)

(FEEES 77 - 207~212, 2001)

( Original Paper )
" Clinical relevance of dipyridamole stress Tec-99m-
sestamibi myocardial SPECT for the early stage of

acute myocardial infarction after reperfusion treatment

Takahiko Kinoshita, Yoichi Kuwabara, Takeshi Shikama
Koki Matsuno, Toru Kuroda, Akira Aouda
Kiyotaka Fujii, Nobuyuki Komiyama and Yoshiaki Masuda

(Received December 25, 2000, Accepted January 12, 2001)

SUMMARY

Objectives : This study aimed to evaluate coronary flow in acute myocardial
infarction (MI) by stress myocardial perfusion imaging (MPI) and to compare
that with metabolic status and perfusion at rest.
Methods : Twenty-three patients with acute MI who received successful angioplasty
within 12 hours were studied. All patients underwent dipyridamole stress or rest
technetium (Tc)-99m-sestamibi and 1-BMIPP SPECT imaging in the acute phase
(mean 3.8 and 7.3 days respectively). For each images, segmental accumulations
were semi-quantitatively graded by 4-point scoring system (0=normal, 1=mild
reduction, 2=severe reduction, 3=defect) for 14 segments to yield the total defect
score (TDS).
' Results :

PNy

Stress-MPI BMIPP Rest-MPI
TDS 13.1+9.5" 13.8%8.2¢% 9.1+89
* P<{0.001 vs. Rest-MPI, #P<0.001 vs. Rest-MPI

TDS in stress MPI was significantly bigger than that in rest MPI, although it was
not significantly different from that in BMIPP.

Conclusions: In the segments with infarction, dipyridamole stress MPI revealed to
have greater defect than rest Tc in acute phase. This may indicate that the
myocardium salvaged by reperfusion has disorder in coronary flow as well as
metabolic disorder. :
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I. Introduction

Dipyridamole stress nuclear myocardial
perfusion imaging (MPI) is an established
method to evaluate coronary heart disease[1].
Recent studies reported that dipyridamole
stress MPI can be performed safely to deter-
mine risk stratification and treatment strat-
egy in the acute of myocardial
infarction (MI)[2-6]. And even in patients

with reperfusion therapy, reversible perfusion

phase

defect is reportedly often observed[7]. How-
ever, clinical relevance of dipyridamole stress
MPI is unknown in patients who underwent
emergent percutaneous transluminal coronary
angioplasty (PTCA),

anatomy are already revealed and revasculized.

since their coronary
To evaluate clinical relevance, we performed
dipyridamole stress MPI in the early phase of
“[-BMIPP
imaging and repeat dipyridamole stress MPI

MI, and compared those with

at the chronic phase.

II. Materials and Methods

Subjects

The study population is consisted of 23
patients (21 men and 2 women, mean 56
years old) who presented their first MI. All
patients underwent emergency PTCA success-
fully within 12 hours from onset with re-
maining coronary stenosis <25% (LAD 15,
LCX 1, RCA 7). Stent implantation was
supplemented in 17 subjects. Blood samples
were taken every 6 hours after the admission to
determine peak creatine phosphokinase (CPK)
level. All patients underwent dipyridamole
stress MPI and ""I-BMIPP imaging in acute
phase, and dipyridamole stress MPI was
repeated in 6 subjects without restenosis 6
months after onset. Patients with severe
heart failure or serious arrhythmia were

excluded from this study.

Dipyridamole stress *"Tc-sestamibi myocar-
dial perfusion SPECT imaging

A same-day stress-rest protocol was used.
Dipyridamole (0.14mg/kg/ min, 4min) was
infused intravenously a mean of 3.7 X0.86
days after onset of MI. 5 mCi of *Tec-
sestamibi was injected 2 minutes after the
dipyridamole administration, and stress im-
ages were obtained 40 minutes after the
injection. Four hours later, rest images were
obtained 40 minutes after injection of 15 mCi
#=Tc-sestamibi. Fifty mg of aminophylline was
given to all patients intravenously 3 minutes
after the sestamibi injection. Single photon
emission computed tomography (SPECT) imag-
ing was obtained using a triple-head gamma
camera (PRISM 3000XP, PICKER inc.) equi-
pped with medium energy general purpose
collimators. Seventy-two projections (60 sec/
stop, 24 stops, 64x64 format) were recorded
over a 30 degree arc. Tomographic images
were reconstructed into transverse, horizontal
long axis, and short axis 1images after
prefiltering by Butterworth method. A 12
lead electrocardiogram, heart rate, and blood
pressure were recorded at baseline and every

a minute for 12 minutes.

W BMIPP SPECT imaging

BMIPP SPECT imaging was performed a
mean of 7.2%+1.0 days after onset of MI.
BMIPP of 3 mCi was intravenously injected
at rest after overnight fasting, and SPECT
images were obtained 15 minutes later.

SPECT image analysis
into 14

segments in each projection (Fig. 1). Segmen-

The left ventricle was divided

tal uptake was graded visually by use of a
4-point scoring system where 0 is normal, 1
1s mild reduction of activity, 2 1is severe
reduction, 3 1s absence of activity. The total
defect score (TDS) was defined as the sum of
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Fig.1 Segmental analysis of SPECT image
Myocardium was divided into 14 segments and was
graded visually by use of a 4-point scoring system.
The total defect score (TDS) was defined as the sum
of these scores.
these scores. Images were read and scored
independently by two experienced nuclear
medicine physicians, and were determined by

consensus if there was initial disagreement.

Follow-up studies

Follow-up CAG was obtained in 16 among
23 patients at three to six months after the
hospital discharge, and resténosis of the target
vessel (509 stenosis) was observed in 3
patients. Of the 13 patients without restenosis,
6 patients could be obtained follow up
dipyridamole _sfress MPI in the same protocol
as the acute phase.

Statistical analysis

Results are expréssed as mean = standard
deviation (SD). Differences in continuous vari-
ables between two groups were tested by
Student’s t test or analysis of variance. Multi-
ple comparison was performed with Sheffe’s
between categorical

criterion. Agreements

variables were determined by Kappa statis-

tics. Assoclations between continuous vari- -

ables were tested by linear regression analysis.
Statistical significance was taken at P<0.05.

Il. Results

Clinical response to dipyridamole

Intravenous dipyridamole increased heart
rate from 7110 to 8211 beats/ min
(P<0.001). Systolic blood pressure unchanged
by dipyridamole infusion (120%+17 to 112%13
mmHg, P=ns). One patients had asymptomatic
ST depression of 0.1mm. Dipyridmole did not
cause chest pain, severe arrythmia, or other
symptoms in the studied patients.

Scintigraphic results

Results of TDS in stress MPI, rest MPI,
and BMIPP image are shown in figure 2.
Mean TDS in stress MPI was significantly
bigger than that in rest MPI (13.1+9.5 vs.
9.1+8.9, P<0.001). Mean TDS in BMIPP
images was not significantly deferent from
that in stress MPI (13.8%£8.2 vs. 13.1+9.5, P
=NS), and it was significantly greater than
that in rest MPI (13.8+8.2 vs. 9.1£89, P
<0.001). Table 1 shows region to region
agreement in defect scores among BMIPP
1mages, stress MPI, and rest MPL In regional
analysis, defect score of BMIPP images also
had better agreement with stress MPI than
rest MPI (agreement=0.70 vs 0.63).

p=ns
20
p<0.001 p<0.001
TDS
10
0

stress MP1 rest MP1 BMIPP

Fig.2 Comparison between total defect
scores (TDS) of stress MPI, rest
MPI and BMIPP. TDS in stress
MPI was significantly bigger than

that in rest MPI.



Takahiko Kinoshita et al.

210
Tablel Agreement of regional defect
- scores of stress MPI, rest MPI
and BMIPP.

Defect score of BMIPP images
had a better agreement with
stress MPI than rest MPI.

stress MPI defect score rest MPI defect score

o 0| 1(2]3 = 0 1|(2]3
= = —

5|0 S0

& &

g 1 §. 1

§ 2 § 2

2|3 2|3

agreement 0.70 agreement 0.63
Kappa statistics 0.57 Kappa statistics 0.43

Spearman’s correlation 0.78 Spearman’s correlation 0.72

Correlation of TDS in MPI with peak CPK

Figure 3 shows linear correlation between
TDS in stress MPI and peak CPK (left), and
TDS in rest MPI and peak CPK (right). TDS
in rest MPI had significant correlation with
peak CPK (R=0.78 P=0.01), however TDS in
stress MPI had only weak correlation with
peak CPK (R=0.58 P=0.08).

Follow-up studies

Six patients without restenosis could obtain
follow-up dipyridamole stress MPI studies.
Among them, significant difference between
TDS in stress MPI and rest MPI (11.5%+2.9
vs. 6.811.5, P<0.01) was no more present at
the re-study (8.2+4.9 vs. 6.8+6.2, P=0.22;
Fig. 4).

IV. Discussion

It has been reported that dipyridamole
stress myocardial perfusion imaging in the
acute phase of MI can predict in-hospital and
postdischarge cardiac events, and can define
Iong-term risk in patients without emergent
coronary angiography[2-6]. However, there are
few reports regarding dipyridamole stress
perfusion imaging studies in the patients who
undergo emergency coronary angiography or
PTCA. Patients who undergo revasculization
in acute phase of MI should have no stenotic
legion in the correspondent artery to infarct
stress test should

myocardium; therefore,

theoretically show negative result.

stress TDS rest TDS
40 40
R=0.78
P=0.01 P) .
20 20
[ ]
[ J
o .. ) o * °
® [ ]
0 0 7Y
0 4000 8000 0 4000 8000
peak CPK peak CPK

Fig.3 Linear correlation between TDS in stress MPI and peak CPK
(left); and TDS in rest MPI and peak CPK (right). TDS in rest
MPI had significant correlation with peak CPK, however TDS
in stress MPI had only weak correlation with peak CPK.
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P<0.01
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P=ns
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acute phase (n=6)

stress MPI rest MPI
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Fig.4 Comparisons between TDS in stress MPI and TDS in rest MPI
in chronic phase. Significant difference between TDS in stress
MPI and rest MPI (P<0.01) was no more present at the

re-study (P=ns).

In this study, dipyridamole stress myocardial
perfusion imaging in early MI shows reversi-
ble perfusion defect at stress image even for
the patient with emergent PTCA. Several
reasons‘may be responsible for this phenome-
non. Firstly, even after revascularization at
major coronary artery, disorder in micro
vessel might cause reduced coronary flow
reserve(8,9]. Secondary, dysfunction of
mitochondrial membrane would weaken intra-
cellular sustain of Tc perfusion tracer in the
damaged but salvaged myocardium after
MI[10,11].

Extent and degree of perfusion defect in
stress MPI well correlated with those of
BMIPP. Reduction of accumulation in BMIPP
image indicates reduced fatty acid use, and if
perfusion is preserved in such area, this is
considered to be area at risk. Consequently,
reversible perfusion defect in dipyridamole
stress MPI corresponds to the damaged but
viable myocardium after acute MI.

The result of this study showed that the
association between TDS in dipyridamole and
peak CPK was short of significant, although

there was good correlation between TDS in

rest MPI and peak CPK. This result may also
supports that reversible defect in dipyridamole
stress MPI indicate the surrounding area of
the infarct myocardium.

Repeat study of dipyridamole stress MPI
showed that reversible perfusion defect ob-
served in acute phase was no more present in
chronic phase. This phenomenon indicates
that the reversible defect in dipyridamole
stress MPI is correspondent to viable myocar-
dium and this abnormal finding will disap-

pear hereafter.

Study Limitations

The study has several limitations. Firstly,
only 23 subjects were enrolled in this study.
Secondly, because of its adverse effect, there
exist some patients (such as bronchial asthma)
who cannot receive intravenous dipyridamole
administration. Finally, there is time lag
between dipyridamole Tc¢ study and BMIPP
study (3.7 vs. 7.2 days after MI onset respec-
tively). That is to say, it is possible that the
defect size of BMIPP image may be different
if it was performed on the same day with
dipyridamole stress MPI.
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Conclusions
The that
dipyridamole stress MPI can be done safely

present study demonstrates

in the acute phase of myocardial infarction
after emergent PTCA, and detect the area of
not only infarct myocardium but viable one
which was damaged by the ischemic condition

before coronary revasculization.
g 8
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