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ontrast echocardiography is an important technique that
Ccan be used to examine the cardiac cavity, vascular
structure, intracardiac shunt, and myocardial microcirculation.
It uses gas filled microbubbles and various imaging tech-
niques. The properties of microbubbles and their interaction
with ultrasound are important in ultrasound enhanced con-
trast imaging. This article will describe microbubble physics
and new ultrasound techniques that are necessary to under-
stand the basics of contrast echocardiography. The utility of
contrast echocardiography in various clinical scenarios will be

also described.

Keywords : Contrast echocardiography;
Microbubbles; Myocardium;
Microcirculation

ooo0og:00b0000;,0000;00;,0000

F oI}
O

U U
agitated saline
.CT MRI
(microbubbles) ,
backscatter
(shunt) ,
, Doppler velocity
@.
U0 dodon odoon
nooooo 987



Special Issue LI- One-—stop

—

Pressure

-

§
o
8
cg R®
—_—
Time
oo 1. nonlinear behavior
echo harmo-
nics 12).
1.00000 000 00
B mode
harmonic imaging
backscatter , backscatter
frequency
frequency frequency ,
frequency harmonic
harmo-
nics frequency
frequency

988

oo oooo

( 1, 2)(2,
3. tissue harmonic

harmonic imaging

microbbule (acoustic pressure150 kPa)
(linearly)
scatter
@4, 5). (50—200 kPa)
nonlinear oscillation
harmonics sub harmonics
Acoustic pressure (0 200 kPa)
microbbuble ®, 7).
shell
gas free gas bubble
free gas bubble oscillation
millisecond shell
harmonics
scatter
@6, 9).
pulse
, pulse

(intermittent imaging triggered imaging)

continuous imaging



PowerS.pectrum. r i i I l i i :
s Fundamental i I | e rI..n...- -
e | | | |
m - -
p I
[ i
i |
t ma | H i
u t Second hormonic
d i
e MI_Sub harmonic [ 1 f B
j = i ! {
N an 1 -
d l ]
B igg T -
| 1
I AN N —— i
i |
S SR PRSI N (NS S S S— U S — N —
a4 tE I | 4p a4 &8 &§ &b 48 Ta ] LE] 8 BR Ok WD
Frequency (Mhz)
oo 2. harmonics . 3.75 MHz echo 3.75
MHz 7.5 MHz peak(second harmonic) 1.875 MHz
peak(sub harmonic) . Harmonics
(1.
B mode
real time harmonics harmonic imaging
echo echo
, Har-
2.000000 O0O0Ooo 0o monic imaging power Doppler
power Doppler
clutter artifact
pos- beam amplitude polarity
terior shadowing pulse backscatter
videointensity
videointensity . pulse inversion, pulse
videointensity  linear relation inversion Doppler, power modulation imaging

10, 11)( 3, 4).

nooooo 989



Special Issue L One-—stop

Transmitted Pulse Tissue Echo Bubble Echo
9_:-" Time o o
0
1. Normal pulse 3 2 > 2 ~
o £ Time £ Time
© ) Time ® Time
2. Inverted pulse 3 — % 2
?i') Time a g
3. Sum of Echoes g g
g - 2 ——
& Time & Time
00 3. Pulse inversion imaging. pulse pulse pulse polarity
echo . linear echo pulse
echo nonlinear oscillation pulse
Q).
2sin(50
—T—_—.
—

LU

e

Lt

=t
[E Ty
i

| No Motion

A |'=’ =
as \

x 2 :
1
0
-2sin(50
00 4. Pulse inversion Doppler(power pulse inversion). pulse inversion
pulse pulse tissue motion pulse

. low mechanical index
imaging 12).

090 oo oooo

real time



O 1. Ultrasound Contrast Agents
Contrast Agent Gas Shell Composition Mean size ((m)
Acusphere (Al 700) Acusphere Inc, Decafluorobutane Synthetic polymer 20
Cambridge, MA and phospholipid
Aerosomes (MRX 115) IMARX Pharmaceutical, Perfluoropropane Lipid blayer 25
Tucson, AZ
Albunex / Infoscan Molecular Biosystems, Air Albumin 3.8
Inc, San Diego, CA
biSphere POINT Biomedical, Air Bilayer polymer 40
San Carlos, CA
Definity (DMP115) DuPont Pharmaceuticals Perfluoropropane Phospholipid 15
Co, North Billerica, MA
Imagent (AFO150) Alliance Pharmaceutical Perfluoropropane Surfactant/ 5.0
Corp, San Diego, CA vapor and nitrogen powder
Levovist (SHU508) Schering, Berlin, Air Non bubbles 2~3
Germany stick to galactose
Optison (FS069) Molecular Biosystems, Perfluoropropane Albumin 36
Inc, San Diego, CA
PESDA Air and perfluoro- Albumin 4.7
carbon
Sonazoid (NC100100) Nycomed Amersham, Undisclosed Lipid 3.0
Oslo, Norway perfluorocarbon
SonoVue (BR1) Bracco Diagnostics Inc, Sulfur hexafluoride Phospholipid 25
Switzerland
3.0000 00
1 agitated fluorocarbon gas  albumin, sur-
saline, hydrogen peroxide, indocyanine green dye, factant, lipid polymer shell 3
iodinated contrast
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