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Exercise Provocation Test in Patients with Vasospastic Anginall
Graded vs. Non-Graded Exercise Test
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Myoung-Yong Lee, MD, You Shik Choi, MD and Byoung Ha Kim, MD

Department of Internal Medicine, Dankook University College of Medicine, Cheonan, Korea

ABSTRACT

Background and Objectives[] In patients with coronary vasospastic angina we investigated whether exercise
ECQG test results vary with the different modes of exercise load and compared various clinical characteristics,
including coronary risk factors, between patients with positive and those with negative exercise test results.
Materials and Methods[J This study examined 34 patients who had documented coronary artery spasm wi-
thout significant stenosis (coronary artery luminal diameter narrowing <70%). The two different modes of
treadmill exercise ECG tests, the first based on the Bruce’s protocol (graded exercise test, GET) and the second
on the sudden rapid exercise protocol (non-graded exercise test, NGET), were performed in the morning of
the same day. Results[] Of 29 patients who underwent both GET and NGET, 19 patients manifested a positive
result by NGET, whereas only 11 did by GET (66 vs. 38%, p[J 0.04). All patients with a positive GET result
produced a positive NGET result and 8 of 18 patients with a negative GET result also did. Of 34 patients who
underwent GET, there was no significant difference in the frequency of hypertension, diabetes, current smo-
king, history of effort chest pain, mixed disease (fixed stenosis =50%, <70% of luminal diameter) or in total
cholesterol level between patients with positive and those with negative results. Among 18 patients with typi-
cal variant angina by clinical history, 8 of 10 patients with high disease activity (5 or more attacks per week)
exhibited a positive result by either GET or NGET, whereas 4 of 8 patients with low disease activity did (80
vs. 50%, p NS). Conclusion[J In patients with coronary vasospastic angina, sudden rapid exercise has the
potential to induce coronary artery spasm more frequently than multistage exercise. Exercise test results may
not be correlated with coronary risk factors, coronary anatomy, effort chest pain, and the disease activity.
(Korean Circulation J 2001:31(9):857-866)
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Table 1. Patients characteristics

No. of patients 34
280 6
53+ 8

Malell Female
Mean age (years)
Clinical diagnosis at admission
Typical variant angina 18
Pure spasm 13
Mixed disease
Unstable angina 15
Pure spasm 11
Mixed disease 4
Exertional angina 1
Pure spasm 1

Mixed disease 0
Pure spasm0 coronary spasm with fixed stenosis <50%
Mixed diseasel] coronary spasm with fixed stenosis >50%,
<70%
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Total 29 pts
GET =} GET (+)
18 pts 11 pts
NGET (-) NGET (+) NGET (-) NGET (+)
10 pts 8 pts 0 pt 11 pts
(T ST 5) (T ST 7)
(L ST 3) (L ST 4

Fig. 1. Results of exercise provocation test in 29 patients
with vasospastic angina who underwent both the graded
and non-graded treadmill exercise ECGs. The graded
exercise fest (GET) was performed based on the Bruce's
protocol and the non-graded exercise test (NGET) on
the sudden exercise protocol. ptsO patients, (+)0 posi-
five ECG response, (=)0 negative ECG response, 1 STO
STsegment elevation, +  STO ST segment depression.
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Fig. 2. A typical case of vasospastic angina patient showing different exercise ECG results by the two different modes
of tfreadmill exercise. Total occlusion of the proximal left descending artery (arrow) was induced after infracoronary
ergonovine 10 p g injection , which was relieved after intracoronary nitroglycerin injection (arrow head, A). At peak
exercise (11 min 59 sec) significant ST segment change was not detected on the graded treadmill exercise ECG
based on Bruce's protocol (C) compared with the resting ECG (B). However, at 3 min 30 sec of exercise marked
elevation of ST segment in precordial leads (Vi-4) was noted, accompanied by chest pain, on the non-graded ex-
ercise ECG based on the sudden rapid exercise protocol (D).
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Table 3. Comparison of clinical characteristics between

patients with positive and negative graded freadmill ex-
ercise test

Positive Negative

GET GET p
(nO015) (O 19)

Hypertension 7 3 NS
Diabetes 0 0 NS
Current smoking 11 10 NS
Hx of effort chest pain 6 8 NS
Mixed disease 6 3 NS
Total cholesterol (mg/dL) 166+ 30 165+ 20 NS

GETO graded exercise test by the Bruce's protocol, HxO
history, Mixed diseasel coronary spasm with fixed sten-
0sis =>50%, <70%

30- p=0.04
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Fig. 3. Prevalence of the positive ECG response during
the graded (GET) and the non-graded treadmill exer-
cise test (NGET) in 29 patients with vasospastic angina
who underwent both tests.

Fig. 4. Prevalence of the positive ECG response accor-
ding fo the disease activity during the exercise treadmill
(graded or non-graded) test in 18 patients with typical
variant angina. High 5 times or more chest pain attack
per week, Lowl less than 5 times attack per week.

Table 2. Comparison of parameters in the two different modes of treadmill exercise test

GET NGET p
HRmax(beats/min) 150+ 20 156+ 20 NS
Systolic BPmax(mmHg) 161 16 156+ 15 NS
Rate pressure product 24309+ 4684 24345+ 4232 NS
Work load(METS) 10+ 2 11+ 3 <0.01
Exercise fime(sec) 515+ 141 148+ 80 <0.001

GETO graded exercise test by the Bruce's protocol, NGETO non-graded exercise test by the sudden rapid exercise
protocol, HRO heart rate, BPO blood pressure, METSO metabolic equivalents
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