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OFPTEW method Conventional TEW method
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Fig. 1 Off-peak TEW method and conventional TEW method. Wme: main energy window
(width: wm), WIs: lower sub-energy window (width: wl), Wus: upper sub-energy
window (width: wu), Cs: total scatter counts within Wme, Cl: total counts within W1s,

Cu: total counts within Wus
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L. 77> MLEER

1. EHEE
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3. Triple energy window (C& 2 75+ —1
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B S 90, 127V H A4 X246 mm THh o 72,
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Table 1 The k-values for off-peak TEW method

Forward scatter

thickness (cm) k-value

0 0284

2 0.490

g 0533

6 0.565

8 0.576

i 0.586
mean 0.550*

Backward scatter thickness: 10 cm
*The mean value for the forward scatter thickness
from 2 to 10 cm
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TEW & OFPTEW T7 — # UL L 7-.

5. 4 *—T438
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(—0.187d) Z 0 72 b D L EFK L 72450, HARED
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I & RIAPIER L2 f%SE L 72 BE-L I ROI (5 XS
Y27y HND 1 E7 VY720 DFHH Y b
TR,

M7 7~ b 4 SPECT D7 — ¥ % Butter-
worth 7 4 )\ % — (order 8, cutoff & £ 0.24 cycle/
pixel) THILH L, ramp 74 V¥ —I2L B 71V
y — WP &0 AR TS 2 R L, T
[@1% A 1572, WIS T b e o 72, U Ah LR
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—— FWHM
- FWTM

o OFPTEW method

o Main window
in OFPTEW

A TEW method

x  Main window
in TEW

FWHM, FWTM (mm)

—O— OFPTEW method

---@-- Main window
in OFPTEW

—4A— TEW method

True ratio

---A--- Main window
in TEW

Estimated counts / True counts

FS (cm)

Fig. 2 Comparison between the TEW method and the
OFPTEW method for estimation of FWHM and
FWTM (top), and primary counts (bottom) in 2'T1
line source images. Estimations from the main
windows in both methods are plotted together.
The term FS means the thickness of forward
scattering materials.

DFDOHY Y ERDTI:.
Iv. #% 4

1. Bk ORE

FARIED OFPTEW (2 X W IE X N3 DDA
A=Y FIZ, BEEOA A— T EduE LR
ROI (45X35¥ 7 t) Zi&E L, £hZhod ROI
Hy hNeERD, W TR AT b
5 REHCTEFSEIIHT S kixEH L
7. 22T, E& dem D FS 24T 5 EOREL
WA FCsi, A4 Y4V FYHOBAY
v b (EESHEE o BhTlE SR A
A—=T DAY MIIRIGTE exp (—0.187d) & U
2bDEFIEET LI LIZE D)KD& FES
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—O0O— OFPTEW method

---@-- Main window
in OFPTEW

—A— TEW method

Contrast value

---A--- Main window
in TEW

FS (cm)

Fig. 3 Comparison between the TEW method and the
OFPTEW method for estimation of contrast value
in 2'T1 plate source images. Estimations from the
main windows in both methods are plotted togeth-
er. The term FS means the thickness of forward
scattering materials.

JEIa L TR SN/ k filix Table 1 (2R T, i
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7e,
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Fig. 2 244205 D FWHM & FWTM 18 X O
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DIOWFEDAL 4 2 FIEBETF—5 D
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SEEKBEFHOHBENIT Y P T A MIXT S
TEW 1 & k=0.55 # H\v> 72 OFPTEW D Lk %
Fig. 317" ¢. FSA2em AT TI&, WAL b
RS RRED B 22 Tchay b T A b
EXNDLRERB>TWAD, FSED 4cm UL E
TlX, OFPTEW EDO B A ZEHTHOI Y M T A
MEWZEA -7, FS=4cm D& & TEW L
OFPTEW {12 X 2 HELMFEDLSH B L E L W
EEDA A=V EEBTDA A=V DILE* Fig.
4 \Z7RY. TEW i & OFPTEW {2 & % BaLAR
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Fig. 4 Planar images of the plate phantom with forward scattering thickness of 4 cm and
backward scattering thickness of 10 cm. Left top: main-energy window image in the
TEW method, middle top: main-energy window image in the OFPTEW method, left
bottom: scatter correction image obtained with the TEW method, middle bottom:
scatter correction image obtained with the OFPTEW method. The right bottom shows
a main-energy window image in the OFPTEW method in air.

EA A=V, HEMICE BTV, £ A=
Th v ME, OFPTEW HEDHHH) 1.8 5% 00 -
padl

3. UEp7 7> ML SPECT 1 * — D
TEW {#: £ OFPTEW {£I2 X 5.0 7 7~ b 44
BHIWTRE 4 A — O Fig. S IIRT. & 512,
WHED, AL 294 FIIlEb4A-T bl
DR L TWwA., OFPTEW D X { »
74K RXA=TIE, TEWED AL V7 4 >~
KA A= XD HEHRE S CHEATVWDLDOTK
B HETH I Y M T A MHE N, TEW k&
OFPTEW {2 & A2 B ELFHIEHZ DA A — 2121
RWEMIZEEI o7, LHL, OFPTEW il
XBHy v ML, TEW EDOA T Y VDK
146 f5TdH - 7-.

V. # =

HIE, TEW #id “Tc, “Ga, 21, 0'T1 2 &
2 & BHEFBRA A — T ¥ THRAETORELRAE
EZEDO—2E LTHWLRTWAS 0, ZOR,
HBEE—7IIAL T4 FyOhL 2 EE, £
OWENIIEDOE N2 DD T 1~ K 23kl T,

Fig. 5 Short-axis images of the Tl myocardial
phantom with a defect at lateral position. Left
top: main energy window in the TEW method,
right top: main energy window in the OFPTEW
method, left bottom: scatter correction image
obtained with the TEW method, right bottom:
scatter correction image obtained with the
OFPTEW method.
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Summary

Scatter Correction with an Off-Peak Triple Energy Window Method
in Thallium-201 Imaging

Akihiro Konma*, Masanori Matsumoto**, Yoichi OnyamMa***_ Seiji ToMiGUCHI***,
Mitsuko Kira*** and Mutsumasa TAKAHASHI***

*Radioisotope Research Center, Kumamoto University

**Department of Radiological Technology, Kumamoto University College of Medical Science

***Department of Radiology, Kumamoto University School of Medicine

For scatter correction using the triple energy win-
dow (TEW) acquisition in *'Tl imaging, we propose
an off-peak TEW (OFPTEW) method. This OFPTEW
method employs a wide main energy window of 34
keV centered at 73 keV and two 5.1 keV sub-energy
windows and uses the scatter correction factor of 0.55.
To assess scatter correction using the OFPTEW
method in *'T] imaging, phantom studies for planar
and SPECT imaging were performed and the data with
the OFPTEW method were compared with those by
the conventional TEW method using the trapezoidal
formula with the 20% main energy window centered
at 70 keV and two 4.9 keV sub-energy windows. The
planar images corrected by both methods were visu-
ally similar. The OFPTEW method, however, esti-

mated the true primary counts and the contrast value in
the cold lesion accurately, while the conventional
TEW method underestimated the primary counts by
30% and gave wrong contrast values. For the myocar-
dial SPECT imaging, the short-axis images by both
methods were very similar, but the images by the
OFPTEW method had 1.46 times more counts than
those corrected by the conventional TEW method. In
conclusion, the OFPTEW method can correct scatter
in °'TI imaging accurately and increase the primary
counts effectively compared with the conventional
TEW method.

Key words: ?°'TI imaging, Scatter correction,
Triple energy window method, Off-peak energy win-
dow, Scatter correction factor.
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