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Velocity Measurement Using a Newly Developed Doppler Catheter

Iindependent of the Angle of Incidence

Shigeru Akamatsu, Yuji Kondo*, Shuji Dohi

Department of Anesthesiology and Critical Care Medicine,
Gifu University School of Medicine, Gifu,
*Aloka Co. Ltd., Tokyo, Japan

Flow velocity measured by Doppler ultrasound is
influenced by the angle of incidence between the
direction of flow and that of ultrasound. The angle
of incidence often constitutes an error in velocity
measurements with Doppler ultrasound. We newly
developed a Doppler catheter to obtain the true
velocity independent of the angle formed by the
ultrasound beam and the flow. The Doppler cathe-
ter has a pair of adjoining ultrasonic crystals lo-
cated on the side of the catheter in right angle. The
Doppler shifts (A f1, A f2) were detected by two
transducers, respectively, sampling at closely
spaced two points. The values of A fl and A {2
were used to compute two velocity measurements
and the true velocity was calculated using following
equation :

V= ((V1)2+ (V2)2) /2 where V =true velocity,
V1 and V2= velocity detected by the transducer 1
and 2.

A continuous flow model was set up, and an elec-

tromagnetic flow probe and a Doppler catheter

were placed into the circuit. The flow velocity was
measured by the Doppler catheter placed parallel to
the flow direction. Then, the incident angles were
created in 9° and 18°, bending the distal portion of
the catheter. The flow velocities measured in diffe-
rent incident angles (Vo9, V1s) were compared to the
flow velocity measured with the catheter parallel to
the flow direction (Ve). The velocities were calcu-
lated using newly developed phase differential tech-
niques from measured Doppler shifts. V9 correlated
with Ve (r2=0.99, p<0.001), and V18 also corre-
lated with Ve (r2=0.99, p<0.001).

Our new Doppler catheter incorporating a pair of
transducers positioned at a fixed angle enables us
to measure true flow velocity independent of the
ultrasonic beam’s angle of incidence. Clinical ap-
plication of our technique and the Doppler catheter
would include the continuous measurements of
blood flow velocity in great vessels, e. g., pulmon-
ary artery, and a continuous monitoring of cardiac

output.

Key Words : Cardiac output, Doppler, Monitoring, Ultrasound, Velocity measurement

(Circ Cont 17 : 379~385, 1996)
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