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Objectives. Recently, a combined 0.014 pressure/temperature sensor-mounted guide wire has been
developed to simultaneously measure fractional flow reserve and coronary flow reservel CFR[by thermod-
ilutioh] CFR-thermol] The accuracy of CFR-thermo was compared with CFR obtained by flow rate] CFR-
flowlin experimental models.

Methods. Using an experimental model made from a straight-rigid tube] 4 mm diameter[filled with 36 °C
water, CFR-thermo and CFR-flow were measured under different conditions of sensor position and inject-
ed water temperature] 00 40 °C] A side branch] 2 mm diameter[ivas then placed at 4, 6, 8 and 10cm from
the injected site just proximal to the stenosis. The degree of stenosis ranged from 0 to 75%] 0%, 25%, 50%,
75%0] CFR-thermo and CFR-flow were calculated from the inverse ratio of the mean transit time and the
flow ratio during high flow to low flow rates.

Results. Under the conditions without the side branch, there were good correlations between CFR-ther-
mo and CFR-flow if the temperature of the injected water was under 28 °C and the sensor was not placed
within 4cm from the injection site. With the side branch, CFR-thermo was smaller than CFR-flow
although there were good correlations between CFR-thermo and CFR-flow. The value of CFR-thermo
increased with more distal positions of the side branch to the injected site.

Conclusions. Temperature of the injected water, and the position of the sensor, the side branch and the
stenotic lesion may influence measurements of CFR-thermo. These effects should be considered when
CFR is measured by the thermodilution method.
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Table 10] Results of Bland-Altman analysis of the effect of different distances from injection site to sensor
Distance from injection site to sensor
4 cm 6 cm 8 cm 10 cm 12 cm
Range 0o0.5601.13 J0.0800.13 0o.1000.15 0o0.1100.15 J0.1800.04
Standard error 0.12 0.01 0.02 0.03 0.02
95% confidence interval 0.1000.62 0.0000.04 J 0.0400.04 J0.0400.08 J0.0600.02
Limits of agreement 00.5201.24 0 0.0800.12 0do0.1200.12 00.2300.27 0Jo.1400.10
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Fig. 2 Coronary flow reserves measured at different distances from injection site to sensor
A: There were good correlations and agreements between CFR-thermo and CFR-flow except at 4cm from

the injection site t

o the sensor.

B: Coronary flow reserves measured at different distances from injection site to sensor and corresponding

Bland-Altman plot.
CFR O coronary flow reserve ; CFR-thermo ] CFR obtained by thermodilution; CFR-flow 0 CFR

obtained by flow rate.
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Fig. 3 Coronary flow reserves measured at
various injection water temperatures
There were good correlations and agree-
ments between CFR-thermo and CFR-flow
at an injection water temperature of 28 °C.
Abbreviations as in Fig. 1.

Table 20 Rlesults of Bland-Altman analysis of the effect of different distances from injection site to side branch without

stenosis

Distance from injection site to side branch
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Standard error 0.02 0.02 0.03 0.03
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Limits of agreement 00.1800.34 0o.1000.42 00.1500.41 00.2100.51
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Fig. 4 Coronary flow reserves measured at different distances from injection site to side branch with various degrees

of stenosis

A There were good correlations between CFR-thermo and CFR-flow under all conditions. CFR-themo was smaller than CFR-
flow with the side branch models. The value of CFR-thermo increased for more distal side branches to the injected site, if the
same degree of stenosis was positioned just distal from the side branch.
B: Coronary flow reserves for different distances from injection site to side branch without stenosis and corresponding Bland-
Altman plot. Side br[J side branch. Other abbreviations as in Fig. 1.



Table 30 EXfects of different distances from injection site to side branch with various degrees of stenosis on coronary

flow reserve measurements

oooooooooooooooooooooon

Degree of
the stenosis

Distance from injection site to side branch

4 cm

6 cm

8 cm

10 cm

0%

25%

50%

5%

v 0.80x0 0.29,
#00.96; p[10.001
¥ 0.75x0 0.29,
#0098 ; p00.001
¥ 0.71x00.29,
r00.98; p00.001
y0 0.79x0 0.15,
#00.97; pd 0.001

y10.87x0 0.10,
r00.99; pd0.001
y[10.78x0 0.26,
r00.98; pd0.001
y[0 0.72x0 0.36,
r00.97; pd00.001
y[00.94x00 0.03,
r00.99; pd0.001

vy 0.83x0 0.20,
r00.99; p00.001
vy 0.84x0 0.16,
r00.96; pd 0.001
yO 1.02x0 0.08,
r00.95; pd00.001
yO 1.16x0 0.20,
r00.99; p00.001

¥ 0.83x0 0.20,
#00.99; p[0.001
¥ 0.94x0 0.18,
r00.96; p0 0.001
y 1.18x0 0.15,
00.97; p0 0.001
yO 1.08x0 0.02,
#00.99; p0.001
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Fig. 5 CFR-thermo for different positions of the side branch and the stenosis

The sensor was positioned at 12cm from the injection site and the same degree of the stenosis was posi-
tioned distal to the side branch under all conditions. Under resting flow speed of 1cm/sec, hyperemic flow
was 4 cm/sec in the proximal portion of the side branch and 2 cm/sec in the distal portion of the side branch.
Coronary flow reserve was the ratio of the time at rest divided by the time at hyperemia. The distance of the
side branch from the injection site was 8cm in0 10, 6¢cm in0 20 and 4cm in0 30 . Coronary flow
reserve was measured at 3.0 in(0 10 ,2.7in0 20 and 2.4 in0 30 . The value of CFR-thermo increased
with more distal side branches to the injection site.

Side br: dist[ side branch located distal to the injection site; Side br: mid ] side branch located near the
injection site; Side br: prox [ side branch located proximal to the injection site; HE ] hyperemia. Other
abbreviations as in Fig. 1.
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