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EE itz Y va COTD O SPECT ko 20Tl Ao bz Rt T 2R0MAY 7+ 7 7 ¥
a2 v (BS) vy 7EMANWT, THIRSA S AW O MFTEOE RN 2 R AT, BildhCs 8 23 flic
DX, AR, WEEGR L AT O ARTRGE T BS v » 7 & fER L, 20O'TL.LW SPECT Lo I HE &
KRR Lic. il o> 200T1 M SPECT EOBLFHIE TH 5 A7 M & 38w 7o XK O 5~ THMi Al
% BS vy 7L IS%U LLEEZRL, BEDLWKIRD 609 23tk BS = » 7 £ 109 Kz Rl ¥,
#ini BS = » 7k 15% L Lo iz Rk LI KIRD 67 % A BS < » 7k 15% L ko fifidE 2 R
L, %< OREFITHBIOES LRI MiAT BS < » 7 & itk o MR & Rk BS < » 70 BS
AT ONMEIENY O—FE B, Fie, MFAKT LIS KT 2 HH o M ek E T 2RI R T AR
fifilz e U TRl BS ~ v 7 X B 3FBOFBREL &<, Al o O viability Frffiic X W H BT LED

hic.

ABEIAHIHR O MFREOEBMMHEL LT, FMiigoniiEmo PRk LTERAEE L N,

L FL®IC

SEEHEAM 20T L SPECT (3 i Mtk O o>
BWIE T TR, RETHORESRIESIR N
EICIE LW BH RT3 1710, 200T] FAMG O E
B > W T B A 7o 345119 235 % 25, R
PEH R0 I I EBN L ERRFEEEAETH
ol HiEEEE S T ESHAR 21T L SPECT
2B 2 DM ELE ERILT 5 Hike L
THOMY 7T v7 27 v ar BS) Ex BaL, E
KB ERAR
AR R S R A R B R

*x [+ E=PF
e frl AR EZA )

ZfHi44E6H20H
R RZf SFE4A 160
BIRGEE R © AR KEBEEA 1-1 (&712)
7K B 1 B R
& B H

(K42 30: 743-751, 1993)

ghaw 20T1 O SPECT oFaffioER{bE: R
B L7219, SEIEAEEHWT, EERSA
»% 24 (CABQG) it 0 20Tl 530 % E&A{L
L, RERHELoRERFEITo%. HbET,
HIATOFAR & Hitk o ek L DBfRIC >\ T
b ARET L 7.

IL HREFZE

D X g

CABG # MifT & fv 7z gt O H 23 41l 2 3 5
Ll 9b, BREDHHEEOEEEFEEDIZ
126 cdh -7z, b BEBIREEE, 1ERE 14,
2 HREI06, 3 HREIBITH - 2. BT
itk i EBVAR T v v F 75 7 4 R RAT
L7z

iRl 20T MY v F 2757 4 X ) CABG %
ToHEL 8.7 H. MR OTILH Y vF7 57
4 L O#IEIZ 303 HTdh - 72,
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2) SEBHE T 20171 o0 %5 SPECT
HEEATRIHEEZ L T2 —2 2 Hv, 25W
X 3T E25W Folins & 5 L EPEES A
BxHY, M3 ECG B baigiE L LT,
B ARMIRRIC 201TI 74 MBq (2 mCi) ## L,
&I 1 ES) & Hift L7z, FERI105LIN S
X3 MBI EEERI Y < H 2 5 &2 v, LPO
45° 7>, RAO 45° £ T 180° [mldis (30F) x 324514])
LF— & %I L7, 20T 05 SPECT f4§udfk
il FEDT TS 1R D (3 SRR S R 0 SR T S % & 1
L7z,

3) RWAYT T2 a2 BS) %y TR
BS < v 7OfERRIE BB 4G Lo &k <19,
2UTL 0y SPECT fR{ERLME, LRI L VLI
& TORERE 52 FOMRR T % Bull's eye B8
HEERZ B L, &EH v b & 100% #oR.
#+2% 250 SPECT iz 5\ T #ELA| W%
BS 227 & LT +40% 76 —409% £T 5% =
LT LTRALE. 2o BS = v 7 & Al

Table 1 Relation of redistribution (RD) assessed by
BS quantitative analysis with visual analysis

BS quantitative analysis

Visua]
analysis 19 10 10= 15= 20= Total
Normal 3 1001 17 S 126

Persistent
defect | 34 16 2 53

0

0
Reverse RD 13 0 0 0 0 13
Incomplete RD 0 0 7 23 7 37
Complete RD 0 0 0 0 1 1

Total 17 135 40 30 8 230

Table 2 Relation of change in perfusion after CABG
assessed by BS quantitative analysis with
visual analysis

PRE-POST CABG

Visua] WBS qu‘a;ntitativéra;nal)rlisﬂisr
analysis
<10 10 15< 20=< Total
Normal 46 7 2 1 56
Not improved 9 5 1 0 15
Slightly improved 8 7 11 5 31
Markedly improved 0 0 3 10 13

Total 63 19 17 16 115

30 % 7 5 (1993)

%%, BIERRE L CABG ol & il o kit
&M TIERR L 72,
4) 20Tl .85 SPECT & BS < v 7 &£ DXtk
56 NI TEEART 2001 L5 SPECT %X v,
FEADM & R, REBE, OO, TRE, ke S
IS XSy, B AR O T30 O BRI & BLTE
IHE L CSe RN, AREamindi, FEtEx
H, WESO S BFECAHBIL 2. famiikigic s
7% CABG i £ ML o B L BLAE) 2k
e, OR00GE, SER Lo 3 BRECOEL .
AR BEIEIR I, RN o fmizigHlo BS <
v 74 RIS AL % S IKIRICIKA L, B0k
DOKIRD 1/3 Ptk BS 227 28 % 4L # 1 20%
DLk, 15% 0Lk, 1095 L, 109] Kiifio 4 BpE
WL T, [XERT & 201 0 SPECT 4 |
DO FESM, CABG #0> fiLfick s - %+ % L
HIEE L RRE L7z,

m. # B

1. BS ¥ ., 7 & 20Tl 5 SPECT & OB 4

IOV TOHE (Table 1)

fhrain,  fiik oo EB T 201 TR SPECT {&T
BRI IR 2 v LREEMERIR S HE L 72 179 X
o> 9 6 139 [Kigk (77.790) 75 Famifh AT (% [A] o
BS ~ v 7 10% A% 775 L, 331Xk (18.4%) »
10~15%, %25 7 KR+ ~T 15~20% Th -
Tz SEARI W UARSERTRM & HE & 4172 38X
D 9 HAMBRIERR o BS v v 7 L 1S 7w L
209 VL Lo X3 31Xk (81.5 %), %% h @ 7 X3k
T _TI0~I59% Th o7z, WENAi%E kLT
BKIgED+<XTH —1090 AT &R L7

2. CABG @l o Mm@ (Table 2)

inio 20UTL .Lff SPECT %12 T #LEH) 12 ML
KT L & A7z 59 IKIRic >\ T, fifgo 20T
D SPECT {44 T & FEAYIC G & G8w i -
7 15 Koo 5 B 9 Kk A fiifite » BS = v 7 1
109, Kiiz 7s L, 5 KA 10~15%, 1 [KighA
15~209% T - 7. {5, BLEERICH] S s
R 213Kk 5 B 10K fiiji& > BS < v
7 E20% AL, 3Y o 3Kk 15~209 &R
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PRE CARBG
STRESS

Apex :3-7
Other:8-13

Fig. 1 The bull’s eye polar map display of normalized stress (top left) and delayed (top
right) distribution and the subtraction polar map (bottom left) of a patient with
angina pectoris before CABG. The distribution map suggests redistribution in
anterior, apical and septal regions. The subtraction map also demonstrates im-
provement with the value above 209; in the same areas.

PRE CABG

Fig. 2 The bull’s eye polar map display of normalized stress distribution before (top left)
and after (top right) CABG and the subtraction polar map (bottom left) of the
same case as Fig. 1. The distribution map suggests improvement of the distribution
in anterior, apical and septal regions. The subtraction map also demonstrates
improvement with the value above 20%; in the same areas.
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30 % 7 %5 (1993)

KYOTO UNIV moss

DELAY

Fig. 3 The bull’s eye polar map and the subtraction polar map of the same case as Fig. |
after CABG. The distribution map suggests reversed redistribution in anterior
and apical regions. The subtraction map also demonstrates decrease with the
value less than —109; in the same areas.

Lz, R R0dk# o 31 KR 109, AR 8 X,
10~15% 7 [Ki%, 15~20% 11 X3k, 20% LA ES
B iF o> E &R L. McHimiggo BS <= v
7k 15% Lh Lo 33X igkh 29 K8k (87.9 %) A3 HH5E
FlcsER W LR EE R L, 109, K0 63[X
B SSIX 5 (87.3 %) AMEEI L v LG R R e
WK TH o7z,

3. CABG FiDBEH & #ik M A E & OB

(Table 3)

Winno AR BEGM O BS v v 7 £ 159 L
Lo R R LI30K ks, o BS < v
7 L 15% P ko fifiskE % =~ L 72 @ i3 20 XK
(66.7%), 10~15% D FELE /R LIcDF 8 KIRT
109 HKit & ikt E RE b o e Did 2 KK
“Hol. i, Winio BS v v 7 E 10% K it
LiE LA LB R R E 125 o 16T, Il
%o BS = v Ao T 15% LA Lo BFEE RL 72D
S Ko AT, S6IKik (83.6%) ik 10% Kii &
UE L RSN o, FHMLWHIO BS v v 7

Table 3 Relation of preoperative RD on BS analysis
with change in perfusion after CABG on BS

analysis
PRE-POST CABG
PRE CABG BS BS analysis
analysis
<10 10= 15= 20= Total
=-—10 5 0 0 0 5
<10 51 6 5 0 62
10 5 5 3 5 18
15= 2 8 8 6 24
20= 0 0 1 5 6
 Total 63 19 17 16 115

F 10~15% o K3 ik BS =~ 77109 A\t
SKIR, 10~20% 8 Xk, 207, LA EAS Kk
WBOUEDRRE I Fkx Th o 1.
4 WHAIOBS < TLRENHAEICE S
CABG# O M FXE(CHT 2 FRZHRED K
# (Table 4)
i 21T .0 SPECT 8T $LIEAYIC MLt
T LHIE S R SIKIIC > T, IFETO M IS
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PRE CABG KYOTO UNIV Hosp.
STRESS . DELAY

-
9

Apex :3-7
Other:8-13

Fig. 4 The bull’s eye polar map and the subtraction polar map of a patient with inferior
old myocardial infarction before CABG. The distribution map suggests persistent
perfusion defect in inferior region. The subtraction map demonstrates homo-
geneous distribution with the value less than 10%.

PRE CABG % POST CARBG

Fig. 5 The bull’s eye polar map and the subtraction polar map of the same case as Fig. 4
patient before and after CABG. The distribution map suggests no improvement
in anterior and apical regions. The subtraction map demonstrates distribution
with the value less than 10%.
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Table 4 Relation of preoperative RD with improve-
ment in perfusion after CABG on BS analysis
(=10%)

a) Preoperative RD assessed by BS analysis

Improvement after CABG
PRE CABG visual on BS analysis (=10%)

analysis

+ —

Redistribution+ 30 3
— 12 14

Total 42 17

b) Preoperative RD assessed by visual analysis

Improvement after CABG

PRE CABG on BS analysis (=10%)
BS analysis
+ =
Redistribution+ (=10%) 37 5
— (<10%) 5 12
Total 42 17

X % ik i SR E o T RIZHTRE & R FHIE & e
BS~vyv o clikLi. &k, BS<y7rE
1090 DA B % e EmtE & L. Al BS < v
7’ E Tl ERYE T H 52K 5 b, AT
HEEHAR 20T . SPECT ) BT HEMIC 5%
BV LRELENNE2 RO 0330 IK. #Hiaio
AWBEBIERM BS ~ v 7L 10 ko sk E %
BOTWDIFITXIRTH -7z, itk o mfokE
Xt 2 HEHED sensitivity 71.49, specificity
82.3%. #ifHI BS = v 7’ic X % sensitivity 88.1%,
specificity 70.6% T Y, BS = v 7* W= HE
DFHFHBRRLRFERL TV,

FEGIZ R

CEEf 1] 415, B4 BolEIC TERTTITH
L e ic CABG % HifT L7z, #ipioESALR
201T1 0 SPECT &k, AiEE, wHfR, (DAIRIC
e/ L B, itk o 20'TL.Lf SPECT
B, FEWICHLPESHFORELRDS. iz,
Witk wiEE, ORWMICHBEIMBERE B . #F
RO AT RBIERE O BS < v 7 (Fig. 1) T3,
BiBE, k@, ORI 20% LA kD o s g
RHs. £, W% BS = v 7 (Fig. 2) ¢
HIZ 20% L EoyfoEr B, g0/

30 % 7 5 (1993)

i B E R » BS < v 7 (Fig. 3) T3 20Tl
{ff SPECT & |k, MESM% R A8, LR
WA —104 AT TH o 7.

CER 2] 66m%, Btk TEEOLMHBEEICTE
BITiTH:, AE8ARIC CABG MifT L7z, #Higio
VAR 20'TL.Lf5 SPECT g E, TEEIiC EEH
KRBEBD, Hitko 21TL.LfH SPECT T4 [FE
DHRFDOWET ROV, 71, ATRIATE D BS
< v 7 (Figs. 4, 5) TiZ, & i 1090 RiETHrAT
OFNAE, WHE TOMASRE L b ICBDiLh -
7.

Iv. % -2

20T o> 53 Ah 15 £ A3 0 Bk HERIH
ETHHEAE, 2 SOEBRO IO B DS
HOBEFMLTWS. SEHAVEBS =y 7
1 Z OEESICES W THER S W 2RO R RET
by, wEk BLHEREMICHEL Twiniz
XL, REIEMORE L ZFBHI» 2 ERIIC
T T & BFIAE Lo, UHI0FEE O3 HEL
EBLIXW—FE R EBELLNY, SRYE
HAEOFEOHELFETH - .

TEBIAR S A 73 2 4R B W e BINR A AT A 4% D
WITIMF S v F 75 7 4 I X 5 IRFENED HE
Hx rFETITbh, ZORAEC VWTLE
CBRRHNTE LI, FEilREE Y, BITED
R % 20T M SPECT g Lo H AL HRE
HEOHE, BOAOHE L RRICZhEh oM
BoKEI Y MBEEEL LTI Y v METH
BLD 20Tl A D EIC & - T HFRORED HIE
¥179. %z CHEMHE L RERIC TR BS
2y 72k Y, WITE DR 3 EENR A S 21
HifF% > 201T1 .0 SPECT & Eo> 537 D 2D
ERLE RA 7. SEIORE T WmiIEo BS <
v 7 E15% L EoKIFED 87.9% ixtkE i LR
RHFELRLTEY, 10% KiFoXFD 87.37%
BEERE W LEELRDBRVRIRTH o2, B
SHOYHE L AKE, BS v v 7 E10 WL 15% 1
ThfkESFEOUENAREL Bbhik. Fi
BS = = 7 CHfE o MfidkE x BiEfb L T HED
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BEErHETLI L LAREE K -7,

HEENVAR 20T D v F 75 7 4 ICBIT 51
DO ERILICOWTREEX B HESRE ST
W U R e X ATH O B s RE
MToONHOELDERILOEE T DI, B
5510 1+ wash out rate ® % uptake i X % FEIR
MmATHEM %O ERFMEZ®ELTW5. bh
bhix BS v v ik Y ERAGE & & LIl
BoONMHOBEE TS 5 2 L 2R, EFIE
RO T L < MRS DL L = D JEA D ASEE O
Bull's eye fEMih L L T —oDEkLICRER
e

Sz o BS < v FIC X 0 Gl U 72 B oA s
& it oo L S E FEI o0 BAARIC > W T b RREt & N
1. Hinl, ASTREBEGRE O BS < v 7 15%
DL LTSI E R KR 0 66.7 % 45 1 ffi #% BS
<y 7RIS L EotkEE R LRk, i
fill 1095 i & T2 B 72 W KR 83.69 A8
A% BS = v 7" £ 1090 K & MLk /4 1< 24k
RO oI Ele, EFIRLZE HI2£L
DIERTHIRT O AT RIBIEEE BS < v 7 L Hyni
#o BS =9 7D BS 2a 7 ONMMD LY LR
KED—E & Wb iz,

§ 72, MUFRAK T AL X4 % i oo i 7
HZWECH>WTBS =y 7LD 10% UL Lo &
fbx FEALKENE 5 L, RRERZHGO KL
71.4% 1o L CHipiio BS = v 7°ic & % FEfion k&
B 88.19; L#i<, finio> viability FFffiic & v
FHRETFBELBbh.

AOMHRTRETIHE, 271 2ARIRCAEE S
EoFhICE VEELECRT V. MITEEATA
BoOEGE, HitoLIEKOWE, DAL
BB EH Y, WHEOF 8 L cEgic
DMENTERK SN LMY S 5. FRIOKREFT
3, EEx K& SO0OKIRICHT, o 1/3 L
Lol EEL LY, BEFTELRETDEL
L. 7z, BEOELRTVLRERLETD
HEICE+aBEREE 2. 5%, EEHlOF
Y, BEREOMLVEETREBEST 2 TH
LY ANREI T 5 FRETH B,

A MATH O R 2 RERICICH WL 129,
201T| Re-injection #1719 <0 24 R[] 4 s 1920,
X 5icig 9mTe-MIBI 7 Fic & % 2 E#H#2D i

LISHFRETH Y, ZhboFEICX Y, a0
viability ¥JEo [ EB#F s 5.

V. & &

FEBNR /S A 23 2 HRETT BT ek L C IR R R % (o
BHAM 2T 05 SPECT % fifT L, R.OHY 7
527y ay (BS) B BV T EEIR S A 3 21T
A% o ML O & BRI & 3R 7.

1) CABG pij#%, BS v 7 F 10% L L4 i
O LK 20Tl L SPECT Lo
el f ik & R L.

2) BS = v 7} CABG ffjf 10% LA EoOR S
& 3R I KIS TR O B & B 7.

3) CABG i F MK I8R & 6% o M E X
it BS = v 7 LOENY L BEO—KERDK.

4) CABG #% o M itk TR HHEIC >V TH
HRFMIC S L CHiRTO BS <= v 7 ic X 5 FHlio
REE I R E R L.

PLEX W EGMEY 7~ 5 7 v s v EB AR
201T] 0 SPECT EoEAB LU, Hifigo
ML D 3R R o> L HEE o> E B A F
HBLrLTHEREEALNT.
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Summary

Quantitative Assessment of Improvement in Perfusion after Coronary Bypass Grafting:
Assessed by Thallium-201 Bull’s Eye Subtraction Polar Map Method

Makoto SHINDO*, Nagara TAMAKI**, Norio TAKAHASHI**,
Masahide KaAwaMoTo**, Hiroshi OHTANI**, Yoshiharu YONEKURA**,
Ryuji NoHARA*** Hirofumi KAMBARA*** Toshihiko BAN****
and Junji KoNISHI**

* Department of Internal Medicine, Mizushima Kyodo Hospital
** Department of Radiology and Nuclear Medicine,
***Third Division, Department of Internal Medicine, **** Department of Cardiovascular Surgery,
Kyoto University Faculty of Medicine, Kyoto

To assess redistribution (RD) and improvement
in regional perfusion after coronary bypass graft-
ing (CABG) on thallium-201 SPECT images
quantitatively, the Bull’s eye subtraction polar (BS)
map was created. BS map was created after sub-
traction of a normalized bull’s eye polar map from
another normalized polar map. The quantitative
assessment on this map was compared to the visual
qualitative analysis in 23 patients (115 segments)
who received CABG.

All of the improved segments after CABG
showed = 159 on the BS map. On the other hand,
609 of the non improved segments showed <10%,
on the BS map.

Furthermore, 67 % of the RD segments showing
=15% on the BS map before CABG improved in
perfusion by =15% on the BS map after CABG.
On the BS map, an excellent correlation was ob-
served between the extent of redistribution before
CABG and the extent of improvement after CABG.

Thus, BS map permits quantitative assessment
of improvement in perfusion on T1 SPECT imag-
ing, and this technique seems to be valuable for
predicting improvement in perfusion after CABG.

Key words: Emission computed tomography,
Thallium-201, Ischemic heart disease, Coronary
artery bypass surgery.
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