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Incidence of Complex Ventricular Arrhythmias in Asymptomatic Patients 
with Recent Myocardial Infarction 
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Summary: The incidence of ventricular extrasystoles 
(VES) was documented in 50 patients with recent uncom- 
plicated myocardial infarction, with a 72-h two-channel 
ambulatory electrocardiogram. All patients were free of 
symptoms of arrhythmias; unstable angina pectoris and 
heart failure were absent. A total of 82 % of the patients 
had VES: 23/50 patients had multiform or complex VES, 
8/50 patients had ventricular tachycardia. VES were in- 
dependent of heart rate and stable angina pectoris. Thus, 
frequent and complex VES are common in asymptomatic 
patients with uncomplicated recent myocardial infarction. 
Even in the absence of symptoms, ambulatory elec- 
trocardiography is useful. The prognostic significance of 
asymptomatic complex VES in these patients remains un- 
settled. 
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Introduction 

Ambulatory electrocardiography is valuable for the de- 
tection of arrhythmias (Bertel et al., 1979, Bethge er af., 
1983; Bigger et al., 1977; Bjerregaard et al., 1982; 
Brodsky et al., 1977; Burkart, 1984; Coronary Drug 
Project Research Group, 1974; Harrison et al.,  1978; Hin- 
kle et al., 1974; Kennedy and Underhill, 1976; Lipski 
et al., 1976; Manger Cats et al., 1979; Michelson and 
Morganroth, 1980; Monti et al., 1975; Morganroth et al., 
1978; Moss et al., 1979; Ruberman et al., 1977; Sculze 
et al., 1975; Stein and Jungmann, 1979; Thavanaro et al., 
1980). Twenty-four hour ambulatory electrocardiograph 
is considered to be sufficient, but increasing the hours of 
recording is more effective (Kennedy et al., 1978; Roberts 
et al., 1982). Simple ventricular arrhythmias are common 
in individuals without detectable heart disease and, at 
times, complex ventricular arrhythmias may be be ob- 
served (Bethge et al., 1983; Bjerregaard et al., 1982; 
Brodsky et al., 1977; Hinkle et al., 1974; Kennedy and 
Underhill, 1976). Several investigations have shown that 
in patients with recent myocardial infarction (MI) com- 
plex and frequent ventricular arrhythmias are common 
(Burkart, 1984; Coronary Drug Project Research Gmup, 
1974; Manager Cats et al., 1979; Moss et al., 1979; 
Ruberman et al., 1977; Sculze et al . ,  1975; Stein and 
Jungmann, 1979; Thavanaro et a f . ,  1980). All these 
studies, however, were obtained in patients with recent 
MI who were suspected to be at high risk for sudden cardi- 
ac death, the majority of these patients being sympzomat- 
ic. The authors considered complex ventricular arrhyth- 
mias in patients with recent MI a risk for sudden death, 
and suggested treatment of these arrhythmias (Burkart, 
1984; Coronary Drug Project Research Group, 1974; 
Moss et al., 1979; Ruberman et al., 1977, Stein and Jung- 
man, 1979). However, most of our patients attending a 
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rehabilitation program after MI are asymptomatic and the 
majority of these patients had an uncomplicated MI. 
Therefore, their clinical picture is different than the pa- 
tients described above. Since ventricular arrhythmias are 
common in individuals without detectable disease (Bethge 
et al., 1983; Bjerregaard et al., 1982; Brodsky et al . ,  
1977; Hinkle et al., 1974; Kennedy and Underhill, 1976), 
we thought that ventricular arrhythmias might be common 
in our patients with recent uncomplicated MI. Data in this 
subset of patients were unavailable, and we decided to 
assess the incidence of arrhythmias in patients with re- 
cent and uncomplicated MI, who were free of symptoms 
of cardiac arrhythmias, had a normal heart function, were 
free of unstable or variant angina pectoris, and were not 
taking drugs affecting myocardial vulnerability. 

Patients and Methods 

Patients 

All patients had suffered ajrst  transmural MI 10-16% 
weeks (mean 12.3 weeks) prior to selection. According 
to published criteria (Birk Madsen, 1983) the MI had been 
uncomplicated. The MI was lateral in 30 cases, posterodi- 
aphragmatic in 13, and anterior in 7. Fifty consecutive 
patients (followed between 1981 and 1984) fulfilled these 
criteria and were selected for the study. The group con- 
sisted of 43 males and 7 females, aged 50-74 years (mean 
57 years). Their body weight was within 10% of the ideal 
range (mean 72 kg, range 50-98 kg). Blood pressure was 
normal in 46 patients and only slightly elevated in 4 (no 
need for active therapy). All patients were free of acute 
or relevant concomitant diseases and were eligible for a 
normal cardiac rehabilitation program. Signs of heart 
failure were absent. All patients could perform a 10-min 
or longer exercise (sitting bicycle ergometry) against at 
least 100 W (females) and 125 W (males) without signs 
of heart failure, frequent cardiac arrhythmias, or severe 
angina pectoris. The mean systolic blood pressure X heart 
rate peak product was 20,725 (SDf238). Unstable or var- 
iant angina pectoris was absent, and effort angina pec- 
tons was absent or mild and stable. The patients did not 
present symptoms related to cardiac arrhythmias. 

patients were free to move within the hospital and the sur- 
rounding garden area. No rehabilitation was performed 
and stressful procedures were avoided during ambulatory 
electrocardiography. Dual-channel tape records we@ used, 
and both bipolar leads were checked in various body po- 
sitions in order to avoid significant changes of the R/S 
relation. As previously reported (Bigger et al., 1981 ; Coc- 
co et al . ,  1982, 1984; Pansini et al., 1983; Smerlow et 
al., 1983; Strozzi et al . ,  1982) tape analysis was com- 
pleted by integral continuous trend-transcription at 10 
mm/s with a real-time constant of 1 min. Complex ar- 
rhythmias were validated by documentation with the built- 
in recorder at 25 mm/s, and verified by a cardiologist. 
Arbitrarily, ventricular extrasystoles (VES) were classi- 
fied as < 30 VES/h 2 3 0  VES/h, and complex VES (mul- 
tiform or consecutive, bigeminy, R’  on T). The hourly 
incidence and type of VES were calculated. The first 24- 
h registration was compared to the total 72-h registration. 
At least 94% of tapes were of sufficient quality to allow 
analysis. Patients were instructed and encouraged to keep 
full diaries of activities and symptoms, and mark sym- 
ptoms on the tapes. All were able to do so properly. Tapes 
and diaries were checked and whenever necessary addi- 
tional information was obtained by personal interview. 

Results 

24-Hour Ambulatory ECG 

The mean heart rate was 88 beats/min, with a range of 
38 (during sleep) and 146 (climbing stairs). Ten patients 
(20%) were arrhythmia-free. Eight patients (16%) had 
<30 VES/h; 32 (64%) had 230 VES/h: mean 4 epi- 
sodes/24 h (range 2-24), mean number 49 (range 32- 
130 VES/h). Nineteen of 32 patients also had complex 
VES, 18 of 32 patients also had multiform VES. Six pa- 
tients had paired VES: mean 37 episodes (range 1-90). 
Five patients had R’  on T VES: mean 18 (range 3-32). 
Ventricular tachycardia (5- 18 consecutive VES) was de- 
tected in 4 patients: mean 23 episodes (range 1-34). Com- 
plex arrhythmias varied greatly within and between pa- 
tients. Data are shown in Table I. 

72-Hour Ambulatory ECG 
Drugs 

Eight patients were taking diuretics, four digoxin (anam- 
nestic heart failure, at least 1 year prior to selection), three 
oral hypoglycemic agents (for mild diabetes). Sublingu- 
lar nitroglycerin was used for angina pectoris (on need), 
but antianginal drugs were not used prophylactically. 

Ambulatory Electrocardiography 

From the 4th to the 6th day of observation a continu- 
ous 72-h dynamic electrocardiogram was obtained. The 

The mean heart rate was 86 beatdmin, with an average 
of 38 (during sleep) and 152 (spontaneous sinus 
tachycardia). Four patients (8 %) were arrhythmia-free. 
Three patients (6%) had <30 VES/h; 43 patients (84%) 
had 2 30 VES/h: mean 4 episoded24 h (range 1-24), 
mean number 56 (range 30-192 VES/h); 23 patients had 
complex VES and 23 patients had multiform VES. Thir- 
teen patients had paired VES: mean 28 episodes/24 h 
(range 1-102). Six patients had triple VES: mean 18 epi- 
sodes/24 h (range 1-33). Ventricular tachycardia (5-23 
consecutive VES) was detected in 8 patients: mean 16 epi- 
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TABLE I Ambulatory ECG data 

2 4 4  ECG 72-h ECG 

HR (beatshin) 
Mean (per 24 h) 88 86 
Range 38-146 38-152 

VES (patients) 
c - 0  10 (20%) 4 (8%) 
c- 1 8 (16%) 3 (6%) 
c -2 32 (64%) 43 (84%) 

Complex 19 23 
Multiform 18 20 
Paired 6 13 

Mean (per 24 h) 37 28 

Triple 4 6 
Mean (per 24 h) 19 18 

Type of VES 

Range 1-90 1-102 

Range 1-29 1-33 
Ventricular tachycardia 
(4 or more consecutive) 4 8 

Mean 23 16 
Range 1-34 1-36 

Abbreviations: HR, heart rate; VES, ventricular extrasystoles; 
C-0, no VES; C-1, <30 VESlh; C-2, 2 3 0  VESIh. 

sodes/24 h (range 1-36). Complex arrhythmias varied 
greatly within and between patients. However, there is 
a linear relationship between number and complexity of 
VES: the correlation coefficient between 80 VESlh and 
triple or more VES is .84 (p<0.005). 

Six patients were arrhythmia-free in the 24-h and 72-h 
dynamic ECG. In the other 44 patients some VES were 
detected with 72-h ECG. Data are shown in Table I. 

Symptomatology 

Only 12% of the VES were symptomatic. While the 
incidence of VES did not differ during sleep and wake, 
the VES during sleep were asymptomatic. About 65 % of 
the symptoms were due to frequent VES ( > 60 VES/h). 
Only 5% of symptoms were without detectable elec- 
trocardiographic changes. Only two symptoms were 
reported as “important”. The other symptoms were only 
reported because the patients were motivated to do so, and 
the symptoms were rated as “irrelevant” or “minor”. 
Data are shown in Table 11. 

Fifteen patients reported 22 episodes of effort-induced 
angina pectoris. All episodes had corresponding repolar- 
ization changes on the ECG. Furthermore, 49 additional 
ST-T changes (myocardial ischemia) were detected on the 
dynamic ECG, but they were asymptomatic. Data are also 
shown in Table II. 

TABLE I1 Ambulatory ECG and symptomatology (72-h 
dynamic ECG) 

Ventricular extrasystoles 
12% were symptomatic 
88 % were asymptomatic 
5% of reported symptoms were without ECG changes 

Symptomatic VES (12 %) 
35% were complex 
65% were simplex but frequent (60 VESIh) 

Myocardial ischemia 
71 episodes of ST-T changes were detected 
22 were symptomatic 
49 were asymptomatic 

Arrhythmias and Drugs 

Fifteen of 50 patients were taking drugs. Some drugs 
may have influenced the VES. However, treated and un- 
treated patients had similar arrhythmias. Diuretics and 
digoxin were not more frequent in patients with complex 
or frequent VES than in untreated patients. Furthermore, 
patients using sublingual nitroglycerin for stopping effort- 
induced angina pectoris had similar VES to patients who 
did not take the drug. It is therefore unlikely that treat- 
ment influenced the VES. Data are shown in Table 111. 

Discussion 

Our results confirm the value of ambulatory ECG in de- 
tecting arrhythmias as a well-established fact (Bertel er 
al., 1979; Bigger et al., 1977; Burkart, 1984; Coronary 
Drug Project Research Group, 1974; Harrison et al., 1978; 
Lipski et al., 1976; Manger Cats et al., 1979; Michelson 
and Morganroth, 1980; Monti et al . ,  1975; Morganroth 
et al., 1978; Moss et al., 1979; Ruberman et al., 1977; 
Sculze et al., 1975; Stein and Jungmann, 1979; Thanavaro 
et al., 1980). Our study confirms also the superiority of 
a dynamic registration longer than 24 h over the standard 
24-h registration (Kennedy et al., 1978; Roberts et a l . ,  
1982). However, our results provide clinically relevant 
data unavailable in other studies. Indeed, other authors 
have demonstrated the high incidence of complex VES 
in symptomatic patients, or in patients at high risk for sud- 
den death (Coronary Drug Project Research Group, 1974; 
Moss et al., 1979; Ruberman et al., 1977; Sculze et al., 
1975; Stein and Jungmann, 1979; Thanavaro et al., 1980). 
Our results, however, were obtained in asymptomatic pa- 
tients, with a recent uncomplicated first myocardial in- 
farction, and without overt risks for sudden death. Our 
study provides evidence that frequent and complex VES 
are detectable in a large percentage of these patients, as 
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TABLE I11 Arrhythmias and drugs 

Total 
no. of VESlh (patients) 

Drugs patients 0 c 30 2 30 Complex VES 

Dr+Dg + N i  
Dr+Dg 
Dr+Hy 
Dr+Hy +Ni 
D r t  Ni 
Ni  

Drugs alone 
Di 
Dg 
HY 
Ni 

3 
I 
I 
2 
1 
9 

8 
4 
3 

15 

1 
0 
0 
0 
1 
1 

2 
1 
1 
3 

0 
1 
1 
1 
0 
4 

3 
1 
2 
5 

2 
0 
0 
1 
0 
4 

3 
2 
0 
7 

1 
0 
0 
1 
0 
3 

2 
1 
0 
5 

For the therapeutic schedule please see the text (Methods). The upper listing shows the combinations of drugs, the lower shows 
the single drugs. Fifteen out of 50 patients were taking some drugs, some patients more than one. Patients with h 30 VESJh sometimes 
also had complex VES. It appears that the drugs did not induce any significant effect on the severity of VES: patients taking drugs 
did not present more frequent or severe VES than untreated patients. 
Abbreviations: Dr = diuretics, Dg = digoxin, Hy = hypoglycemics, Ni = nitroglycerin. 

in patients “at high risk” for sudden death. Clearly 
enough, a dynamic ECG must be obtained in all patients 
with a recent MI, without relying on symptoms. 

One should also reflect about the prognostic significance 
of these asymptomatic arrhythmias. Should they be 
treated? 

In symptomatic patients, it has been suggested that com- 
plex VES are a separate risk for sudden death and should 
be treated (Coronary Drug Project Research Gmup, 1974; 
Moss et al., 1979; Ruberman et al., 1977; Sculze et 
al., 1975; Stein and Jungmann, 1979; Thanavaro et af., 
1980). Treatment should be possible without exaggerat- 
ed problems (Burkart, 1984) and in treated patients mor- 
tality seems to be reduced (Bigger et al., 198 1 ; Smerlow 
et al., 1983). However, we are not sure that results from 
symptomatic patients may be extrapolated to asymptoman‘c 
patients, even if the type of arrhythmia is similar. Patients 
should not be treated merely because of electrocardio- 
graphic changes. Large epidemiological studies in asymp- 
tomatic patients would be greatly welcome. Until they are 
available, the decision about treatment must be taken em- 
pirically in the individual patient, considering the age, 
presence of relevant diseases, risks of coronary artery dis- 
ease, psychological profile, and so on. Because complex 
VES are common in asymptomatic patients with recent 
MI, treatment in all cases might become a problem (num- 
ber of ambulatory ECGs, personnel involved, determina- 
tion of plasma levels of antianhythmic drugs, monitor- 
ing of side effects, cost of the procedure, etc.). 

In conclusion, our results show that complex VES are 
common in asymptomatic patients with a recent uncom- 
plicated MI. These arrhythmias are similar to those 
described in symptomatic patients considered to be at high 

risk for sudden cardiac death. However, while the type 
of complex VES is similar in symptomatic and asympto- 
matic patients, our limited experience does not allow a 
final decision about the need for treatment. The decision 
whether to treat or not in asymptomatic patients must, at 
least for now, be taken empirically. 
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