(R %)
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RE LR GV U 35 U % il Bh i 12 )R P B SE B 5
R ERDORRET

—20IT1 .0» /% dynamic SPECT #H\T—

YR

R

BE Bt OEBOMER) AR EO S ICE £ EMIRTED © O SERER, R I REEE) R 08
WL % W) A B f ] 291 T] O dynamic SPECT (dynamic SPECT) # Ju» TRt L7c. b3k it O
P 23 flC, Al ek Uk BhR S,  MOBh £ iR .0 = = — [ (ESE), dynamic SPECT % Jii {7 L 7.
dynamic SPECT (3 *'TICI (T) #id 5 /3% & 9 3 Beihide e © dife 33 srlf#efg L, 20, 29, 38 434
early washout rate (early WR), 240 4} % > delayed WR % 5l Uz, £ 4v4c ESE i WL X v 20 42 1A |
Sy T BB S 5 D JBAE Lic A R 8 il &, 20 Sp RN TA NG IRTEIC T L B /¥ IS filic 4p B L 7. early
WR (3 %], control Bf (BHH S #), B BFICILL A BETHE (p<0.01) IZfffiliz s Lic. 7/ A B¥
DL 20 53t early WR i fADfli% 3 Uiz, DlbX Y, JOiiBEEBh R oS+ 2 #ro—K & LT
HIer, PR O RETUR T OBIY: L Cu % I 2V RIR S fufe.

L L&l

1 O3 B T B L BB, O AL,
Wi S o HIBLIC S5 37 & W] ) 75 e 55 Doy FIT 9 EE f ¢
WHAHET 5. chaficbza—KEho e L
TWFE TS 2 c SR TR D, RIS T S)
B 30 UL EBIEF S8R L H VY. —T,
S0 )= R N IR b0 1< i 17 o S ol .S B <R A 1
BERZ52, ZoBKREMBL, EiitEoRED
DHICBWThLy FIn, =3 X — 2505
B & R L 20, Wikeo = = — [, 20Tl
L5 SPECT (Single Photon Emission Computed
Tomography) i3 F /1 E2 52 T< 5. La

* R R A R — e
ZfP 6427 18 1
RiHSZA D64E4 1 2T H
AR A ¢ AR - XK &P 6-11-1 (2 143)
FOR BRI 1 Jo K bt
INFRF o — il e
fAR e

(f%E2 31: 593-601, 1994)

U, L BRIRE 2 35 0F % BRI 75 56k L, (O W
OB O ORGFHIBIER I T NEET, £ 7 HE)
ffr % o 1 MLIRIE 2 & O RIEGE R H L oy
bt o Al PR B B B % oD [R14E
WELIC 351 L I MUIRIE D SGERR, eI JFITHE
BY S O IEIE S % ¥ I o W CEB) ASTETIE O =
= —[¥] (exercise stress 2-dimensional echocardiog-
raphy: ESE) 35 X OSHEEIE S 21T1 L5 dynamic
SPECT (dynamic SPECT) # Fi\vCHE L 72.

I 3 &
R EEAER, EBYART O, B £
21TI 0 SPECT % T SOMENEE DI, ik
D BISEOBEED & U MR T BB UE & §E
b, EEIIRERIC TR ERAERE & 3B i i)
h, ESE T JurREEEh R H & Bl5E LA R kO
PR 23 5 (e T ), BEFEBIOE 16 1) T,
ARG 534k 20 i, Aotk 3 B, TERGAERRE 65.24
10.8 3% T & - 7z (Table 1).
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Im. * &*

2t LRI, S8 T ¢ ESE, dynamic
SPECT i X O'E#hiRwE ¥ & fafT L 7 (Fig. 1).

1. ESE

HEENARIT b vy KV EBIARTE (treadmill
exercise test: TET) # v, @BEKREBI T H
G MR R 2 A L. 10 pEREOR
FRENPR DS, AU 12 FELENE L. 2o
&%, BB A E 3 W 8 0 = = — [X] (2-dimensional
echocardiography: 2DE) 08D 7=, WA
HAERRS 4 I, RIRGEARES S MR & 0 TR
B L7, 2DE CUiloE RN &, £
FhMTRE M (FLEARS v L), DA 2 Il E R, O

Table 1 Patient population

N(M/F) Age(y/o)

AP 7(7/0) 70.6+10.1
OMI(PIA) 16(13/3) 62.8:10.5

Total 23(20/3) 65.2:10.8
(Mean +SD )

N=Number of patient, AP=Angina pectoris,
OMI=0Id myocardial infarction, PIA="Post infarc-
tion angina

11) ESE (TET by Bruce protocol )
pre post Ex.  after 20 min 30min

2DE —

TET —

ECG
2) Dynamic SPECT ]
PITICI iv
ER |
SPECT i 0min —— 33 min
(5 min )

3) Coronary angiography J

Fig. 1 Protocol.

ESE=Exercise stress echocardiogram, TET =
Treadmill exercise stress test, Ex=Exercise,
2DE=2-dimensional echocardiogram, ECG =
Electrocardiogram, Dynamic SPECT=201T]
myocardial dynamic single photon emission
computed tomography, ER=Ergometer ex-
ercise stress,

31 % 6 5 (1994)

AR 4 Rt et & Z08% L 72 1%, Bruce protocol (Z
T symptom limited © TET % #if7, &£ 7% 30
DNICBBIENK L, AREHL Y AR 20 55 &
To, BEEBHRE S BES S HEIC T A% 30
SETHD 2DE 28080, ERETFAF—7IC
gk L7z, E£7, OB ERERICFE & L 7.
ESE ¢ oz Hifh £ v HP #H5 SONOS 3000
® cine loop # vy, Bourdillon ©,% o = & < /&
HEDHIL, HENICEEREER O ML 1T - 7.
Tihbb, 5t 16 5L BEES & HEMN I
normal; 0~ dyskinesis; 4 (= wall motion score
(WMS) # @5 Uit L 7.

2. dynamic SPECT

HEE AT BRI T A= E v
25W hoBAL, 34Tk 25 W Fouliy
% 2 ERPEI ART#: T HE 1T L /2. end point I
symptom limited < #ifT L, FEIRHIERERIC 0TI
% 74-148 MBq 24 mCi) &L, oic 143
HEEZ kR, &S SHABI VKT R X—, W
Aoy x—7 #3%F L3RG EETH S
PICKER #:# PRISM 3000 ¢ 5#ifs 33 43 [ i {4
L. F— 2 Wik, E~ Y v 7 244
% 64 x 64, WWAERER] 1 view 7.5 8, SR 5 v 7,
V4 view %% total 72 (24 x 3) view T, 3 4[] 360
BED 2% v v g dfE 1 [TV, S 61 4 I
ICIRIER (1 view 20 K0, SEE= 5 & 7°, 72 viewx 2
) & MR Lic. WAL T Butterworth o
74 V45— THLEEZIT, Ramp 7 4 15 —%
HEL, R L ik e ER L .
F— 2 INER R O IEIZAT - 72 4%, WIEGEL IE
BT otz Bohe SPECT #X v Bull's
eye BT S SERMFHE2 T -7, bbb,
ESE T RS RH oo B L 72 fhiic —8c+
% X 9142 SPECT {4k v B (ROD) # 3
L, ROL 2 &L 3t 7 254 =2k b 10 b T
radioisotope (RI) # 7 > k | L, time activity
curve # {Ef L 7o, WEFREEFER, EH KO RI
Ay by %Tluptake 35 & O 20Tl #iE & b
20530 (175305 20 3 £ T 3 P OIUET — #),
29 531% 6 305 29 £ T3 OWET —
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%), 38 530k (35 53t 38 43 & T 3 4y o sk
T — %) OKEEEIC B 5 FFTo early washout
rate (early WR) & 240 4y #% o delayed washout
rate (delayed WR) & Faioic & v FHH L 7.

WR=(C;—C))/C;
Ci: 20T ¥ S 0D H 7 > MK
Ci: KBl B v MK

£, W A7 547 5% control # & L
WR #BH L7z, Z =T 2DE 3 =AML T o8k
L, —J) o dynamic SPECT 3 {IEAY T Hifk+ 2
7=, 2DE ik & SPECT 4o ROI & —F A
M7 5 7%, AMEEE Tk 3 MR s E 2 (A
L IIRE[R T 360 BEINSE S %5 2 L SATRE L 7 o 1o Tz
W, NMMISREREN R E LYY, ARESFERICH S
v, 2DE FrRic k1) % BEEB R AL & SPECT
ORI LGN — B S —BhLhor.

3. HEERER

rEEhIRE R 12 Sones & 7213 Judkins 32 T
1T L, video densitometry £ iz k v %diameter
stenosis (%DS) #&H L 7-.

IV. #& 3

oAt ESE L Y, 20 43Dk b Jj b i &)
SEH S BIE U7 A BE 8 I &, 20 43K T b THE
TEE) R AL FRIRE O IRIE IS L 72 B % 15 lic 4y
$L 7= (Table 2). I4EMRIT A B 63.6412.8 5%,
B I 67.44£9.9 1T, WMBMICHEREZ B,
Stz k12, EEVAGT 2OUTI 05 SPECT (23513
L ERAFHI OB, EBARRE » KE KBS
% %3, pressure rate products (3450 TET & g
RHT LI X —2 AR OM, £7- AR, B,
control #fo> 3 M zh FRICHEEL Vb,
-tz (Fig. 2).

1. BERERFR

EEIRERAT i, A BT 1 EIRE 2 8 fFith
1) (12.590), 2 KR A 3 1 (37.5%), 3 BIRE
44 (50.09) L ZBERENELBOOLA, Zh
2L BT 1 BRZEE S 15 Filh S 1] (33.3%),
2ERE D9 B (60.0%) T, 3 KL 14

Table 2 Classification of wall motion abnormalities
after exercise and characteristics

Group A : wall motion abnormalities persisting for 220 min
Group B : no persistence group

Group A Group B
Number of patient (M/F) 8(80) 156(12/3)
Age (y/o) 63.6 + 12.8 66.0 = 9.9
Diagnosis
AP 3 4
OMI (PIA) 5 11
( Mean + SD )

Abbreviations as in Table 1.

TET

Group A

Group B Over all

Fig. 2 Comparison of pressure rate product.
HR =Heart rate, BP=Blood pressure, N.S.=
No significantly difference.
Abbreviations as in Table | and Table 2.

(6.7%) Tdh o1, 1=, %DS 1z A T8I 6
Bil7s 909, LA Lo BRIk AR &< L 72 (Fig. 3).

2. TET #%® ST Z{t

TET #%o.0ER O ST £ ko [ K (ST K
T AR OIRIEICE T 25 £ TOREM) 12 ART
145462 4y, BRET 95438 L FHE+ R
blrrnwbon, ABTEIET 2B EED
(Fig. 4).

3. %Tl uptake 5 £ 7U° WR DB

iEEIC 3315 5 %TI uptake o Mik# Fig. 5 (2,
JFFD & BERIC 3517 5 WR o#ffs % Fig. 6 1255
+. %Tluptake {3 A BT 57.3+£12.6%, BRE T
60.0+15.1% LEBEREICEEZIR DI -1z,
ATHET % 20 4y, 29 4y, 38 4y 33 X UF 240 4344
o WR (%, control #£ T 4.3+4.5,9.0+3.0, 13.3+
3.1, 49.7+0.6%, BT 1.548.6, 1,5+8.7, 3.3+
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1(12.5%) CJvp
Extent CAG 16.7% 2VD
----- E svn
%diam.stenosis 3 <76%
number 76 -89%

7 [ 90 -99%

6 total occl

5 3 RentroplIl

g 3 Rentrop 11

2

1

0 T —J

J
total occl.

total occl.

Fig. 3 Comparison of CAG findings between Group A and Group B.
CAG=Coronary angiography, 1VD=1 vessel disease, 2VD=2 vessels disease,
3VD =3 vessels disease. Other abbreviations as in Table 2.

Group A Group B

Fig. 4 Recovery time of ST change.
Abbreviations as in Table 2.

(%)
100-

80
60
40
20

Group A Group B

Fig. 5 Comparison of 9%TI uptake.
There was no significantly difference between
2 groups. N.S.=No significantly difference.
Abbreviations as in Table 2.

9.1, 36.54+17.6% LH#ERE LI-Dickt L, ARETIE
—5.544.6, —6.6+3.9, —4.94+2.4, 28.14+123Y%
LHERE L, #SHEEflICR TS5 WR 3 control Ef¥s
EUBRECHL, ABRETLTHS M %5

(%)

804 . 0.001

703 ﬂ Group A . ﬁ:o.ot —

see p<0.05 UL

604 ,I Group B mM
504 . I Control I
407 rHr'-'q/K

304 e rrty g 5
20 o T T

103 I“I__t__‘_ e I

0 T -

10 To— — X

" 20 ' 20 | 38 240 (min)

Fig. 6 Time course of washout rate on each group.
At each point of assessment, early WR and
delayed WR were significantly lower in Group
A than in the control group (5 healthy subjects)
and Group B. All data are expressed as mean
+SD.

Abbreviations as in Table 2.

L, %ic early WR % 20 4%, 29 4%, 38 43D %%
[ control ff B X O Bifickk L, AMTEH
B (p<00l) icfXfEx R L. £/, ARo2p
IR WT 20 D WR 3 Oflx R L7z,

4. £ f

R EERT 5. 155, Btk dEERER T
iz, LAD $6 |z subtotal occlusion, RCA X v
Rentrop 111 o collateral # 38 7-. LD 2DE
(3 mid.~apical anteroseptal ® mild hypokinesis
(WMS: 1) % 8w 723, ESE T il i< [l L
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Case H.T 75yrs . M
CAG: LAD #6 subtotal occlusion
collateral from RCA (Rentrop 1)

LVG : normal wall motion

Vor Post Ex. after 20 min
2DE (2C):
end diast.
end syst.

SO

Fig. 7 Apical 2-chamber views of ESE and ECG (bottom row) of a patient with proximal
lesion of LAD. Severe hypokinesia (WMS=3) of middle and apical anterior
wall on exercise did not improve after 30 minutes. ST depression in V; lead at
exercise also did not improve after 30 minutes.

CAG =Coronary angiography, LAD=Left antrior descending coronary artery,
RCA =Right coronary artery, LVG=Left ventriculogram. Other abbreviations
as in Fig. 1.

Bull's eye:
initial WR-20 WR-29 WR-38 WR-240

%TI uptake: washout rate:
51.0% -3.6% -3.4% -2.4% 46.7%

Fig. 8 Perfusion defects on exercise was shown in the anterior and septal segments.
After 20 minutes re-distribution was observed in these segments.
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TOBSEBIRFIIFEHL 72 v (WMS: 3), S5
EEEBIRFE I AMKETH 20 2L EBEL. %
7z, DERICBWT S STET AR T % 20 4
¥ CEE L. REEFICK T % dynamic SPECT
X v {EML L7z polar map ¥, ARERZICHEES
B~ DRI 2 KRR IR 2 380, ##iE 20 &
BT TICREMO Bofit B, FriEtk 20
4y, 294y, 3843 B L1240 430 WR 3 0R
D —3.6%, —3.4%, —2.4%, 46.7% LB L1I-
(Fig. 7, 8).

V. ¥ =

SO R L Y BRI V2 R ISV (- — B U 7 R =R SR
REYEEN R SBT3 = L1z Tennant, Wiggers®
DOEDK, BRACLHELPICERTWS. %
LT, ZoBEEHAWsZLiIckY, BEFRE
BRI L T2 EBAR 2 A Lol 2 —KOM%E
PEECBESH, BtERBODBY, EEE
DIEL LTIRIAL fThbh Tz L2717,

EEVARNC X 5 BILEE R % 0 RPTEEER R E O
BRI > W T oG T A TH 5 1710.13) 33,
Robertson 5V 13, ZHREDOL X, EEIAST
2 X % RFTEEEERE A AR THRICL 30 43
Rt Lot 8E L Tws. KFE T ESXHF
BrHvs itk y, EBAREDORFTEES
REDEBIET 58 & DT OB b RE L
Iz,

1. dynamic SPECT (CH>\\T

e EloOES AR OTl ML > F 275 4B
F 5 0TI gz, EBARME#S -2 T
Z0#H R 7y v bR+ 52D, WRIHEIC
EDfix 3 LE:x6Nn5. Zhicxl, Bt
DEBTIEBIRORERE, BHOFESICLY
ZOEIREAXTHS. Ll, fERORBEEY
VRAATTRT S NBCRKEEES 5D,
2UTI B EH & DRBOELE I 2 bhi .
SREIOBH TH 2 3 RH2BAIEEE PRISM 3000
i, ERFETT -2 INENTE, *RIERBHLE
CTEET 5 2o BREOHE B, E -, HvE
FRTo 2Tl OBfEZ 22 5 = L HSFIEED THh 5.

31 % 6 5 (1994)

B 3, IEHEOH T 2T #5.4% 30 4300
Wiz 10% UL o washout 2B -nicxiL, M
0% T it washout i3 30 SAPANICIT IR & A X
oY, Hich vy bOBENT 5ERLFEEL
TmEMELTWS., AFFETY, control ¥ (s
#l) icwB 1% 20,29, 38 43tk> WR (3, 43145,
9.0+3.0, 13.3+£3.1% L#EREL, WICEDOEER
LizcoiextL, BltEOsRER (AR, BE2E
b7 WR) Tiz, —09+8.0, —1.348.3, 0.5+
83% LML TRy, BMmtEIEEBHT RL &
Ty hoE—27BBhBERAICH o2,

2. EHAFEOREEIHREOEBEYT S

B

1982 4 |z Braunwald!? & %3, ‘“‘stunned
myocardium” o &S+ EB L, X6 i ICT
(intracoronary thrombolysis) D% K 7z 12w,
B pKf Iz 4, stunned myocardium 3 UiT L IZRR
ENns Lo ok, Z OBRRIT @O MF
ORI X VBT 5, BltEOERT, EHE)
AR L ZHRAEMIC X > THL AL 5210 L
sh, ZoHEAEFE L LT, LHHNCa¥ o
overload!®:20), 7y —3 <% o B 51921729 &
NEZLNLTWS. % 7= Camici 529 13, 8F-
fluorodeoxyglucose # Fjv 7= PET (Positron emis-
sion tomography) % & i PO E B EE O LR B
T OEB AR RICKAT L, EBARIC X 5 EMH
RO A TTEL Tzt BE LTV S,
PLEE Y, RPTEEESHRE OBET 2 BFIC, O
HARBEENECEEF LTS 2L 3Bz »
LA ThHsB. LML, Stahl 53, stunned
myocardium (2 33\ T U G55R O R ERE )
BINLTWs Z L2 #4451, &5 stunned
myocardium {Z dipyridamole, papaverine % 0D
WERE HE T2 2 LT, BIRMICUH IR
BYEL, HICIBUMERICH T 5 EHLRAI D
PEVEE LTV S REMEE S Z LEBELT
w3, —F, BIEREEERET VT,
stunned myocardium *I¥ELIOFEEE R LIZ LD
W44 H 029, stunned myocardium o JRIEFZRK
o, FERSOMIMEREESEL L TS
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PEL BET &Y, EEHARHR O NPTEES) R HE
WE DB, EMUMERR & & L ORI T 25E
BEHGLTCwaaEHELRETER V. L2520,
FRRHS B NMEER, DR L <L T2 DBR
EHLADZ Lid—MBCHEETH Y, Zhonl
Wiz O NI L8 v, R b
WOPL—HELTHERLEERS 2T 2w,

dynamic phase THifg+ 5 = & T, WR O
BlerBEH L. Thbb, #KEfEo early WR
(T BESEE SR 2B L 72T, 20 435K T RETEE)
SR PR REREORIBICE LB, R AS o7 o4
THCHLEE (p<00D) (c{ffliz/RL TR,

IOICHEHTREZ LI, ABD 2T HE,6
20 5% 0> WR 3 &flchofiz rL. Zhid
S BT RESE B H 0 BIE S % EFIC 35 v T, 20T
FEED O 20 DB OB TE, 2TI OB D AR D
E— 7 ICHELTWAWI L2 TR 2R Td
%. WR 3 2'TI o LRI IREE 5 & O L
TR, O REREAKTE L, o EBART & OFH
Lichia, EBIAMBRICKESCEEL RIS, L
ML A, BREE, control o> 3 i CHIZEHE = L
=X — 2 ANTICE 1T 5 pressure rate products (2
HEERv oz L, AR, BHEOMEERNT
PITL o ORI O FREETH % %TI uptake (<
FEREBDE Moz L LY, WR DT % EH)
AR X 28, LT 20T o gl EE o
FERP I TEBRHTEA Y. BLEX Y, EEHAR
B hFTREEEN R OBIE &, = O T 0TI
DY AHRDE—7IZEL TEH T, WR BME[H
L7z b L oME HEE S h, RIFTRGES) R
WOBWET T O—K & LT, EEAMEOM
X, FHEER 75 O B T o B G- o W] EME AR
WEhiz. T 3 DHEERE KM 5 L SR,

AWFAE (3 RS R O B+ % M & D TR O
R s, FBEENTFEEHCERIE LT
BHID TORETHS. Lal, BEESHRF BT
ORI SN BEEIC S LTk,

20UT] & O ARE & 272900 it 7 WER283D |2
b2z L, EEHAR 20T L SPECT oELRM
aHili T, #Fic WR 3 fAfiR O REr BT i

WD, ELICRHMORMEH L LEZHN
5.

BB L R & B 5 FR L LT, 20T
O SPECT oignvici iz > b5 2 b= a—
R RSSO b Y, A%, MO
WRE T 203y h72 bz a—E%r A
WIERALBLETH S O L, FEBAREORE
O BIE T 2 M O fEIICRERE, RRIERAH
FHOLHARHOHH, S OBRHML S HICLETH S
t%i Tz,

VI. #& E ]

1. EHHAREORIEERIC 31T 5 JNFTESES)
R OB MCREBOYERN, #CRPTEEE Ry
DEES 5 BT & EBAMMWE L = — X (ESE)
B X OEE A 2T 0 dynamic SPECT
(dynamic SPECT) # fl W\ CHE L 7-.

2. HEEHANR, RPTAEBEBIRE 2 BET 5
iz early WR (3 F 3 (p<0.01) Ic{RfE %] L,
F 72 R PTREES) R OB+ 2 ERLF I BT,
AWHET 20 530 WR 3 D& R L 7.

3. JRETHEEBNRE O BT 5 MFo —F L L
TIEBH AL BRI DAY, Rl 7O #E
KTOME L Tw s EEMEIRB S hz.

G RARXDICHIY, TREBEIBY ¥ Lw
KFENBEE M, HRTHEER 2o0ICHEETRY
WS f B — G SRR R o T E . &
TR R D HIHIc ) T, TR
WRFIREB DB £ v ¥ —, KRIBEEBIZICHE < #HfLh
LEFE+.

B, FmXOBEFIIE 32 M HAKER&RE, 8
58 Bl H ATRER SR FEF ML, F 41 MHAOBIKYS
BETBVTRE L.
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Summary

Aspects of Recovery from Regional Wall Motion Abnormalities
after Exercise in Patients with Ischemic Heart Disease Using
201T] Myocardial Dynamic SPECT

Satoshi ISHIGURO

First Department of Internal Medicine, Toho University School of Medicine

Using 201T] myocardial dynamic SPECT (dyna-
mic SPECT), we studied various aspects of the
recovery from exercise-induced ischemia, par-
ticularly the mechanism of delayed recovery from
wall motion abnormality. The subjects were
23 patients with ischemic heart disease who
underwent coronary angiography, exercise stress
two-dimensional echocardiography (ESE), and
dynamic SPECT. Using a 3-head SPECT system,
dynamic SPECT was performed for 33 min con-
secutively from 5 min after the intravenous injec-
tion of 20'TICI (TI). The regional early washout
rate (early WR) was determined at 20, 29, and
38 min after Tl injection, and the delayed washout
rate (delayed WR) was determined at 240 min.
From the duration of regional wall motion ab-

normalities on ESE, the patients were divided into
Group A (wall motion abnormalities persisting
for >20 min, n=8) and Group B (<20 min, n=
15). At each point of assessment, early WR was
significantly lower in Group A than in the
control group (5 healthy subjects) and Group
B (p<0.01). In addition, the early WR at 20
min was negative in all Group A patients. The
present study suggests that a persistent relative
and reduction in myocardial blood flow is one
factor responsible for prolonged abnormal regional
wall motion.

Key words: Ischemic heart disease, Prolonged
wall motion abnormalities, 201T]I myocardial
dynamic SPECT, Early washout rate, Exercise
stress echocardiography.
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