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Comparison between Pattern of ST Change during Exercise Treadmill Test and
Coronary Flow Reserve in Patients with Chest Pain and
Normal Coronary Angiogram

Chul-Soo Park, MD, Ho-Joong Youn, MD, Eun-Joo Cho, MD, Hae-Ok Jung, MD,

Hui-Kyung Jeon, MD, Jong-Min Lee, MD, Yong-Seok Oh, MD, Wook-Sung Chung, MD,
Jang-Seong Chae, MD, Jae-Hyung Kim, MD, Kyu-Bo Choi, MD and Seon-Jo Hong, MD
Department of Internal Medicine, College of Medicine, The Catholic University of Korea, Seoul, Korea

ABSTRACT

Background and Objectivesl] The validity of an exercise test in microvascular angina has not yet been eluci-
dated. Therefore, in order to evaluate the usefulness of the exercise treadmill test in determining the true mi-
corvasculature induced ischemia, we compared patterns of ST depression with coronary flow reserve (CFR)
using transthoracic Doppler echocardiography in patients with chest pain and normal coronary angiogram.
Subjects and Methods[] Fifty-nine subjects (MO FO 210 38, mean age 55+ 9 yrs) with chest pain and normal
coronary angiogram underwent maximal symptom-limited treadmill exercise according to the Bruce protocol.
Coronary flow reserve (CFR) was estimated using transthoracic Doppler echocardiography and dipyridamole.
Patients with a history of acute myocardial infarction, regional wall motion abnormalities, hypertrophic cardi-
omyopathy, an ejection fraction of less than 50% or primary valvular heart disease were excluded in this study.
The patterns of ST segment depression were compared with CFR. Results[] No ST change was observed in
20 of 59 (34%), upslope depression in 20 (34%), flat depression in 13 (22%) and downslope depression in 6
(10%). Eleven of 39 (28%) exercise positive patients demonstrated decreased CFR<2.1. CFR was 3.1+ 0.6 in
the group with no ST change, 3.1+ 0.6 in the group with upslope depression, 2.1+ 0.6 in the group with flat
depression (p<0.05 versus the group with no change and the upslope depression group, respectively) and 2.0
+ 0.4 in the group with downslope depression (p<0.05 versus the group with no change and the upslope de-
pression group , respectively). Flat to downslope depression of ST change during exercise treadmill test had a
sensitivity of 58% and a specificity of 95% for predicting CFR<2.1. Conclusion[] Flat and downslope depre-
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ssion of the ST segment during an exercise stress test may increase the sensitivity and specificity to detect the
true microvasculature-induced ischemia that is defined as CFR less than 2.1. (Korean Circulation J 2002:32

(@)'322-329)
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Fig. 1. Measurement of coronary flow reserve (CFR) using transthoracic Doppler echocardiography. PDVO peak di-

astolic velocity, DPYO dypiridamole.
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Negative (n=20) Upslope (n=20) Flat (n=13) Downslope (nO 6)

Age (yrs) 56x 11 55+ 8 56+ 8 53+ 8

Male sex (%) 10 (50) 3(15) 7 (54) 1(17)

DM (%) 2 (10) 2 (10) 1(8) 0

HTN (%) 6 (30) 6 (30) 9 (69) 3 (50)
Smoking (%) 5(25) 1(95) 2 (15) 0

TC (mg/dL) 198.1+ 20.8 202.3+ 26.9 187.6+ 33.7 231.6% 51.6*
TG (mg/dL) 135.3+ 81.0 119.1+ 36.3 154.0+ 53.1 140.6+ 42.3
HDL (mg/dL) 449+ 13.2 48.1+ 11.5 43.7+ 11.2 458+ 2.3

Values are meant SD. HTNO hypertension, DMO diabetes, TCO total cholesterol, TGO triglyceride, HDLO high density
lipoprotein cholesterol, *0 p<0.05 versus negative and flat group, respectively
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Fig. 2. The results of exercise treadmill test.
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Fig. 3. Comparison of CFR according to the type of ST
change during exercise treadmill test. *0 p<0.05 versus
upslope and negative group respectively. CFRO coro-
nary flow reserve.

Table 2. Comparison of Doppler parameters and coronary flow reserve of coronary artery according to the type of

ST change during exercise

Negative (n=20) Upslope (n=20) Flat (n=13) Downslope (n=6)
Baseline PDV 177+ 54 198t 6.4 213t 88 183+ 53
Hyperemic PDV 541+ 19.8 59.5+ 15.4 41.8+ 13.7* 37.1 16.4*
CFR (PDV) 3.1+ 06 3.1+ 06 2.1+ 06" 20+ 0.4'
CFR (MDV) 27+ 0.6 28+ 0.6 20+ 0.5 1.8+ 0.4
CFR (VTI) 23+ 0.6 2.1% 05 1.7+ 0.4* 1.4+ 03"

Values are meant SD. PDVO peak diastolic velocity, MDVO mean diastolic velocity, VTIO velocity fime integral, CFRO
coronary flow reserve, *0 p<0.05 versus upslope group, T O p<0.05 versus negative and upslope group, F O p<0.05

versus negative group
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Fig. 4. ROC curve for obtaining the optimal cut off value
of CFR suggesting flat or downslope ST depression in
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CFRO coronary flow reserve.
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