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Fig. 1 Pulse height spectra of **mT¢ (0O), 2°1T] (@) and their mixed source (A) of 2 cm
thick in each cuboid phantom. Used collimators were for low energy high reso-
lution (a), low energy all purpose (b) and medium energy (c).
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Table 1 Percent of crosstalk fractions onto ##mTc- and 201 Tl-photopeak windows with three types
of collimators, four kinds of window widths and of source thickness

99mTc/70 keV window 201T1/140 keV window
Collimator W?g/d)ow Source thickness Source thickness
0.
lcm 2cm Scm 7 cm l1cm 2cm Scm 7 cm
% %

10 10.8 11.3 12.2 10.0 13.8 14.9 16.9 19.9

HR 15 10.9 11.6 12.6 10.3 14.9 16.0 18.3 20.9
(low e.) 20 11.4 11.7 13.0 10.8 17.4 18.5 21.2 23.9
30 12.1 12.6 13.9 11.8 21.8 23.3 26.0 28.7

10 9.7 9.8 12.5 9.7 10.1 11.9 12.6 16.2

AP 15 10.1 10.1 12.7 10.2 10.9 12.6 13.4 17.1
(low e.) 20 10.5 10.5 13.1 10.7 12.7 14.7 15.5 18.9
30 11.4 11.4 13.9 11.4 16.0 18.6 19.4 22.7

10 6.4 7.8 9.0 10.0 4.8 5.7 6.7 7.4

ME 15 6.8 8.0 9.4 10.1 5.2 6.0 7.3 7.9
(med. e.) 20 7.2 8.3 9.9 10.5 6.0 6.7 8.6 9.1
30 8.0 9.1 11.0 11.5 7.9 8.3 10.9 11.6

DIETOESIE, YRDOZLEAXRLEZRILF—
COTIREBEE—2) flckEv. BREEAEOEN

2k 3 CROEEE, THhIEERES TR o7e.

3) YAVEVIBICEAZHE  £&Hfob LT
FELZT7BARZ bbb, EREC—IICR
ELiyA v Fvigg 10%, 15%, 20%, 309 &
Tl & EHEa0 CR OFEBERD .

74y Fuig 10~20% Tix CR o8,z h
IEEERTDE o728, 30% i E T8 a4
RRRKEVWHERETH - 1.

PlE, 2y 2—%, RREHE, U4 FUiE,
DCROFEBE Lz, Tablel Dk Sick
5. HEREC—2s 94 Fu~n CROE A
HR, AP, ME 0 &2 ) 2 — ¥ DJEIZ/IE W, %
72, MEZ Y2 — # TR OTIRBEEL—27~D
9nTc iz k5 CR 0EIAA, HR, APfHa Yy 2 —
FERAOBALERLY, L T¥0Tc E L —
7~ 0Tz 5 CR DEEX b b bENICHE
{IEoTWn3.,

2. %nTc & 123] DIES

) a3y 2—2i2X3E8 1B [gxrx¥—
159 keV o F 7 i3 A, 183 keV 22 & 784 keV
bkes 10 ERoFrREHFELTVWB0T,

Bzx X —Ha) 22—k 4 2=V JIER
FTE50ORBEY TRV, —F, T K F ¥
—ARBELTVWE D, ZNEBETIE HR, AP,
MEp#&ay x—2&#fFER L. Fig2ixzzrv
PADOWESmIZBIF 33Dy 2 —x{F
HRD, KrR27 bAThs. K, OIS
99mTC, OE[]?)§ 1231, ’E‘ LTa EU 7)‘; 99mTC k 1231
BAEDESTHS. ME oy 2 —xickk, K=
ANVF—Hay A —FERAREO By fx =7 b
NTE, ZOREE—7BEHL, »2, TOREEF
WARPERLPICENTNS., Lad, HERL
RUBEPBEVBEVWZ LETHB. £z, 70~80 keV
fHEcHB AR — 2 2805, BIRELC— s~
? ¥mTc |2k 5 CR OB LAY /N S a3,
WnTe YE ' — 7~ 1231 2 X 3 51T, Ko
FAFXF—HayA—FTREN.

2) WFAHBICL 288 :12) TORRELER
BEPTWa 2, RESEMZL 5 CR 08I,
9mTe B — 7 2% L T AR Z R L3,
L BB — 7 TilRHKE, bTrEBPERER
Liz.

3) VAU FVIBick 5% 9¥nTc & 18]
BHr B2 A=), 94V FYigs

Presented by Medical*Online



212 BEE% 30%2%(1993)
ug’
x10® AP
T 15% Window T 5cm thick
HR
er 5cm thick 6f
xi0®
_— 5+ 5
£ E ME
24 E“' ar Scm thick |1
~ N
E3f E3

cpm/channel
n o

5 ) " o ) )
60 100 140 180 60 100 140 180 60 100 140 180
Energy (keV) Energy (keV) Energy (keV)
(a) ©
Fig. 2 Pulse height spectra of 2mTc (O), 123] (O) and their mixed source (A) of S cm
thick in each cuboid phantom. Used collimators were for low energy high reso-
lution (a), low energy all purpose (b) and medium energy (c).
Table 2 Percent of crosstalk fractions onto 29mTc- and 123]-photopeak windows with three types
of collimators, four kinds of window widths and of source thickness
123]/140 keV window 99mT¢/159 keV window
Collimator W(i g/d)ow Source thickness Source thickness
0.
lcm 2cm 5cm 7 cm 1 cm 2 cm S cm 7 cm
% %
10 58.0 61.1 63.4 64.7 6.0 5.1 4.6 5.7
HR 15 61.1 64.1 65.9 66.6 9.2 7.9 6.9 8.3
(low e.) 20 67.0 68.9 70.7 71.4 13.1 11.5 10.0 11.2
30 73.4 74.8 76.6 77.0 18.2 16.7 14.9 14.8
10 47.9 51.6 55.0 55.5 8.2 6.7 6.4 7.2
AP 15 50.8 54.9 57.6 58.0 12.5 10.3 9.9 10.7
(low e.) 20 57.7 61.0 63.2 63.3 17.8 15.0 14.2 14.8
30 65.4 68.3 69.8 70.1 24.7 22.4 21.3 19.6
10 23.6 25.6 324 34.2 11.9 11.3 9.1 9.5
ME 15 27.2 29.3 36.1 37.8 19.0 18.0 14.8 14.9
(med. e.) 20 35.6 374 43.8 45.6 28.0 27.1 22.6 21.9
30 46.7 48.0 53.0 54.6 40.7 39.7 35.8 34.5
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Fig. 3 Pulse height spectra of 99mTc (0O), 111In (O) and their mixed source (A) of 7 cm
thick in each cuboid phantom. Used collimators were for medium energy (a) and
high energy (b).
Table 3 Percent of crosstalk fractions onto 9°mTc- and !11In-photopeak windows with
four types of collimators, four kinds of window widths and of source thickness
Crosstalk frac "ion (%)
Window Collimator: ME HE HR AP
0 Source thickness (cm)
1 2 5 7 Vial 7 Vial Vial Vial
% %
10 20.7 24.3 29.9 33.0 19.8 34.2 19.4 82.8 72.7
1111n/140 keV 15 23.1 27.2 32.6 35.8 22.4 36.7 21.7 83.2 73.5
window 20 26.8 31.3 36.8 40.4 26.3 41.0 25.7 85.6 76.2
30 36.0 40.5 45.7 49.2 34.6 50.1 36.7 88.7 814
10 5.9 5.4 5.0 4.8 4.2 4.1 4.1 1.5 2.2
99mTc/171 keV 15 7.2 6.6 6.1 5.8 5.5 5.2 5.3 1.7 2.5
window 20 10.0 8.9 8.3 7.4 7.5 6.8 7.4 2.1 3.1
30 22.8 20.9 18.5 16.0 18.0 15.7 18.1 4.4 6.7
10 0.3 0.3 0.6 0.4 0.2 1.0 0.2 — —
99mTc/245 keV 15 0.1 0.1 0.5 0.4 0.2 1.2 0.2 — —
window 20 0.4 0.2 0.5 0.4 0.3 1.1 0.1 — —
30 0.7 0.7 0.7 0.5 0.5 1.0 0.3 — —
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Summary

Crosstalks onto Photopeak Windows of **™Tc and Other Radionuclide
(*°'T1, '2° or ''!In) in Simultaneous Acquisitions Using a Scinticamera
—A Fundamental Study through Phantom Experiments—

Kenji SAEGUSA, Masahiro FukusHI, Hidetoshi SAITOH
and Toraji IRIFUNE

Division of Radiological Technology, Tokyo Metropolitan College of Allied Medical Sciences

In simultaneous acquisitions of both 99mT¢ and
other radionuclide, there are crosstalks onto those
photopeak windows. Therefore, to quantify the
organ uptake in scintigraphic imaging, it is impor-
tant to correct the crosstalk counts. The purpose
of this study is to estimate the crosstalk fractions
onto each photopeak window from other radio-
nuclide. Those crosstalk fractions were determined
from pulse height spectra, which were measured
by inputting signals from a scinticamera into a
multi-channel (2048 ch) pulse height analyzer.

Four types of collimators, which are HR (high
resolution), AP (all purpose) for low energy, ME
(medium energy) and HE (high energy), as well
as cuboid phantoms (10X 10X 10 cm3) were used
in this experiment. The crosstalk fractions have a

tendency to show small increases at the window
width of 10 to 20%,, excepting at 309, a small
change for the source thickness from 1 to 7 cm,
and the least with the ME-collimator.

The crosstalk fractions using the ME-collimator
were obtained as follows, when the source thick-
ness and the window width were 5 cm and 159,
respectively.

99mTc and 201T1: 9.4%, onto 201T] window and
7.3% onto 9mTc window, 9°mTc and 1231: 36.19%;
onto °mTc¢ window and 14.8 % onto 123 window,
99mTc and !!1n: 32.6% onto 9mTc window and
6.19; onto 111In window.
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