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Myocardial Contrast Echocardiograpy for the Assessment of Coronary
Blood Flow Reserve

Moo Hyun Kim, M.D., Dong Soo Kim, M.D., Kwang Dong Kim, M.D.,
Sang Moon Bae, M.D., Hyuk Lee, M.D., Byung Soo Kim, M.D.,
Jae Seok Kim, M.D., Hyun Kook Doh, M.D.,

Young Dae Kim, M.D., Jong Seong Kim, M.D.

Department of Internal Medicine, Dong-A University, Pusan, Korea

Background : The assessment of coronary blood flow reserve measured by intracoronary
Dopper study is a useful method for evaluation of functional impairment of coronary artery
disease irrespective of significant anatomic stenosis. To validate the usefullness of myocardial
contrast echocardiography in clinical assessment of coronary blood flow reserve, several
variables analysed by myocardial contrast echocardiography were compared with coronary flow
reserve measured by Dopper catheter study.

Methods : During the coronary angiography, coronary flow reserve was measured by
intracoronary Dopper-tipped guidewire with coronary blood flow velocity ratio in 16 patients
without angiographically significant coronary artery disease. For the measurement of coronary
flow reserve, we analyzed the time-video intensity curve of short axis image of the left ventricle
following infusion of sonicated hexabrix before and after intracoronary administration of
adenosine.

Results :

1) There was no significiant difference or correlation between peak intensity, peak intensity
ratio, washout time, half time of washout, and washout time ratio analysed by contrast
echocardiography and coronary blood flow reserve measured by intracoronary Doppler study(p
> 0.05). But inverse correlation was observed between half time ratio of contrast washout and
coronary flow reserve(r=0.63, p <0.05).

2) There was no significiant difference between non myocardial infarction group and
myocardial infartion group in coronary flow reserve and half time ratio of contrast washout.
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3) No significant difference was observed before and after administrantion of sonicated

hexabrix in hemodynamic variables.

Conclusion : Among several vaiables of myocardial contrast echocardiography analysis half
time ratio of washout was significantly correlated with coroanry flow reserve. Thus assesssment
of coronary flow reserve with myocardial contrast echocardiography is promising method in the
evaluation of dymamic coronary perfusion and myocardial viability.

KEY WORDS : Myocardial contrast echocardiograpy - Coronary blood flow reserve.
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Table 1. Clinical characteristics of study patients

Numbers of patients
Mean age : 577
M/F:6/10

Clinical syndrome
Normal(n=5)

Stable angina(n=2)
Unstable angina(n=2)
Acute my ocardial infartion(n=7)

Measured site(n=16)
LAD(n=15)

LCX(n=1)

LAD=Left anterior descending artery,
LCX=left circumflex artery
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Fig. 1. Correlation between CFR and peak intensity ratio.
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Table 2. Variables of the time-intensity curves after infusion of sonicated hexabrix befor and After adenosine infusion and
coronary flow reserve determined by intracoronary doppler guidewire

PT. No CFR B.I CPCI HT Washout Time
A B Ratio A B Ratio A B Ratio
1 3.1 54 82 100 1.2 45 8 18 14 13 0.9
2 3.2 26 57 55 10 5 8 16 8 15 19
3 32 25 36 25 0.7 5.5 4 0.7 10 7.5 0.8
4 2.2 33 48 40 0.8 5.5 9.0 16 125 18 14
5 5.2 35 45 65 14 8 3 04 17 13 0.8
6 3 52 78 83 1.1 6 10 1.7 5 1 2.2
7 5.8 55 66 68 1.0 7 6.5 0.9 20 12 0.6
8 2.6 25 47 40 0.9 6.5 7 1.1 14 19 14
9 19 58 78 80 1.0 3.5 7 2.0 12.5 7.5 0.6
10 3 85 137 110 0.8 6 7.5 13 17 16 0.9
11 13 37 58 54 0.9 6.5 8 1.2 19.5 18 0.9
12 2.3 42 53 64 1.2 6 8 13 8 19 2.1
13 2.6 33 50 45 0.9 7 9 13 12 17 1.4
14 29 62 85 100 1.2 8.5 6 0.7 16.5 16 1.0
15 1.5 25 51 50 1.0 6 9 1.5 11 17 1.5
16 2.4 57 73 80 1.1 10 1 1.1 14 21 15
Mean 29 44.0 65.3 66.2 1.0 6.3 7.6 13 133 15.0 1.2
SD 1.2 17.2 242 24.2 0.2 16 2.0 0.4 4.1 40 0.5

B! : Basal intensity, HT : Half-time of contrast washout, CPCl :

corrected peak contrast intensity, Ratio : B/A, A : Meas-

urement at baseline, B : Measurement at peak hyperemia after intracoronary administration of adenosine, CFR : coronary

flow reserve
6 7
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Fig. 2. Correlation between CFR and washout time ratio.
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Fig. 4. HT ratio in non myocardial infarction and myo-

cardial infarction groups.
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Fig. 5. CFR in non myocardial infarction and myocardial
infarction groups.

T 93lg Z450 ER¥gE Yehlle AEE AHE
4 vk w8 adenosine ©]Y papaverine Z-& |
AEH A E AEAYR F
ZPEY 2 BIUAS AU SRF ERERX &
o] Dopper 7HEIE 01%3}04

o] WslE Yehyn
FHEe] WgE 27
7}21418) 2 a7

Folulse] wsts 4

BAE vwsied

40l 79 FYL W

ol #

ol @

88

s}
FFEE oo %—Zé%
A A

FA% ¥ W5 And

)53} o]

Agete 249 GRFol BRH ) WEE 43 o
L & Q] 2ol feld AVAL 9 Ao 4

ZtEojA ] ol £ 9] Ay 9 Kitzman¥ Dul-
ing'”%59 B19tE Yx|ah= wjolr},

Kauls"?'e] mzd] ojgtd @Zo] gl dan
HozgE ATl 71AzYel E%s}”
ZR% ZaAolY Hozgeg 712y
o Zgdls A 2YE 7
RHE4 wslele njg L‘a YRES

g3l ERFY WS BT & g
aE2 A 79 AFo 2x
e 8RY ¢ EFEE Uy |
ZaAzte] vl dEFo) g 8%

a9

JRonﬂr:i
Z o i o

j,
-,

ol

N

fr koo
s 2

|
[RUNNE
e
)
__\;gd
4

B
An)
£

>

™2

o o
o2 &

=
il
=y
S
gl.‘,

e R
PN

e
5
ot 1o
=
2
=
_?Lt‘

{0
-1—‘[-3::
o

o
e
2
N
%0,
rlr
P

A & o] Rl folt 4
o= ngl_gq_m‘%)
& a7 é#ﬂ] )&}

g
mﬁ:
_@,
=)
of
L
(&
o
e
h
s
i

A% HHFH] FaE vwH F *"}"3%‘ T 9&01
H7} EFoful 5] wiste} &
ARHY? | 5719 2%
7} vl A uks] Yol g
1A Rt 2% 7::‘:-“_’\]2_1'
HFojH| MAAAE YelA] e A
2 QztEo} A=) o]k Kellers'We] HudE Y= }?‘s}
£ dlolt}, mehAd 2PE AT wigly] vl 4L
$d gy = 37t e
Folue] Wl 37}3}% 8¢ o] 2 Ao
£ o] &3

>
=
~N
N
~
O

o i A
N
X
W o
ol ol
O
HU

ool
Wb

.,_.
O
)

L
rlo
N
o

2
fo

A
o 2

ol
o ot
g

AQ
frorek (i
or,

o
ol

=5
=

=
[6)

3 &

P
r

) °
udk
=t
o
o
m?i
z
o2
ot

Table 3. Hemodynamic variables before and after contrast infusion

Before contrast infusion After contrast infusion p value
Systolic BP 131+24mmHg 127 +24mmHg p > 0.05
Diastolic BP 75+ 24mmHg 71+£12mmHg p> 0.05
Heart rate 76+ 9bests/min 72 +11beats/min p> 0.05

BP : Blood pressure
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