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Background: Inhomogeneous acoustic field caused by the attenuation of incident
ultrasound is one of major limitations of quantitative myocardial contrast
echocardiography (MCE). We have previously proposed a novel index ‘relative
signal intensity (RelSl)’ to estimate myocardial blood volume (MBV) fraction by
compensating for ultrasound attenuation, which is calculated as the relative signal
intensity of myocardium to that of the intracavity blood area adjacent to the
myocardium. The purpose of this study was to elucidate whether RelSI measured
in multiple segments reflects contractile reserve of infarcted myocardium.
Methods: Using Phillips Sonos 5500, harmonic power Doppler images were
acquired at end systole of every 6 beats during continuous infusion of Levovist (2-3
ml/min) in 12 normal subjects (apical 4-chamber views), and 25 patients with prior
myocardial infarction (apical views). In the normals, interventricular septum was
divided into 3 segments (control segments). In the patients, 35 segments showing
severe asynergy were defined as infract segments (15 apical, 10 mid and 10 basal
segments). In each segment, RelSI was calculated by subtracting the signal
intensity (in decibels) of the intracavity blood area adjacent to the segment from that
of myocardium. RelSlI represents the ratio (myocardium/adjacent blood) of
microbubble concentration, which means MBYV fraction because the bubble
concentration in blood pool is constant and blood volume fraction of blood is 100%.
Contractile reserve (CR) of the infarct segments was determined by dobutamine
echocardiography.

Results: In the normals, although the myocardial signal intensity of basal segment
was lower than those of the other segments, RelSI was not different among apical,
mid and basal segments (-14.7£1.5; -15.0+1.2; -15.7+1.1dB, p=0.25, ANOVA).
RelSl in the infarct segments was significantly lower than that in the control
segments (-18.3£2.8 vs -15.1+1.3dB, p<0.0001). RelSl in the 17 segments with
CR was significantly higher than that in the 18 segments without CR (-16.8+2.1 vs
—19.8+2.7dB, p<0.01).

Conclusion: RelSl, representing MBV fraction, reflects contractile reserve of
infarcted myocardium. This novel index is useful for multi-segment analysis of
myocardial viability by compensating for ultrasound attenuation in MCE.



3 b T A bxa—iEE AW TR REZE L O IUHE T-iE eERE i
D DE IR EHEE D 72D DFr LU EEE

ARG I R SRR RERECE . NFERASK, JbE B
A R AR BN RE AL
Al R BRI R S

T Foa T, EEREGERE AR & R (AU2) & OEMBROBIEIZHE S X

Dy b7 A Fxa—jEcB T 5SS AR —MEERIET D 0D O fERE
‘relative signal intensity (RelSI)’ Z&EZXEL7-,

HEY : RelSTAMEME IR ZE LT OUUHE T HE 2 I RT 2 BN E Retd 5,

ik EEEEL LB, BRIBMEFIZERE25HICI VT, LA E A MMEEERE TIZ1:6.0

WA RI OIS EH N~ =y 7 XU —= R TG ENEL, 87 A T

O & F AU BERET B A2 SEIEE & OFEEE (dB) DFERelSIZ KR 6D 72, RelSTITAIMES Bt

R LU, DN ESEZE£T EE 2 LD, LG OIHNE TIHEE (CR) 1X. 1K

AE N7 I VARDT a—{E TOREFNEDF I L HT LT,

FER  EEEOLDHHEEZO DT 7 A METRAR 57208, RelSTITIZZEN 72

Mo Tz, FZELAE DORelSTITEE O Ic LK< (-18.3+2.8 vs —15.1+1.6dB, p

<0.0001), F7FEZERD H HOR(-) &HE ST 18XIHDRe ISTILCR (+) &HIE S 4

721TRI L VKD > 72 (-19.8£2.6 vs -16.8%2.0dB, p<0.001),

R RelSIZ WA Z &IC kY, BEDEN DL 7 A v b TEMEEIELG O

A THAE Z HEE FTHE CTd D,

BRI E

B 1 AU2E 1T E 9 W) B,

A B[R F/NT =T B HALT, dB(X) & ORIZIFAU2 = 10X/10236% Y 57
D, BEDOEELWEET T, A0, dBOZENTIAERFE 2 FKT,

R 2 8 LW TIEOR] AT D,
IS DR Z O b DIXE G AL OB AT D0 RelSTITEN Z R TE
Do



