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Background and Objectives. The fate of blood trapped inside the myocardial microvessels after com-
plete occlusion of the coronary artery has not been elucidated. Blood may be squeezed out by residual con-
traction even after coronary occlusion. The microcirculation was examined soon after coronary occlusion
by real-time contrast echocardiography.

Methods. Myocardial opacification in the short-axis view was examined during infusion of FS69

0 OptisonCusing the Coherent Contrast Imaging methol SIEMENS Sequoia 512[0n 17 open chest dogs.
The left circumflex coronary artery was completely ligated for 15sec and the video intensity] 256 gray
level[of the risk area was measured at end-systole of every 3 beats before and after ligation. Temporal
deterioration of the wall motion was evaluated, defined as normokinesis, mild hypokinesis and severe
hypokinesis, and akinesis. Changes in the video intensity during each stage of wall motion abnormalities
were examined.

Results. The video intensity of the risk area decreased significantly after coronary occlusion. Wall
motion of the risk area deteriorated gradually after ligation, in which mild hypokinesis, severe hypokinesis
and akinesis developed consecutively at 2.8+ 0.5, 5.4+ 0.5 and 7.8+ 0.8sec after coronary ligation,
respectively. The changes in video intensity during each stage of the wall motion abnormalities were small
and not statistically significant, irrespective of severity of wall motion abnormalities.

Conclusions. These findings suggest that the blood remains in the vascular bed immediately after the
coronary occlusion and is not squeezed out even if wall motion of the risk area continues.
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Fig.1 Myocardial contrast echocardiogram during
occlusion of the left circumflex coronary artery
The short-axis view of the left ventricle shows the area
at riskl two arrows(]
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Fig. 2 Video intensity of the lateral wall opacification
during real time contrast echocar diography
The intensity increased depending on the dose of con-
trast agent. Low intensity at high acoustic power sug-
gested bubble destruction.
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Fig. 3 Video intensity of the lateral wall opacification
before and 21 beats after coronary occlusion
The intensity decreased significantly 21 cardiac beats
after occlusion at any dose of contrast agent. Dose
dependency of opacification was identical before and
after coronary occlusionl ” pJ 0.0501
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Fig. 4 Temporal changes in the video intensity in the

ventricular septum and the lateral wall

The intensity of the lateral wall decreased gradualy,
whereas that of the septum was constant throughout the
procedure at any frame rate.
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Fig. 5 Change in the video intensity during three car-
diac beats at various wall motion abnormalities
The change was small at any degree of wall motion
abnormalities, indicating independence from the wall
motiofl ” pO 0.050

gobooobooboooboobbooboon
OO0 Fg SO O0D000OO00OOODOOOODOOO
gogboooboobbooboobbooboon
ooooboboboooboboooboboos3gn
gogboooboobobooboobobooboon
gobooboboobooboobn

goooo

O000mo00o0ooo0oooooooooood
0000000O00ooo0oooooooooooo
000000o0o0o0oooo0oooooooooooo
000000o0o0o0oooo0oooooooooooo
Oo00oooooooYoooooooooo
blood capacitance0 0D 00D O00D0OO0DOODODOO
000000o0O0o0ooooO0oooooooooooo
0000000O0000ooO0o0ooooOooooooo
000000o0o0o0oooo0oooooooooooo
000000o0o0o0oooo0oooooooooooo
goo00o0oO0oO0ooo0ooooUooooooooooo
oo ooooooooooon
0000000000000 0 blood capacitance O
godddddooooooooooooooooon
goooooogao

Jooooooooooboobobobboobooog
gl ooooobon
oo ooooobb

J Cardiol 2003 Jan; 40 111 13-19

ooooooooogno 17

cobooocooboooobooooooooooooo
cobooocooboooobooooooooooooo
cobooocooboooobooooooooooooo
cooboocooboooobooOooooooooooo
cobobobooobooobooooooooooooo
cooooooobooooo
cbooooooobooooOoooboooobooann
coboboooobooooooobooooooogoo
goobobooobooooboooobooooooooo
gooobooooboooboooooooooboogo
ooobooooboooooooooooooooo
ooboooooboooooooooooooboooo
oooooooboooooooooooooooo
oooooooobboooooooooon
obooooooboboooboobooboooboon
oobobooooboooooooooooooooo
oobooboooobooboobooooooooooooo
oobobooooboooobooooooooooooo
oobooboooobooboboooobooooooooo
0000000000000 vireOOOOOOO
oobobobooobooboboooooooooooon
0000000000000 0®™I00000000
ooobooooboooooooooooo
cooboooooooobooooooooooo
coobooooboooobooooooooooooo
cooboocoobooobooooooooooooo
cobooocooboooobooooooooooooo
cobooocooboooobooooooooooooo
coobooooboooboooobooooooooo
cobobobooobooobooooooooooooo
cobobobooobooobooooooooooooo
cooboooobooobooooooooooooo
coboboooobooobooooooooooooo
coboboooobooobooooooooooooo
goooboooboooooooooooooooo
ooboobDOoO0oobOOoooooooooboooooso
ooobooooboboooooooooooooooo
oooobooooboboooooooooooooooo
oooobooooboboooooooooooooooo
ooboboooobooooooboooooboooooDo
oooboooooooboooooooooog
ooboobooooboboobobooooooooooooo



18 oooooooo Ood

coooooooOoocooboocooobocooboooo
coooooooOoocooboocooobocooboooo
coooooooOooooboocoobobocooboooo
coooooooOoocooboocoobobocooboooo
cooooooooooboocoobooboooboooo
cooooooooooboocoobooboooboooo
cooooooooooboocoobobocOooboooo
cooooooooooboocooboboooboooo
cooooooooooboocooboboooboooo

obooooooobooooooooooboooon
oobooobooooooocooboooo

goooo

gbooooocooobooboobocoooooong
gobooobooooboooooooooooooon
gobooooooobooooooooooogoon
goboooboooobooooooooooooon
gobooooooooooobooon

goooo

cobood:boo0oboooboobodoooobo0oobooobObo0ooOoO0OobOboObObOOODn
goboooooooooboooobooobooooooooooOoOoooOoboOooboOoOooooonoag
gobooooooooobOocoOoboOooobooooooOoocOoOobOOoOoOoOboOoOobOoOoobooonoa
uobooooooOoooobOooboooooooOooOoboOooooo
OO0:000000000SIEMENSOOO0O00OD0O Sequoia512003v2cO0 DO M OOODO0O
175MHzOO0O0O0O0O03SMHzIDOOOOOOOOOOOO0OO0OO00OO00000000000 FSse9
OoptisconND OO0 O0O0O0O0O0COOO0O0O0O0DOOOOO0O0O0ODOOCOO10000000000000
0000000000000 00000000000000000 00 O mechanical indexd 0.111
Do0oz2m/mnD0 0000000 20secO000000000O0O0DOODOOOODOOOO0O0OODOO
gobooooooooobooooobooooobooos3goooooooboooooooooooon
obod:0booo0obcootb2i00oooooooboboooooboooooboOobobooooon
o0o0o0obOo0oo0oo0oo0ooo0ooo0ooo0ooo0onon 28+ 05054+ 05078+ 08000
gobooooooooobobooobooooooooooooobooooobobooobooooooog
goooooooooooooo
ooo0:00000o0obo0oobbo0oooobbo0ooooooooobo0ooOooooDooOoDO
goboooooooooboodoobodooboooooooooooooooooboooooonoag
gobooooooooboodooboooboooooooooooooooooboooooonoag
goboooooooooocoobooooboooobooooood

J Cardiol 2003 Jan; 41U 10 130 19

ooo

10 Keller MW, Segal SS, Kaul S, Duling B: The behavior of
sonicated albumin microbubbles within the microcircula-
tion: A basis for their use during myocardial contrast
echocardiography. Circ Res 1989; 65: 4580 467

200 Jayaweera AR, Edwards N, Glasheen WP, Villanueva FS,
Abbott RD, Kaul S: In vivo myocardia kinetics of air-
filled albumin microbubbles during myocardial contrast
echocardiography : Comparison with radiolabeled red
blood cells. Circ Res 1994; 74: 11570 1165

30 Ismail S, Jayaweera AR, Camarano G, Gimple LW, Powers
ER, Kaul S: Relation between air-filled albumin microbub-
ble and red blood cell rheology in the human myocardium:
Influence of echocardiographic systems and chest wall

attenuation. Circulation 1996; 94: 445[] 451

0000000000000 oo0ooooUooo
0 1998; 18: 6230 628

5000000:00000000mnmO00000000O0O
go0:00000knowhow OOOO0O OMMIO1
OO0O0O0O0oo0OODO2000; pp29030

600000 :0000000InDODOD00D00D0OO000O0
O:00000knowhovid 00000 OO0 100
O0O0O0ooo2000; pp 35037

70 Mulvagh SL, DeMaria AN, Feinstein SB, Burns PN, Kaul
S, Miller JG, Monaghan M, Porter TR, Shaw LJ,
Villanueva FS: Contrast echocardiography : Current and
future applications. J Am Soc Echocardiogr 2000; 13:
3310 342

80 Porter TR, Xie F, Kricsfeld D, Armbruster RW : Improved

J Cardiol 2003 Jan; 410 1001 13-19



myocardia contrast with second harmonic transient ultra
sound response imaging in humans using intravenous per-
fluorocarbon-exposed sonicated dextrose albumin. J Am
Coll Cardiol 1996; 27: 14970 1501
ouddUddUd:00000000oO0ooooooooOoOo

2000; 1: 2700 276

ooo0ooUoooUoooUoooUoooooooooo
dooooOoOooOoOOOoOODOOO:000000
gooooobobobooooooooboboboooooo
0000000000003 Med Ultrasonics 2000; 27:
10370 1041

110 Chilian WM, Marcus ML : Coronary venous outflow per-
sists after cessation of coronary arterial inflow. Am J
Physiol 1984; 247: H9840 H990

1200000000000000000000OO000O
Jddddddddodooooooo - oooooad
g0OO00Ooptiol FS6M OO ODOOODODOOODO
O00O00:000000000JMed Ultrasonics
2000; 27: 1030 109

J Cardiol 2003 Jan; 41 11 13-19

ooooooooogo 19

130000 :000000o0O0oO0oO0oOooOooOoOoOooOoO
00 0O 00O Heart View 2000; 4: 12260 1230

1400000 :0000000000 20000in0O0O
ooooOoOoOoO001:0000ooomooooo
0M0O1000000000199; pp 880 90

1500000000000 Asynergy OOOOOMIOOO
ind0O0O00ABOOOOOOOOODOOOOOODOO
0000 0010000000000 01998; pp
2100 213

1600000 :0000000D00O severe hypokinesis
mild hypokinesisC] 0 0 0 0 2001; 2: 1140120

170 Chilian WM, Macus ML : Phasic coronary blood flow
velocity in intramural and epicardial coronary arteries. Circ
Res 1982; 50: 7750 781

8000000000000 0o0ooO0oooooooooon
oooooooooo: oo oogda
g0:0o0fdo0fdooooDooooooooooo
0 O JMed Ultrasonics 1999; 26: 398



