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Fig. 1 An example of !2[-IMP SPECT and XCT
images with left cerebral infarction used in the
image reading experiments which 14 physicians
participated.

(a): 123]-IMP SPECT early scan.

(b): 123[-IMP SPECT delayed scan.

Upper images are printed in rainbow color and
lower in iron color. Early scan shows perfusion
defect in left hemisphere and delayed scan
shows redistribution of 123]-IMP.

(c): XCT reveals a relatively smaller low density
area in left hemisphere.

Results of the 123I-IMP SPECT image reading
without and with reference to XCT images, all
observers assigned a rating score 5 (definitely
present) for the existance of perfusion defect.
Thirteen observers assigned a score 5 and only
one a score 4 (probably present) for the redis-
tribution of 123I-IMP,
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Fig. 3 A: Pooled ROC curves of 14 physicians in
detecting perfusion defects. A solid line is the
case of SPECT image reading without XCT
images and a dotted line is that with reference
to XCT images. No statistically significant
difference was observed between two lines.

B: Pooled ROC curves in detecting redistri-
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Zh kb, SPECT BjlRF %7213 XCT f#iHhs,
RIBEZESMH L TES 7= pooled ROC
Hi#RSMEAZ & o ROC iz ME IC s L7-.
ROC i #R [ o & B (p<0.05) o WEL, mEHE
iz Hanley, MacNeil ® 59 2 @B L T{T-7=.
%7-, SPECT Bijipg, XCT HHBRC 31T 5 EH
DEBEDOEEHIED S 5 t RET, SHEnEE
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Figure 3 i= SPECT {4 B fii g, XCT Bt F B 12
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pooled ROC Hiff T/R3. KR xt+ 5 ROC g
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0 FP 10 0 FP 1.0
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Fig. 4 (a): ROC curves of each physician in detecting perfusion defects without XCT
images. Except the lowest one, the variation among ROC curve is relatively small.
(b): ROC curves in detecting defects with reference to XCT images. The variation

revealed a slight increase.
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NG 2HOEEOEHENEIFEZ TR -
7z. ROC B S B 2 & v 1 A 2 8¢ & Fig.
4(a) o EMHEESh T Fig. 4b) oz h X v L0 7%
WESIRRZ23%, 2RO EHONKICER
DEFR N oI,

Table 1(a) SPECT {8 5B I 35 1 3 KB H
BED EMELENT B K 0.967 (No. 7)~ &/ 0.791
(No. 10) ofEFicd» v, HKME No. 7) izfL T
No.10 & No. 14 D 2 AREHICHAZEZR LU 7=,

Table 1(b) XCT BHREEECE VT IT, HHEITE
X 0.988 (No. 7)~#/Is 0.833 (No. 10) D #iF & 7z
D, BKRMENo. 7zt L THECEAZRAEL
7~ EMiiX No.3,5,9,10 D4 A &7 -7z,

Figure SIZERI Z t o ESFitkhHiEZ & T

28 3% 11 & (1991)

Table 1 Area under the ROC curve of each physician
in detecting perfusion defect without and
with reference to XCT images. Nonpaired
t test for the two conditions showed that
the difference was not significant. But the
difference between the maximum area for No.
7 and the area for No. 10 or No. 14 physician
was significant when SPECT images were
read without XCT images. Also, the dif-
ference between the maximum area for No. 7
and the area for 4 physicians (No. 3, 5, 9, 10)
was significant when SPECT images were
read with XCT images

Doctor spsc(:;r) only SPEC'(rb —)i-XCT
No.  Areat(STD) Area+(STD)
1 0952 (0.025) < 0965 (0.021)
2 0918 (0.049) = 0909 (0.045)
3 0910 (0.041) >  0.896 (0.044)*
4 0935 (0.034) = 0926 (0.036)
5 0894 (0.044) = 0.897 (0.043)*
6 0904 (0.042) < 0930 (0.036)
7 0967 (0.0200 < 0988 (0.010)
8 0913 (0.041) < 0963 (0.023)
9 0943 (0.029) > 0.875 (0.052)*
10 *0.791 (0.060) <  0.833 (0.055)*
11 0939 (0.030) < 0972 (0.021)
12 0904 (0.044) < 0930 (0.037)
13 0942 (0.031) < 0956 (0.027)
14 *0.863 (0.053) < 0935 (0.033)
0913 (0.044) 0927 (0.042)

*p<0.05: The significant difference from No. 7

1.0 1_0/
(o
=
L | i . i
0 FP 10 0 FP 1.0
® ®)

Fig. 5 (a): ROC curves of 14 physicians in detecting redistributions of 123I-IMP without

XCT images.

(b): ROC curves in detecting redistribution with reference to XCT images.
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Table 2 Area under the ROC curve of each physician
in detecting the redistribution of 123[-IMP
without and with reference to XCT images.
According to t test, difference between condi-
tions had no significance. But the number of
the case which showed significant difference
between the maximum area for No. 7 and the
area for other physician increased in com-
parison with Table 1

SPECT only

a
Area+)STD)

1 0.914 (0.043)
2 0.913 (0.040)
3 *0.794 (0.065)
4  *0.862 (0.049)
5
6
7
8

SPEC"(I;,—)}- XCT
Area+(STD)

0.929 (0.037)
0.876 (0.048)*
0.759  (0.070)*
0.862 (0.049)*
0.851 (0.052)*
0.791 (0.061)*
0.992  (0.007)
0.884 (0.048)*
0.828 (0.056)*
0.708 (0.072)*
0.931 (0.038)
0.798 (0.060)*

*0.850 (0.052)
*0.790 (0.062)
0.942 (0.033)
*0.862 (0.051)
9 0885 (0.044)
10 *0.677 (0.074)
11 0914 (0.040)
12 *0.795 (0.060)
13 *0.858 (0.052) 0.880 (0.050)*
14 *0.777 (0.063) 0.778 (0.062)*

0.845 (0.072) 0.848 (0.076)
*p<0.05: The significant difference from No. 7
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scan FCRIBPOFEVPEZ - BHESHLZD
<, XCT &6t » B8 HEmtiLIz v
LLYERALEEBDbh S,

Figure 4(a) © SPECT B o frHEE 23 R I2 K
v 14Rn ROC fifgz < &, XCT Ak (Fig.
4b) DEMMEB IR KREL Lo AIRERE
5. Zhiz, XCTHE2HA L & TROC
AR ALART L v Ak L2 ERf & 1k L B2 H
el ThHB. BamOREEA (Fig. 5)icix, &
b L EMEESGEEICREh o, O
I BB BETE o7

123[.IMP SPECT o EEFREVERIE 2 ¥+ % B

10 1 0 _ =
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/I
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A o
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@ ®) ©

Fig. 6 ROC curves of three physicians presented typical responce in detecting perfusion
defect. (a): XCT image reading had no effect on the diagnosis of SPECT. (b):
XCT image reading improved the ROC curve. (c): XCT image reading worsened

the ROC curve.

1.0 1.0
7
<9 j
=
— "L.IMP
x--=+ BPLIMP + XCT
0 FP 1.0 0 FP 10 0 FP 1.0
€)) () ©

Fig. 7 ROC curves for three physicians presented typical responce in detecting the
redistribution of 123[-IMP SPECT. (a): XCT image reading had no effect on
the diagnosis of SPECT. (b): XCT image reading improved the ROC curve.
(c): XCT image reading worsened the ROC curve.
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Summary

The Group Study of Diagnostic Efficacy of Cerebro-Vascular Disease by I-123
IMP SPECT Images Obtained with Ring Type SPECT Scanner
—The ROC Analysis on the Diagnosis of Perfusion
Defect and Redistribution—

Kikuo MACHIDA*!, Toru MATSUMOTO*2, Norinari HONDA*1, Toshio MAMIYA*1,
Taku TAKAHASHI*!, Teruo TAKISHIMA*!, Tsuyoshi KAMANO*1, Satoshi TAMAKI*],
Takeshi A IINUMA*2, Yukio TATENO*2, Kenjiro FUKUHISA*3, Hajime MURATA*4,
Keiichi CHo*4, Kimiichi UN0*?, Satoshi MINOSHIMA*?, Junichi OKADA*5,
Atsushi KuBo*$, Yasushi TSUKATANI*, Katsumi IsH1*?, Nobuharu Yur*s,
Makiko IsHIHARA*8, Kenji KAwAkAMI*?, Hiyoshimaru OYAMADA*10
and Tetsuo NAKAJIMA*11

*1Department of Radiology Saitama Medical Center, Saitama Medical School
*2Division of Clinical Research, National Institute of Radiological Sciences
*3 Division of Technical Services, National Institute of Radiological Sciences

*4Department of Nuclear Medicine, Toranomon Hospital
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*8 Department of Radiology, Keio University
*? Department of Radiology, Kitasato University
*8 Department of Nuclear Medicine, Chiba Cancer Center
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*11 Department of Radiology, Saitama Cancer Center

We performed two image reading expzsriments
in order to investigate the diagnostic capability of
I-123 IMP SPECT obtained by the ring type
SPECT scanner in cerebro-vascular disease. Four-
teen physicians diagnosed SPECT images of 55
cases with reference to clinical neurological infor-
mations, first without brain XCT images and
second with XCT images. Each physician detected
perfusion defects and redistributions of I-123 IMP
and assigned a confidence level of abnormality for
these SPECT findings by means of five rating
method. From results obtained by ROC analysis,
we concluded as follows: (1) Generally, I-123 IMP
SPECT is a stable diagnostic modality in the
diagnosis of cerebro-vascular disease and the image

reading of XCT had no effects on the diagnosis of
SPECT on the whole of physician, (2) However,
there were unnegligible differences among indi-
viduals in the detectability of findings and the
effect of XCT image reading, (3) Detectability of
redistribution of I-123 IMP was lower than that of
perfusion defect and inter-observer variationin the
diagnostic performance for redistribution was
larger than that of perfusion defect. The results
suggest that it is necessary to standardize diagnostic
criteria among physicians for redistribution of I-
123 IMP.

Key words: Brain SPECT, Efficacy study,
Reading experiment.
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