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HEEh £ far T1-201 .0 SPECT (2 X % AL 55 7 D KRGt

A S S o

BEE HBAFML VT LLHY o F ST 74T, —HOEFITHAMMNE LCBET L EAHD. ZO
fo,  EftE R ST Flic kst L CHEBIART Z U 7 4 SPECT ZMif7L, M O5 Bz 23 Bi%ic b
WAER ¥+ EITV, BEFMHIC OV TERMBI 21T O L £ LICZOBERMERIC OV TR L.

57 {5 22 5] (38.6 %) I BBAERE A Ain3 3R S AL/, BAERMRE T o extent score 33 L N severity score
X, 40ER L 23 T ENRER 0.4340.21 72 65 0.2940.19, 57.3446.4 55, 32.4+30.4 & A5 (p<0.05)
WP ST, BER M RED washout rate 1F, BIERIAMMEKIS T T, AEELERTLIRMETS
ofcs FElo, WO T a2 — TR, BRAER ST O fPTREEB)C IHED B H T

PlEoz L XY, BIER % + > % washout rate »{iE\ VERF] T oL viability o Gl A H & bz,

I &

AR Y VY A CF 7T 7 40%, il
SPHEODBWICHERYY ThH, —MKICITHET)
AW & 3~ L o 2| A 2= v 7
ATV, FOAOFEICE > TEOHIE£FT- T
WS LaL, —IICIEESMMINE L BES S
Bilnrd 4D, o> viability o> I fif 25 AR A R
Wb b, ZO, WEOHEICIZ23
EI IS b IRIE 2 % v > 24TV, TSk O[5
B L OREF A ORI E R IC > W TRE L
=D THRIGT 5,

II. x4 %

g, WEVAR Y VT ALYV F ST T 4
& RAT U 2o i O BE B T, 4 RR1E 0 4y
DB ANTER T B - 72 STH (B IHPEC 4
225045, PRLMETH) TH Y, DEFICHIT HE
1% 60.44+-11.6 5T, P49, Aotk 8l Td

%

* HURR B R A — N
ZfF 62412 H 23 H
It Rmse At L 63454 J1 28 1
BIRGERSE @ AR HIX R &M 6-11-1 (B 143)
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1. EBATFE

AT L Y K32 Hv Bruce 7'a b=
— LT THIAT LTz, 1422 L icARh oLER %
FEk L, 34 T LI MEORE 21T - /2. endpoint
I o B, ST o 2mm LL EOIKT, THO
WFr, B RFEBELED 907, O W hu s ICHE
L7ciimi e U, e K@hgic 20'TICI 3~4 mCi
B, 60, AIREZBRY 143 MES) & Rk s &,
W& 21T 72,

2. F—RpkLnE

BAREBE R, 4 RERH% B L O 23 IR IC
single photon emission computed tomography
(SPECT) i X Y fifT L7z, 7 — # WX A HRML
40° 7> & ATHIAHL 35° £ T 5° 2 & iz 180°, 365
FHZDWTATY, 1 Fac> & EBE% 20, 4
Witk 3070, 23 Witk 60F) & L 7z, {ERH A
FIHEZ RV X == ) A= 2335 Liz[alig
A< H 25 (SIEMENS ##l ZLC-75), 5 —
5 RLEPREE 3 Ry v F Yy 22400CTH B
{5 FHE R IX Shepp & Logan 7 ¢ L % — % H v,
PREREITT I R, A RS IR, A =T
%1570, EEEHESHEERO 1 271 20E &
[T 6mm & |7z,
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3. BEFSHOHE L EREN
BERSAOFE, +hbb, 4RM%BICL
23pEHI% TR & U v LS & S L
T E DT, BB 2 BRI, Tk
TRERMAT 21T\, MR gk L7z,
EEABEEGROP RO 2 T A 20 bLFEE S
A X RLREH~BOED 4 2514 2Ok
L7299 2T A4 ZRICHOWT, £2F7A4 R Z L 10°
Z & » Circumferential profile curve (CPC) #{E
BLED., 2LTHERSA AT LIS, BlicfERL
7~ EHBECO 4 B8#% o CPC » mean—2 SD »
51— 7 Ll LU mean—2 SD LLF o 4> % i
BEZE LHE Lz, 2 LT, BMBgEmao)LEms Y
LREAFKbT R a7 L LT, extent score (ES)
B X O severity score (SS) # L F o Xk v FH A
L9, 4514 & 23 BE % o WA Ik 2 ik L
Tz,
ES=JERA v M/ &K1 v MK
SS=IATIRICH I B h v v b L IER TR
—TDOHT L NOEOKI | &2RA K
4. washout rate O EH,
washout rate (WR) X, &£FK1 v MoV T,
HRE R, 4%, 23 Bk o CPC LIEWT
[Rod> CPC b Lica v Ea—#ick Y, AMH
B ATHERS BN IEW TR, 4 B RO
D3RR O NI FA M, 4 RER TSR
» BN o T B2 TEA AR b g
WEFAAREEIR, 23 %I b AR Hhis
o T AR O 4 gEikic B L, FTitox
KEXVYVEH L, 21LT, 048R BT
TR ARE & TS A E 0O T R < Mol U 7.
F7o, RFEREERFERICoOVWTIE, EFNE, B

MEFFAIARE, FERIET A ARED 3 BEMH THMk L 72,

WR=CEBIAREE DN ¥ v b —4 RO 7
v v b EEBAFERON T Vb

5. BElRER
ST R a3 i TEBIREE R & MifT L7z, Bk
WA X AHA B THEL, 5% UL E*F &
REERE & Lz,

25 % 7 5 (1988)

Table 1 Incidence of late redistribution by visual

assessment
MI AP Total
LRD (+) 18 4 22 ( 38.6%)
LDR (—) 32 3 35( 61.4%)
Total 50 T 57 (100.0%)
(N.S.)
LR D =late redistribution
MI=myocardial infarction
AP =angina pectoris
Table 2 Endpoint of exercise
LRD (+) LRD (—)
HR (/min) 115.9421.5 119.9422.9

Double product 18,106+4,759

LR D =late redistribution

17,743 +5,990

6. HiELTI—K

JTREEBHE O 72, BT S Y 7 L0
SPECT & (2 (E[RIRHY ik 0= = — [ & T L,
i 0> Fe S S & B L 7e.

IvV. # 8§

HHFEANHIE U 7o BIEFF A A1 0 B X 5T 22
5] (38.6%) T& - 7= (Table 1),

YEB RS 2 0383 L O double product T
Hol Uz s, SERETH MR & JELEE R AT 0O (1]
WA TR D bt - 7o (Table 2),

Figure 1 (Zlijf{o ES 0B b &oR+. BRI
g ES X, 4 Bf#% Tix 0.434+0.21 (mean4
SD), 23m;fi# 1% 0.29+0.19 Th v, 4
L 23 % TR (p<0.05) ES O b A2 7B o
b, —7%, ILRIEFHARE T O ES X, 41K
4% 1% 0.394+0.19, 23[k[H]#% T 1% 0.444+0.22 T
HY, 4% L 23 % TRAEE AR IR
bhvlholz.

Figure 2 iCfliff® SS &7+, WEEFH AT
O SS X, 4B TIE 57.3+46.4, 23WHIE Tk
3244304 TH Y, 4WEM%E L 23 BB AR
(p<0.05) W n@Bd b i, —F, JERERS
FEETO SS X, 4 W% T 53.74£35.9, 231FH]
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(1 4-HR IMAGE
1.0 P2 23-HR IMAGE
P<0.05 N.S.
1
0.5
0
LRD(+) LRD(—)

Fig. 1 Comparison of extent score between 4-HR and 23-HR images.
LR D =late redistribution

[14-HR IMAGE

200 223-HR IMAGE
P<0.05 N.S.
150
100-
50 I
0

LRD(+) LRD(—)
Fig. 2 Comparison of severity score between 4-HR and 23-HR images.
LRD =late redistribution

% T2 60.6£982 Th Y, 4Tk L 23R T ¥, ERFET 50.749.8 %, A MIfEIN T 42.5+
FIHEEAEIRD Shih o, 11.3%, IIEFAMGHIK T 45.4+12.4%, JEFAMG

Figure 3 (CHi# O &K Z & © 4 FiH#% D WR TR T 4324 122% Th o7, WiErET 5 L,
Ao, BBIEHAMEE T WR X, EHEET PEEFA ML IFRIER S M ICH LW hoff
43.5+10.5%, FEAAGEIT 31.3+13.27,, WERH T b AEIC (p<0.05, p<0.01, p<0.01, p<0.01)
SYATEIK T 32.3£14.6%, FEFI A FHIK T 29.9+ WR D{EfEAGED &tz
182% T~ 1=, —F, IBIEFSGRETO WR Figure 4 |CIEFRE L W T o2k X OCIER
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1009 CJLRD (+)
LRD (—)

P<0.05 P<0.01 P<0.01 P<0.01

50%

0% .

NORMAL RD LRD NRD

AREA AREA AREA AREA

Fig. 3 Comparison of washout rate at 4-HR between with and without late redistribution.
RD =redistribution, LRD =late redistribution, NRD =no redistribution

Il NORMAL
100% I LRD(+)
LRD(-)
N.S. N.S.
P<0.001 P<0.01 P<0.05 P<0.05
| a— | | S—
509 1
0%

TOTAL AREA

NORMAL AREA

Fig. 4 Comparison of washout rate at 4-HR between normal group, groups with and

without late redistribution.
LRD=late redistribution

SEIR D 4 BEH% D WR Ok % 7 3. &fERO
WR i3 IE % B ¢ 50.348.5%, SRIEH A fEE T
35.0414.3%, ISRIEF 4 A B T 46.14+10.8% T
by, EFHCH LBERS AR TCRAEER
(p<0.001) WR D{EfENZED bhznicwtL, IE
BIEEO M CRAEERRD AL -/,
WHEIRTO WR ok T3, EFBEICH LRI
BOMBIARIC (p<0.05) K\ 23, JEREFS
M TRAEEIRD LN, T,

BTN L BIEH A OA B, A
XS bl - 7z (Table 3),

TEBR O IRAESE & K-HEIk Crelk L7z, IEFHHIK
TUXPRAELE 900, KM n % W\ 2%,  IBEF i fHIR
B L OIEFS AR TIIREEREE 999 LI L 22 % v
T ERFED bz (Table 4),

WO — = — X T BRI O JR TR S A L L
7=. JAPTEE&ES) % dyskinesis~akinesis @ I 4y &
Z OO & AH T TR 5 &, FEFHH
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Table 3 CAG findings in patients with and without
late redistribution

3y 2vD JYD- - Total
LRD (+) 8 5 5 18
LRD (—) 12 4 9 25
Total 20 9 14 M4
- (NS.)

LRD=late redistribution
3VD=triple vessel disease
2VD=double vessel disease
1VD =single vessel disease

Table 4 Severity of coronary artery stenosis

299% 9;99/6?/,’ 90%> Total
Normal area 0 8 35 43
RD area 24 11 8 43
LRD area 11 6 1 18
NRD area 31 6 6 43
Total 66 31 50 147

(p<0.001)
RD =redistribution
LRD =late redistribution
NRD =no redistribution

BT o RS E B 13 dyskinesis~akinesis ¢ ¥ 43
N5 L, BIEFNAEK * 3T Oftho st o
JR T REE Bl T X UE A R & hu e (Table 5),

Figure 5 12 50 5% OB AP BEEAER] 0 A HF
EH% (A), 4FM% B) B L R K% (C) o
SPECT /Gt » extent 3 X (X severity map (D)
R, ZOERNE, EENRERZHTR TR AERE
¥t Segment 13 13522 TH 2> 1 QURIMLAT#E
NEH LN, EBAWL VY LLHY T T T
¢TI FRECRBIERA AR bh i,

V. £ =

EEAR VT ALY VTS 7 4k BE
P HESE DN, Do viability OHE X, —#
N ITEBARTE S & 2 ~ 6 RO A 2 —P v
FORBIC XY BAMOFELSJEHICHES 2
ZLIZEDVFTDbRATWAI, Ui L, HER
THEAMNED bR 010, EHAMZ Y T A

Table 5 Left ventricular wall motion assessed by UCT

Dyskinesis—  Hypokinesis—

Akinesis Normokinesis Total
Normal area 0 57 57
RD area 7 50 57
LRD area 2 20 22
NRD area 36 21 57
Total 45 148 193
(p<0.001)

RD=redistribution
LR D =late redistribution
NRD =no redistribution

DY v F 757 41 X D L HE S iz AL
~PTCA % {Fo7- L = » PTCA #%0OEB AT
VI LAY Y F T T 7 4 BIEFIL Lz & oG
Ldb o, —F, —BICEMINE L GBIET B
Flhd vy, HkOFETIZOMO viability %18
NS B ATREMED B . ARFE TR, BEOFH
BTN Z 2301 LIBIE X % v v 2{TVBER
AR OBRECRRE 2 RN+ 5 L L bicE
DEERIERICHOW TR L.

T RE T 53 A7 13 o O BB 57 4517 22451 (38.6 %)
B b, TR E LT ES 8 X WSS
AEM L. ES 35 X 0SS, MEAHIE LF
BoETh-o72. ThbL, 4RI L 23R
%o ES B XU SS ZBIEHNFHET O ZEEL
BLnids sht.

IEHGEE, BOMmEE, BEFSGER, HFHE
SERTEOROD WR 2EH L7 <
OFE CRERS MEIIERERO MR CH LA
T WR OETrES LR, £ 72, 2L
ERERICOWTIE, EEHLOLE21T- 7.
WIEF Sk, EFEICHKL, hboffmT
HEIC WR 0K TFTHAEDL . EEFEETO
WR O TFIcHEBErEZ5 b0 LTHIBZ VY
ATEHEORME ATWEROLRENBEShTWSID,
JiiBF 2 U v A&V O BN AR 0L R v S HRE
REODKMTH Y, AEIORFZED 65 iEBR A
HHENPKEATHEZ LHOWMEETZ OBEEN
ELTWeLEZIBNS., £k, ANRICOWT
1038 X Ot double product Tl RE Z Helk Lz
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c o
Lo e ¢
a-Hp
D EXERCISE 4-HR S

EXTENT

¢¢
00

99.03 34.65 13.

\

D.51

SEVERITY

Fig. 5 Myocardial SPECT images at immediately after exercise (A), 4 hours later (B)
and 23 hours later (C) and extent and severity maps (D). Late redistribution
seemed in the inferior wall in a patient with previous myocardial infarction.

», BEEIRDONEL - . BEFSAHET
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ELE%E%WT@%E@IZ-IT#REW
BEES) 3, dyskinesis~akinesis o 4> & F Ol
OEHT DO BUHED & By LI T 5D L, &
HE P AR T o0 SR T REE S 3 INHE SRR Hh
2. ZoZ kb, BEFSERK To viable
BOFOFENRORMBENDS L LHic, DO
viability # |+ % 9 2 T, 4B OA 21—
X 23 BB O A A — i b LR MBI £ 38N
fli4 2 RIREME S W 2 LR S T,

PUbkoz & Xy, WROKTARD b IIAER]

TOLMF O viability 2342 5 2T, W@iFOK
AN Z 230 M B OBIER ¥ v » 2179 2 Li3H
HEeBbnik., F7z2, =2 —[XT akinesis TH
SEE BN AR PN i A VAR 1 TR B o B - 2 B b

WX TEH VY, X v EfEs viability o 3E4fh
IR OA A=Y v I EOFH LW HENRE &
ns

VI. #%

E 2

D) it O S TH 224 (38.694) 1AL
DA b7,

2) 23WEHIBO 2 X v i L 4% T o =
¥ ¥ v O TEHENT 5 HER A 8Nl 5 2
LD 5.

3) BEFAMORD b O WR (X, JBIE
ﬁ%ﬁﬁﬁtﬁﬁﬁ<£§%%ﬁ%ﬁ1f%ﬂt

4) WO T 2 — TIEBETF A fEk T o /P
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Summary

Assessment of Thallium-201 Late Redistribution
in Exercise Myocardial SPECT

Toshinori MuTO

The First Department of Internal Medicine, Toho University School of Medicine

Redistribution of Thallium-201 following ex-
ercise stress may continue to occur for more than 2
to 6 hours in some patients, and possibility exists to
underestimate the viability of myocardium with
delayed scan at those times. 57 patients with coro-
nary artery disease underwent multistage treadmill
exercise. Thallium-201 myocardial SPECT were
obtained immediately after exercise, 4 hours and
23 hours later. Quantitative analysis was performed
with circumferential profiles of continuous 9 short
axial images of left ventricle. With visual inter-
pretation, 22 of 57 patients (38.6%;) showed late
redistribution. In the group with late redistribution,
extent score was 0.43+0.21 at 4 hours and 0.29+
0.19 at 23 hours. Severity score was 57.34+46.4 at
4 hours and 32.44-30.4 at 23 hours. These dif-

ferences were statistically significant (p<<0.05).
The washout rate in patients with late redistribu-
tion was significantly lower than that in patients
without late redistribution not only at the area of
late redistribution but also at the remainder areas
including normal area. An assessment of regional
wall motion revealed that most of the myocardial
segments with late redistribution preserved con-
traction. From these observations, it is considered
that late scans are useful in order to estimate myo-
cardial viability especially in cases which shows
slow tracer washout.

Key words: Exercise thallium-201 myocardial
scintigraphy, Single photon emission computed
tomography, Redistribution, Coronary artery
disease.
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