SMUHEEEICS T 2L
Technetium-99m  Sestamibi /[
Single Photon Emission Computed
Tomography (Z & 477/ 550 &
BEBEH S 1 OREKRIVES

J Cardiol 1997; 30: 179-188

Estimation of Myocardial Viability and
Clinical Significance of Reverse Redis-
tribution in Resting Technetium-99m
Sestamibi Myocardial Single Photon
Emission Computed Tomography in

Patients With Acute Myocardial
Infarction
" & Ik Hiroshi ITAGANE, MD
KE HA Masato OTSUKA, MD
W TR Hiroyuki YAMAGISHI, MD*
B A Yayoi SUTO, MD
BE B Kenji KAJIWARA, MD
B BEZ Takahiko NARUKO, MD
R E B Osamu TOJO, MD
HETE A Fukumaru OKUMACHI, MD, FICC
TR —k Kazuo HAZE, MD, FICC

Abstract

The clinical significance of reverse redistribution of technetium-99m sestamibi (MIBI) was investi-
gated in 36 patients with acute myocardial infarction and angiographically confirmed single-vessel dis-
ease, but without previous infarction using resting MIBI myocardial single photon emission computed
tomography (SPECT) and exercise-reinjection thallium-201 (T1) myocardial SPECT. MIBI myocardial
SPECT was performed 90 min and 300 min after injection of MIBI 370 MBq at rest. Four hours after
exercise Tl imaging was completed, reinjection imaging was obtained. Wall motion abnormalities on left
ventriculograms were analyzed at the onset of infarction and 1 month later.

The severity scores on the MIBI early image, MIBI delayed image and TI reinjection image were 98 =
18, 170+22 and 90+ 18, respectively. The reverse redistribution of MIBI was marked in acute infarction.
A significant correlation of severity score was found between the MIBI early image and TI reinjection
image (r=0.89). In 18 patients with significant stenosis of an infarct-related artery, there was a significant
correlation between the degree of reverse redistribution and that of TI redistribution (r=0.826). A good
correlation was found between the severity score on the MIBI early image and wall motion abnormality at
1 month after infarction (r=0.816). There was a significant correlation between the degree of reverse
redistribution and wall motion improvement (r=0.782). Despite stenosis of the infarct-related artery, the
wall motion abnormality was less in 22 patients with marked reverse redistribution (defect score on the
MIBI delayed image was double that on the early image) than the other 14 patients.

In conclusion, the MIBI early image may reflect myocardial viability and the reverse redistribution of
MIBI was observed frequently in patients with acute myocardial infarction. Marked reverse redistribution
was observed in patients with preserved left ventricular function. Because of the close correlation of
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reverse redistribution with Tl redistribution and wall motion improvement, reverse redistribution of MIBI
is considered to occur in areas at risk for acute myocardial infarction.
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Myocardial infarction (acute),

Selected abbreviations and acronyms

MIBI=technetium-99m sestamibi
SPECT =single photon emisson computed tomography
TIMI=Thrombolysis in Myocardial Infarction
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Severity score=2 (80— % uptake)

Fig.1 Diagram of basal, mid-ventricular and apical short-axis and
long-axis tomography showing the location of the 20 scan seg-
ments
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Wall motion score

I
0 50 100
Fig. 2 Wall motion measured by the centerline method (upper), and
the score calculated as the sum of the chord deviating by more
than minus two standard deviations (lower)
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REINJ
* : p<0.05
* % : p<0.01

M90 M300

Fig.3 Severity score (SS) in patients at MIBI images 90 and 300 min
after injection at rest and TI reinjection image

M90=MIBI initial image; M300=MIBI delayed image;
REINJ =TI reinjection image.
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Fig. 4 Comparison of severity score estimated from M90 and M300
(upper), M90 and REINJ (middle), and M300 and REINJ
(lower)

The solid line is the line of identity.
Abbreviations as in Fig. 3.

MIBI #1#A1% - %1%, TIBEERORERAITYH, B
DBD r=0.641, 0.460, 0.676 PEE LR BN %R
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0.05).
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Fig.5 Correlations between the wall motion abnormality 1 month after the onset of acute myocardial infarction (WM1), and

the SS at M90 (left), and M300 (righr)
Abbreviations as in Fig. 3.

MO0 M300 EX REINJ

* : p<0.05

Fig. 6 SS at M90, M300, thallium exercise image (EX) and REINJ in
patients with significant stenosis of the infarct-related artery

Abbreviations as in Fig. 3.
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% RRI
Fig. 7 Correlation between the reverse redistribution index (RRI) and
redistribution index (RDI)
A significant correlation was found between RDI and RRI. RRI
and RDI were calculated by [M300(SS)—MO90(SS))/
M300(SS) and [(EX(SS)—REINJ(SS))VEX(SS).
Abbreviations as in Figs. 3, 6.

WM-imp

1.01

0.8

n=18

0.24
° r=0.782
0{e- @
0.2 0.4 0.6 0.8 1.0 RRI
Fig.8 Correlation between the wall motion improvement (WM-imp)
and RRI

There was a significant correlation between RRI and WM-imp.
WM-imp was calculated as (WMO —WM1)/WMO.

WMO = wall motion abnormality at the onset of acute myocar-
dial infarction. Other abbreviation as in Fig. 7.
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Fig.9 Correlations between RRI and ejection fraction (EF) (left) and maximum creatine kinase (CKmax) (right)

Abbreviation as in Fig. 7.
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Table 1 Left ventricular function and reverse redistribution of MIBI

RRI (=0.50) RRI (<£0.50) p value
Site of infarction 15/7 12/2 NS
(anterior/inferior)
CAG (>75%) 13/22 5/14 NS
Ejection fraction 63.2+2.7 47.0%2.8 <0.01
WMI1 20.6+4.8 70.21+9.8 <0.01

CAG=coronary angiography; WM]1=wall motion score at 1 month
after infarction. Other abbreviation as in Fig. 7.
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M90

M300

Fig. 10 Left ventriculograms and resting MIBI
myocardial SPECT in a 56-year-old
man with acute myocardial infarction

The uptake of MIBI in the anteroseptal
wall shows marked reverse redistribu-
tion and improved wall motion abnor-
mality in the infarcted area.

A : Left ventriculograms

Upper : at the onset. Lower : after 1
month.

B : MIBI myocardial SPECT

Upper : after 1 month. Lower : after 5
months.

ED=enddiastole; ES =endsystole.
Other abbreviations as in Fig. 3.

M90

M300
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