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Objectives. This study evaluated the accuracy of the directional color power Doppldrl DCPDCand con-
tinuous wave Doppldfl CWDImethods incorporated in the new hand-carried SonoSite™ 180PLUS ultra-
sound device.

Methods. The hand-held ultrasound system with 2.5MHz transducer and SONOS 5500 was used as a
standard ultrasound system with a 2 to 4MHz wideband transducer. The experimental study used a
Doppler wire phantom to evaluate the influence of target wire speed and angle of transducer on DCPD
imaging. The clinical study included 48 consecutive patients. DCPD assessment of valvular regurgitation
measured the distances of DCPD signals of mitral, aortic and tricuspid valve regurgitation using the apical
four-chamber view for comparison with standard echocardiography. CWD assessment measured the peak
velocities of the aortic flow and tricuspid valve regurgitant flow for comparison with standard echocardiog-
raphy.

Results. In the experimental study, DCPD signals were not influenced by target wire speed changes and
transducer incident angles. In the clinical study, agreements for mitral, aortic and tricuspid regurgitation
between the two methods were 89.6%, 81.8% and 78.7%, respectively. The distances of DCPD valve
regurgitant signals by the hand-carried ultrasound device showed good correlationl mitral regurgitation:
yO 0.84x0 0.55; r 0 0.93, aortic regurgitation: y[1 0.95x0 0.27; r 0 0.94, tricuspid regurgitation:
yO 0.86x0 0.61; r O 0.900Wwith those by standard echocardiography. Evaluation of CWD velocity mea-
surements showed good agreement for the lower flow velocities O 2.0m/secl] However, underestimation
occurred for the high flow velocities 0 2.0m/secCtompared with those by standard echocardiography

O aortic flow: yO 0.80x0 0.11; r O 0.95, tricuspid regurgitation: yJ 1.00x 0.23; r 0 0.9001

Conclusions. The new hand-carried ultrasound devicgl SonoSite™ 180PLUS equipped with DCPD and

CWDs clinically useful for evaluating valvular regurgitations and flow velocities. Further studies are
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needed to determine the mechanism of the underestimation of high flow velocities by CWD.
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Fig. 1 Photograph of the SonoSite™ 180PL US devicg leftland transducer] right[]
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Fig. 2 Photograph of the Doppler wire phantom for
evaluating the influence of target wire speed on
directional color power Doppler imaging
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Fig. 3 Photograph of the Doppler wire phantom for
evaluating the influence of angle of transducer
on directional color power Doppler imaging
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Mitral valve regurgitation Aortic valve regurgitation

Fig. 4 Echocardiograms showing the measurements of valveregurgitant jet distance
Left and middle: Mitral vave regurgitant jet distanced aor all b.
Right: Aortic valve regurgitant jet distanced a.

Fig. 5 Echocardiograms showing the directional color power Doppler signalswere not influenced by
target wire speed changes
Left: 50cm/sec. Middle: 75cm/sec. Right: 200 cm/sec.

Fig. 6 Echocardiograms showing the directional color power Doppler signalswere not influenced by
transducer incident angles
Left: 24°. Right: 38°.
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Tablel Accuracy of evaluation of mitral regur-

gitation O
StandardO Hand-carried echocardiography
echocardiography 0 oo 0o o0
o0 n30 o0 o0 o0
oo o0 22 0 10 oo
oo 00 10 o0 oo
oo 0 0 1 9

000 : Severity of mitral regurgitation.C]
Total patients: 48] 2 not evaluatedd 0
Concordancel] 89.6%.

Table2 Accuracy of evaluation of aortic regur-

gitation O
Standard[] Hand-carried echocardiography
echocardiography 0 oo 00 oo
00 0 90 o0 od od
oo 10 15 0 oo oo
ood od 10 12 O od
og 0 0 1 O

000 : Severity of aortic regurgitation.(]
Total patients: 44] 5 not evaluatedd O
Concordance] 81.8%.

Table3 Accuracy of evaluation of tricuspid regur-

gitation O
StandardO] Hand-carried echocardiography
echocardiography 0 oo 0o oo
o0 00 o0 oo oo
o 10 22 0 40 od
ood od 20 o0 o0
oo 0 0 0 6

000 : Severity of tricuspid regurgitation.[]
Total patients: 417 3 not evaluated [
Concordancel] 78.7%.
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Mitral valve regurgitant jet distance
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Fig. 7 Scattergraphs of various parameters measured by hand-carried echocardiography and stan-
dard echocardiogr aphy
Left column: Correlation between valve regurgitation distances.
Right column: Agreement between valve regurgitation distances.
Upper row: Correlation of mitral valve regurgitation.
Middle row: Correlation of aortic valve regurgitation.
Lower row: Correlation of tricuspid valve regurgitation.
MRUO mitral regurgitation; HEO hand-carried echocardiography; SE[] standard echocardiography ;
ARO aortic regurgitation; TRO tricuspid regurgitation.
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Fig. 8 Scatterplots of left ventricular outflow tract-aorta velocity of continuous wave Doppler mea-
sured by hand-carried echocar diography and standar d echocar diogr aphy

Left: Correlation. Right: Agreement.

CW 0O continuouswave; LVOT O left ventricular outflow tract; AOO aorta.
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Fig. 9 Scatterplots of right atrium-right ventricle velocity of continuous wave Doppler measured
by hand-carried echocar diography and standard echocar diography

Left: Correlation. Right: Agreement.

RA O right atrium; RV O right ventricle. Other abbreviationsasin Fig. 8.
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Fig. 10 Echocardiograms showing mitral valve regurgitation in the apical four-chamber view by
hand-carried echocar diograph¥ leftCand standard echocar diographi/] rightO
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