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Objectives. Ventricular tachycardial VTCand ventricular fibrillationl VfOnduced in exercise stress test-
ing should be treated urgently, although the occurrence of arrhythmia is rare. The conditions for the onset
of arrhythmia and the clinical characteristics of VT and Vf patientsin exercise stress testing were studied.

Methods. Fifty-nine patientd mean age 54+ 17 years, 41 males, 18 females[ith VT succession of 3
or more ventricular premature beatsCbr Vf induced in exercise stress testing were selected from 7,594
patients with consecutive treadmill stresstesting in our hospital from January 1993 to February 1998.

Results. The incidence of exercise-induced VT or Vf was 0.8%, and there were no fatal accidentsin all
tests. Among the 59 patients with exercise-induced VT or VT, 52 patients had non-sustained VT, 5 had sus-
tained VT, and 2 had Vf. Of the 59 patients, 23 had rhythm or conduction disturbances, 14 had coronary
artery disease, 13 had cardiomyopathy, and 9 had valvular heart disease. The VT or VT incidence in coro-
nary artery disease was 0.2%, and in valvular heart disease was 10.8%. VT or Vf occurred at over 80% of
maximum heart rate exercise intensity in 40 patients, including 4 with sustained VT and 2 with Vf, of the
59 patients. Also, in 9 VT patients including the 4 sustained VT patients, VT occurred in the exercise
recovery period within 2 min after the exercise. Although VT disappeared spontaneously in 52 non-sus-
tained VT and 3 sustained VT patients, intravenous injection of lidocaine was needed in 2 sustained VT
patients and direct current defibrillator was needed in 2 Vf patients. Furthermore, only one non-cardiac
death was observed in the follow-up period of average 42 months.

Conclusions. Our results showed clinical characteristics and incidence of VT or Vf similar to past
reports. Furthermore, all sustained VT and Vf patients, who should be treated urgently, had a past history
of ventricular premature beats or VT. Our data suggest that VT and Vf could occur during the recovery
period, especialy in patients with documented ventricular tachyarrhythmias when the stress intensity has
reached the critical level in the exercise tolerance test.
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Table 10 Treadmill protocol

Stage
1 2 3 4 5 6 7
Low gradél n(0 901
0 O Speed km/hrJ 15 20 2.0 25 3.0 35 4.0
0 O Gradel %0 5 5 8 10 10
00 Tim& mind 1 1 2 2 2 2 2
Middle grade-0 nO 2200
0 O Speed km/hrJ 2.0 25 35 45 55 6.5 75
0 O Gradél %[0 0 5 8 10 13 13 13
00 Timél minQd 2 2 2 2 2 2 2
Middle grade-2] nJ 2800
0 O Speed km/hrJ 2.0 3.0 4.0 5.0 6.0 7.0 8.0
0 0O Gradel %0 5 8 10 13 15 15 15
00 Timé& minO 2 2 2 2 2 2 2
000 80%0 00 I Table 211 Table 20 Clinical diagnosisin all patients
00oooooooooooose00ooooon . ) No. of patients
Diagnosis
0o0o0o0o0ooobs200000000050000 U n0 7,5940
god200000050000000000000 Coronary artery disease[] 5,660 74.50
000000000080 00039.0%000000 0 0 Angina pectorist] 3,057
O O Subacut dial infarctionO 728
00000000 23.7%0 0000 220%0 0000 ubacute myocarcia’ Infarction
0 O Old myocardial infarctiond 1,876
153%000000%000000000 7594000 ArrhythmiaO 9871 12.90]
OO000000o0oOoDoooOooo8»oouoooog Cardiomyopathy[] 2620 3.50
000000000000 o00%% 70 0000 Valvular heart disease[] 83 110
000D0000000000000000000 Others 606/ 8.00
100 %.

ooodoobo20oOn23%d0005.0%000
0108% 000 M Table3dOOOOOOOO0OO
oooboocOob0olsoooooo2rwoooaon
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OO00D0o0obDOo00oDoOoDbObOOooonsennb4n
oooobo200000000020@m0o00DO0O
ooboooooooboOoz20b000000000000
ooboooooooooboooooboooboooo

J Cardiol 2000; 36: 397—-404

ooboOoboz20000000000100mgO0O0O0O
gobooobooooboooooooooooooon
goos200oocoooboosoouooooooan
goooooooObObOO0OO0O0o00o0o0o0oooooan
5000170000000 OO020000000000
gooobooooooboooz2000o000000a0
oobooooog

200000booobooboboooobg

goboobboooboobobooobooobooo
00bD%id0d0000 Y%maeHRO O O 80%mxHRO O O
00000000000M Fig. 10 80%mxHRO O O
ooboo4000000080mxHRODODODO 1900
gboooooooooooobbbbbsbb4an



400 oooooooo oo

Table3 Clinical diagnosis of 59 patients with exercise-induced non-sustained or sustained
ventricular tachycardia and ventricular fibrillation

Non-sustained ~ Sustained Vi Underlying

Clinical diagnosis VT VT diseases Total patients
Arrhythmia 28139.00 00 23982 2300
0 O Supraventricular arrhythmia
OoogpsvT 3
0000 Loneatrid fibrillation 3 D
0 O Ventricular arrhythmia
ooogvT 6 2
googvec 1
0 O Bradyarrhythmia
00O OO Complete AV block 5
oooosss 2 1
Coronary artery disease 14237000 14/5660 0.20 0
0 O Angina pectoris 7 1 1
0 O Myocardia infarction 5
Cardiomyopathy 181 22.00 13/2621 5.00 O
O O Dilated cardiomyopathy 10 1
0 O Hypertrophic cardiomyopathy 1
0 O Drug-induced cardiomyopathy 1
Valvular heart disease 2 15.30 9/88 10.80 O
0 O Mitral stenosis 3
0 O Mitral regurgitation 2
O O Tricuspid regurgitation 2
0 O Aortic regurgitation 2
Total humber 52 5 2 59 59/7,594 0.80 O

oo %.
VTO ventricular tachycardia; VO ventricular fibrillation; PSVTO paroxysmal supraventricular tachycardia; VPCO O
ventricular premature contraction; SSSI sick sinus syndrome.

Table 400 Patientswith ventricular tachycardia developed during postexer cise recovery phase

Patient Time of post Non-sustained YomaxHR of YomaxHR

No. exercisel sec] or sustained  end point] %0 of VT End point Diagnosis
1 0 Sustained 87 87 Leg fatigue SSS
2 0 Sustained 90 90 VPC VT
3 10 Non-sustained 113 61 Chest pain AP
4 20 Non-sustained 88 75 Leg fatigue VT
5 25 Non-sustained 71 66 Dyspnea 3°AV block
6 50 Non-sustained 80 69 VPC DCM
7 60 Non-sustained 94 78 Leg fatigue Drug-induced CM
8 60 Sustained 100 99 100%maxHR AP
9 120 Sustained 96 79 Leg fatigue VT

YomaxHRO percentage maximum heart rate; APC angina pectoris ] DCCMD dilatedCtardiomyopathy. Other abbreviations asin Table 3.
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Table5 Clinical characteristics of patients with exercise-induced sustained ventricular tachycardia or ventricular

fibrillation

Patientd Sustained(]

No.  VTorVF Sex  Ag& yrO [Diagnosis Rhythm  %maHR  EE] %0 CPast history  Treatment EPS

1 SustanedVT Made 18 DCM NSR 39 62 VT oood ooo

2 SustainedVT Femae 48 SSS NSR 87 62 VPC ooo ooo

3 SustainedVT Femae 11 VT NSR 90 62 VPC ooo Unknown
4  SustainedVT Mae 54 AP NSR 100 48 VPC Lidocaineiv  Reentry
5 SustainedVT Made 55 VT NSR 96 55 VT Lidocaineiv  Reentry
6 Vf Male 55 HCM Af 114 72 VPC DC shock ood

7 Vf Mae 69 AP post-CABGO Af 99 66 VPC DC shock oood

[
EFD gjection fraction; EPSO electrophysiological study ; HCMO hypertrophic cardiomyopathy ; CABGO coronary artery bypass
grafting; NSRO normal sinusrhythm; AfO atrial fibrillation; DCO direct current counter. Other abbreviationsasin Tables 3, 4.
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