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Abstract. To improve the image quality in simultaneous
dual-isotope  single-photon  emission  tomography
(SPET) with iodine-123 labelled 15-(p-iodophenyl)-3-
methylpentadecanoic acid (BMIPP) and thallium-201,
we applied the triple-energy window method (TEW) for
correction of the cross-talk and scatter artifact. Seventy-
one patients with coronary artery disease were included.
20IT] cross-talk into the 1231 acquisition window (group
1, n = 30) and '23[ cross-talk into the 29'T1 window
(group 2, n = 41) were studied. In group 1, 1231 images
were first obtained (single-isotope images), followed by
201T] injection and SPET acquisition using dual-isotope
windows (dual-isotope images). In group 2, the order
was reversed. The dual-isotope SPET images with and
without TEW were compared with the single-isotope
images. Qualitative evaluation was performed by scor-
ing the segmental defect pattern. Detectability of the
mismatched fatty acid metabolism on dual-isotope
SPET was evaluated by receiver operating characteristic
(ROC) curve analysis. Segmental defect pattern agree-
ment between dual and corrected single images was sig-
nificantly improved by TEW correction (P<0.01). The
agreement was particularly improved in segments with
absence of uptake. There was no significant difference
between TEW-corrected dual-isotope SPET and corre-
sponding single-isotope SPET with regard to either %
defect count or background activity. Mismatched fatty
acid metabolism depicted by dual-isotope SPET predict-
ed abnormal wall motion more accurately with TEW
than without TEW. With TEW, a practical method for
scatter and cross-talk correction in clinical settings, si-
multaneous dual 123[-BMIPP/20IT] SPET is feasible for
the assessment of myocardial perfusion/metabolism
mismatch.
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Introduction

Iodine-123 labelled 15-(p-iodophenyl)-3-methyl-
pentadecanoic acid (BMIPP) has unique metabolic prop-
erties for the assessment of myocardial fatty acid metab-
olism [1, 2]. Mismatch in the distribution of 23]-BMIPP
compared with that of thallium-201 has been reported in
various myocardial diseases [3—17]. The mismatch typi-
cally indicates more severely impaired fatty acid metab-
olism than coronary perfusion. In ischaemic heart, a dis-
cordant decrease in 'ZI-BMIPP uptake was frequently
seen in areas showing left ventricular dysfunction with
preserved perfusion [11]. These areas of discordant de-
crease in !23[-BMIPP uptake also showed a discordant
increase in glucose accumulation whereas perfusion and
oxidative metabolism were preserved [17], indicating
that they represented ischaemic but viable myocardium.
Thus, combined assessment using !23[-BMIPP and 20!T]
might contribute to better understanding of the patho-
genesis and tissue viability of various cardiac disorders
[8—18].

Simultaneous dual-isotope single-photon emission to-
mography (SPET) using !23I-BMIPP and 20!T1 would be
of considerable clinical value if the radioactivity can be
reliably separated. Simultaneous data acquisition permits
quantification of the mismatch on a pixel-by-pixel basis,
avoiding misregistration. Simultaneous measurement is
essential for the evaluation of acute coronary disorders,
in which pathophysiological conditions may alter quick-
ly. However, dual-isotope imaging can be misinterpreted
due to Compton scatter and radionuclide cross-talk arti-
facts [19-22].
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The triple-energy window method (TEW) was pro-
posed by Ogawa et al. [23]. They set two subwindows
on each side of the main photopeak window. Scatter
events in the main window are estimated by averaging
the projections from the subwindows. TEW can accu-
rately compensate for Compton scatter, contributing sig-
nificantly to quantitative analysis in single- and dual-iso-
tope SPET studies [24, 25]. In the clinical practice of
single-isotope SPET, TEW has proved effective by im-
proving the image contrast and quantification [26, 27].
Phantom studies have also suggested that TEW is a
promising method for the effective separation of two ra-
dionuclides in dual-isotope SPET [26, 28].

In this study, we applied TEW for simultaneous dual-
isotope SPET with 123I-BMIPP and 2°!TI in clinical set-
tings, examining its effectiveness in scatter and cross-
talk correction. We further examined its effect on the de-
tection of mismatched fatty acid metabolism.

Materials and methods

- Patient population and protocol design. A total of 71 patients with
coronary artery disease were studied (Table 1). Patients were sep-
arated into two groups in which different imaging protocols were
used. The correction of 201T1 cross-talk into the 123I-BMIPP acqui-
sition window was studied in 30 patients (group 1). They were
first examined with 111 MBq (3 mCi) of 123I-BMIPP. Then,
111 MBq (3 mCi) of 201 T} was injected at rest, followed by SPET
acquisition using dual-isotope energy windows 10 min later
(Fig. 1A). Comparison of dual-isotope SPET !23[-BMIPP images
with single-isotope SPET 1231 images was performed in this
group.

The other 41 patients (group 2) were studied to assess the cor-
rection of 1ZI-BMIPP cross-talk into the dual-isotope 201T] win-
dow. Stress and delayed single-isotope 21Tl images were first ob-
tained. Patients underwent graded bicycle exercise, 201T1 chloride
(111 MBq) being injected at peak exercise followed by stress

Table 1. Subject information
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Fig. 1. Schematic drawing of the imaging protocols used for
group 1 (A) and group 2 (B)

201T] SPET scan 10 min later, and delayed 201T]1 SPET scan 34 h
later. Then 1231-BMIPP (111 MBq) was injected. SPET acquisition
was performed 20 min later using dual-isotope windows
(Fig. 1B). Dual-isotope SPET 201T] images were compared with
delayed single-isotope SPET 201T1 images. All patients gave their
informed consent before participating in the study. The study pro-
tocol was approved by the local ethical review committee.

For clarity of nomenclature, the single-isotope SPET !23I-
BMIPP images with TEW correction will be referred to as single
1231 TEW(+4), and those without TEW correction as single 1231
TEW(-). Similar abbreviations used in the text are summarized in
Table 2.

SPET imaging techniques. SPET acquisition was performed using
a triple-head, rotating gamma camera (GCA-9300A/HG: Toshiba,
Japan) equipped with low-energy, high-resolution, parallel-hole
collimators. All patients were carefully positioned in the same lo-
cation for corresponding single- and dual-isotope SPET acquisi-
tion. The images were acquired in continuous rotational motion
composed of 90 angular samples framed into 4° intervals with a
64x64 matrix for a total imaging time of 15 min. The photopeak
and main windows used for data acquisition in 201T1 imaging
were 71 keV and 24%, respectively, and for 123] imaging,
160 keV and 26%, respectively. For TEW, the two subwindows of
3% on both sides of the main windows were set for each photo-
peak. The projection images acquired by the main window and
subwindow were initially smoothed with a Butterworth filter of
order 8, and cut-off frequencies for the main window and the sub-
window were 0.3 and 0.1 cycles/pixel, respectively. Image recon-
struction was based on filtered backprojection with a ramp filter.
Reconstructed transverse slices covered the left ventricular myo-
cardium. These images were further processed to obtain vertical
long-axis, horizontal long-axis and short-axis slices. For single-
and dual-isotope acquisition data, the same reconstruction of
tomographic images was performed. Attenuation correction was
not performed.

Group 1 Group 2
Age (mean+SD) 64.5+£5.7 63.2+6.8
Gender (men/women) 26/4 35/6
Mpyocardial infarction 21 25
Angina pectoris 9 16
Table 2. List of abbreviations
Abbreviation

Definition

Single 123 TEW(+)
Single 1231 TEW(-)
Dual 123 TEW(+)
Dual 123] TEW(-)
Single 201T]1 TEW(+)
Single 201T1 TEW(~)
Dual 20!T1 TEW(+)
Dual 20!T1 TEW(-)

Single-isotope SPET !23I-BMIPP images with TEW correction
Single-isotope SPET !23I-BMIPP images without TEW correction
Dual-isotope SPET !22I-BMIPP images with TEW correction
Dual-isotope SPET !231-BMIPP images without TEW correction
Delayed single SPET 201T1 images with TEW correction

Delayed single SPET 201T1 images without TEW correction
Dual-isotope SPET 201T] images with TEW correction
Dual-isotope SPET 20!T1 images without TEW correction
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Fig. 2. Schematic representation of 12 segments on two short-axis
slices and one vertical long-axis slice. Severity score: 4 = absence
of uptake, 3 = severely reduced uptake, 2 = moderately reduced
uptake, 1 = mildly reduced uptake and O = normal uptake

Visual evaluation of TEW correction. For visual interpretation, all
SPET images with TEW were displayed with the intensity of each
image normalized to the maximal pixel value in that image as
100% and a cutoff level of 0%, whereas for images without TEW,
a cutoff level of 10% was chosen to minimize the background ac-
tivity on the display. Corresponding single TEW(+) and dual
TEW(+) or TEW(-) SPET images were visually evaluated by two
experienced nuclear medicine physicians blindly without clinical
and technical information. The left ventricular myocardium was
divided into 12 segments as shown in Fig. 2 and reduced uptake in
each segment was scored with a five-point grading system (4 =
absence of uptake, 3 = severely reduced uptake, 2 = moderately
reduced uptake, 1 = mildly reduced uptake and O = normal up-
take). Segmental score agreement rates of dual TEW(+) and dual
TEW(-) with single TEW(+) were calculated.

Quantitative analysis of TEW correction. To evaluate the effect of
TEW on the defect and left ventricular cavity background activity,
the line profile curve across the lesion was obtained as follows.
First, a short-axis slice with maximal defect was manually select-
ed from single-isotope SPET images. A corresponding dual-iso-
tope SPET short-axis slice was selected using a computerized
semi-automatic algorithm to eliminate inter-observer discrepancy
and to maximize inter-study reproducibility. A line profile curve
that passed through the centre of the left ventricle and defect was
created on the same position on each corresponding short-axis
slice. The counts in the myocardial region opposite to the defect
(myocardial counts), in the left ventricular cavity (LV counts) and
in the defect region (defect counts) on the line profile curve were
obtained (Fig. 3). The relative radioactivity in the defect (% defect
count) was determined as the ratio of the defect counts to the
myocardial counts, and the % LV count was calculated as the ratio
of the LV counts to the myocardial counts for each image.

defect count

% defect count= —— ——————
myocardial count

x 100 (%) (1

LV count

%LV count = —— =
myocardial count

x 100 (%) 2

To quantify the mismatch between myocardial perfusion and
fatty acid metabolism on dual-isotope SPET, circumferential pro-
file curves were generated from apical to basal short-axis slices to
create a bull’s-eye polar map of % myocardial tracer uptake, in
which a maximum count was normalized as 100%. The analysis
was performed with nine regions of interest placed on each polar
map and the relative count (%count) of each myocardial segment
was obtained (Fig. 4). The Mismatch Index between 20ITI and
IZ3[-BMIPP was calculated as follows:

Mismatch Index of TEW(-)
= %count of dual 20!'T1 TEW (-)—%count of dual 23] TEW(-) (3)
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Fig. 3. Line profile curve analysis on selected 2I-BMIPP short-
axis images. Left: image without TEW. Right: image with TEW. a,
Normalized myocardial count, b, normalized defect count; ¢, nor-
malized LV count. Note that the decrease in the %LV count with
TEW correction is larger than that in the %defect count

Fig. 4. Schema of nine myocardial segments on the bull’s-eye
map
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anterior
anterobasal
septal
septobasal
inferior
inferobasal
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9 laterobasal
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Mismatch Index of TEW(+)
= %count of dual 20!'TI TEW(+)—%count of dual 121 TEW(+) (4)

Regional wall motion analysis. Left ventriculography and echo-
cardiography were performed for each subject within 6 weeks of
myocardial imaging. The wall motion was evaluated by consensus
of two cardiologists who were blinded to the SPET results. Wall
motion of nine segments (anterobasal, anterior, apical, inferior, in-
ferobasal, septal, septobasal, lateral and laterobasal) was catego-
rized as normal, hypokinesis, akinesis, or dyskinesis [29]. As seg-
ments with-mismatched perfusion and fatty acid metabolism are
known to show abnormal wall motion [11], receiver operating
characteristic (ROC) curve analysis [30] was performed to evalu-
ate the extent to which abnormal wall motion could be predicted
by mismatched fatty acid metabolism. Mismatched fatty acid me-
tabolism was evaluated by the Mismatch Index. Sensitivity was
defined as: (number of segments with mismatched fatty acid me-
tabolism)/(number of segments with abnormal wall motion).
Specificity was defined as: (number of segments without mis-
matched fatty acid metabolism)/(number of segments with normal
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wall motion). Sensitivity and specificity were calculated using du-
al TEW(+) and dual TEW(-) data, at threshold settings of the
Mismatch Index of 20%, 25%, 210%, >215% and >20%.

Statistical analysis. The chi-square test or Fisher’s exact test was
used for comparison of discrete variables, the paired ¢ test for
comparison between TEW(~) and TEW(+) in single- or dual-iso-
tope images, and analysis of variance (ANOVA) for comparison
among single TEW(+), dual TEW(+) and dual TEW(-). Signifi-
cance was defined as P<0.05.

Results
Qualitative analysis

The segmental agreement of dual 201TI TEW(-) with
single 201T1 TEW(+) was 55% (271/492), while that of
dual 201T] TEW(+) with single 201TI TEW(+) was 69%
(337/492), showing significant improvement by TEW
correction (chi-square test, P<0.01, Fig. 5). The segmen-
tal agreement of dual 1231 TEW(-) and dual 23] TEW(+)
with single 1231 TEW(+) was 63% (226/360) and 75%
(271/360) respectively, again with significant improve-
ment by TEW correction (chi-square test, P<0.01,
Fig. 6). Of the 21 segments with absence of uptake
(score 4) on single 201'T1 TEW(+), 18 (86%) showed ab-
sence of uptake on dual 201TI TEW(+); this represents
significantly better concordance than was achieved with
dual 20'T] TEW(-), which showed absence of uptake in
only 12 of the 21 segments (57%; Fisher’ s exact test,
P<0.05). Of the 20 segments with absence of uptake on
single 1231 TEW(+), 19 (95%) showed absence of uptake
on dual 23] TEW(+), again, the concordance was signif-
icantly higher than with dual 1231 TEW(-), which
showed absence of uptake in 9 of the 20 segments (45%;
Fisher’ s exact test, P<0.01).

Quantitative analysis
Background activity. Compared with single TEW(-) im-

ages,%LV count and %defect count were significantly
lower for both 201T1 and 123I-BMIPP on single TEW(+)

dual 2°'TI TEW(—) dual 20'TH TEW(+)

4 3 2 1 0 4 3 2 10
4121 6| 1|2 41181 2
3 6 19| 5 3|1 15111 3
single
2017 3179|59|16 2 5 | 56 30| 6
TEW(+)
1 15| 75| 64 1 2 20| 97| 35
0 2 291159 o 1 3 135151
dual = single 55% (271/492) 69% (337/492) p<0.01

Fig. 5. Segmental score agreement between single 201'TI TEW(+)
and dual 20'T1 images without [TEW(-)] and with [TEW(+)]
TEW correction

dual '23 TEW(—) dual '23} TEW(+)

4 3 2 1 0 4 3 21 0
4| 9|11 4|19 1
3 1|4 |19]s 3(1 | 13| 14) 1
single
w2 4 | 25|28 3| 2 8 |40 111
TEW(+)
1 7186/34| 1 117 (95|24
0 22 \102| O 20 |104
dual = single 63% (226/360) 75% (271/360) p<0.01

Fig. 6. Segmental score agreement between single 23[-BMIPP
TEW(+) and dual 123]-BMIPP images without [TEW(-)] and with
[TEW(+)] TEW correction

images (paired ¢ test, P<0.01; Table 3, Fig. 7). The %LV
count and %defect count were also significantly lower
on dual TEW(+) images compared with dual TEW(-)
images (paired ¢ test, P<0.01; Table 3). There was no
significant difference between single TEW(+) and dual
TEW(+) (ANOVA test; Fig. 8); hence better contrast be-
tween myocardium and LV cavity or myocardial defects
is achieved with single TEW(+) and dual TEW (+) than
with dual TEW (-) images.

Detection of mismatched fatty acid metabolism. The
Mismatch Index of dual TEW(+) showed a high correla-
tion with that of dual TEW(-) in both group 1 (y=

Table 3. Comparison of %LV count and
%defect count between (a) single TEW(-)
and single TEW(+) and (b) dual TEW(-)
and dual TEW(+)

201T] (n=41; meanx SD) 1231 (n=30; meanx SD)

TEW(-) TEW(+) TEW(-) TEW(+)
a) Single TEW(-) and single TEW(+)
%LV count 31.8+10.5 10.8+8.11%* 39.5+9.68 21.2+8.57*
%Defect count 58.3+14.2 49.0+15.2* 57.2%11.0 47.4+14.5*
b) Dual TEW(-) and dual TEW(+)
%LV count 44.2+10.1 14.5£9.5* 42.1+8.7 21.0+9.8*
%Defect count 65.9+10.9 53.4+13.7* 62.6x11.9 51.0+15.5*

* P<0.01 vs TEW(-)
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Fig. 8. Comparison of the %LV count and %defect count on sin-
gle TEW(+), dual TEW(+) and dual TEW(-). I, %LV count of
20ITI; 2, %LV count of 123; 3, %defect count of 201Tl; 4, %defect
count of 123]

-0.87+1.21 x; r = 0.86) and group 2 (y = —1.33+1.23 x;
r=0.84) (Fig. 9). The slope of the regression lines
showed that the absolute value of the Mismatch Index
with TEW is approximately 20% higher than that with-
out TEW.

The ROC curves showed that dual TEW(+) predicted
abnormal wall motion by mismatched fatty acid metabo-
lism better than did dual TEW(-) (Fig. 10). The results
using a Mismatch Index threshold absolute value of

1103

Fig. 7. Single-isotope SPET 201T]
images of a 44-year-old man with
old anteroseptal myocardial infarc-
tion. Coronary arteriogram re-
vealed total occlusion of LAD#6,
and 80% stenosis of RCA#4. Left
ventriculogram showed akinesis of
the anterior, apical and septal wall,
and hypokinesis of the inferior
wall. Note that images with TEW
had clear defects of the septal and
inferior wall. VLA, Vertical long-
axis; SA, short-axis; HLA, horizon-
tal long-axis

Table 4. Comparison of regional wall motion with Mismatch In-
dex of dual TEW(-) and dual TEW(+) in groups 1 and 2

Wall Dual TEW(-) Dual TEW(+)
motion

<-10% -10% 210% <-10% -10% =10%

~10% ~10%

In group 1
Normal 13 140 4 32 119 6
Abnormal 3 88 22 5 66 42
Total 16 228 26 37 185 48
In group 2
Normal 10 167 3 37 139 4
Abnormal 3 151 35 5 120 64
Total 13 318 38 42 259 68

210% are given in Table 4. TEW increased sensitivity
(abnormal wall motion with Mismatch Index >10%)
from 19% (22/113) to 37% (42/113) in group 1, and
from 18% (35/189) to 34% (64/189) in group 2, while
specificity (normal wall motion without Mismatch Index
>10%) was almost unchanged in both groups (in group

A 30 B 30
y= - 087+ 1.21x y= - 133+ 1.23x 0
—_~ o 9 f
X aof 086 5 g o T 20F r=084 0
z n=270 2 n = 369
= 5]
= L
- 10F 10
3 =
3 8
° S
«
S oF 3 0or
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£ =
To-f e (U
[ ,—: & 3 .
E < Fig. 9. Correlation between the Mis-
2 af g a0r match Index of dual TEW(+) and dual
= = TEW(-) in group 1 (A) and group 2
-30 . 230 L (B)
-30 -20 -10 0 10 20 30 =30 =20 <10 0 10 20 30

Missmatch-Index of dual TEW(-)

European Journal of Nuclear Medicine Vol. 24, No. 9, September 1997

Missmatch-Index of dual TEW(-)



1104

A o0 B s
06T 0 06
0%
=y z
2 =
Z o4t <« 5% = 04l
£ 2 €— 5%
& @
10% 10%
02} e 02kl
—_— 2 -
5% dual TEW(-) 5%
—*—  dual TEW(+) /
2 .
L 0.0 L

0%

Fig. 10. ROC curves obtained by means
of dual TEW(+) and dual TEW(-) in
group 1 (A) and group 2 (B). The five
data points represent varying thresholds
of the Mismatch Index: 20%, >5%,
210%, 215% and >20%
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1-Specificity

1: 97% before TEW, 96% afterwards; in group 2: 98%
before TEW, 98% afterwards). On the other hand, in
group 1 the percentage of segments with a Mismatch In-
dex of <-10% was increased from 5.9% (16/270) to 14%
(37/270) by TEW, and in group 2 it was increased from
3.5% (13/369) to 11% (42/369). Of these segments, 68%
(25/37) were located in the septum and inferior wall in
group 1, as compared with 76% (32/42) in group 2.
There was no difference in mismatch distribution be-
tween group 1 (BMIPP/rest T1) and group 2 (BMIPP/de-
layed TI).

Discussion

A potential problem with simultaneous dual-isotope
SPET is the cross-talk photon contribution from one ra-
dionuclide to a second radionuclide’ s photopeak energy
window. The cross-talk depends on many factors, in-
cluding radionuclide energies, object sizes, differences
in tracer distribution, and uptake by surrounding organs
such as liver and lung [31-33]. Hence, complicated
problems caused by Compton scattering and cross-talk
are anticipated in clinical studies. Most corrections ap-
plied in simultaneous dual-isotope imaging are based on
the simple cross-talk correction method used in dual-ra-
dionuclide in vitro counting [34, 35]; others are based on
offset photopeak image acquisition and ignore the cross-
talk between windows [36, 37]. However, the cross-talk
components are not eliminated by using asymmetric
windows [38], and the simple cross-talk correction
method does not account for the differences in spatial
distribution of the photons recorded in the cross-talk
window and the primary photopeak window [38—40]. A
study using dual-isotope 1231/201T1 to evaluate the influ-
ence of cross-talk in phantoms and patients demonstrat-
ed that the cross-talk of 23] and 20Tl to the other energy
window varied from case to case and that the fraction of
cross-talk differed with time after injection, suggesting
that the fraction of cross-talk obtained from phantoms by
simple cross-talk correction method is not directly appli-
cable in clinical settings [22]. Thus, cross-talk correction

0.2 0.3 0.4

1-Specificity

based on in vivo measurement is necessary for quantita-
tive and qualitative dual-isotope SPET imaging.

In this study, we used the scatter-corrected single-iso-
tope SPET images as a “gold standard” to investigate the
effect of cross-talk and scatter correction. This approach
is justifiable despite the lack of knowledge of true val-
ues, which is the limitation of a clinical study. In clinical
settings, the photons generated within the patient are
scattered, and their direction and energy affected. Hence
it is hard to measure the counts of the primary photons
accurately. In this study, TEW was applied to correct
both scatter and cross-talk. TEW has been validated as a
method to improve the quantification and contrast of sin-
gle-isotope SPET by elimination of the scatter compo-
nent [23-27]. Hence it is reasonable to use single-iso-
tope SPET with TEW correction as a reference to vali-
date the efficacy of TEW for the correction of both scat-
ter and cross-talk in dual-isotope SPET.

Dual TEW(-) tended to underestimate the decrease in
tracer uptake in approximately 50% of segments with
absence of uptake (score of 4) in both 123I-BMIPP and
201T] images (Figs 5, 6). As this implies that an area of
score 4 would be misinterpreted as having a score of 3, 2
or 1, the evaluation of fatty acid metabolism/flow mis-
match would be biased without cross-talk correction. In
contrast, a high agreement (approximately 90%) was ob-
tained in respect of such segments (score of 4) with dual
TEW(+). Thus dual TEW(+) accurately differentiated
between defects with absence of uptake (score of 4) and
defects with reduced uptake (score of 3, 2 or 1).

Despite TEW correction, there were still disparities
with regard to some segments in corresponding correct-
ed single-isotope and dual-isotope images. Such dispari-
ties may be caused by two factors: First, proper correc-
tion of lead X-rays produced in the collimator by the
high-energy photons from 123] may be difficult with the
TEW method. Second, 201T1 has an 11% probability of
emitting a 167-keV photon; hence, the imaging window
set for 123I-BMIPP (160 keV) will also partially record
the photopeak (167-keV) of 201T1. With the use of a dif-
ferent collimator, it may be possible to minimize the
contribution of lead X-rays in dual-isotope imaging [41,
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42]. It is noteworthy that although the TEW method
seems to give promising results for dual 1231/20IT] imag-
ing, other combinations of radioisotopes may be much
more difficult to deal with, e.g. 12T and 99mTc, because
of the proximity of the photopeak locations for the ra-
dioisotopes [26].These limitations of TEW correction
should be kept in mind when applying it in clinical set-
tings.

TEW reduced background activity, as shown by
quantitative analysis. This effect was more prominent in
the LV cavity than in the myocardial defect, underscor-
ing the characteristics of TEW. As a method of position-
dependent scatter compensation, TEW has an advantage
over conventional scatter and cross-talk correction, such
as simple low cutoff subtraction and the simple cross-
talk correction method. Furthermore, among several
methods which yield similarly good scatter correction,
TEW is the easiest method to implement on a routine ba-
sis [43, 44].

ROC analysis was performed in order to evaluate the
prediction of abnormal wall motion — confirmed by left
ventriculography and echocardiography — by mis-
matched fatty acid metabolism detected on dual-isotope
SPET. This approach is reasonable, as dysfunctional
myocardium such as hibernating and stunned myocardi-
um often shows mismatched fatty acid metabolism [11].
ROC curves showed that dual TEW(+) predicted abnor-
mal wall motion better than did dual TEW(~), mainly

due to the increased Mismatch Index values in dysfunc-

tional myocardium. . ,

The number of segments with higher 123I-BMIPP up-
take than 201T] uptake increased on dual TEW(+), proba-
bly due to the difference in attenuation between the ra-
dionuclides. As the photon energy of 1231 is higher than
that of 201T1, the attenuation of 123 is substantially lower
than that of 20ITI, particularly in septal and inferior re-
gions. As scatter correction was performed without at-
tenuation compensation in this study, the !23I-BMIPP
>20IT] type mismatch might have been enhanced in the
septum and the inferior wall on dual TEW(+). An appro-
priate attenuation correction may compensate for this
kind of artifact.
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