(R )

251

'T1.0 SPECT (231 5 IR IJCFREEFE SR 7~ (bulls-eye view) H:

SR S
# B wE BAY
TH BT AT

%***

A HE* Al B
NE #JF* Bl EE

HE 201T] .0 single photon emission computed tomography (SPECT) {05 « @i FED—->oT
» B R ITHBEEERES < (2-dimensional polar coordinate representation, bulls-eye view) g% K&, #0FH
HIZOWTRHM L7z, MFRTPELNF], BIBEGEE S FILER SHAT, LRABMARVWTHLEBR
EERETHEBSER I TV, SRITCEBERRTRE L RO BHERE L OBEEY, HEE (A 7V
— 7, KEFER 3 FEU L) LIREE B I v—7, 1EERH) © 2 SV —712>WT ROC 7 — T T
H#E L7, 20RER, IEROFHEREBOFZFICE L TIX, A Z)v—7 D accuracy 28 93%, B S /v— 7%
55% T A, B FV—7RICERA BN, ZRTHREFER TR TIE, A, B 7V —7"L bicHEL accuracy
(90%, 86%) nEoh, A, B IV—FHOEWNS KR ofc. Eie, BINV—7 0B I E L 1B,
EROBERBICHESTERL. UEXY, ZRTBEERREIFEEOOH YV F 77 L0HEE
BHICT DLW RCHREKNAERERREVWEEXbhk.

L ZC®Ic

ITIME & v F 75 7 4 @ single photon emis-
sion computed tomography (SPECT) X, ifntf
DRBOBWIC L > TRAIRBRELEDO—DTH
319, Lil, Zo0M5 SPECT o3, T
X, BFLLBEZ LIV AENWSD. £E, ZoL
fii SPECT & fifficHiie, T+ 2 Hike L
T, Z“RTHREESRT (2-dimensional polar coor-
dinate representation, bulls-eye view) 1.2 % 2%
#, 2OBRAKCOWTRF LI THRET 5.

* BREESERRFERHRESHE

** Rl FEoNREHE
e SR RERT
Zft: 6143 H13H
BRI 614E12B 9 A
BIRIEERSE | R EX EHHE 3-25-8 (8 105)

HREERERKRERNREFSE
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N x &R

SR FVEHEPLE © BT, 20T AFOH
Y UF S5 7 4 BRAT L2156 (SEMBGIME 10
B, BRIBEEOFFIEZER S f) LOEBR - Lz a—
LTI DMFY U F ST TARRBWTRFEOED
LIRS IEER S BIOEH20FTH S, i
3 38E~T95% (BHEIOF, LHE1H) T35, B
B, 2PEPIREERELBITLTH 5.

2) F—APRELLUVERE

{EF Lz BisE H o< 2 5 1%, PHO/GAM-
MA LFOV (single head) ¢, ¥— # {lEiziz v v
Fv 7 2400 2ER L. EEBAR X ALV
TA—FEFHERL, 3HMI LT 25 W Fouiy
T 5L BREESAR 21T o7z, EBEIARKAE,
IVHUEELSEICL, PHERECTER, B
# ST b, O, MER X OHEERE
%, TROBRZXVHRELE. ZoRAICT, 20T]
(2~4mCi) ##EL, 1 HMESLMHEL, AR
EHT L. EHARE, FAIL LTSSHUA
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CATE# DA 2 —Y 7 (SPECT) 2(faL 7.
SPECT 2 Z:#( 180 BE[E]#E T 36 57 (30%) / view)
NoTF— 2 2IRE LY. 72, FH 54 SPECT
X, OUTI FRiER 3 R ~4 BRI, 36 M
(40 %) | view) T HifT L 7z. SPECT 5 — # O
BRI, AL LT, B—HELZTY,
ZWRIT7 4 & — (0.23 cycle/pixel D h v v A 7
% > Butterworth filter) iz X 3 B/EKEX 1T -
7210, ¥kiz, Shepp & Logan 7 4 v & —1D 2 X %
WHEFHEIC X > THEREITY, At Es,
EERUNEG, LZEakEK 2 Bk L 7212,
& E O REERE T, RINHERTbE» -
e

SEUER L EZEET R OFK R, EEL
HIME »LNREICE D> T 6mm fED R 54 2
BizTH 7 —Fm L (ERR100%;, TR 25%).

ZRTTREEREROR X, ST R 0 LRI
PHLERETORERTA AMEEHEAL, £27
A ZGORFRED A 7 v F w7 4 — v (305>
B) BERLBY, ZOFERFTAZAD TR T 4 —
n7F—%%Y, Fig. 1 oFRZ & ZRITARER
kg, DREE L LT EOM s
STLEBETOERTIA RO R T 4 — LT —
ZBIERIER L CHRFR L2, 72720, saifilikr
g T 7 — % OEBEE PRV LRI —IT R
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BgE LTRRL, ElEiEg EOREY Vb
1009 L LT, #7—FKFRET-ok. AR,

BEAI T OREN YL b ETERGEH OH
BTHFERLE. £, BIRTZ 274 2REOHIR
1B, BAKRFAZAD v T 4 —NT—ED
FTRTE, EDLAIEROMHAILEEDIFEIC
T, bulls-eye image TRRTHL O L. v
FRy 7 2400 ILERIATWD Y7 b7
XY, RO4BOBFARBL 7 v 7 4 —NVFTE
2247z, (1) the peak point # (BSk 7w 7 4 —
W EoEKE), (2) all points (IR 7 v 7 4 —
NVEoH Y b EoEFD, (3) 3 points around
the peak # (IR 7w 7 1 — v £ 0 B KB & #i
#% 2 Hofn), (4)average ¥ (K7 m 7 4 —
Forvrrov s e OFHE) ThD.
Wi, BOHy v v T r7 4 —AECXBEWH
L (washout ratio, %)» %:RK», T L bulls-
eye image THR L, “RTTHREE BFRE O HER
OBFE Lz, EWHLREIUTORICE Y FHE
L7z.

HVWH LR (D)=ARBE&ZLH Y v+ —F
SATMEH v v b)) X100 ARTEZOH 2 7 v b
3) 4 DD REBERTTIED BRI
AR w7 4 — N h—TOFRREOFEHICEL -
TABHO R TABIEBRTMEATEZH, T0

Fig. 1 Schematic display of the conventional SPECT images (left) and a two dimen-
sional polar coordinate representation (right).
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DELARYED IMARGE
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Fig. 2 Myocardial SPECT images (short-axis view) in a patient with ischemic lesion in
the inferior portion of LV (case 1).
a: Images immediately after exercise (stress image). Note an ischemic change
in the inferior portion.
b: Images in redistribution period (3.5 hours after injection). Note redistribution
in the inferior portion.
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1-1%) 12
10-Redistributed

Fig. 3 Circumferential profile curves of stress (bottom left) and redistribution (bottom
right) images.
Left upper: Circumferential profile curve of stress image (blue) and redistribution
image (red).
Right upper: Circumferential profile curves of washout ratio (%). The curves
start from 3 o’clock region of each image. Note a reduction of the washout ratio
in the inferior portion.

Fig. 4 The two dimensional polar coordinate representation of the case of the figure 2.
On the image immediately after the exercise (stress), radioactivity is decreased in
the inferior portion. 201T] was taken up to the hypoactivity area in the redistribu-
tion image. The washout ratio was dominant in this area.
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Fig. 5 (a, b) Conventional reconstraction images of 20Tl myocardial SPECT (case 2).
On both stress and redistribution images, the radioactivity decreased in the
antero-lateral portion.
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360

12 360
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Fig. 6 Washout ratio (left) and two dimensional polar coordinate representation (right).
The washout ratio is evently distributed.

STRESS REDISTRIBUTION REDISTRIBUTION

WASHOUT

+ 100% (THE PEAK POINT) O . 100% (ALL POINTS)

STRESS REDISTRIBUTION

WASHOUT

Fig. 7 Comparison of four displays of the two dimensional polar coordinate repre-
sentation constracted from the following four circumferential profile curves.
Left upper: The peak point method.
Left lower: Three points around the peak method.
Right upper: All points method.
Right lower: Average method.
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WWRRET 220, BIBMEOEZE S 4 & 1E
WS HIORBOFECE L TRBDOBDO D 4 FHEHO
BB 2 RREMFME R . T, L
FEAERER 3L LD 24 (A S v—7") L BB
LAERTED 24 B S v—7) O/ E 4 LT TTT
Sfe. RN, I kiERL, I RBALO
v, I: Y55 bF 2y, IV REBHYO
R, V:iREH Y 0 SEBERE T 4 5, ROC T
1T o7c. 8%, TP(true positive) & FP(false
positive) Z MIEHMER Y 5 7 Lo X #fL Y #fic
Zmy hL, HBELR® (Fig. 8),

4) ZRTBEIRFRORE L EREDLEBRE

TR TCAREER TG & JER OB G (AREiE
WrlktiE, ZEREETER, EEEMESR 02
WO ZNEE % Hele 5 72 @ I 205EHIC B L THRE
MG 21Ty, ROC » —7#r&1To7. A S
N—TDORGEE 24 L B NV— DI ERBEE 24
D424 X > T HEANEME T, ROC h—7
BT 1T o Tc. FORENEL, ZRTBEER NG
LIk EERRGIC BT S 2Zhc LT I JRHE
iz L, I RESZ Loy, I Eb 5 LY
AW, IVIREE S ) O v, V:RERD
D DS BRI, 3) ® ROC  — 7T & Rk
iz, MIEBRERS 77 Eic7 v v + L7z (Figs. 9,
10). %7z, A, B S Av—7 02Kk, KERT
BEAv Y LT, ®50%UED BT
KT &, BRESS (B & LTHEL,
&Kiz ECG & washout ratio # B2 ICREL %2 2Wr
L7z. washout ratio X IFHF L BEbh 3 HH D
peak X Y #y30% LA EEMETFLTW a5 %,
TS &I L, FC HEMEROE D 2HETic
R L. #eRETS, BlRBE Y 7 —FRRE
#{#H L, ECG, washout ratio O#E vz,
“RTBEEERRE TR, ARG, BoMREE,
washout ratio D 3 o2V, & 5L,
AEo study TRFEFICE LRE LRE L 2.

m. # 8

o) EHETR
FEG] T, SHTEMRIME (TEE) 62 5%, Bk EBIR

WEEATR i, AEEIRD segment 1, 2 {2 spasm
EBbh 3 259 OEEIREEE 22 B b,
ERBIRCIRE 2R DAL o, EEERTR
BIEH Tholk. ShRIOBRERC VT ) EVA
HWRERIITFo TV, %7 ECG LI, 111, aV
iz ST-T DT #28w7-. Fig.2 (a, b) i SPECT
X >THLN B & O &b E % <,
(@) FAMER, b)) IFIMGETHS. £LLY
ATRM» 2T, ERELEHL ) LRIOA 2 —
Y& 6mm iR T A 2 TEFLTWS. Fig.2
(a) TTEEE IZ KB % 3B 52 Fig. 2 (b) TiX
[FIERALIC 53 & 38 5. Fig. 3 ic4a /g
(274 210) » 3 BEOAE X Y KEFEHE Y 12304
FL TR LE (BL) 777 &5R$ 2,
RRAERAL (FEE) Ic—E L THRVWH LROET 2338
Wwhhp. Fig 4 ZTRITEBERERTETHS.
EEQATEES (X574 2 3~15 /), AL
BESR (R 54 = 3~15 2{EH), EF 1%k
HLRHTHS. AWEREZBKICE W TTERSIC
BIET (&) 2B oh 22, BSmGRTER
RIEALASREBRICEL L, MBOBESHRED &
s, £z, vHLRG TR, #EERL, %
WHLUROETZ2HBICRLTWS. 20 3 &
DRICHERR TR & ) TEH QLRI D2
Wi 0SRIRETH 5.

FEG] I, BRIAYECMHAEIE (RRE - BUEE) 615%, B
. BEIIRERET R <, ERTT{THic 0%, £
EfERIC 957 DEBIRIAE 23580 bh, EEE
B Tix, segment 2,3, 7 OBEEE O KT 23D
7z. Fig.5(a, b) iX, zh Zh AWEZB L UE
SAEHETEGR TH S, WE L bAEEL BRI
WET 2% b0, ARBERLESHGROMICKE
nELIED bRz, %72, Fig. 6 %, gEvWiH
LREZRTBERER TR THS. TEWHLRR
FEH—T, ZRTBEFERTRICBWT LAR
BE#GEESHHRICELEED b, migELfl
BED.LFBEZE L 2l L.

(2) 4 DO RETEBERFREO LEBHRET

AR B 7 v 7 4 — v FREE (1) the peak
point &, (2) all points #, (3) 3 points arounds
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the peak #, (4) average &) OBIRIC X 5, =K
TBEER T HROBENICEHL T, 44DERMICE
% S BTl ROC % — 7R & 1T - 7. Fig. 7
i, EALiconT4EEDHEICX > TR L
72T 5. BT the peak point ¥, FBA
X all points ¥, TF B¥Z X 3 points arounds the
peak #, TEYA X average tE CHRRL 2 FB T
b5, i, FERTECBVTE LIAFEERSK
(stress), A ki BN (redistribution), £TF i
Pev H L3R (washout ratio) # 753, stress fRi

ERTBELE O TEOELVWMMETZRLTWS.

BOMGR TR TENEE» ORAETRRIATE
DESHORERRED LIS, £, VHLEK
BT TEZPLE LHBEOEERSED bh,
FEALOEVH LROET AR RENATNS. B
DRODZRTHBEER TRE D TELHLLEL
OB OBEIIFIRETH S, L1 L, ZDORE
MBOKRICEH LTI, 4BEHOFTEL LR
DEJRLTWS. fEH| I T, the peak point ¥
& all points HETRBEAPREKRREIITE
D, ¥z, ¥V L R T, all points DR

/

™

. j The peak point

" | all points
B : 3 points around the peaks
C : average

1 5 10 20 30 40 50 60 70 80 90 9 99(%)

FP
Fig. 8 ROC curves for detection of the focus of the
old myocardial infarctions on images of the
two dimensional polar coordinate representa-
tion constracted by each method of circum-
ferential profile curves.
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BN ERENT. 22T, ThH0 4
¥ DI T RIBEL 0 BRIHRER A, B v — 70
dAHDFEEECE > THEMIC LB L. Fig. 8
2 # OB & 7T 25, the peak point k& all
points (5iZ X 2 RIANKRHERIF CEZRL, fib
DK X Y E\ accuracy (93%) #/-L 7.

Q) ZRTEBERERE & GEK D BERKRE

() - 4 >

R D MR R & —RITTHBEERE R R O L D
2o, SEFEMRRLELT, ASAV—FOREE
L B S v—F0REEE D ZMEEIc >\ T ROC
h— TR R 1T o 7. Fig. 9 39RO E#ERRIC
B+ 3 ETHB. A J )V — 7 @ accuracy i3
93% L B S N—7D 55% iclk L\d -7z, Fig.
10 i3, ZRICBERERTRICET S BRTH 5.
B 123813 5 accuracy X 90% TREEOHHER
BOBEA L FIEERE W 25 FERBHEHE 12 31T B accuracy
b 869 L _RIERTETHL-TWNS.

A group
B group

1 5 10 20 30 40 50 60 70 80 90 95 99(%)

FP

Fig. 9 ROC curves for detection of abnormality in
the conventional myocardial tomography in
the two groups (A, B);
A Three years experience or more in nuclear
medicine. B: Less than one year experience in
nuclear medicine.
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A group
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FP

Fig. 10 ROC curves for detection of abnormality in
the myocardial display by the two dimen-
sional polar coordinate representation method
in the two groups (A, B).
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Summary

Two Dimensional Polar Coordinate Representation (Bulls-eye View)
Method of the 201T]1 Myocardial SPECT

Yasuoki MasHIMA*, Takashi IsHIKAWA*, Etsuo MORIYA*, Mayuki UCHIYAMA*,
Yutaka Mor1*, Tetsuhisa YAMADA*, Kenji KAwAakAMI*, Michimasa SOEJIMA**,
Takako HIRANO*** and Minoru HosoBA***

* Department of Radiology, **The Second Department of Medicine,
Jikei University School of Medicine, Tokyo
*** Medical System Division, Shimadzu Corporation, Kyoto

Two dimensional polar coordinate representa-
tion (bulls-eye view) method was applied to the
201T] myocardial imaging by single photon emis-
sion CT (SPECT) and this method was compared
with a conventional SPECT image for the ability
to detect the abnormalities. We examined 5 nor-
mals and 15 patients (10 angina pectolis and 5
myocardial infarction), whose diagnosis were con-
firmed by coronary angiography. Diagnostic effi-
cacy of two methods was evaluated in two groupes
of radiologists by means of ROC (receiver operat-
ing characteristic) curve. Radiologists in A group
have three years experience or more in nuclear
medicine and those in B group have less than one
year experience. As a result, diagnostic accuracy
of conventional method was 939 in a group and

55% in B group. The accuracy by the two polar
coordinate representation was increased from
559% to 86% in B group, although no remarkable
improvement was seen in the accuracy (90%) of
A group. The consuming time for diagnosis was
shortend by using the two dimensional polar co-
ordinate representation method, especially in B
group. This result suggests that the two di-
mensional polar coordinate representation method
is useful for reading the myocardial imaging in
not-well trained radiologists as well as in the well
trained.

Key words: Myocardial imaging, Thallium-
201, SPECT, Two dimensional polar coordinate
representation.
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