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Relation between Coronary Flow Reserve Using Transesophageal Echocardiography
and Duke Treadmill Score in Patients with Microvascular Angina
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ABSTRACT

Purpose[] The triad of chest pain, normal coronary arteries and a positive stress test has been called microva-
scular angina. The link between coronary flow reserve (CFR) and Duke treadmill score (DTS) in patients
with microvascular angina remains elusive. MethodsO We studied 108 subjects (MO FO 4801 60, mean age
54+ 9 yrs) with chest pain and normal coronary angiogram. An exercise treadmill test (ETT) was performed
by Bruces protocol and the equation for calculating DTS was DTS exercise time- (5% ST deviation)—(4x
exercise angina), with 00 none, 10 nonlimiting, 200 exercise-limiting. The coronary flow velocity at diastole
(PDV) using transesophageal echocardiography (TEE) was obtained from the proximal left anterior descen-
ding coronary artery and coronary flow reserve (CFR) was calculated as the ratio of hyperemic PDV after the
intravenous infusion of dipyridamole (0.56 mg/kg) to baseline PDV. Results[] 1) CFR was 3.04+ 0.45 in group
with negative ETT and 2.19+ 0.62 in group with positive ETT (p<0.001). 2) CFR was 1.51% 0.31 in high-risk
group with a score of <—10, 2.39+ 0.63 in moderate-risk group with scores from —10 to [ 4 and 3.04+ 0.43
in low-risk group with a score of 2[5 on DTS (p<0.001 versus low-risk, respectively). 3) DTS was
significantly related to CFR (0 0.704, p<0.001). ConclusionJ The composite DTS is closely related to CFR
using TEE and may be a useful tool to assist clinicians in determining the severity of ischemia and evaluating
the efficacy of treatment in patients with microvascular angina. (Korean Circulation J 2001; 31(3):297-304)

KEY WORDST Microvascular angina - Transesophageal echocardiography - Coronary flow reserve - Duke
treadmill score.
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Fig. 1. Measurement method of CFR using TEE. The coronary flow velocity at diastole (PDV) using TEE was ob-
tained from the proximal left anterior descending coronary artery (LAD) and coronary flow reserve (CFR) was
calculated as the ratio of hyperemic PDV after the intravenous infusion of dipyridamole (DPY, 0.56 mg/kg) to

baseline PDV.

000 25030 cm 000 OO0 basal viewd O O
00 000 OO0 0 OO0 OO0 ooooo vo
000 0O0O0OOO OO0 0000 O o00o ooo
O O, 0 DopplerD D000 OOOO OOO OO
00, 000 00O OO0 0000 oo oooog,
0000 000 300 000 00 0000 oo O
00 pulse Dopplerd sample volumell OOOO0O
00000 OO0 0000 00 00 (peak diastolic
coronary flow velocity, 00 PDV)O OOOOO. O
OO0 IV routeD OO0 Dipyridamole(0.56 mg/Kg,
DPY)O 4000 OO OO0 O 40 O 600 OO
00 PDVO OOOOOO OOO aminophylline(50
0100 mg)0 0000 OO0 0000 OO0 Pbv
0O 0000Od. pbvOd 508 000 OO0 0OO0O O
0000, 00 OO0 0000 OO0 ooogd. CFR
0O 00000 pbvO OO DPYODO O OO OO
PDVO OO0 O0O0OO (Fig. 1).

gooo ooo

Judkins 0000 000000 ODOOOOO OO0
0 3000 0000 eoCO0O OO0 OOOO OO0
00. 000 000 00 OO OOO0O0 ergonovine
O 50, 100, 200 y gd O0O0O, acetylcholinedl 50,
80 pgl OO0 OOOOO OOOCOO ooo OO
000 000 00 0000 00 00 ooo ooo

Table 1. Clinical characteristics

ETT (+) ETT (-) p-value
Number 56 52 NS
Age (meanx SD) 55+ 9 52+ 10 NS
Male (%) 28 (50) 20 (38) NS
HTN (%) 31 (54) 22 (42) NS
NIDDM (%) 5(9 6(12) NS
Smoking (%) 11 (20) 8 (15 NS
TC (mg/dl) 192+ 37 192+ 33 NS
TG (mg/dl) 137+ 68 156+ 98 NS
HDL (mg/dl) 43+ 9 44+ 11 NS
LDL (mg/dl) 120+ 36 117+ 30 NS
Exercise time (min) 7.6+ 2.4 8.4+ 2.4 NS
METs 9.3+ 2.2 9.8+ 2.5 NS
Double product 25,887+ 26,443+ NS
(mmHg- bpm) 6,754 7.231

ETTO exercise treadmill test, METsO metabolic equiva-
lents, NSO not significant
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Fig. 2. Comparison of CFR between positive and ne-
gative ETT groups.
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Fig. 4. Relation between DTS and CFR.

031, 000000(-10< DTS<O4)00 2.39+ 0.63,
0000(DTS: 05)00 3.04+ 04300 O 00O
00 000 000 000 (p<0.001)(Fig. 2).

DTS2} CFR Af0[Q] A
DTSO CFRO000 00000 000 00 00
000 00O (rd0.704, p<0.001)(Fig. 3).

Fig. 3. Comparison of CFR among three risk groups on
DTS.
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