at two weeks and
26 months after the infarct. Three extrastimuli were
required to induce sustained arrhythmias in two of
these five patients. Arrhythmic events did not
develop in any ofthe nine patients inwhom induction
of sustained arrhythmias had required left ven-
tricular stimulation. One patient in group 2 died
suddenly three months after the index infarct and one
had spontaneous sustained ventricular tachycardia
two months after the infarct. The maximum induced
response in both patients was less than three
repetitive ventricular beats.
The risk of arrhythmic events was highest in a

subset of 19 group 1 patients in whom sustained
ventricular tachycardia was induced. Arrhythmic
events occurred in four (three sudden deaths and one
sustained ventricular tachycardia) of these 19
patients compared with three of the remaining 56
patients in whom arrhythmia was not inducible or in
whom only ventricular fibrillation was induced. The

Ch 1.0 :)Arrhythmic events (n=7)
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Table 3 Clinical, angiographic, and electrophysiological
characteristics ofpatients with inducible sustained
ventricular tachycardia who had or did not have arrhythmic
events

Patients Patients
with without
arrhythmic arrhythmic
events events p

Variable (n =4) (n =15) value

Anterior MI (n (0)) 2 (50) 5 (33) NS
Mild CHF (n (%)) (mean

(SD)) 3 (75) 7 (47) NS
Peak creatine kinase

(IU/I) 3137 (1245) 2019 (1403) NS
PVC > 10/h* (n(%)) 2 (50) 2 (13) NS
Repetitive PVCs (n (0)) 3 (75) 3 (20) < 0 07
LV ejection fraction:
Mean (SD) 0-38 (09) 0-42 (0-17) NS
< 0-45 (n (%)) 3 (75) 8 (53) NS

LVEDP (mm Hg) (mean
(SD)) 20 (8) 23 (8) NS

LV WMA score (mean
(SD)) 25 (2) 25 (5) NS

No coronary arteries
diseased (mean (SD)) 2-7 (0 5) 1-9 (0 8) 0 09

LV aneurysm (n (%)) 2 (50) 6 (40) NS
VT cycle length:
Mean (SD) (ms) 252 (24) 225 (21) < 0 05
> 250 ms (n(%)) 3 (75) 3 (20) 0 07

VT induction:
No of extrastimuli

(mean (SD)) 2-25 (0 5) 2-73 (0 7) NS
By <2 extrastimuli

(n (%)) 3 (75) 6 (40) NS

*Mean hourly frequency during 24 hour ambulatory
electrocardiographic recording. EDP, end diastolic pressure. See
footnote to table 2 for other abbreviations.

two year probability of remaining free of arrhythmic
D 5 1'01520 2s event; was 0O73 and 0-95 respectively (p <0-06) (fig5 10 1u5 20 25 lb). We then compared the tachycardia characteris-

F2 37 35 26 20 4 tics and other clinical and angiographic features of
13 29 29 20 14 7 these four patients who had arrhythmic events with

those in the remaining 15 patients with inducible
sustained ventricular tachycardia but no arrhythmic

DArrhythmic events (n=7) events (table 3). The mean cycle length of the
tachycardia was significantly higher in patients with

'pc0 06 L arrhythmic events than in those without (252 (24) ms
p<006 v 225 (21) ms, p < 0 05). Patients with arrhythmic

events were more likely to have ventricular tachycar--Non-inducible + ventricular fibrillation (n=56) dia induced by two extrastimuli, an increased num-
-Inducible sustained ventricular tachycardiac ber of diseased coronary arteries, and more repetitive

(n=19) ventricular extrasystoles and mild congestive heart
o 5 10 15 20 25 failure.

Follow up (mnth) For predicting subsequent arrhythmic events the
56 49 47 34 25 18 inducibility ofsustained ventricular arrhythmias had

a sensitivity of 71%, a specificity of 60%, and a
t9 17 17 12 9 4 positive predictive accuracy of 15%. When sustained

ventricular tachycardia (and not ventricular fibrilla-
!diction of sudden death and non-fatal spontaneous tion) was considered to be the only criterion for a
entricular tachycardia by programmed ventricular positive response, the corresponding values were

57%, 78%, and 21%.
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CD 1.0_ study. We used a maximum of three extrastimuli
---------------------- 002 delivered at both right and left ventricles. In con-

0----------------- trast, in most ofthe earlier studies a maximum oftwo
so :-- extrastimuli was used and left ventricular stimulation

o 07- Non CHF(n=61) was not performed. The inducibility of sustained
> 06 ---- CHF (n=14)006 ventricular arrhythmias correlated with the indices

g 0.5- of a larger infarct size, such as peak creatine kinase
0

040-4 activities, the presence of congestive heart failure,
0 5 10 15 20 25 and the left ventricular angiographic wall motion

Follow up (mnth) abnormalities. These findings accord with those
Non CHF 61 57 56 55 54 51 previously reported in survivors of acute myocardial
CHF 14 13 13 1 1 .11 9 infarction.'
Fig 2 Prediction of sudden death and non-fatal spontaneous The inducibility of sustained ventricular arrhyth-
sustained ventricular tachycardia by the presence or absence mias did not predict future arrhythmic events. These
of mild congestive heartfailure (CHF). events occurred in 15% of patients with inducible

sustained arrhythimias and 5% of those without
(p = 04). The prognosis was best related to the

ARRHYTHLE C EVETSIN ELTIO T OTER presence or absence of mild congestive heart failure
ARIABLES (29% v 5%, p < 002). These findings accord with
A stepwise Cox regression analysis showed that mild those of three previous studies that evaluated the
congestive heart failure was the only significant prognostic significance of programmed ventricular
predictor (p < 0s0) of the subsequent arrhythmic stimulation in clinically stable survivors of acute
events. There were arrhythmic events in four (29fo) myocardial infarction.7' In these studies, however,
of the 14 patients with mild congestive heart failure the stimulation protocol included a maximum oftwo
and three (5%) ofthe remaining 61 patients. The two extrastimuli at twice diastolic threshold; conceivably,
year probability of remaining free of arrhythmic the lack of programmed ventricular stimulation may
events was 0-76 in patients with and 0-94 in those have lacked predictive value because the stimulation
without heart failure (p < 0-02) (fig 2). In the protocol was inadequate. Indeed, in our study, two of
prediction of future arrhythmic events the presence the five group 1 patients in whom arrhythmic events
of mild congestive heart failure had a sensitivity, developed had required triple extrastimuli for induc-
specificity, and positive predictive accuracy of 57%, tion of sustained arrhythmia, but triple extrastimuli
85%, and 28% respectively. also resulted in a much higher incidence (44%) of
Among group 1 patients there was no significant inducibility. Arrhythmic events did not develop in

difference in the occurrence of arrhythmic events in any ofthe nine group 1 patients who had required left
patients who had received previous antiarrhythmic ventricular stimulation for induction of sustained
treatment and those who had not (20% v 13%, ventricular tachycardia or ventricular fibrillation.
p = NS). None of the 1 1 patients (six group 1 and Our findings differ from those ofDenniss et al who
five group 2) who had procedures for coronary performed programmed ventricular stimulation in
reperfusion developed arrhythmic events during 403 clinically stable patients with acute myocardial
follow up. infarction." They induced ventricular tachycardia

(of longer than 10 seconds) or ventricular fibrillation
Discussion in 340% of the patients and found that the two year

probability of remaining free of arrhythmic events
This prospective study was designed to determine was significantly lower in patients with inducible
the prognostic significance of programmed ven- ventricular tachycardia or ventricular fibrillation
tricular stimulation in clinically stable survivors ofan than in those without (0-84 v 0 95, p < 0-01). In the
acute myocardial infarction. The overall total cardiac two studies, however, patient characteristics and
mortality was low (6-7%) after an average follow up protocols for programmed ventricular stimulation
of 18 months, and undoubtedly reflects the exclusion differed. In our study, 510% of the surviving patients
ofhigh risk patients. In this low risk group, program- after infarction entered the study, whereas the study
med ventricular stimulation performed two weeks by Denniss et al included 810% of all survivors of
after infarction induced sustained ventricular acute myocardial infarction. Their study un-

tachycardia or fibrillation in44% ofthe patients. The doubtedly included more of the high risk patients.
incidence of inducibility was higher than that (20 to Cardiac death or non-fatal sustained ventricular
33%) reported elsewhere"'012 and was probably arrhythmias developed in 9% oftheir patients during
related to the vigor of the stimulation protocol in our a follow up of 12 months compared with 7-3% ofour
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patients after an average follow up of 18 months. In
addition, Denniss et al used a non-standard protocol
for programmed ventricular stimulation that
included delivery of two extrastimuli at a high
current strength of 20 mA. The available data on the
specificity and sensitivity of this protocol are limited
and controversial.'415 In contrast, the value of the
protocol used in our study is well established for
several clinical conditions, including patients with
recurrent sustained ventricular tachycardia or car-
diac arrest.""'8
The configuration of the induced arrhythmia

seemed to be of prognostic significance. Four of the
19 patients with inducible uniform sustained ven-
tricular tachycardia had an arrhythmic event during
follow up compared with three of the remaining 56
patients (21% v 5%, p < 0-06). In contrast, induc-
tion of ventricular fibrillation seemed to be a non-
specific response as only one of the 14 patients with
this response had an arrhythmic event during follow
up. Similar observations have recently been reported
by Denniss et al who did not find an increased risk of
arrhythmic events in patients with inducible ven-
tricular fibrillation compared with those with no
inducible arrhythmia (8% v 7%, p = NS)." In
contrast, inducible ventricular tachycardia identified
a subset (20% of all patients) that had a 27%
probability of developing arrhythmic events within
two years of infarction. In both studies, the patients
with inducible ventricular tachycardia who
developed arrhythmic events tended to have a longer
cycle length for the induced ventricular tachycardia
and a lower left ventricular ejection fraction. These
findings were not unexpected and accord with the
experimental observations in a canine model of
myocardial infarction.'9 During serial programmed
ventricular stimulation in 20 anaesthetised dogs,
Garan et al showed a high week to week
reproducibility (>90%) of inducible sustained
uniform ventricular tachycardia, whereas induction
of ventricular fibrillation was found to be a non-
specific response.'9 These findings also accord with
observations in human beings where day to day
reproducibility has been shown to be high for
sustained ventricular tachycardia and low for ven-
tricular fibrillation induced in the post-infarction
period.20

CLINICAL IMPLICATIONS
To be useful for identifying patients at risk of
arrhythmic events, a test should have a high sen-
sitivity and positive predictive accuracy and should
also provide prognostic information independent ofa
routine clinical evaluation. In the present study,
inducible sustained ventricular tachycardia had a low
sensitivity (57%o) and positive predictive accuracy

(21%) for future arrhythmic events. Instead, out-
come was best predicted by the presence or absence
ofmild congestive heart failure. Had we excluded the
14 patients with mild congestive heart failure from
our study, programmed ventricular stimulation in
the remaining 61 patients would have identified only
one patient in whom an arrhythmic event developed.
In previous prospective studies of programmed
ventricular stimulation, the positive predictive
accuracy ofprogrammed ventricular stimulation was
18% and 32%,X" and no study so far has shown the
inducible arrhythmia to be an independent predictor
of arrhythmic events. Moreover, programmed ven-
tricular stimulation is an invasive and expensive test
associated with a small but definite morbidity which
can be performed at only a few laboratories with a
highly trained staff. For these reasons, we believe
that the routine use of this procedure is not recom-
mended in clinically stable patients surviving an
acute myocardial infarction. However, programmed
ventricular stimulation may be of more value in
patients whose post-infarction course is complicated
by heart failure, angina pectoris, or ventricular
tachycardia. A prospective study in such a high risk
subset is already in progress at our medical centre.
Among the first 53 patients studied, major arrhyth-
mic events occurred in five of 10 patients with
inducible sustained ventricular tachycardia and two
of 43 (4-8%) patients in whom ventricular arrhyth-
mias were non-inducible or who had induction of
ventricular fibrillation (p < 0.01).2" These pre-
liminary findings, though encouraging, need to be
confirmed in a larger cohort of patients.

CRITIQUE OF THE STUDY
In this study, 10 of the 33 patients with inducible
sustained arrhythmias received empirical anti-
arrhythmic treatment for the first 3-6 months, and
this might have influenced outcome. However, no
previous study has shown a beneficial effect of
prophylactic antiarrhythmic treatment on survival in
such patients. Moreover, antiarrhythmic treatment
was not based on the results of electrophar-
macological testing, and two of these 10 patients had
an arrhythmic event during follow up. f Adrenergic
blocking agents were administered to only seven
patients for control of angina or systemic hyperten-
sion. The outcome ofthe study population might also
have been altered by the coronary artery bypass
surgery, percutaneous transluminal coronary angio-
plasty, or both, which were performed in 11 patients
(15%). Although none of these 11 patients had an
arrhytlimic event during follow up, the number of
patients undergoing coronary reperfusion was too
small to draw a meaningful conclusion. Also, there
was no significant difference in the proportion of
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patients undergoing myocardial revascularisation
between the two groups.
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