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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+ 8.8] mean+ SD[jears.
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 paih] 27.0%[hnd screeningl 20.3%[] Twenty
patients] 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 tachycardia in patients with cardiomyopathf] 2/1090was higher
than in other patients, but the number of patients with ventricular tachycardia was 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-
ria are properly applied.
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Table 1 Underlying suspected heart diseases or
reasons for exercise testing ugd

. No. ofd No. of VTO
Reasons for testing . . p value
patients  patients

Atypical chest pain( 6,770 27.00 00 201 NSO

Angina pectorisC] 1,349 5400 30 NSO
Postmyocardial infarction] 1,066 4.300 20 NSO
Dilated cardiomyopathy O 109 040020 0O0.01C
Evaluation of PVCs O 2,296] 9.200 40 NSO

Evaluation of supraventricular]

@arrhythmiasl:l 2,158 8.600 200 NSO

Palpitationd 1,524 6.100 20 NSO
Valvular heart diseases O 1,2581 5.000 20 NSO
Heart dockd 3,4700 13.800 0 0O O

Others O 5,088120.300 10 NS

TotalO 25,0781 1000 20

100 %. pd0.01, vs other reasons for testing.]
OVTO ventricular tachycardia PVCO premature ventricular
contraction.
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Table 20 Clinical and electrophysiologic observations ( I )
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Fig. 1 Distribution of age of patients

o Antiarrhythmic drugkl
Case No. Ageélyrd O Sex Cardiac history Oa Ob Oc 0O Digoxin Basic rhythm
1"a 570 Male MI, pvCO <0 0000 SR,pv@ 00O
20 570 Maled VSAOOOOOO SR O
30 650 MaleO RMIOOOOOO SRO
40 660 MaleO AP, AROOOOO «O Afd
5O 520 Maled Post CABGOOOOON SRO
6"'0 650 MaleO VSA, HT OO00OO0O0 SRO
70 6200 MaleO Syndrome XOOOOOO SRO
8O 540 Maled DCM suspectedOO0000 . O Af,pva@ton
od 660 MaleO DCM, HTOOOO . Afd
1070 700 Male AS, MROOOOOO SRO
11"a 700 MaleOl Post AVROOOOOO SRO
120 310 FemaleDl  ASD, PvCOOOOOO SRO
13"0 570 Male WPW, PSVT, PAfOOO « OO0 SR, WpwO
140 560 Male O pvcO « OOOOO SRO
150 380 Female O PVCOOOOOO SR, pva@ oo
160 560 Male O pvCOOOOOO SR,pva@ OO
170 210 Male O pvCOOOOOO SR,pva@ OO
180 590 Male O PAf suspected OOOOOO SRO
19°0 550 Female 0 NormalOOOOOO SR, PV@ OO0
200 540 Male O NormalOOOOOA SR

UVT sustained more than 30 sec. ' by Vaughan Williams.OO
OMIO previous myocardial infarction VSAU vasospastic angina ; RMIO recent myocardial infarction; APU
angina pectoris ; AR aortic regurgitation ; CABGU coronary artery bypass grafting ; HTO hypertension ; DCMO
dilated cardiomyopathy; ASUO aortic stenosis ; MR mitral regurgitation; AVRO aortic valve replacement ;O
ASDO atrial septal defect; WPWUO Wolff-Parkinson-White syndrome; PSVTO paroxysmal supraventricular
tachycardia ; PAf[] paroxysmal atrial fibrillation ; SRO sinus rhythm ; Af[] atrial fibrillation. Other abbreviations as

in Table 1.00
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Table 30 Clinical and electrophysiologic observations (1I)

Cased Maximum HRO HR onset of VIO STOT O Duration O Mono- Multi-O0
No. Omsetof VI ;i g THRIDMbpi) %THRID Crhange ~ of VT Y1 rate VI morphology g gy Treatment
O
I0mmediately after ex.0 1481 870 0 14518500 STelev.O 1.7 minO 2200 3000 RBBBO o0OO Thump-versiond
20mmediately after ex.d0 901 5200 45126000 ST elev. 027 beats O 1950 LBBBU RBBBOO 00 Terminated spontaneouslyC]
30 4 min after ex.d 1401 900 O 1479000 STelev.O 13 beatsO 2000 RBBBOLADO ©0OO Lidocaine[J Disopyramide i.v.00
40 During ex.0 1471900 0 1479000 STdep.O 11 secO 1880 RBBBO LADO 00O Terminated spontaneously]
50 During ex.00 1201 7400 1291 7400 oo 8 beatsO 2000 RBBBU LBBBOO 00 Terminated spontaneouslyC]
(] During ex.d 130 800 O 13008000 STdep.O 2minO 13001380 RBBBO 00OO Terminated spontaneously
700 During ex.0 1301 8300 13918300 ST dep. O 28 secO 2300 LBBBOLADO oO O Terminated spontaneously]
8d During ex.00 1941 113003 194 11300 00O 12beatsO 2000 LBBBO o0OO Terminated spontaneously]
od During ex.d 1801 11100 180 11100 00O  28beatsOd 1850 RBBBO 00OO Terminated spontaneouslyd
100 During ex.0 1561 900 O 14519000 oo 10 minO 17501450 RBBBUOLADO o0OO Terminated spontaneously]
11a During ex.00 1001 620 O 1000 620 O 00O [O28min02200 1600 LBBBOO 00O DC countershockd
120 During ex.d 1581 800 O 1531800 O 00 1.3minO 2100 LBBBO ©OO Terminated spontaneously
130mmediately after ex.0 1581 900 O 15819000 00O  45secO 2140 LBBBO oOO Thump-versiond
140 40 sec after ex.d 1551 900 O 1021 6000 O oo 8 beatsO 2260 LBBBO 0 OO Terminated spontaneously]
150 During ex.d 1501 8300 14581780 0 00O 45secO 1920 RBBBOLADO ©0OO Terminated spontaneouslyd
1600 During ex.0 1201 7000 1201 7000 oo 14 beatsOd 2250 LBBBO oOO Terminated spontaneously]
170 During ex.00 1621 8100 1621 8100 O 00O 11beatsOd 1800 LBBBO o0OO Terminated spontaneously]
180 During ex.0 13818100 130 760 0 00O  21beatsd 20002500 RBBBO LADO ©0OO Terminated spontaneouslyd
190 During ex.0 13217700 13217700 oo 1 minOl 2700 LBBBO oOO Terminated spontaneously]
200 30 sec after ex.00 1721 10000 O 1451 84000 008 10 beatsd 2500 3000 LBBBO o0OO Terminated spontaneously]

H‘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

Case O VT during O Late.l] VT Provocationl] CAG Case O VT during O Late.I:l VT Provocationl] CAG
No. Holter ECG potential in EPS No. Holter ECG potential in EPS

10hH oo oo o oa 3vbO 11fA O oo o oo NAO

= 20 oo oo NAO OOVD,EMI 000 120 oo NAO [T ABLtoRVO O NAO
30 oo oo oo 2vDbO 130 oo NAO NAO NAO
40 NAO NAO NAO 2vbO 140 oo NAO NAO NAO
5O oo oo NAO 2vbO 150 oo NAO NAO NAO
60 oo NAO NAO 0OO0VD,EMIO0O0O 160 oo 00O M ABLtoRVO O NAO
70 oo NAO NAO ovbO 170 oo NAO oo NAO
80O oo NAO NAO NAO 180 oo NAO oo ovbO
o0 oo NAO NAO 1vbO 100 oo 00O M ABLtoRVOO NAO
100 oo oo NAO NAO 200 oo oo oo 0vD

EcE0 electrocardiography ; EPSO electrophysiologic study ; CAGU coronary angiography ; NAU not applicablel] examina-
tions not performed} ABL[ ablation; RV right ventricle; VDO vessel disease ; EM[ ergonovine maleate test. Other abbreviation
as in Table 1.0
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Fig. 2 Exercise-induced sustained VT in a 55-year-old woman without apparent heart disease: Case

19

Upper: Atrest, PVC and a couplet of PVC with sinus bradycardia were noted.
Middle: Appearance of sustained VT at 9min 40 sec of exercise testing.
Lower: VT was sustained for 1 min and terminated spontaneously.

Abbreviations as in 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 leads ] , [J ,

and a[JF.

Lower: Sinus arrest was observed after VT termination.

Abbreviations as in Tables 1, 4.
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