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DKEXIHE 3.0cm, NJE 1.8cm T, FoOLL

BEBBTE5LICA>TVE. BEARKSIC . %5 &
1T MIX-DP i [REE A LV T LML E Y 1) FEREE
BE 4cm, #& 3om OFFERICL, MBERT BERSE Ty — 4 v A W EER -0 4 7

A LT (Fig. 2). EA OB I, Fhikdsk
I WRIRIREE b oA &AL, 207
7 hak XBRCTWER 2 7140 vH CT-
9000) i TH L, %o CT xRk 5 L fitid
T —780, > - HERRERIE 45, BEE +1,400 TH

CT number

Heart Lung Vertebla

Clinical data ~ 29.8+57 —813+208 11651115

Phantom data 5 —1780 1400
a b
Fig. 1 Picture of the SPECT phantom. *Clinical data (n=10)

a: chest phantom consists of three parts; Fig. 3 A computed tomography (X-CT) of the chest

lung, vertebral bone and left ventricle. and myocardial phantom. The CT numbers of
b: myocardial phantom to be placed in the each part is compared with CT numbers ob-

part of left ventricle of chest phantom. tained from 10 patients.

: B
230mm

CHEST PHANTOM

MYOCARDIAL PHANTOM WITH DEFECT
Fig. 2 Schematic illustration of a transaxial section of the chest and myocardial phantoms.
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(a) (b)
Fig. 4 SPECT images of the myocardial phantom without defects placed in the air and
in the chest phantom.
Effect of gamma ray absorption by the organs surounding the myocardium is
shown by the difference of circumferential profile curves. The myocardial phantom
is filled with 201TICI (a) or 292TcO4~ (b).

2071 :DEFECT (A) 2017| :DEFECT (B) S9mC:DEFECT (A) 98nTCDEFECT (B)

IN AIR
Fig. 5 SPECT images of the myocardial phantom filled with 201TICI and **mTcO4~
taken in the air (IA). A focal defect in the anterior wall near the surface of the
thorax (defect A) and set in the posterior wall deep in the thorax (defect B) is
filled with 80, 60, 40, 20 and 0% in concentration of 201 TICI and #mTcO4" in the
rest of the phantom.

SURFACE OF THORAX (DEFECT : A) DEEP IN THORAX (DEFECT : B)

(%)] o= (%)] o—mm
E 304 @=-==9nTc § 801 @----snrc
2 5
é 601 § 60
= —_
= =
3 404 § 40-
X N
2 5
g 078 O y=069x+188 =099 = 201 O y=066x+208 r=099
3 " 2

o

@ y=072x+176 r=099

® y=079x+123 r=099

0 20 40 60 80 0 20 40 60 80 (%)
INPUT % RI CONCENTRATION INPUT % RI CONCENTRATION
(a) 1A (b)

Fig. 6 Count ratios of defect/normal myocardium measured on the SPECT images
(output 9 count) are corrected to the ratios of radioisotope concentration in
defect/normal myocardium (input % RI concentration).

Linear regression equations were analyzed for the evaluation of adequacy of
quantification.
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2077L:DEFECT (B)

IN CHEST PHANTOM
Fig. 7 SPECT images of the myocardial phantom set in the chest phantom (IP) with
a focal defect in the anterior wall (defect A) and posterior wall (defect B).
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SURFACE OF THORAX (DEFECT : A)

DEEP IN THORAX (DEFECT : B)
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(a) 1P
Linear regression equations obtained
phantom set in the chest phantom (IP).

Table 1 Slopes and Y-intercepts of linear regression
equations obtained in various combinations
of radionuclides, position of defects, phantom
positions and scatter subtraction are sum-

marized

Defect

1A method IP method with scattered

subtraction

Slope Y-intercept  Slope  Y-intercept  Slope  Y-intercept

— A 0.69 188 0.68 20.7 0.74 123
1

B 0.66 208 044 48.0 045 45.0

A 0.79 123 0.81 16.1 0.86 59
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by SPECT taken with the myocardial

7TF54F—10126~154keV) T7 + b —J[H
%, 7F54¥F—207~119keV) Ta v 7k
CHELSREGR 2 FRIcw®E L, T1-201 0fFERF
i, 77549 —1(73~T7TkeV) T7x b E'—
JHEGRE, TF 54 F—2(51~61keV) Ta v 7k
VEELREREFRICRE L. 74 PE—JH
Brb a2y 7 b UoBELRER 12 ZBE LY
T va VEBREERL, BELRHERR
L. Bon FBROFMEXIV. 2) L Rk FHiE
TfFo7z. Tc-9m DPADFER % Fig. 9 ITRT.
BELRMELZ LaVWHEEIc~KREA, RXEB &
Iz = 12 0.81 7 5 0.86, 0.59 7> 5 0.67 ~, %

DEEP IN THORAX (DEFECT : B)-99mT¢

@=— N0 SCATTER  SUBTRACTION
O====SCATTER  SUBTRACTICN

© y=059x+36.9 r=099
O y=067x+240 r=099

0 20 40 60 80 (%)
INPUT % RI CONCENTRATION

0 20 40 60 80 (%)
INPUT % RI CONCENTRATION

Fig. 9 Effect of scatter subtraction on the quantification of defects filled with 9°mTcO4"~.
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Fig. 10 Effect of scatter subtraction on the quantification of defects filled with 201TICI.
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