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Myocardial phantoms. A : The schema of myocardial phantom in a body structural

phantom. B: Five myocardial phantoms used in this study. The shaded areas of
phantom (1), (2) and (3) show the defect region. The shaded area of phantom (4)
shows the absent region of 23I, The shaded area of phantom (5) shows the absent

region of 201T],
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Fig. 2 Correction method of energy spectrum crosstalk. These graphs show the energy
spectrum and these axial images of each radionuclides using cardiac phantom
(Fig. 1B (1)-(3)). A: 201T] image obtained from a dual energy SPECT. B: 123]
image obtained from a dual energy SPECT. R1: the crosstalk from 201T] to
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123] window. R2: the crosstalk from 123 to 201T]1 window.

correctiond{(=) corrcction (+)

Cl cr
F um‘\ /',-.F-
c2 Yo
¥ G2
cl—Cc2 cl—c?'
contrast = Cl Illl cl'

Fig. 3 Calculation of contrast. These curves show
circumferential profile curves with and without
crosstalk correction. C1(Cl1’): mean count in
the normal region. C2(C2’): minimal count in
the defect region.
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1. Crosstalk

77 v b AER»SHR® 7 RI, R2fE% Table 1
IR L7z, 20T B 5 ic 81F % 201T1 7 5 1231
~® crosstalk (R1) % 14.1%, 18] BEE 5izk

Table 1 Crosstalk from the other radionuclide by the
phantom study

ROI R1 (%) R2 (%)
1 13.2 24.9
2 13.2 279
3 16.0 26.5
mean 14.1 26.3
Tleet I (defect T1

CO(+)

CONTRAST :COC=)
COC+) 1. 00

Inferior defect

co(-)

CO(+)

Fig. 4 123] images and this circumferential profile
curves in a phantom study (phantom type:
B(4)). Solid curve: without crosstalk correc-
tion. Dotted curve: with crosstalk correction.
Co(—): without crosstalk correction. Co(+):
with crosstalk correction.

28 % 10 5 (1991)

i+ 2 1231 a5 201T] ~ oD crosstalk (R2) 25 26.39;
T, ThZh ROl 0FFHE THEVERIADN
Lotz
2. 77> bALICEIT D crosstalk WHIERIED
T8
7 7 v b (4) (EFE 201T] L 1231, KRIFH
A5 201T]) THIBE X X TREIC KRR ERE L2 &
xp, 1281 v (v Ky olf@h s profile curve
7% L7c (Fig. 4). piEXBEOHE (M ER), #HE
BlcEEZREZ AR WD, IEIC X Y contrast
BReem L. £k, TEXETE, MECX
DRFEHAIC L RIES X W A BRICA Y, contrast b
Lz,
faa D77 v hAIZBIT S FHIERTE O contrast
ratio # Table 225k L7z, 77 v b () &7 7
v ko (2) OBA, HIEERIETIX 0TI 18] LY
|z contrast |¥ 0.99, 1.00 L HWETH o 7. TEE
RIETI1Z 048, 0.58 L L LITKETH o 723 *
ME—DEW B8] TRORE o, —F, 77V
k& (3) Tix 201T1 44, 1231 {4 & 4 I contrast |3,
WMEOMBTRERZIADAR 2. THIT
HLT77 v ba @), (5) TiE, Thth B4,
201T] f crosstalk OFHIEIC XV BiIBE, TEEKIE

Table 2 Contrast with and without crosstalk correc-
tion in the phantom studies

phantom image | defect | CO(—) CO(+)
water
Ant. . —
1) 2017 n 0.99
07y Inf. 0.48 -
water
Ant. 1.00 =
2 123|
¢ )@..x, Inf. 0.58 —
o Ant. 0.97 0.98
water Inf. 0.42 0.42
(3)
QL] P Ant. 0.99 0.99
Inf. 0.56 0.60
L
Ant. , .
@) 123 n 0.97 1.00
47 Inf. 0.43 0.53
]
Ant. § .
(5) 2017 n 0.91 0.98
S Inf. 0.41 0.49

Ant: anterior, Inf: inferior
The other abbreviations are shown in Fig. 4.
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123[-MIBG, 20'TICl .Loff SPECT ki) % 2 ZERFIE, BEGRIFREOBR
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CONTRAS]

Fig. 5 A representative display of the images and the profile curves with and without
crosstalk correction in a patient with anterior subendcardial infarction. In the
201TICI image without crosstalk correction, a false defect caused by crosstalk
from 123[-MIBG was observed at the anterior wall. Solid curve: without crosstalk
correction. Dotted curve: with crosstalk correction. The other abbreviations are
shown in Fig. 4.

e 1231 -MIBG 1831-M18C

co (=)

<o (+)

CONTRAST :CO(=)0. 953
CO(+>0. 91

Fig. 6 A case of myocardial ischemia at the inferior wall. In the 123I-MIBG image with
crosstalk correction decreased radioactivity was more clearly detected at the
inferior wall. The other abbreviations are shown in Fig. 4.
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Fig. 7 Two cases of anteroseptal MI (upper) and in-
ferior MI (lower). The value of contrast ratio
was shown under each image. The other ab-
breviations are shown in Fig. 4.
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AV R ~DREBOEAETHSD. WED LW
&, Tl 18I v 4 v FYRNICEEN 5 EE
DEEIE 12% TH D, BLITBW T 2Tl
AV EYRICEFHS. LarL, RIMESFET
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RBioTL 5. SED 77 v b AERT, 20Tl »
5 123 ~ > crosstalk (R1) 2.0 BEGEIRN T3
—EDETH o7 (Table 1). Zhix, D77 v
k2T 201T] Ha 35 123 ~ D crosstalk 23 19, Rijtd
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—¥ L.
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ENBECL VEE L. BIEOKERL £ TR,
201TICI o RIBFEK & V 12I-MIBG 0 KIBAAHE
BEThsZ LABRENATRY, BEREAIT—ED
crosstalk Z VW THIET 5z Lick v, 20TICI
NEHBZMEESEZZLATEHZLIFRALE
x%. i, WEREICR T BEA, DL X
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Summary

A Study on Crosstalk Correction in Dual Energy Acquisition
of 12[-MIBG and *'TICI in Myocardial SPECT

Masahisa ONoGuUcHI*, Keiko SaAToH*, Hajime MURATA*, Yuji TAKAO*,
Eiji OuTAKE*, Kenichi KaToH**, Kyoko SaiToH*, Hinako Toyama***
and Takashi UENO****

* Division of Nuclear Medicine, **Center for Cardiology, Toranomon Hospital
***xTokyo Metropolitan Institute of Gerontology
*¥***The Cardiovascular Institute

In the simultansous dual energy acquisition,
energy spactrums of two radionuclides crosstalk
each other and this phenomenon is a cause of the
poor quality of images. In order to obtain the
image of high quality in dual energy acquisition of
123[.MIBG and 20TICl, a crosstalk correction
mesthod was originated. The crosstalk from 201TI]
to 123] window (R1) and the crosstalk from 123] to
201T] window (R2) were determined by the cardiac
phantom studies. R1 and R2 showed almost con-
stant value throughout the myocardial wall. The
crosstalk correction was parformed using R1 and
R2.

After the crosstalk correction, the defect region

placed in the cardiac phantom was detected more
clearly both in visual interpretation and in quanti-
tative analysis.

The crosstalk correction method with R1 and
R2 was applied to some clinical cases.

By the crosstalk correction, the quality of image
was improved and a false defect caused by cross-
talk disappeared in a clinical case.

The crosstalk correction was considered to be
useful for improving the quality of image on dual
energy acquisition.

Key words: Dual energy acquisition, Crosstalk,
Myocardial SPECT image, 123I-MIBG, 201TICI.
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