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Fig. 1 TP (true positive rate) as a function of the ease of determining “SOL-
present” (A - G) estimated by 13 doctors in the case of the SOL-present

case.

It is confirmed that the almost case has a single or double SOL. The
ease of determining “SOL-present” is represented by the average of score
answered by 13 doctors with a planar scintigram (PS) for each case and

is classified to 7 groups by the grade of the average value.

The each

group of “A,B,C,D,E,F,G” consist of 23, 10, 10, 6, 7, 5, 14 cases, re-
spectively. The ease of determining “SOL-present” of “A” is larger than

that of “G”.
of case from score 5 to 1.

The TP-curve is constructed by accumulating the number
Score: 5 definitely present, 4: probably

present, 3: unsure, 2: probably absent, 1: definitely absent. (a) PS: in

the case of the diagnosis by using a planar scintigram only.

(b) PS+

SPECT: in the case of the diagnosis by using a planar scintigram and

a SPECT image.
SPECT.

(¢) Comparison of TP of PS only with TP of PS+
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Fig. 2 FP (false positive rate) as a function of the ease of determining “SOL-
absent” (a—-e) estimated by 13 doctors in the case of the SOL-absent

case.

The ease of determining “SOL-absent” is classified to 5 groups by the
grade of the average of score answered by 13 doctors with the PS only
for each case. The each group of “a,b,c,d,e” consist of 10, 12, 21, 9, 6

cases, respectively. The ease of determining “SOL-absent” of

“,_» .

a 1s

larger than that of “e” (Refer to Fig. 1) (a) PS, (b) PS+SPECT, (c)
Comparison of PS with PS+SPECT.
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Bph X DROC figgrih, %7, a¥lkixb&, C-
G DA A ¥ TIL PS B0 523 PS+SPECT & b
SOLBHEED X I BEHFEII R I N T W B,

3. £ %

3, KR TRBONRIIR > FHET — 2 °%
EGDEER T — 2 3 XX DO FERT OV TULE
B LicZ Ewlio T <o TOMMIIE 1 &Y TEN
LR TW5B, KIT SOL DFEZMIA LR TVWEWVS
ZEDERIOWTHR TR WY, Thbd, K
HTIX, FEAC L CIBADERII X b ¥E S 13
Ao A2 7 OFMEN, HEEDE TSOLY S % Flod
SREOHBETH B AT 51C, HELE TSOLA
BRWFIOBEIEOMBEA 27 1IRIEWIDIRE,
WO LT IOBRENBEWVWEEHRLT, ZDERR
TS DRI X D T IhIBMINIER S DI
CBW LT WEEGIE R ¥ h b, Fig 1 XU 2KC
FWCPSHEMOFHY TE L TP 5 LU FP DL
PEELZ OEBR T A — 2 HBHOLLT L
BETPARCH A EREBHLICIDEELDNS,
CHOLDOIER X VTP R BT 5 &\ 5 Ritin & SPECT
HHROFIFAOHFCBELTRD X 578 EH V2 %,

Fig. 1(e)cds\ T, PSEIMOFEY T SOL2VEEE(C,
D) rHEbhi-& ¥ TPid PS+SPECT ##¥ksD TP

(25)



490 RADIOISOTOPES

L DRI, ThE YEEEDEY-BIfFATIXTP
HRELIL>Tw% (TPHBAZRELTWA), Zh
{LSPECT TPS X b b\ FEEE(X=27 5) TSOL
DFENVFELIILZ DM #EEL, PS TSOL ©
HBEL A 27 3UTFTREBbhIDZDHBICHE > X
ETHHZEHRLTWS, Fi, TOREIL, PS Bigh
DFH T S LIEFERFE(B) TSOL DFEL bR
Tl &R, BD L VEVHEREE (E,F,G) T SOL
DEEI EEbh & 12 SPECT OEH* |EH LT
SOL 235 % LY+ _ETHBZ L HRBE LT 5,

RIZ, Fig 2(C)DFERI D, FPEE ST E W5 R
2B SPECT H#ROFIHOEHiconThiel b b
KDL DT LML B,

PS TSOL 4% B2 ItV h A FELe) & Bbhi &
Z A SPECT %8I LT, & EBibhizb SOLD
FHEXBETRETH D, E7,PS T SOL %57\
(©&Bbhizb SPECT EHIIEERLTH LA T
LA UTH D, PS Thig b\ ST SOL DL
PEEINIHE (a,b) 12 SPECT EHAEET 2 &
FP 22 2R H B DT, PSIC X % ¥ki% EHT
NETH D,

72 L, Fig 1% 7213 2 235 SPECT &80 Ff Bl
LTWZBZEIXTP 2 ERILFP DEBLH—FD
HZREH LB ATHHZ L EETAILEND B,
Fig. 1 »bHCHE Lo RCiEx Y, TP 3z %
2 FP $ 3%z, Fig 225037 LT FP i35
BD5H, TP bFW-TLE SIS Lhil, ZhEFED
DDA Fig. 3 THo. BHDOLRTINVWAH LB
HoBLFEMBRHLBAEL, R hbE2HB L
LERBOLND LTFHEIND ROC A PS & PS+
SPECT O¥ATHEIhT\W5, chickbk, PS
B TSOL 230 e DB HEEEE T, e & Bbh Bt
BiFfa-b & B-G 2lHAALRLIONFEE I I
%4, SPECT {E#ioEIC X b ROC #h#iL PS Bigh
DEEHEL V% > TEILAEAN DB, Zhita-b
i %5 FPOMMA B-G e k135 TP o84 LmE
olelchbELX bbb, ¥k PS TSOLDHFEINIL -
Ehkdbhi k& e & B-G XRS5
F¥ T PS+SPECT ® ROC Hiig2MH LI X < in o
TWwd, ZHIXFEELTe T FPABEZRHA Lz
HEBbhD, B, d & E-G 2EAEHER
wxt L Th PS+SPECT @ ROC g BH T\ 5,
ZHIXE-G ® TP 28 PS BB E X Y EHEIC X b
ollcdhbEz2bhb,

AR TIHEORN R/ 572 A-G 2HFEB IV a-e

Vol. 34, No. 9

EE0 2HHT HHEREE,I LB/ LIS ROC B
T, PS+SPECT & PS BMir THEOEY 4 Ul
Motte ThiE TPOEMCER LTV BE+FASOL
BHOBFEEDIT%H/TH Y, FP OFACERL T
%e’ SOL i LEDIONEEX LD LAY, £
DEREMFP #3554 (a+b: SOL 7z LEED40
%%85) DR LB INICIDTH D, FEHOELL
AR D B e (EROEARSA R & RE LicH
&) © ROC Hiif%Fig 1, 20F — 21 bLHEEL TH
5 LREVEEOREY @Y PS+SPECT © SOL
BRHBED PS BB E X D XD EAHRTE
%, ¥, LEOBHLLE I WIFHEORKERE
THH 1T 2, SPECT B#r RN CIEREhS
Zkikieh, b SOL #iHkED A LA i# T %
b, LhL, ThEHMRTHCREEDOTEERI N
ETHD,

P Esi~7- & 5 7 SPECT D #EIGIZBET % RARILAD
DFRILTHBRXBNR TS, F)I|D HIXPS TREH M
{BEbhich SPECT BAETH B LighL, —&°
¥ LV Bendel 5”1 PS D AR TIIHEDHBEN FEE L
WX THEIRK S & & DB B EFIICHK LTIk SPECT
DEBTH S EEH/LT VW5, 4E, bhbhiRL
T = 2D EHANCESH b0 EEL LR
%o A TILPS & PS+SPECT @ SOL ¥ HifE % ik
THDREL SIES, 2D LTI &5 TER<
FA=RBRACTEID, MMOFEELT, H45P
35 L U Strauss® D X 512 SOL Dk & X &5 SOL OfF
EXBEORBN 5 2 — 2 FHTHHELELD
ha,

SOLDK & XDEI% & LT PSE PS+SPECT D4
TOWTTP ZRD TR & & 5, Fig 1(a), (b) & FiEC
ELHLDHED SOL DK E X & & HIZ ROC A &
7 BEAMAEShT, LiL, PS & PS+SPECT®D
BRHEEDZEBIL THC) TR LIz X 5 e TR\ HA
BBETE e o, ZHITHNC R~ X 5 12SOL
DREITLTLY SOL DEEZHO LTI L1
IR T2 S OTHhWEWSERICY T, &
R, WHALWHLMERTIBAL, PS B PS+
SPECT Fti/R DB B L b2 bhihoted
THhH5EELD, L, ZZTHENE -
72SOLD b DIEFNLEE 1 IR THRNT 223, HEES
BT SOL 231 D HRDFEFH K TH - #DTSOL
DRI BHRIDEVLVIDLEEL BN S,

%72, SOL DFFERIEA TP & £ X 5 BB H
DR LR %Fig 4 R d, FEEZNK TSOLA

26 )



Sep. 1985
o For i For
(%) SOL in left lobe (%) SOL in other area
100 100
PS ,/'
=4
& s0# 1 sof 1&
PS+SPECT
0 1 1 '} (J 1 1 1

5 4 3 2 1 5 4 3 2 1

Operating point Operating point

Fig. 4 Comparison (a): TP in the 25 cases con-
taining a SOL in the left lobe of liver
with (b): TP in the 51 cases containing
a SOL in the area except the left lobe.

BBBEY, SOLBEECOARDHEEF D Th\WED
2DORKHL, FhFRIZOWT TPERRDICE T A,
SOL H\EZE B HEETiX SPECT %@int 5% & PS ¥
I D22 o T TP AL BEMTH B0%, EELSNT
SOL 2B BB L TRBHLNC TP DA E W &M
RENTWD, ThX bSPECT (XD SOL D#H
e tciowy, Zhllsto SOL oRHIcIiiE
BLTWBE Wz b, ZhEFEEDRFBTETHY,
B0 StraussH® bIRMHLT523, Fig 4132 hb
EHEFTCEST b0 EEL bR D, ¥ EDC
& X b SOL Z2¥C3s\ T PS TR SOL 2355 &
Eih, SPECT TIX SOL 2% 5% & Bxic\ X 5 e
B PS DIEHRAER LT SOL DFEREE » 1At
IwnEnz B,

SOL DK & IXLFERIKDOMICS TP X EATHE
Bl 7 2 —-23bd L Bbh30ABETRIENSh
TWis\, ¥ 72 FP D & BARD b B BRIy, Bifliiy
TR T A= ZEDVTIRE > LSREF IR TV,
ZHhBIRDOWTIRREILIE THRE L& 2 B,

4. & b Y (S

HLDEMOEFRIC L WIREI NI T 2 — 2%
LEFHABREEYLHO LT INRL D WL OhD
BT, £B T L TP & FP 4% PS ¥l & PS+
SPECT TED L5 BT 2 0E M LI, F72,2
WD LT 03B b 5B S B RN o iEBIRE %
M E LT PS Biflie PS+SPECT THE LICHAK
BHNHROCHBMEHE L, SPECT ® SOL #HAE%
PS D& LB Lic, = DOR5E SPECT 3 PS Bl T
SOL 238 B2 I\ ¥l s o & s b & X1 FP % F
W, TP %A EXRBPRENAEDOT, Z0Ld5k

A, fth: BF SPECT 4 # — < ® SOL #Hite 491

& FWIL SPECT R X 2 BRI NE TH 545,
PS T SOL e\ Z &2 D S S hic & &1
SPECT E#i# &M T % & TP X b L FP 0 L[E
BlcdI DX 5k it SPECT FHRizBHE TN
ETIWE EARB I hic, %/, PS TAEZEK SOL
2B EBbR, SPECT THEDHMACEbhE
BILPS T X 2¥Mi 2 ER L CSOL DFEXEE -2
FRENT EATRE IR,

ARTHELNI D DMK - THRELT
5 7 b SPECT 1H#234 & h X bIRARANCFIA X
h, SOL ofEHifEiimET 240 L Bbhsb, L
L, SbR—BHEDH 5 SPECT Dkl w T+
BT, ARTHHHEE Shicd -7 FP ® FN
(false negative) DEEIKAY, EMIRERCOWT, i
TP ® TN (true negative) DFRRZFICOWT HHEF
CWFHMBEBE ML D LERDB EEXL S,

B
ARFEBAERT 1Y b~ 7 HEESR - E¥fa=7
+ 7y -HMERAE (RAR: SREZE, BIEAE:
ETHEARE) X hiThbhikdoTh b, FEAXIRE
LTl 9 iR L OHPERD IV ic ks
WIIEW TR KBS REI O 7 2 W& %, FheT7 —
ZMFC I U TN/ S BB % 5 - M E T EE
BREROBAMINE S LOEAMELERT 51047
DEBRYEY LTV HH, B, M (7
4V b =T HEEMEER) OBRCEBHT 5, ik
AP FRITEEBV AR S, HFHP5E8-42, &

USEEFII59 - 14D BB & i,

x &

D WA f#, fin: HE2E, 19, 51-65 (1982)

2) WA, i Radioisotopes, 34, 414-420(1985)

3) Begg, C.B. et al.: Biometrica, 39, 207-215
(1983)

4 WA f#, fl: HEZ, 19, 441-451 (1982)

5) w)IE—: HEKS:E, 41, 1091 -1104(1981)

6) —&REF—: B, 21, 1445- 1461 (1984)

7) Bendel, A.]. et al.: Radiology, 153, 527 -
532 (1984)

8) HE«x#Hh, fli: HEBKSEE, 44, 61-72(1984)

9) Strauss, L. et al.: J. Nucl. Med., 23, 1059
- 1065 (1982)

100 FHEMATF, fib: KE2, 18, 1249 - 1235(1981)

11D mhEFREE, fi: FE, 21, 1413 -1420 (1984)

27>



492 RADIOISOTOPES Vol. 34, No. 9

Abstract

SOL-Detectability of Liver SPECT

——Analysis of the structure of ROC-curve——
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The purpose of this study is to evaluate the clinical efficacy of liver SPECT (single photon
emission computed tomography). The two examinations were performed in 76 cases with SOL
(space occupying lesion) and 58 normal cases. The results of the image reading by the
planar image only (PS) and that of the image reading by the combination of PS and SPECT
(PS+SPECT) were analyzed by ROC (receiver operating characteristic) analysis. The ROC
curves showed that SPECT appears to reduce the number of 'results which were 'equivocal by
the image reading of PS only. The detectability of SPECT for SOL in the left lobe of liver
was less than that of PS without statistical significance. However, the performance of SPECT
for SOL in the right lobe of liver was significantly better than that of PS.
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