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Abstract

Objectives. This study evaluated the accuracy of the directional color power Dopplerl DCPD[And con-
tinuous wave Doppler] CWDChethods incorporated in the new hand-carried SonoSite™ 180PLUS ultra-
sound device.

Methods. The hand-held ultrasound system with 2.5 MHz transducer and SONOS 5500 was used as a
standard ultrasound system with a 2 to 4 MHz 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 correlatioh] mitral regurgitation :
y0 0.84x0 0.55; rU 0.93, aortic regurgitation: y [ 0.95x0 0.27; r[ 0.94, tricuspid regurgitation:
y[J 0.86x[1 0.61; r 0.900with those by standard echocardiography. Evaluation of CWD velocity mea-
surements showed good agreement for the lower flow velocities] 0 2.0 m/sec[] However, underestimation
occurred for the high flow velocities] [J 2.0 m/secCtompared with those by standard echocardiography

U aortic flow: y[ 0.80x0 0.11; O 0.95, tricuspid regurgitation: yJ 1.00x1 0.23; »0 0.900

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

CWDUs 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™ 180PLUS devicel lefi(and transducel right[]

1

/

| Target wire

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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Target wire

Fig. 3 Photograph of the Doppler wire phantom for
evaluating the influence of angle of transducer
on directional color power Doppler imaging

goboooboooooooooboboOooooooo
goooooood

2) 00000Oo0oOoooOoo

b4 moooooooboooooogn
goboooooooooooobooooooooo
goboooooooooooobooooooooo
goboooooooooooobooooooooo
gobooooooooooooon

4. 0000
gogbodobob+x0boobboobooooboo



176

oooooooo Ood

Mitral valve regurgitation

Aortic valve regurgitation

Fig. 4 Echocardiograms showing the measurements of valve regurgitant jet distance
Left and middle: Mitral valve regurgitant jet distanceJ a or aJ b.
Right: Aortic valve regurgitant jet distance [ a.
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Fig. 5 Echocardiograms showing the directional color power Doppler signals were not influenced by
target wire speed changes

Left: 50cm/sec. Middle: 75cm/sec. Right: 200 cm/sec.
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Fig. 6 Echocardiograms showing the directional color power Doppler signals were not influenced by
transducer incident angles
Left: 24°. Right: 38°.
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Table1 Accuracy of evaluation of mitral regur-

gitation
Standard Hand-carried echocardiography
echocardiography 0 0 0 O
0 3 0 0 0
O 0 22 1 0
O 0 1 9 0
o 0 0 1 9

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

Table 2 Accuracy of evaluation of aortic regur-

gitation
Standard Hand-carried echocardiography
echocardiography 0 0 0 O
0 9 0 0 0
O 1 15 0 0
O 0 12 0
O 0 0 1 O

000 : Severity of aortic regurgitation.
Total patients : 44 5 not evaluated[]
Concordancel] 81.8%.

Table 3 Accuracy of evaluation of tricuspid regur-

gitation
Standard Hand-carried echocardiography
echocardiography 0 0 0 0
0 0 0 0 0
a 1 22 4 0
O 0 2 9 0
g 0 0 6

000 : Severity of tricuspid regurgitation.
Total patients : 47 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 echocardiography

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.

MR O mitral regurgitation; HE O hand-carried echocardiography; SE O standard echocardiography ;
AR [ aortic regurgitation; TR 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 echocardiography and standard echocardiography

Left: Correlation. Right: Agreement.

CW O continuous wave ; LVOT O left ventricular outflow tract; AO [ aorta.
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Fig. 9 Scatterplots of right atrium-right ventricle velocity of continuous wave Doppler measured
by hand-carried echocardiography and standard echocardiography

Left: Correlation. Right: Agreement.

RAO right atrium; RV 0O right ventricle. Other abbreviations as in Fig. 8.
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Fig. 10 Echocardiograms showing mitral valve regurgitation in the apical four-chamber view by
hand-carried echocardiography leftland standard echocardiography] right[]

oomoooooooooooboooooboboo
oooooooooooboooboboooboooo
omoooomooobooooooboooboooo
oooooooooooboooobooooboooo
ooooooooooobocoobooboooboooo
ooooooooooobocoobooboooboooo
ooboobooooooobooobOod20m/secdn
ooooooooooobocoobooboooboooo
cobooooooocooboocooboobocooboooo
cooooooooooboocoobooboooboooo
cooooooooooboocoobooboooboooo
coooooooOoocoobocoobobocooboooo
coooooooOoocooboocoobobocooboooo
coooooboooobooocoobooboobooogon
cbOoooOoooooooOoOoooOoOoooOoboOoOooo
A0 070 000000000COOCODCPDOOO
coooooooooobocooobocOooboooo
00000000000 00000O00O0oooo
oooooooooooboocooboboOooboooo
oooooooooooobobooobooooogn
ooooooooooobooooboboooboooo
oooboooooooobooooboooboooo
ooobooooooobooooooo

3. 0ogboboboooon
gobooooboobbooboobbooooboo
gobooobobooboobbooboooboon
gobooooooboooobbooobobboon

gobooooooooooooobooooobooooon
gobooooooooooooobooooooooon
goboooobooooooooooboooooooon
goboooobooooooooooboooooooon
goboooooooooooooooooooon
gobooooooobooooooooooooon
gobooooooobooooooooooooon
gobooooooobooooooooooooon
goboooboooobooooooooooooon
goboooboooooooooooooooooon
gbooooooooooooooooOOooDbepbO
goboooboooobooooooooooooon
oboooboooooOooboobobOOobOOoboooooon
goboooboocd2omsecd000OO0O0DOOOOO
gobooooooobooooooooooocOooon
gobooooooobooooooooooooon
MmoobOooooboboomi1ooboooooooooon
goboooboooobooooooooooooon
gobooooood

gooog

0000000000 SonoSite™ 180PLUS O 0O O
gdbooooboobbooboobobooboon
gobooooboobbooboobobooboon
gobooooboobbooboobobooboon
gogbooooboobbooboobbooboon
gboboooobbooboooobooobobo
gogbooooboobbooboobbooboon

J Cardiol 2003 Oct; 421 4+ 173-182



oobooooooooooocoOooOooooobooboooon
oobooooooooooocoOooOooooobooboooon
oobooooooooooocoOooooobooboooon

oooooooooooooooobooOoooo 181

cobooocooboooobooooooooooooo
coobomoooboooooooobooboooobooooo

goooo

goo:00ob0boo0oboboobobooboboo@mpeppDOoooboobooDOon
0000000000000 00D000D00 SonoSite™ 180PLUSOOO0O0DOOOOODOOOOODO
goobooboboboboooboooooobobobobobboboooboobDoboOobOobOoD
000:0000000000000000 SonoSite™ 180PLUSO OO O OO0 204MHz0 00O
gboooooobooobooobooooboOoobOoooOoOsoNoSssooos4000nooomn
goobo204MHzOOOODODODODODOOOODOODODODODO4LKODUOUDODOO
gogoooooobbobooo.bbboooobbbbooooobobbbboboooobbob
goobooboobbooboobboobooobbooboobDboobbobboobobo
gooboboboboooomoboboooobooomooooobobobobobob
gooboooboogon
gobooobooboob.boobbooboobbooboobbooboobbUooo
gob:0000goooobompepDOMOD 00000000 DODOOOODODDODO
googobobobobooooooobooobgobobobobobooooobouobobobobob
gooooobobobobooooboboboboboooboboob0obOoDOge.e»nbdn
gooosiseluibooogn87%200000000000000O00DO00000O0O0ODOOOOODO
go0o0dyDdos84x0 055000930 0000000 y0095x00270-00940000000 yO
0.86x0 0.610r0 09000000
gobooobooboooboo:0oboboobobobo0obooboboobgydo8oxdo.11d
rd0095000000000y0O11.00x00230r009000000000000000000000O
gooboo2omsec 000000000 0OO0ODOODOODOOO
000:0000000000 SonoSite™ 180PLUSO DCPDOOOODOODOODOOOOOOO
ggooboboobooboooobobooooboboooobboooobboooobboooobobboo
ggobooboobbooboobbooboobbooboobboobobobbooboo
ggbobooobooboobbooboon

J Cardiol 2003 Oct; 42141 1730 182

oo

10 Goodkin GM, Spevack DM, Tunick PA, Kronzon I: How
useful is hand-carried bedside echocardiography in critical-
ly ill patients? J] Am Coll Cardiol 2001 ; 37: 20190 2022
200 Ohyama R, Murata K, Tanaka N, Takaki A, Kimura K,
Ueda K, Liu J, Wada Y, Harada N, Matsuzaki M:
Accuracy and usefulness of ultraportable hand-carried
echocardiography system. J Cardiol 2001 ; 37: 2570 262
U in Jpn with Eng abstr[J
300 Yoshikawa J, Yoshida K, Akasaka T, Shakudo M, Kato H:
Value and limitations of color Doppler flow mapping in the
detection and semiquantification of valvular regurgitation.
Cardiac Imaging 1987; 2: 85091
400 Hamper UM, DeJong MR, Caskey CI, Sheth S: Power
Doppler imaging: Clinical experience and correlation with

J Cardiol 2003 Oct; 421 4+ 173-182

color Doppler US and other imaging modalities.
Radiographics 1997; 17: 4990 513

50 Yagi T, Yoshikawa J, Yoshida K, Akasaka T, Shakudo M,
Fukaya T, Maenishi F, Kato H, Jyo Y: The usefulness and
limitation of power-mode imaging in two-dimensional
Doppler color flow mapping. Jpn J Med Ultrason 1986 ; 14:
5410 546] in Jpn with Eng abstr[J]

60 Seward JB, Douglas PS, Erbel R, Kerber RE, Kronzon I,
Rakowski H, Sahn LDJ, Sisk EJ, Tajik AJ, Wann S: Hand-
carried cardiac ultrasound] HCU[evice : Recommenda-
tions regarding new technology : A report from the
Echocardiography Task Force on New Technology of the
Nomenclature and Standards Committee of the American
Society of Echocardiography. ] Am Soc Echocardiogr
2002; 15: 3690 373

70 Bruce CJ, Montgomery SC, Bailey KR, Tajik J, Seward



182 oooooooo Ood

JB: Utility of hand-carried ultrasound devices used by car-
diologists with and without significant echocardiographic
experience in the cardiology inpatients and outpatient set-
tings. Am J Cardiol 2002; 90: 12730 1275

80 Hailey D, Topfer LA : Hand-carried ultrasound units for
point-of-care cardiac examinations. Issues Emerg Health

Technol 2002; 41: 104

90 Kirkpatrick AW, Simons RK, Brown DR, Ng AK,
Nicolaou S: Digital hand-held sonography utilised for the
focused assessment with sonography for trauma: A pilot
study. Ann Acad Med Singapore 2001 ; 30: 5770 581

J Cardiol 2003 Oct; 421 4+ 173-182



