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Objectives. This study assessed the prevalence and clinical background of exercise-induced ventricular
tachycardia during exercise testing.

Methods. Complications during exercise testing were reviewed in 25,075 consecutive patients, 14,037
men and 11,038 women, who underwent a total of 47,656 maximal treadmill or bicycle exercise tests
between April 1985 and March 1999. The mean age of the patients was 53.3+ 8.8l mean+ SD[years.
Non-sustained ventricular tachycardia was defined as 8 or more consecutive ventricular ectopic beats at
0 100beats/min. A total of 126 patients undergoing exercise testing to evaluate the efficacy of pharma-
cotherapy for ventricular tachycardia were excluded.

Results. The major reasons for the exercise test were chest painl 27.0%0Cand screeningl 20.3%[1 Twenty
patientsl 0.08%had exercise-induced ventricular tachycardia. Six patients had ischemic heart disease, two
had cardiomyopathy, five had other cardiac diseases, and seven patients showed no clinical evidence of
heart disease. The incidence of ventricular tachycardiain patients with cardiomyopathi/] 2/1090Wwas higher
than in other patients, but the number of patients with ventricular tachycardiawas small. Ventricular tachy-
cardia was documented at heart rates of more than 80% of predicted maximal heart rate in 12 of the 20
patients.

Conclusions. These results suggest that the exercise testing can be done safely when the end-point crite-
riaare properly applied.
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Tablel Underlying suspected heart diseases or

reasonsfor exercisetesting oo
. No. of 0 No. of VT
Reasons for testing petients  petients p value

Atypical chest painC] 6,7700 27.00 O 20 NSO

Angina pectorisJ 1,349 540 0 30 NSO
Postmyocardial infarction 1,066 4.30 0O 20 NSO
Dilated cardiomyopathy [ 109 0400 20 [1J0.01L
Evaluation of PVCs O 2,296] 9.20 0 40 NSO
'@’:'r;‘g'tﬁ%?;%‘pra"“”C”'armz,ls 8600 20 NSO
Palpitation( 1,524 6.10 0 20 NSO
Valvular heart diseases [ 1,258 5.00 0 20 NSO
Heart dock( 3,470 13.80 O 0O O
Others O 5,088 20.30 O 100 NS
TotalO 25,0761 1000 20

100 %. pO 0.0, vs other reasons for testing.[]
OVTO ventricular tachycardia PVCO premature ventricular
contraction.
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Fig. 1 Distribution of age of patients

Table 20 Clinical and electrophysiologic observations ( I )

o Antiarrhythmic drugg!

CaseNo.  Agelyr D Sex Cardiac history Oa Ob Oc 00O Digoxin Basic rhythm
180 570 Maleld MlI, PVCO o [ o 00O SR, Pva@iO0Od
20 570 Maleld VSAOOOOOad SR O
30 650 Maled RMIOOOOOO SRO
40 6601 Maleld AP, AROOOOO o [J AfO
50 520 Maleld Post CABGOOOOOO SRO
6°0 650 Maleld VSA, HT OO0O00d SRO
70 6200 Maleld Syndrome XOOOOOO SRO
80 540 Maleld DCM suspectedd100 . Af,Pva@ OO0
9 6601 Malel DCM, HTOOOO . Af0
10°0 700 Maleld AS, MROOOOOO SRO
11°0 700 Maleld Post AVROOOOOO SRO
12°0 310 Femael ASD,PvCOOOOOO SRO
130 570 Maleld WPW, PSVT, PAfOOO o 0O SR, WPWO
140 5600 Male O PvCO « OO0 SRO
150 380 Femaded PvCOOOOOO SR, Pva@ 000
1600 5600 Mae O PvCOOOOoa SR,PvC OO0
170 210 Male O PvCOOOOaa SR, Pva@ OO0
180 500 Mae O PAf suspected 000000 SRO
19°0 5500 Femade NormalOOOOOO SR,PvC@ OO0
200 540 Mae O Normal OOO000 SR

PVT sustained more than 30 sec. " by Vaughan Williams.OO
OMIO previous myocardial infarction VSAD vasospastic angina; RMIO recent myocardial infarction; APO
angina pectoris; ARO aortic regurgitation; CABGU coronary artery bypass grafting; HTO hypertension; DCMO

dilated cardiomyopathy ; ASO aortic stenosis; MRO mitral regurgitation; AVRDO aortic valve replacement ;O

ASDO atrial septal defect; WPWO Wolff-Parkinson-White syndrome; PSVTO paroxysmal supraventricular
tachycardia; PAf paroxysmal atria fibrillation; SRO sinus rhythm; Af(J atrial fibrillation. Other abbreviations as

inTable 1.00
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Table 30 Clinical and electrophysiologic observations (11 )

C’\zlaseD Onset of VT Maximum HRO HR onset of VTO STO T O Duration O VTrate VT morphology Mono- Multi-O Treatment
[} O bprit %THRIDMbpril %THRD [thange of VT form  form
1
10mmediately after ex.0] 148 870 O 14818500 0 ST elev.00 1.7 min0 2200 3000 RBBBO 00O Thump-versionO
20mmediately after ex.0 90 520 O 4812600 0 ST elev. O 27 beats O 19500 LBBBO RBBBOUO 00 Terminated spontaneously]
30 4 min after ex.J 140 9001 O 1471900 O ST elev.00 13 beatsU 2000 RBBBO LADO 00O Lidocainel Disopyramidei.v.0)
a0 During ex.0 147 900 O 1479000 ST dep. O 11 secO 1880 RBBBU LADO w000 Terminated spontaneously]
50 During ex.00 129 740 O 1201 740 O oo 8 beatsT 2000 RBBBO LBBBOO 00 Terminated spontaneously]
60 During ex.00 1300 800 O 138000 STdep.0 2min0 13001380 RBBBO 000 Terminated spontaneously]
70 During ex.0 139 830 O 1391830 0 ST dep. 0 28 secl] 2300 LBBBOLADO oO O Terminated spontaneouslyl]
80 During ex.00 194) 1130 O 194 1130 O 00 12 beatsO 2000 LBBBO 00O Terminated spontaneously]
90 During ex.00 1800 1110 O 180 1110 O 00  28beatsD 18501 RBBBO 000 Terminated spontaneously]
100 During ex.0 156 9001 O 1481900 O 00 10min0 17501450 RBBBOLADO oOO Terminated spontaneously]
110 During ex.d 100 620 O 10 6200 O 00 O28minQd 2200 1600 LBBBOO 00 DC countershockl
120 During ex.00 158 800 O 1581 8000 O 00 1.3min0O 2100 LBBBO 00O Terminated spontaneously]
130mmediately after ex.0) 158 9001 O 1581900 O 00 45secO 2140 LBBBO o©OO Thump-version
140 40 sec after ex.0 1581 9001 O 1021 600 O oo 8 beatsl 2260 LBBBO 0 OO Terminated spontaneously]
150 During ex.00 1500 830 O 148 780 O 00 45secO 1920 RBBBUO LADO 00O Terminated spontaneously]
160 During ex.0 1201 700 O 1201 700 O 00 14 beatsd 2250 LBBBO o©OO Terminated spontaneously]
170 During ex.00 162 810 O 1621 810 O 00 11 beatsO 1800 LBBBO 00O Terminated spontaneously]
180 During ex.0 138 810 O 13 760 O 00 21beatsd 20002500 RBBBO LADO 00O Terminated spontaneously]
190 During ex.0 132 770 O 13p 770 0 oo 1mind 2700 LBBBO ©0OO Terminated spontaneously]
200 30 sec after ex.0 172 1000 O 1481 840 O 00  10beatsd 2500 3000 LBBBO o©OO Terminated spontaneously]

I—D|RD heart rate ; bpmO beats/min; %THRO % of target heart rate ; ex.[] exercise ; elev.[] elevation ; dep.O depression; RBBBUO right
bundle branch block type; LBBBO left bundle branch block type; LADDO left axis deviation; i.v.0 intravenous. Other abbreviation as
in Table 1.

Table 40 Findings of other examinations

CaseJ VT during O Latq:l VT provocationl:l CAG CaseJ VT during O LateD VT provocationD CAG
No. Holter ECG potentia in EPS No. Holter ECG potential in EPS
10h gd oo o gd 3vDO 111 0Om oo o og NAO
. 20 ogd ogd NAO 0OO0VD,ENDO OO 1201 oo NAO [ ABLtoRVO O NADO
30 oo oo oo 2vDO 130 oo NAO NAO NADO
40 NAO NAO NAO 2vDOd 140 og NAO NAO NAO
50 agd oad NAT 2vDO 150 oag NAT NAO NAT
60 oo NAO NAO OO0VD,EMIOOO 160 oo 00 MABLtoRVO O NADO
7a gd NAO NAO ovbO 1700 og NAO og NAO
80 agd NAQ NAT NAO 180 oo NAT oag ovDO
9O oo NA O NAO 1vDO 190 oo OO0 MABLtoRVOO NADO
100 gd od NAO NAO 200 og gd og ovD

ECGD electrocardiography ; EPSO electrophysiologic study ; CAGO coronary angiography ; NAD not applicablel] examina-
tions not performed} ABLO ablation; RV right ventricle; VDO vessel disease; EM ergonovine maleate test. Other abbreviation
asinTable 1.0

gsgb0ooobooobooobooboooboogn o0o0DbOOoOO0O0o0o0ODbOOoOobooOoQrRSOOOOO
sl oobhobOobobobobobobobooo gogbogooboobbooobooboboobooo
000000000000 00000000O 200/min O Case No. 1060 600400000000 QRS
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Fig. 2 Exercise-induced sustained VT in a 55-year-old woman without apparent heart disease: Case
19
Upper : At rest, PVC and a couplet of PV C with sinus bradycardia were noted.
Middle: Appearance of sustained VT at 9min 40sec of exercise testing.
Lower : VT was sustained for 1 min and terminated spontaneously.
Abbreviationsasin Tables 1, 4.
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Fig. 3 Exercise-induced non-sustained VT in a 57-year-old man with vasospastic angina: Case 2

Upper : Normal sinus rhythm before exercise testing.

Middle: Non-sustained VT began at 1 min of treadmill exercise with ST segment elevation in leadsO , O,

and dJF.

Lower : Sinus arrest was observed after VT termination.

Abbreviationsasin Tables 1, 4.
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