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Abstract

Angiography may provide limited assessment of intermediate coronary stenoses. Doppler coronary flow
reserve has been applied to determine the physiologic significance of such lesions. This study compared
coronary flow reserve derived from intracoronary Doppler flow wire with the results of the exercise toler-
ance test to evaluate the validity of intracoronary flow measurements in the assessment of intermediate
stenoses.

Sixty eight patients with 91 vessels harboring angiographically mild-to-severe coronary stenoses in the
left anterior descending or right coronary artery were studied. All patients had single-vessel disease, and
angiography showed the target vessel. Distal coronary flow reserve was measured with the Doppler guide
wire during cardiac catheterization. Exercise tolerance tests by bicycle ergometer were performed the day
before catheterization. Quantitative coronary angiography showed a mean percentage diameter stenosis of
44 + 21% (range 0—90%) . Forty seven of 91 vessels combined intermediate lesions (40% to 70%).
Percentage diameter stenosis and coronary flow reserve were linearly correlated in both overall and inter-
mediate lesions (r =—0.52 vs —0.42; both p < 0.0001). Percentage diameter stenosis of overall lesions
was significantly higher in the positive exercise test group than the negative group (59.8 &+ 17.2% vs
37.7+18.1%, p<0.0001), but not significantly different in intermediate lesions (49.1 * 7.8% vs 54.7 +
6.6%, p=0.03).The positive exercise test group showed significantly lower coronary flow reserve com-
pared to the negative group in both overall and intermediate lesions (overall: 1.6 £ 0.5 vs 2.6 £ 0.9, p<
0.0001; intermediate: 1.6 0.5 vs 2.5+ 0.7, p<0.0001). Coronary flow reserve < 2.0 and positive
exercise test agreed in 38 of 46 intermediate lesions (83%), and percentage diameter stenosis >50% and
positive exercise test agreed in 34 of these 46 lesions (74%) .

Coronary flow reserve, more than percentage diameter stenosis, correlated with the results of the exer-
cise tolerance test, and is considered to be useful to evaluate the functional severity of intermediate steno-
sis.
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Table1 Clinical and angiographic characteristics

No. of patients 68
No. of lesions 91
No. of intermediate lesions 50
Age (yr, mean+SD) 65.1£9.1
Gender (male/female) 40/28
Diabetes mellitus 26(38.2)
Hypertension 25(36.8)
Hyperlipidemia 29(42.6)
Smoking 11(16.2)
Lesion location
Left anterior descending artery 52(57.1)
Right coronary artery 39(42.9)
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Fig.1 Relationship between coronary flow reserve
(CFR)derived from intracoronary Doppler flow
measurements and percentage diameter stenosis
(%DS)in overall vessels
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Fig. 2 Relationship between coronary flow reserve
derived from intracoronary Doppler flow mea-
surements and percentage diameter stenosis in
vessels with intermediate lesions
Abbreviations as in Fig. 1.
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Fig. 3 Distribution of percentage diameter stenosis and
the results of exercise tolerance test(ETT)in

Fig. 5 Distribution of coronary flow reserve and the
' results of exercise tolerance test in overall ves-
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Fig. 4 Distribution of percentage diameter stenosis and
the results of exercise tolerance test in vessels
with intermediate lesions
Abbreviations as in Figs. 1, 3.
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Fig. 6 Distribution of coronary flow reserve and the
results of exercise tolerance test in intermediate
lesions
Abbreviations as in Figs.1,3.
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Table 2 Comparison of coronary flow reserve, percentage diameter stenosis and exercise tolerance

test in overall and intermediate lesions

ETT '
Positive  Negative Sensitivity Specificity Accuracy
Overall
%DS =50 17 11
17/28(61%) 43/47(91%) 60/75(80%)
%DS< 50 4 43
CFR<2.0 17 6 } 17/23(74%) 48/52(92%) 65/75(87%)
CFR>2.0 4 8 v ? v
Intermediate
%DS >50 10 10
10/20(50%) 24/26(92%) 34/46 (74%)
%DS< 50 2 24
CFR<2.0 10 6
10/16(63% 2 3% 38/46(83%
CFR>2.0 ’ 28 } (63%) 8/30(93%) (83%)

Accuracy was defined as the quotient of (true-positives plus true-negatives) and the total number of lesions.

Abbreviations as in Figs. 1, 3.
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Fig 7 Diagnostic images of a 65-year-old man who received a Palmatz-Shatz stent
A: Coronary angiogram showing 55% stenosis (arrow)in the mid-right coronary artery after 6 months.
B: Distal coronary flow at the baseline and hyperemia revealing baseline average peak velocity (APV) of

26 cm/sec and normal coronary flow reserve of 3.0.

C': Exercise tolerance test revealing no significant ST change.

Abbreviation as in Fig. 1.
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At rest After exercise

TmV

Fig. 8 Diagnostic images of a 63-year-old man who
received a Wiktor stent
A: Coronary angiogram showing 51% stenosis (arrow)
in the mid-left anterior descending coronary artery.
B: Distal coronary flow velocity at baseline exhibiting
average peak velocity of 35 cm/sec.
C: Hyperemic coronary flow velocity revealing reduced
coronary flow reserve of 1.7.
D: Exercise tolerance test revealing horizontal ST depres-
sion of 1.2 mm in lead V,— V.
Abbreviations as in Figs.1,7.
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