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O Abstract O

Patterns of Exercise-induced Coronary Spasm in Patients with
Variant Anginall Results, Correlation with Clinical Features

Su-Bin Lim, M.D., Jae-Hong Park, M.D., Woo-Kern Song, M.D.,
Hiang Kuk, M.D., Seok-Kyu Oh, M.D., Jin-Won Jeong, M.D.,
Ock-Kyu Park, M.D., Yang-Kyu Park, M.D.

Department of Internal Medicine, Wonkwang University School of Medicine, lksan, Korea

Background[] Exercise-induced coronary spasm is occasionally recognized in patients with variant
angina, but the patterns of exercise-induced coronary spasm and its relation to clinical features are
still not clear.

MethodsL[] Eight consecutive patients with variant angina without significant stenosis of the
coronary artery performed serial treadmill exercise tests during early morning, late morning, and in
the afternoon. The subjects repeated the tests after administration of atropine and doxazosin or
phentolamine.

Results[] (Upon drug administration), anginal episodes with ST-segment changes (elevation 5,
depression 1) Occurred repeatedly in 6 of the 8 patients during early morning[] the episodes occurred
in only 2 patients during the afternoon exercise test. Four patients showed exercise-induced angina
and ST-segment changes during early morning but not in the afternoon, and 2 of them showed mild
episodes of exercise-induced angina and ST-segment changes during late morning. Three of the four
patients had the characteristic clinical history of angina in early morning during usual activities but
not during daytime activities despite the activities being more strenuous. Another 2 patients showed
both exercise-induced ST-segment elevation and angina in early morning and afternoon, and they
had the characteristic history of more episodes at night and in early morning but only occasionally in
the daytime with or without relation to activity. One of the two patients showed intermittent ST-
segment elevation during the exercise test. The other two patients had exercise-induced episodes
neither in the early morning nor in the afternoon; they had a characteristic history of episodes only at
night during sleep but never in the early morning nor in the daytime.
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Atropine did not suppress the exercise-induced angina in 4 of 5 patients studied. Doxazosin or
phentolamine suppressed the exercise-induced episodes in 3 of 5 patients studied but aggravated

spontaneous episodes in 3 patients.

Conclusionl] These data suggest that there’s possibility of presence of different patterns of

exercise-induced coronary spasm, which may be induced by different mechanisms from those in

spontaneous episodes in patients with variant angina.

KEY WORDSO Variant angina - Exercise-induced coronary spasm * Clinical feature.
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Table 1. Clinical and angiographic findings of 8 patients with variant angina studied

. Age Angina Coronary Angiography
/Sex Episodes Time Type Angina Frequency Baseline Spasm(Erg. or spont.)

1 59/M  Early, late morning R+ E 7/wk 20% LAD LAD

2 68/M  Early morning+ late morning  E 0.5—-1/wk 10% LCX LCX

3 39/M  Rarly morning E 0.5/wk 10% LAD ECG#

4 54/M  Early morning E 0.5/wk Normal LAD

5 53/M  Night R 2/day 10% RCA ECG*

6 51/M  Night but anytime R+E =>10/day 40% RCA, 10% LAD  LAD, RCA*

7 57/M  Night but anytime R =>10/day 10% RCA LCX, RCA*

8 49/M  Night+ morning R 3/wk 10% RCA ECG#

E, exertion ; R, rest ; LAD, left anterior descending artery ; LCX, left circumflex artery : *, spontaneous spasm ; #,

ergonovine-induced spasm was demonstrated by ECG
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Table 2. Results of repeated treadmill exercise tests in 8 patients with variant angina

Early morning(60 00—80 00) Late morning(90 00—120 00) Afternoon(40 00—60 00)
No Leads Time End Leads Time End Leads Time End
0 ST (min) point 0 ST (min) point 0 ST (min) point
1 1 Vis 8034 Angina None 110 36  Fatigue None 12003  Fatigue
1 Vis 120 10  Angina L O0,0F 12000 angina
2 1 VaoO,O,F 9014  Angina I Vs 120 17 Angina None 120 18  Fatigue
None 120 56  Fatigue
3T 1 Vo 4035  Angina None 10016  Fatigue
None 5008 Angina
4# T Vis 3019  Angina None 90 42 Dizziness None 12017  Fatigue
1 Vis 6028  Angina
5# None 120 03  Fatigue L 0.,0,FVs 130 40  Fatigue
+ O0,0F 9056 Angina t VisO,0,F 8052 Angina T VieO.,O0F 7007  Angina
+ 0.0F 3029 Angina + O0,0F 7000 Angina
1 Vs 6021  Angina
8 None 9000 Fatigue None 100 41 Fatigue  None 120 36  Fatigue
None 10000 Fatigue
+Rate  9/14(64%) 10/14(71) 3/6(50) 3/6(50)  3/8(38) 2/8(25)

T, case with Q wave in Vi_; on baseline ECG : #, case with LVH on baseline ECG : 1, elevation ; |, depre-
ssion : A ST, STsegment change
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elevation in precordial leads in the early morning, but not in the afternoon of the same day, although the
level of exercise was higher in the afternoon than in the morning.
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Fig. 2. Sequential ST-segment trend and ECG(aVF) changes during treadmill exercise test in patient é.

Table 3. The effects of atropine and a-blockers on exercise-induced coronary spasm in patients with variant

angina
Atropine o -blockers
No Leads Time End point Drug Leads Time End point
0o ST (min) 0 ST (min)

1 T Vig 90 41 Angina Doxazosin None 120 11 Fatigue

5 None 1oz Angina# Doxazosin None 120 34 Fatigue*
None 120 56 Fatigue Doxazosin None 110 38 Fatigue

3 None 7015 Angina Phentolamine None 5015 Angina

4 Doxazosin None 120 28 Dyspnea*

5

6 T Vig 7000 Angina Phentolamine t VieO,0F 1019 Angina*

7 +0,0F 20 42 Angina

8

A ST, ST segment change ; 1, elevation ; |, depression : #, chest pain during recovery : *, frequent rest pain
during a-blockade
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