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Analysis of Coronary Artery Flow Patterns in Patients with Chest Pain and Normal
Coronary Angiogram : Study Using Transthoracic Doppler Echocardiography
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ABSTRACT

Background and Objectives : The purpose of this study was to analyze the patterns of coronary artery flow, using
transthoracic Doppler echocardiography (TTE), in subjects with chest pains and normal coronary angiograms.
Subjects and Methods : 93 patients (M : F = 34 : 59, mean age : 57+11 years) with chest pains and normal
coronary angiograms were included in this study. After obtaining baseline clinical data, an exercise treadmill test
(ETT) was performed, according to the Bruce protocol. The peak diastolic coronary artery flow velocity (PDV),
at rest, and the coronary flow reserve (CFR), in the distal left anterior descending coronary artery (LAD), were
estimated, using dipyridamole, with TTE. After the administration of angiotensin II receptor (AT II) blockers to
12 patients with a CFR <2.1. The ETT and CFR were followed up. Results : Of the 93 subjects 63 (67.7%) were
female, and 53 (56.9%) had a history of hypertension and 61 (65.5%) showed ST or T abnormality on their
resting ECG. Five subjects (5.3%) had metabolic or hematologic problems, such as hyperthyroidism or
anemia. Twenty-seven (30.3%) of the 89 subjects showed a reduced CFR value less than 2.1. The subjects with
horizontal or down-sloping ST depression on their ETT showed a decreased CFR, compared with those with
no ST shifting or an up-sloping ST depression (p<0.05, respectively). Twenty-six (27.9%) of the 93 subjects
showed a slow coronary flow velocity <14 cm/sec, and 15 (83.3%) of 18 subjects who estimated CFR had CFR
>2.1.In 7 (58.3%) of 12 subjects with a CFR <2.1, their CFR increased, with an improvement of the ETT results,
following the administration of the AT II blocker, after an average 1949 months. Conclusion : The patients with
chest pains and normal coronary angiograms have a heterogeneous clinical spectrum, such as hypertensin, slow
flow, reduced CFR, and so on. These subjects need treatment according to the etiology and pathogenesis of their
condition, which can be followed up by coronary flow measurements, using TTE. (Korean Circulation J 2003;33
(3):205-211)
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Table 1. Clinical characteristics

Age (yr) 5711

Male sex (%) 34 (36.5)
NIDDM (%) 16 (17.2)
HIN (%) 53 (56.9)
Hyperthyroidism (%) 3(32
Anemia (%) 2(21
Smoking (%) 11.(11.8)
TC (mg/dL) 19943
TG (mg/dL) 146+87
HDL (mg/dL) 45+12
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NIDDM : noninsulin dependent diabetes mellitus, HTN :
hypertension, Anemia : hemoglobin<8 mg/dL, TC : total
cholesterol, TG : friglyceride, HDL : high density lipopro-
tein cholesterol

Negative  Upslope Flat Downslope

Fig. 1. Relation between patterns of ST change on ETT
and CFR. ETT : exercise treadmill test, CFR : coronary flow
reserve, * : p<0.05 versus upslope and negative group
respectively.

Slow flow (<14 cm/s)
27.9 % (26/93)

CFRin|18 of 26
CFR<2.1 CFR>2.1
v \ 4

16.7% (3/18) 83.3% (15/18)

Fig. 2. Coronary flow reserve (CFR) in patients with slow
Flow.

Table 2. Relation between slow flow and CFR

CFR<2.1 CFR=2.1 Total
PDV<14 cm/sec (%) 46 (70) 20 (30) 66
PDV=14 cm/sec (%) 15 (83) 3Q07) 18

p=0.25, CFR : coronary flow reserve, PDV : peak diastolic
velocity
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Table 3. Relation between slow flow and ETT

ETT (+) ETT (—) Total
PDV<14 cm/sec (%) 19 (29) 46 (71) 65
PDV=14 cm/sec (%) 10 (50) 10 (50) 20

p=0.87, CFR : coronary flow reserve, ETT : exercise trea-
dmill test

CFR<2.1
30.3 % (27/89)

CFRin 12 of|27 patients
ATl blocker for] 19+9 months

CFR<2.1 CFR>2.1

h 4 v
41.6% (5/12) 58.3% (7/12)

Fig. 3. Long-term follow-up of patients with CFR<2.1. CFR :
coronary flow reserve, ATll : angiotensin Il receptor blo-
cker.
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Fig. 4. Clinical spectrum in patients with chest pain and normal coronary angiogram.
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