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Points of Evaluation

Basal ganglion & Basal ganglion &

Cortex Visual cortex  White matter thalamus separation  thalamus density
P
o
S .
&3 @ irregular [@ not separable [ not recognizable [0 not separable @ low
S
J
RN

2 regular 2 separable [2 recognizable [2 separable 2 equal or high
Fig. 1 Classification of image quality on I-123 IMP brain SPECT.

Case No. (1) ) ()] @
Fig. 2 Examples of evaluation of I-123 IMP SPECT image quality.
Each image was evaluated as follows:

Case No. 1) ?) A3) 4)
Cortex 2 2 1 1
Visual cortex 2 1 1 2
White matter 2 | 2 2
B.T. separation 2 | | 2
B.T. density 2 1 | 2

B.T.: basal ganglion and thalamus
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Lesion

cerebral cortex

cerebellum

white matter

basal ganglion &
thalamus

27 % 4 £ (1990)

Detection

0

72 . mean — . S.D.
Fig. 3 Sensitivity of lesion detection on I-123 IMP SPECT.

WEEDOLDOE M2: B 5 EHELE. d)E
ER - UROSBECBEL Tk, WER T —fF

EBoTWED 35 W —ERERE b 0 L,
F2: 438 I ShT W3 b o 2 B, () EE
B REROBEICE LTI, BET 3 EENEE
IZHEELT ML &Ry, BXUNURE M2 &L v
HEZVRRPBNO 2FICHE L. L BIFEE
HITREZ B 2 EF TR, @D 3 Vi
B TEHRE 2T o7z, TVWFhOEBIC
BNTH M2 LFEESNEERCBWTLVE
RAyBFThr LELDNE.

DEXDY, e LegRERMLNC, 5SHEE
2EIHBELEHRSFREREOBOBONIEA L
RERHBL L, BRIAVFERHIZEX 3%
BIZOWTHRE 21T - 7=,

V. # =28

1. IMEFAREREER

TAEEMZ, KIMEERE QL3 EIZK
BBIRE, 1 BFRORE, J - BRKNSIIRERE
WMORE), PHRE, KKAE:2ELT5RE,
HEZ - URREO 4 HLICHEL, BoBoD
REEALIC 31T %5 SPECT Hi&» TR ERHER
Rz (Fig. 3). ZofRE, KNMEERER 14
A 103 A2EHL, /N 9.00 A, AERE
X 3.58 A, EEH - RERFEX 3.22 ABERL
oo KEMEHE - /NRRE LT, AR - EE
- HERREIFE F REICTENHRERE t

BRE p<0.01) IR ERHEFEIE N = & 2 HHAL
i

TR RPMEBEREICOWT, 2B X0 3 EiCE
BHIRE, 1 BRNORE, * - BRMEIRERHE
BRE L W TEGRERHR L gL L 25,
14 N2 RBIV3ETEMRBHRE 12T A, H -
BRNEIRER IR 9.00 A, 1ERNDOFEE
833 NLIETHHMAmZRL, 2 BX U3 HEITEMNS
REICHL, 1 EPREB X UH - HARKENARSE
REBREOFRERHE T HFERIET (Wilcoxon
JERLFntRE p<0.01) Z RL 7.

2. EMIRRERHELEESE

WA CERSBEOFEE LRERHER
OBRE R 7= (Fig. 4).

1) EEZ - HEKRE

EEH - RERB I U0 BEOFEHHE TRV
Tk, KMEREM HERENEE BHBRE,
EER - RSB, EEK - RIKRBED STHES
DBOIBWT, EEME M, M2, oficHmE
BREROFELZERZEDIZ. FEBIZB W T
F2) HBEShER, bbb KMEHERD
B—Tbh, BERENEATHEEShTEY,
HREEZRD, EEEK - JERIPHEHEH S,
EEM - GREBE BENEE L TiEsL
WHDIBWT, BORBOEEMN M1, LEMmS
HrcE iz LTHE (Wilcoxon JERFIRE,
HEENBEEBRE p<0.05, RERENEED % p<
0.01) IR ERHE L F A - 7= (Fig. 4).
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Points of Evaluation

- Cortex Visual cortex White matter B.T. separation B.T. density
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9
° ] D f]
0 E 1_&] - 2 k] 1
oo o o @ o @ o @
Cortex Visual cortex White matter B.T. separation B.T. density

[ ]: mean [1], [@:category

Fig. 4 Relation between sensitivity of lesion detection and classification of image quality.

B.T.: basal ganglion and thalamus.
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Fly LS A EKICHE L TERECEHVWRER
HiZ2 (Wilcoxon JEAL FitkE p<0.05) % 38 7=
(Fig. 4).

3) KINEE 1 ZERORE
KRB 1 ERNIZHZ2RBIZB T, KN

2

BEERERA Y T2:8— L& hicEfkics
WTHE (Wilcoxon JEAIFIHRE p<0.05) I2y5F%
B2 E 5 - 72 (Fig. 4).

4) KIMEE2 BRI VIEICRENDHRE

mﬁﬁiDﬁET%migﬂﬁﬁa TEWTi,

EENEO Ty — T1, T2 o THERH
R 0H EZE (Wilcoxon JERIFIRE) 2BO L2 -
7= (Fig. 4).

5) e BRINBIRER %, /INREE
WREFELEEMHOEHBIZBWT, Wi
REBRHPBICHEZE (Wilcoxon JERLFIRE) %3
Dirhotz.
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Table 1 Summary of multiple regression analysis for basal ganglion and thalamus lesions

Points of evaluation Category Freq Cat. score Range Part. cor.

Cortex 1. irregular —0.358 1.611 0.451
2. regular 1.253

Visual cortex 1. not separable —1.167 2.333 0.591
2. separable 1.167

White matter 1. not recognizable —0.444 0.500 0.097
2. recognizable 0.056

B.T. separation 1. not separable —0.043 0.111 0.035
2. separable 0.068

B.T. density 1. lower —1.210 1.556 0.337
2. equal 0.346

Constant term 3.222, Multiple correlation coefficient R=0.8613
Freq: frequency, Cat. score: standardized category score, Part. cor.: partial correlation coefficient
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Summary

Evaluation of Image Quality and Lesion Detectability
on I-123 IMP Brain SPECT
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Influence of image quality on lesion detectability
in I-123 IMP brain SPECT was discussed in forty-
two cases with various cerebrovascular disorders.
Fifty nine lesions, which were considered to show
decreased uptake of I-123 IMP, were analyzed in
this study. In all cases, SPECT examinations were
started within 30 minutes after intravenous ad-
ministration of 3 mCi of I-123 IMP. To determine
the lesion detectability, fourteen radiologists from
nine hospitals were gathered and film reading was
carried out. To classify the image quality into
valuable or not, findings of five points on SPECT
image were visually evaluated; 1) uniformity of
cortex accumulation, 2) separation of bilateral
visual cortices, 3) density of white matter, 4)
separation between basal ganglion and thalamus,
5) density of basal ganglion and thalamus. Mean

lesion detections were 10.3/14 for the lesions of
cerebral cortex, 9 for cerebellum, 3.58 for white
matter and 3.22 for basal ganglion and thalamus,
respectively. The detectability was certainly in-
fluenced by the image quality in the lesion of basal
ganglion and thalamus, white matter and single
lobe of cerebral cortex. We concluded that detec-
tion of small lesions and deep lesions with 1-123
IMP SPECT was dependent on the image quality
and the proposed classification of I-123 IMP
SPECT image was useful for evaluating image
quality from the points of view of the lesion
detectability.

Key words: N-isopropyl-p-[!23I]iodoamphe-
tamine, SPECT, Lesion detection, Image quality,
Cerebrovascular disorder.
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