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Fig. 1 Segmental analysis of myocardial long-axial
tomography.
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% WLE U7z, Tii# o segmental analysis ¥ Fig. 1
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Fig. 2 Circumferential profile analysis of myocardial
short-axial tomography.
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Fig. 3 Schema of re-standardization of profile curve in
case of lateral myocardial infarction.

3) i SPECT DR AYESHT & 1 Gp Planar
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Table 1 d’e value of ROC analysis
d’e

ERMIC 5 BT 2 A v T2+ % ROC (Re- 1 2.10 2.39 1.14
ceiver Operating Characteristic) 7T 2> 1@ T & 111 2.02 2.24 1.11
D, THERAL7OTID, B RN 4 Nooon D -
% & HURAREEIT 3 4T, BRER T — 2 i3 & b & VI 184 208 e
AF 0 SPECT f§ & Planar f§ % Bl < i # 8 L VI 098 1.48 151
B 5772, %7 ROC % — 7 OREEE % 4 f vt - e -

Table 2 Total of ROC score in Inf, Ant, Inf+ Ant MI and Normal cases
Inf MI (n=19) Ant MI (n=16) Ant+Inf MI (n=5) Normal (n=41)

SPECT/ SPECT/ SPECT/ SPECT/
Planar SPECT Planar Planar SPECT Planar Planar SPECT Planar Planar SPECT Planar

I 34(1.8) 29(1.5) 0.85 27 (1.7) 24 (1.5) 0.89 5(1.0) 5(1.0) 1.00 182 (4.4) 183 (4.5) 1.01
II 43 (2.3) 31(1.6) 0.72 32(2.0) 25(1.6) 0.78 5(1.0) 5(1.0) 1.00 169 (4.1) 172(4.2) 1.02
IIT 35(1.8) 31(1.6) 0.89 30(1.9) 22(1.4) 0.73 5(1.0) 5(1.0) 1.00 154 (3.8) 143 (3.5) 0.93
IV 46 (2.4) 42 (2.2) 0.91 33(2.1) 25(1.6) 0.76  5(1.0) S5(1.0) 1.00 167 (4.1) 194 (4.7) 1.16
V 35(1.8) 44(2.3) 1.26 31(1.9) 25(1.6) 0.81 5(1.0) 5(1.0) 1.00 149 (3.6) 180 (4.4) 1.21
VI 33(1.7) 42(2.2) 1.27 25(1.6) 24(1.5) 096 5(1.0) 5(1.0) 1.00 167 (4.1) 186 (4.5) 1.11
VII 51 (2.7) 52(2.7) 1.02 41 (2.6) 25(1.6) 0.61 7(1.4) 8(1.6) 1.14 131 (3.2) 158(3.9) 1.21
VIII — 27(1.4) — — 22(1.4) — — 5(1.0) — — 170 (4.1) —
Average
I-1V 40 (2.1) 33(1.8) 0.84 31(1.9) 24(1.5) 0.79 5(1.0) 5(1.0) 1.00 168 (4.1) 173 (4.2) 1.03
I-VII1 40 (2.1) 39(2.0) 0.98 31 (2.0) 24 (1.5) 0.78 5.3(1.1) 5.4(1.1) 1.02 160 (3.9) 174 (4.2) 1.09

( _) =mean
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image by ROC analysis.
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Fig. 4 Comparison of detectability of myocardial infarction between SPECT and planar
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normal)
& LT ROC 17 - 72
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Fig. 6-(1) Postero-lateral MI

Fig. 6-(2) Apex Fig. 6-(2) Base

Fig. 6-(2) Center Fig. 6-(3) Base

Fig. 6 Case 1, Postero-lateral MI.
(1) Myocardial imaging by SPECT.
(2) Circumferential profile curve of apical, central, basal portions.
(3) Restandardization of circumferential profile curve of basal portions.
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Fig. 7-(1) Antero-lateral M1

Fig. 7-(2) Apex Fig. 7-(2) Base

Fig. 7-(2) Center Fig. 7-(3) Center

Fig. 7 Case 2, Antero-lateral MI.
(1) Myocardial imaging by SPECT.
(2) Circumferential profile curve of apical, central, basal portions.
(3) Restandardization of circumferential profile curve of central portion.
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Fig. 8 Correlation between LVEF and Infarction Size.
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24 % 2 & (1987)

X 5 7z profile curve &7z b, BiIIEE D EHE KB
XV IERFTFE I,

5) EEX 7 LOBEEOLLBHRET

HWE R 27 L BRAROHEED EBRRET 217 5 29,
BWEX 27 L EERMSE (LVEF) & OB K
®7- (Fig. 8). BIBEMEZE TIX r=0.78, THREEHE
T r=0.63 OFELMEE»E L hiz.

V. & £

1) i Planar & & SPECT {& D13 8 AIFSHTIC
BT HHEELE

L5 Planar & SPECT 0o i EHIZE O
BIZBWTIE, 2RE L LBREOBEEENEL
TWi13-10 = oz i3 B % SPECT #:#% RIE
RTWBWLDbEEhTWE I L2 EET S
&, #EF/R3B SPECT 2 Wi Planar 2 I o i
AELTHELTRET, L b0 SPECT
# 13 Defect/Normal (D/N) ki 23E <19, K3E»
Rt Wic o BHHEENBF Th -2 LEX DN
Te.

B ERAL B 0 fRHT TI131819, HIBEEIE DL
Planar 22, SPECT 22M 035 ROC score |3,
ZhFh 20, 1.5, SPECT/Planar Hjx 0.8 T Y,
SPECT 2 M7 13X H1 & » iz 472 sensitivity 7R L
7. LavbRER o= iz B% 2 { ¥ ROC score
X 1.4~1.6 DI TAS &3P <, HIZTLE
B cEsLELLNIE.

—%, THREZEECHL X, OF Planar 32
Wt D 4 # E DIEH ROC score X 2.1 I~1IV nE
Bfi 7' v — 7 Cix 2.1), SPECT 227 <13 2.0 (B 7
Jv— 7 1.8), SPECT/Planar H.i3 ¥t 0.98 (Efii 2
N—7"0.84) THh o7z, ERiZ v — 7 Tix SPECT
211X Planar 287 X v B #F /¢ sensitivity 257 L
725, RSV — 7 TCREOHERTHo2. Th
XEICBRE V, VI i3 SPECT DO¥EEESEf D£8R Iz
BEEXTEDboTEY, Sy FORINOEELR ¥
TTHREOH TV PREETHLORENZ LI
BLTWS), ThZ2BAFMLTE, THEE
O SPECT Mo BMEHEZ B LD TH D,
L7 > TTHEED specificity 1 BIFTH - .

Presented by Medical*Online



Single Photon Emission Computed Tomography (SPECT) iz X 5 TI-201 0 iy v F 275 7 4 DEREZE 111

EARICHEEE I TREFEL VEER T
PRESHEEERKENZ LR S R (ED),

CHLHTEEEORHRO L WRRE L E L b,

—FEREFIZEL TIZ, 2% #F » ROC score D
F-¥51% Planar 27 ¢ 3.9, SPECT M7 C 4.2 T
# o specificity D5 BRER T W7z, FICKRE [V~
VII TZoE[»ERL, —FHRE I~ Tixige
A EERRDP 5Tz, BRE VY, VI ix SPECT 2#io
ZWEEREWEANICSH Y, sensitivity (XK 72
A5 specificity (X B T - 7-.

2) iMih SPECT (R0 tRERESHT & ERAYESHT

)4 3

O SPECT #0> EREMZITOREE X, 2kt
LTRARTHEEEBMAIIC R THLREHBH X v
ZL L L ERA TV, FICRERZE OREOE
WTRBEEICIBER L EZ DN, ERE]
D T & L SPECT f§uc ¥l L < [ERfi 7z & ER
HIZH L BIFRIBREOBWIEE 255 hicto,

TERAIZ WL Z BN 72 3 23 7T RE THEH 72 AR
Tix & o 7223, specificity 3RV ERANIC B -
7. TOREE LT, D)EFEEHELORELI-EE
fZ#r o decision criteria O EHENBE LV, Q) EE
FEAT DRRZERD, (3) 2ITICI @ = % L ¥ — HME L
SPECT # # fEf T3+ h v > FThnie

W artifact 72 U232 %, RENREZONS.

(D) LT, —M&AIcFESME £2 SD (ERR
%) *EEBLTIONRYLEZLN, D
—2 SD fExH & LTHI%Z S BRI R AT 5
decision criteria (3 AHELEZ LN B, () 12
LT, ERMETIEO ROI ORE « PLRDOR
TE < 36 EFIREOBRD B Y vk OEEIEE L B2
BELTWAREE RS 5. EEL1IZ, OFEER
WEITH AT 2AOREIXLETRBGEZ L7 LT
EEIZRET 2. QERXEN D 254 HHiR
BB HEE 272, BBEE » manual T ROI, H
DEPHEETS. Q8K 3 S decision criteria
EBIIMAEEEL TR, LEOoro iz LTHE
EZRBIBHNTHSE, Q) Bl TREFETIRE
W EBEOKBN LWL RRIEETH S,
TOXS AT H B, EEMZINIER®HE

LOHBNERICTE B0, FBM»KEED
IFVWErEoh 3.

3) FEEIvS

% SPECT &0 ERMDZHI» bHE LW HEE
<y 7k, BECHTIETEPIROHE, HEE
DEENHEICHECHERA TS 5212, EHikL
BT TFITE 2 BIEEBIIR & + 2 ATEEE X, ORH
TIATBERRE - ATRUIEE O fh 1 H T AR b H R
DR B0, OEL TR eEc KB O #E
NS BV TEECRERBRIES A
V. ZHIRERTTFITEO EfTLE (PR - XA
B oafirbEx2 THLEBICH S (Fig. 5-1);
Case II, IV, VIII £/#). = /- Fig. 5-(1); Case VI
IR AREEOEEL Y, ERT TR
BRI AR TH 5 Z LR E e, —F,
HREBIRIRE 1E Case III (Fig. 5-(1) ioR/+ 2 & <,
DEIHEERRR - THEEZ PO RIBNTFE
L, DRE~OIED Y IFBATHB. Zhidh
BN O ZEHRIRIC—2 L, ERIER - £RTT4T
L OEMBERTERERTRELRE « BRI~
RE QLM D M E 5. ERFER DKFEX Fig.
5-(1); Case V, VII © = & < LFEER~ SR o %4
BEXHPLE LEERTHBZLNRENS. DE
D& EBIR D T 70 O R E 1R L 7c L THE
<y TEBETHIE, EPRFRECHEN I VE
5 Td» 5. Hlxf Fig. 5-(1); CaseI, X # 1V,
VIII & B3 % &, I, X Tt BT FATRSEIR O Bl
BERAlC Nz THEBIRGEIR O THEFEN SO
LTW3DOHARICIEETE 5.

O Planar 2l o B, ESIIRKEEIRICEA
EZRD DD, PRTE - LRETEE - BB -
DRIBREE 75 ¥ BRI E O BRI ORE 13,
L0 NEEREMR» K- 72 0 1 BIREH» L2 HIR
ErOBDEPERELEE S B, 20X 5 kS,
iLF SPECT B3 DM o2 £ M8 L THBIET
& 272 B U 7= K@ BhiR o X ELSEIK 0 55 £ 1R
2, R Bk E DR R & R HER 2 B
JiE, M) ERCEESSIROHEELFIRETH
5. ZOB, HENZEHTRZEERIZONE
B0 & O EREE I & STAEMICHO B THRA

Presented by Medical*Online



112 BE#®

AT TEBIRKERKEHEEL ZFhiE b7,
BhirweBHETHETH 2, EE~y 72 H
WAVTTERRE ORREE - #H - 1Y 2 B 5
BTE, REEPROHELZD ML I VE
BIATH LN TE S,

4) BEELEITOTSLOERAY

AR 2 FEFI TR L7 Z & £ (Figs. 6, 7), fUlBE
BEOERLH THEEDIN Y LBEL ERICH
My sewic, BEELT w77 23FECER
Thotz. BoOhRTIIEFHELLEIIZIFEF—
BN ERCHEELF LELTHZ LT
B, DEEIX USRI b UTEE - RO EFTEHE S
PEVENOEFEELLERICRLS. Likdis
T, DERMOEERL 2 5 LM e /L T
% IEEIfEk (FREFHIC i BB RIR L £ 2 &
h3) EE, R 1 TRLEDE S EERED
HBERMRTHS. —F, MARERIIES 2 ic
AT 2 ERRERLRTIGEN 20, FEREE
LOBRIBETDH 5.

LLEmnZ L { CPA |z k % profile curve |z FE
HLHBEEL DX, EREEFEREZSOCRETH
D, WER/NEBIICRON B, L LRER GE
#l) BEEHR (EFTY) X VEBRC BT 5
DEBE LD, WBEOHERRE & &VFEL
WX o, BRELEITOLERDS.

5) {EER 27 LILBEE L OLEBHRET

BEZa270b 9 1 >OFfRE, FEETOR
ErROITEERAIT2HEIILNTEDILT
»5. Fig. 8 ORERED T L BB X h kX
BB R b ORBEEE T r=—0.78 O FHEEHH
bhic, LicRoTHER TR VEEOEE
*EHTAZLICEY, BEOBRALOKIEL O
BBV THEEOTROEEZEF R VED L
Ezbhi.

VI #& BE

SPECT % fij 7= 2UTICL DG Wi B > 7 7' 5
KD RMEA # 47\, D Planar, SPECT &0
BRI L ERRBOLKIREEIC >\ THER
L.

24 3% 2 £ (1987)

1) .0 SPECT 5 ERMHT 1%, b
S T fE 5 circumferential profile analysis %
v, DRED « HpE - LB O 3 BTEICOWTIE
HHEIOADTY L BRERZEH b IEFHBEZ REL,
ThExEMic L TREOKRIH 21T 2.

2) ERMBI ¥ 3T 350BR, BEOEK - PO
ROBREIREEOFIEEC X VHREAT- 72,
B ShiaZp i R R B O & ith s v/ o
AEYTH o7z,

3) fIBEHEZENTFFET B L profile curve D FLHE
B mY, tExtic profile curve A3 IEH -5
IVERBICEATAHEBZBETES. 20X
REA, FEENM v ST PMELTTY Z
Lok, EHRXBOEA - L2 D - BE L IERR
BB T &, FicEFRMBROREL Y, EEIR
ZEIfiEkE (i S AR SR O MR R I L T,
COBREEILNFERTHI Z LBIEHI .

4) ROC fig#r & v 7o 5 K18 0 2R D
B3t T3, O SPECT &2, SPECT #E
B22l, Planar 188 A2 O EIC BN - 2R EE
PRE N, BIEEEEZIIWThOBE b HBE
FRRHRZR LS, TEEEORKNDENT
BAZERDY, 2ERCEEZH L VSH-THY,
ERZHPER T o7z, EREZRIVTLD
RIBETKREZZP o7z,

5) EERITIC XY ERRE O - 125D
BEZAMES & ICERMCIEIOWEE~y 7
EERTE 72, 2, BRBEBIROHECHS
KERATH o7z, E-BERXRITICIVEENE
EZERTE, BROEEL OFBCcSWTEE
DIREEBIZVERTH o 72,

WEKZDICHRY, TREAWKEE E LIKRKRE
B R NEESL SR, ENERR Y-8
EREE, BIUEHEIRENEWEEEERIC
FEH AL ET. BRI 0L, HEER
D THINTEH L ET

Presented by Medical*Online



Single Photon Emission Computed Tomography (SPECT) iz X % TI-201 My v F 75 74 OEESHE 113

x ®

D) HREE, EAEE, REFEFE . 272
A—FZ EHERHLIOH Y F 7774 GERES
L LT). BEES 20: 63-76, 1983

2) HEIREEE, WAHER, WEFFE, i x5 b2
A—FEHA LG Y v FE#ERGE 1 HAL8) 1
Y A0 OEE. Journai of Cardiography 12:
101-110, 1982

3) EAMEE, WEEH, HEEREES, f7-vrs—n
AYA—FREBOHGHE YT T4 GEL#R
DFHEEERIC 81 5 FRALELBRFCOVWT). %
2 18: 1271-1285, 1981

4) HIRHE, BEAEE, HREFYF, {1 Single Photon
Emission Computed Tomography (SPECT) iz X %
Thalium-201 MGy v F 275 7 4 OEESH (i
BORRE) . XE2E 21: 1301-1313, 1984

5) MRS, EAMEE, HREFY, i Single Photon
Emission Computed Tomography (SPECT) % {#
L7eBy v F277 74 2 X 2BMENRBOER
. ==2—F0 a7 v RALRBEESET:
91-94, 1983

6) Borello JA, Clintorne NH, Rogers WL, et al:
Oblique angle tomography: a restructing algorithm
for transaxial tomographic data. J Nucl Med 22:
471473, 1981

7 ME K, BTEER, P R o HRBEy <
B AZIZ XD OTLLGRTRE G | 2B &R O
BREYA k. BE2 19: 1237-1242, 1982

8) Burow RD, Pond M, Schafer AW, et al: Circum-
ferential profiles: A new method for computer
analysis of thallium-201 myocardial perfusion
images. J Nucl Med 20: 771-777, 1979

9) Sweats JA: ROC analysis applied to the evaluation
of medical imaging techniques. Invest Radiology
14: 109-121, 1979

10) Metz CE: Basic principles of ROC analysis.
Seminars in Nuclear Medicine 8: 283-298, 1978

1) NE B, fE B BCRGOFME. B ARSR
HiiFE &k 34: 556-586, 1979

12) IWTF—th, BFRER  EH5HREHERO X #RER

~OEH. B A B R BT S ek 33: 111-117,
1977

13) MRS | O REVSHETEGRIC X 2 OHEEZE
BEOME =a—2vrhv7y vy RDLBEE
= 5: 65-68, 1982

14) EAER  ECTTEIC X 55 VU 7 .08 ECT 0
FMMi. =a—FU ATy VU RLBEESES:
65-68, 1982

15) Maublant J, Cassagues J, LE Jeune JJ, et al:
A comparison between conventional scintigraphy
and emission tomography with thallium-201 in the
detection of myocardial infarction: Concise com-
munication. J Nucl Med 23: 204-208, 1982

16) Jaszczak RJ, Whitehead FR, Lim CB: Lesion
detection with single photon emission computed
tomography (SPECT) compared with conventional
imaging. J Nucl Med 23: 97-103, 1982

17) Ritchie JL, Larsson S, Israelson A, et al: Single
photon tomographic imaging of a standard heart
phantom with 201T]: a gamma camera based sys-
tem. Eur J Nucl Med 7: 254-259, 1982

18) Ritchie JL, Williams DL, Harp G, et al: Transaxial
tomography with Thallium-201 for detecting remote
myocardial infarction, comparison with planar
imaging. Am J Cardiol 50: 1236-1241, 1982

19) Kirsch CM, Doliwa R, Buell U, et al: Detection of
severe coronary heart disease with TI-201: Com-
parison of resting single photon emission tomog-
raphy with invasive arteriography. J Nucl Med 24:
761-767, 1983

20) SR, BEER—ER, BA RS, fth: TI-201.0f% 7
7 v b AIZRIT B SPECT &M EEEROBHRIEL
EEMEORN. HEZE 21: 723-730, 1984

21) Tamaki N, Yonekura Y, Mukai T, et al: Segmental
analysis of stress thallium myocardial emission
tomography for localization of coronary artery
disease. Eur J Nucl Med 9: 99-103, 1982

22) Tamaki S, Kambara H, Kadota K, et al: Improved
detection of myocardial infarction by emission
computed tomography with thallium-201: relation
to infarct size. Br Heart J 52: 621-627, 1984

Presented by Medical*Online



114

Summary

Quantitative Assessment of 201TICl Myocardial SPECT
—Including the Comparison with Visual Diagnosis of
Myocardial SPECT and Planar Images—

Toshiisa UEHARA

Department of Radiology, National Cardiovascular Center, Suita, Osaka

Clinical evaluation of the quantitative analysis
of TI-201 myocardial tomography by SPECT
(Single Photon Emission Computed Tomography)
was performed in comparison with visual evalua-
tion. The method of quantitative analysis has been
already reported in our previous paper. In this
study, the program of re-standardization in the case
of lateral myocardial infarction was added. This
program was useful mainly for the evaluation of
lesions in the left circumflex coronary artery.
Regarding the degree of diagnostic accuracy of
myocardial infarction in general, quantitative eval-
uation of myocardial SPECT images was highest
followed by visual evaluation of myocardial
SPECT images, and visual evaluation of myocar-
dial planar images. However, in the case of anterior
myocardial infarction, visual evaluation of myo-
cardial SPECT images has almost the same de-

tectability as quantitative evaluation of myocardial
SPECT images. In the case of infero-posterior
myocardial infarction, quantitative evaluation was
superior to visual evaluation. As for specificity,
quantitative evaluation of SPECT images was
slightly inferior to visual evaluation of SPECT
images. An infarction map was made by quantita-
tive analysis and this enabled us to determine the
infarction site, extent and degree according to
easily recognizable patterns. As a result, the
responsible coronary artery lesion could be inferred
correctly and the calculated infarction score could
be correlated with the residual left ventricular
function after myocardial infarction.

Key words: Single photon emission computed
tomography (SPECT), TI-201 myocardial scin-
tigraphy, Quantitative circumferential profile
analysis.
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