(R &)

by FIVEBRAFGKES ) Y ALY 2 F 7774
(*'TI-SPECT) I & % 6 £ DL BRI Tt O et

o mex Res F* ANEE B R TG

BE 19864 MLy FINVEBEMME LY Y F 25 74 (SPECT) 2 EM L7 117 &AL,
1993 £ THEMREEEHL, Fin, M5, SEEBRET, EBHFZEE, EBHEFER SPECT{#TO
Y AR DT A3 7 (E), 4 Bl SPECT £ TOM Y AADIE T A7 (L), BHANDAIT (R) %
et L7z, BRREHE R LOEROBELRET L, BEFTES 95 B 0FHUT 27 B (UL 3 &, L
I | %, RENEMmMEILRR 16 %, TEIRSA S2H S5 &, LAE3 %) Thorz. LFHMEFFLIE
LDEEE T OIEE DB (67% vs. 18%; p<0.01), BB ZHE (Mets) (6.8+2.8 vs. 8.1+2.6; p<
0.05), E(12.1£7.3 vs. 6.8+£6.7; p<0.01), L (10.3+6.4 vs. 58+6.4; p<0.01) ICHEEZEDH Y, R(1.1t
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30vs. 1.8434) ICIZEEEI LD 7-.

LDHEICE LEEORAE S L UEBE%IEL L U 4 BrR%

SPECT £ TOM Y AADK T AT T FE*HET AR FTHo 72

L. BUC®IC

HEIREEDOTFHREHET LI LIZBF LS
THEMIZE > THER EEELBERTHD. »
FEFCIEBBMOERIC L BHEE Y, L T—V
WX BHEESD, F) T ART 7 ATy AERI
WHANC X BUR Y v F 7T I BHEE,
EBHL., LrL, FHEOHEEICEHL TIX
SPECT 2L .0y v F /o uaddTnTns
DG DL e — 0 BAR N IR E
LB L TEBREBICE BRERMEL, T2
B VEEEZF o BETOIREERDFKE I
L THORWEENTWES, FHICHTT 5 HEE

* BT R R KA — A
o 7] GHHRR R
At 93 H 24 H
Wi fastt c94 6 A 16 H
BURIGERSE | LT T & 2-7-14 (3 300)
[E 37 8 7 R b E BR 2T B
K %

(®[E 34: 443-451, 1997)

MKIZTHREINZDOHE L HRANEFRICL:
W IR D WY Y F T AR AVEY
Fihk AI-HE IV, SRDbRbIIIBEHER
KEFERIRPE I CRIMMEREEEDNATRL Y F
SWVEBBEMMIE S ) T LLHBY v F ST T4
(™'TI-SPECT) % Effi L 72 BH& TH 6 EOEHIF#
PRELIOTHET 5.

II. NRELUAHZE

DI C B
5, HEFD 61 4F (1986 F)4 A6 12 AD
B BB R R R FBR BE C B Mt LR B % Bt b
n, ST RL v F3OVESERM ©TI-SPECT %
ML 708k 117 %9 6 ELLE (1993 £ C) 8
PRATRE T o 72 95 B a kit F & L7z, FHERIIL
56.0£9.5 %, B 71 Bl 24 %, LIHEED
BEEDSH Y, EENREO MO A LRI LA OF
i D7z O FEHE L 72F 30 %, EBEMTRERS TL
BRI EEDNER L 72D DD 65 L THho7:.
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2 A &

AR TEDHBRE L TV ARREIZOVTIE
ANTFIZT, BRELTVEVWHEREICOVTIRE
HICTTyr—bEERLAL. REHEBELT,
REROFER, Wi, SEfREF &ILE, KR
75, ®BRIMLAE, BME), (EEhE MR O E B A6
(Mets ), 2'TI-SPECT Af 8 X U, B¥F&RETIH
HELT, LHEROFELRGT L7, PUEIME
140 mmHg P\ b & 7213 9E7R M) 90 mmHg ML % &
IMFE, FEREIHEE 200 mg/dl LA E $ 7213 75 g #EEL
i 3 ER T O 2 Wy & MAEAE 200 mg/dl BL k% HEFR
%, ML A7 0 —)b 220 mg/dl DL EF 7213
i s HEAERS 150 me/dl DL b % S ARIMAE & L 7-.
CEHETE S (BOER 2 L RRAEFE B X UNZRIRTE), Ik
BOEH) AR ZE, ANLERE, #ER AL
AT, EER S A S, AR LR E L
7.

3) 2'TI.SPECT {& D ¥

L v K IOVES)EAT 20'TI-SPECT (& &h & 4
& LT, Bruce EICT 34T & (B & i
5 ZEEEME A, APk 30 825 145
BIC% )74 111 MBq 2 #E L7, Bk
#ELTHE, BUh, TRIESTERZ EOFEKRD
132, LEME 1 mm L EOEmMA ST TR 2
mm L E® upsloping % ST T &RA L7z, #
1S 3B L U4 B %12 SPECT £ 2 (% L 7-.

#1812 GE 15 Maxi Camera 400AT % L,
7= & OYEIIIEBFUL 45 BE D S A RIFHL 45 FE
FTI80F, —AHM30F, 32 AL DiTo 7.
{455 12 1& Ramp-Hanning 7 4 )V ¥ — % F v,
cut-off fH 0.5 (2T 7 4 V¥ —flilE ki1 L D
%% 5 L, background LFE, WRINHHIE (X1TH
oz, EEEEROREREES L LT O X
AR IT R KE LEBREHE L EML 2. A%
SIEETRE (R D ) BORES, LEPR, LI 3
ATARAERFNEFNRFEIL, 24 FEREL,
ENFNDATAATRRKAY ¥ F L) ZO5HE
DFEHE A2 w5, 15% LLEx 0 &, 50 5
74% % 1 5, 25% 25 49% % 2 &, 24% 5
1% % 3 8, 0% % 4 = & Tl defect score % iX5E

34 %75 (1997)

SHORT AXIS

Apical Mid-Ventricular Basal

A S
SRV

Fig. 1 Diagrammic thallium-201 single-photon com-
puted tomographic imagings demonstrating the
24 segments analyzed for the presence of perfu-
sion defects, using the apical, midventricular and
basal short-axis slice.

L, 24 S TDOAE % X Tl defect score & L7
(Fig. 1). %8, HIEEa o -9 74 A7LA
ETTF4 ATV A BUE (FIR) % 25% §o%(L S
HTFRRL, SN TR DY T 2 55 H 9
ELTURL %D T4 AT VABOBENrH AT
ZROz. 5 )T AFHES D1%E TO ZTl defect
score % Early X Tl defect score & L, % 1) 7 A
1E 4 BEf#£1% D X Tl defect score % Late X Tl defect
score & L7z. 7z, Early XTI defect score & 1)
Late X Tl defect score % 5[\>72 % @ % Reversible £
Tl defect score & L CatH L7z, 7% BBHTEET
o795 B EBINRE R & K L 72 BE D 54
%, TOHRTUHEEDOBEAED % {, EERER
THEWRREHS Do ZBED 19 HTho
72. % @ Early X Tl defect score (&-F34 4.47, t5HidE
M7= 2.48 TdH Y, Late X Tl defect score (¥
3.37, BREERE 239 Th o 72O TEFY +IEHER
EDTE 6 %X NENAELFMRZ ORI
WA L7,

4) HETFARRET

BAEIT Y LR RA TR L., BEERICH
LTk mET Y, TOMOHEIZOWTIZ
Student’s t-test & iV THRSE L 72, LI OF
22w Tid, Kaplan-Meier IEAEfFRIARZFIH L,
Cox-Mantel /25 % Fl W THRSE L7z, p<0.05 TH
BEEH) LHEL.

. I
TEB)E T OTI-SPECT 2 £/ L 72 117 %, 8
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PROTHETdH - 72 95 %D 9 L 0'TI-SPECT O :FAff
THMI, BEXEEZOTIER LHESNE
260 B Thorc. Bof, BEXKBEL RO
HX 1B ThHotc. BAMOAEROIHIL8 4,
B KIE & B 7213 26 % Td > 72 (Table 3).
BRI REET T, LBERO LD/ HIZ 68T
Hotz., LERDH-1EIZ218T, FOHNR
OBEMEIE L 3 4, FEEFEMLARIEE 1 &, AR

Table 1 Comparison of clinical characteristics in
patients with and without a late cardiac event

TERE 9 %4, FER BT M ILIRAT 16 &, 8
WRNA ISAHT S 4, AEIHTH- 7 (EHE
&), LEROFEICLVEEST, TRETh
DETOUR, Fih, wEEREF, CHEEDR
FEOHHEZ LB L 72 (Table 1). MR, 4E#, &M
FE, BERRIE, MPRINAE, MR SR IXTHEE R
HEERDOLR o728, LHEEORMFILLF
HEE 18 B (67%), FELFHEE 12 B (18%) & /L. F
BBV THEILE 272 (p<0.01). ThZFh
DETOEBEMFOEE AL L CLERE
{L D # #E (Table 2), 2'TI-SPECT 1§77 B %l L

No-Cardiac Cardiac
. : N RN %
event post  pValus 72 (Table 3). JEEN 7 LIS LFHHEE T 6.8+2.8,
n=68 n=27 L FHEFE 81126 LLFHHETHEICKY -
Men/Women 47121 24/3 NS 72h (p<0.05), EENEMTEFOLER PG R T
Year 55.6%£10.2 57.0+74 NS BEEBEIAON o7, T/, EBAMHIC
Hypertestion 27 (40%) 14 (52%) NS
Diabetes mellitus 12 (18%) 10 (37%) NS
Hyperlipidemia 30 (44%) 15 (56%) NS Table 3 Comparison of thallium images results in
Smoking 13(19%) 10 (37%) NS patients with and without a late cardiac event
Previ 2 <0.01
evious MI 12 (18%) 18 (67%) p<0.0 No-Cardiac _Cardiac
event event p Value
= =7
Table 2 Comparison of treadmill exercise test results in n—68 n=21
patients with and without a late cardiac event Normal scan 55 5
<0.01
No-Cardiac Cardiac Alnormal ssan B 2 PR
Val redistribution 3 6
CV_egé °f'2‘; p Value defect 10 17
n- n- Early X Tl score 6.8+67 12.1+73 p<0.0l
Ex work load (Mets) 8.1+26 6.8+28 p<0.05 Late X Tl score 58+64 103+65 p<0.01
ECG (positive/negative)  36/32 17/10 NS Reversible ZTlscore 1.1+3.0 1.8%34 NS
Event-Free 1 0.90 0.86
Survival Rate |
b 0.75 L* *
65 T
4 i 0.55
p —Group of Early X Tl score<<7 (n=51) .
i Group of Early X Tl score=7 (n=44) 4%:88;
1 2 3 4 5 6

Follow-Up(years)

Fig. 2 Cumulative event-free survival curves as a early X Tl defect score equal or more than 7

vs. less than 7.
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0.86
Event-Free
Survival Rate - 8 .
0.5 - 0.51
4  —Group of Late = Tl score <6 (n=52) +p<0.01
----- “Group of Late X Tl score 26 (n=43) +p<0.05
n I 1  — A i
1 2 3 4 5 6

Follow-Up(years)

Fig. 3 Cumulative event-free survival curves as a late ZT1 defect score equal or more than 6

vs. less than 6.

1.0

Event-Free

Survival Rate ¥

0.5

1 ik

------ Group of Ex. Work load(Mets)&6 (n=76)
4 —Group of Ex. Work load(Mets)<6 (n=19)

A - 1 i

1 2

3 4 5 6

Follow-Up(years)

Fig. 4 Cumulative event-free survival curves as an exercise work load equal or more than 6

vs. less than 6.

Mg DA H N7z BE V2o 7. Early Tl de-
fect score (O EHET 12.11£7.3, FELFHHBEIL
6.8+6.7 L.LFHEBETHEICKEC (p<0.01),
Late X Tl defect score (&L FHHHE T 10.3+6.4, I
LR 58164 LLFHBECHBEIIKE > o
72 (p<0.01). Reversible X Tl defect score {&-[~FH L
BHT18+34, JRLFHEFI 11230 LFEER
ool

Early X Tl defect score 7 LA L& & 7 KiiifE TD
B & LEFRORER L ORRTIX, Early X
Tl defect score 7 LA E#ECTIZEREE /M 3 ELIRELC
DEROBEEDE %), 4441 Early ZTI de-
fect score 7 LL LB @ Event free survival { 0.86,

Early X Tl defect score 7 &ijiiinf (& 0.65 & A EE
(p<0.05) D3A LM, 5 Ef%IE Early X Tl defect
score 7 LL_EBED Event free survival (3 0.86, Early
X Tl defect score 7 A:ififF 1 0.57 & HEA (p<0.01)
3K & { 7% - 7: (Fig. 2). Late X Tl defect score 6
LLERFE 6 RinfF CHEIBHIM 3 F£% Tl Late T
Tl defect score 6 Kii#ifF D Event free survival (&
0.92, Delay XTI defect score 6 LA L& 0.74 £ &
B (p<0.05) 25A b, SHEHTIE Late ZTI de-
fect score 6 A {ifj#F @ Event free survival (& 0.86,
Late X Tl defect score 6 LA E#13 0.57 L HEZE (p
<0.01) YK & L % o 72 (Fig. 3). —HkM 2% £ IETE
BTRE R LNV TdH 5 EB I 2 BE 6 Mets UL L&
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& 6 Mets Al TOBGHM & LFROFEER
EDRIFRTIE, 6 Mets RiiBE CIIBISHM L £ b
WO DOBERNL DD, AEEEIALN
% 7o 72 (Fig. 4).

LY v F 7 7 L LIEE L BN L IES] (Barly
X Tl defect score 7 #:fij 33 & U Late X Tl defect score
6 Al DLHFHUT S Bl ), LFEIE | & GEENE
PEIROE (I & B ZE4R3E), FEBOERY.LARAEZE | &
(Bi% 14 » A1k, EEREFELEDSN S X TH
TH), A EERE 2 4 (B 12 2 A%, Eft
PRIAF3_XCHETEDB L UEIE 39 »A, R
%, BIEMAELZ A TH), AL 15T, LHE
FERANZEIRE ST PR K F & R FEBI I
BT, R22RUREICHBL.

Iv. # =

1986 4£12 M L v N I VAR EEIWTE LA L >
FUI74 2 ERLIZEE L 6 FHOTFHKRE
W4 L, Early X Tl defect score 3 & UF Late X Tl
defect score 25 F1£IZBAFR L Twa7z. L SPECT
FH B (Early X Tl defect score 7 LA E&E 72 & NI
Late X Tl defect score 6 LA E#F) (3858 & & H 120
FilgpmL 7z,

1. ™TLSPECT IZ &3 FHHAEICDONT

VTGS Y F ST T 4 ETFRICDOWTELD
BHE=AH L TWb, planar Ti&, Bi~o TI OH
0 AB DYDY, FHEMRELARE D A AR
REEAHBIL, FRIOHLTEETHS LiESh
TWwap7=9 L L, planar & tb#LC, SPECT
E &0 BRI 25 5 2 LA RET H
AU (7@ SPECT (X B LEED F#
*EDIEREICKMET 2 L BbNIA., RLOHET
1202 SEFHE T E %% TO O'TI-SPECT D £%
DB HRRKDTFHBAERTF L SN TS, bh
H I O'TI-SPECT DFFffi& LT, Aa7{LLT
AFfifi L7z, Bull’s-eye fZ O KIBHIS A FHET 5 4
EDH DA, LHEEOEREAER I H T S b
HRbdY, SRR AT EHW. AT T
BRI DILATY (extent) 7217 T2 {, FORE
(severity) bEFlicEHFHTH L L HmES N T

AB. Fl, URTIHEE7 74 VITKEDOLD
AEAL TR0, 20F /AT S ICI35E
FOMENH AL 1050 Lo/, b
DNOFERTIL LR IZ B VT Early XTI defect
score, Late X Tl defect score & [NifHEZED BEfEDS
BEEIZ%ho72. L L Reversible Z Tl defect
score I IBEEN kol XY, EEEOE
I & ) EEFLFHBRL T D EEZON,
W I TOEBEFLHY ¥ F 7774 2RV
%?&@ﬁ%lz.lbm.wﬂms) b gi%@ L7:. #FOHH
ELT, SEDLIDNDOREDRENIIRESE
AL, HBoMbEERBEERO Lo 1E
7760 B (63%) & ILEMEIESR T % 720 EBRF
DIEMEY & LAEERERMERELZRET S
Late X Tl defect score B’ FiEEF & o7z Bb
Nna. BILSDHERADCHEEZD | BIFED
FHRILEEREDP FERERFTH D L DOHRED IT—
Hy AR EEZONL, T-FOMHY LHE
SNTHEBIDS10B & Do /o Z EBERL T
WhrEEZLND.

2. BRANOROMUDEREDFHEICONT

HANSROKFE & R L GEBIRE SIS L 5
FECHDME . F 72, FARISHT B IEFCKI
TR EINTDDHE L, HRANEMRIC L2
DA bbb O TIX, 72 280D
BIZE T SIS 27 % (28%) T A 2%, major event
THoHUIER 3 & 3%), FEBIEVELAHREZE
214 (1%) THH, Marie 5 DHETOEMPE
EBRBEED LBV BEIC/W LT 2T
SPECT £ L, #170 2> H O#EI%E T major event
MW13% THor» T L BT AL, HRAD
FHRERHFTH - 72, biubhOME TRy
WALECEATVWLZEDH DS, S HOME
THHAANDEMMEREDFRIIEFTHS T
EERLTVA,

3. BRERETFEFEROBEMRF

DHERIZ W L TERBRRFOFERERTSH
5. WEFTIZ @@3%40,45)’ %IHU:T: 38.4145) *ER
fﬁm,m' If[l(§ ILATO— )LD J:ﬁ3s.39,42~45),
HDL I L A7 10— VO TF38424 A3 LI B
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By s EHmE SR TWE,. bbb OMEHERET
(&, ™'TI-SPECT EIEH L Z 2 LN/HEBI L h D
LERORE TIIEREEIC & DR, AL
<&, LY v FRRER 12 2B URICERD
BERRT2*ET2EZIIEEL, BEI3IHL
Blp v, OITI-SPECT RIEH DRI T4 1213
WERETFPERELEZ b/,

4. DEBICOVTORE
Aalbibiud LEiE LT, (LEIE, (R
E, REEPFE, A%, EEIR S A 7824,
BEMEMEIL R E Lz, FRRICER LR
123,25.31‘33) () &)Z;fﬁ, Egbmﬁ/\*,f /{zﬁﬁapﬁ&m
LML EILERAT 2 BRI L TER SN TV A5 b
5. YR TIHEREY 2 T SEBIR S % £
LRV, ¥4y —~_r a8l
FRRFERRS BMOFEEBEIIL TV LD, b
NbN OGS Tl LFiE L CTEBINR N1 7S 24T
& RER 197 L HL AR AT 2 V7,

V. #& E

LHEBICB LEEDBEE B L U2 ORELRT
Early 3 & UF Late XTI defect score 737 {% 8% K+
Thote. 7, »TI-SPECT LIEH EE X Hh
PAEBI & D OB TEREOIEAER 12 2 A
DIBEDFERED A BTz 05, T o OFEGHIIHEED
wEREAFEAELTBY, EEikiToE5 2%
Abhb.

HEF  RMEKEZDIH, KDLV T LD
KB L S & wic 2w B EER R ER S — N
HEB L UM REO S EE L 2 HEL X
LEY. RO THHVAZE T LAHARE T
L DREH N LET.
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Prediction of 6-year Prognosis for Cardiac Event by Thallium-201 Single-Photon
Emission Computed Tomography (SPECT) with Treadmill Exercise Test

Katsumi HayasHr*, Fumitaka Onsuzu*, Shigeru Kosupa**
and Haruo NAKAMURA*

*Department of Medicine 1, National Defense Medical College
**Department of Radiology, National Defense Medical College

To examine thallium-201 single-photon emission
computed tomography (SPECT) with a treadmill exer-
cise test can predict the long-term prognosis of pa-
tients with coronary artery disease, 95 patients (71
men, 24 women) who underwent a treadmill exercise
test with thallium-201 SPECT from April to Decem-
ber 1986 were followed for 6 years. Three short-axis
slices at the apical, mid- and basal-level were selected,
and each slice was divided into eight segments. Each
segment count was assigned a score according to the
count range in the slice (score 0, count range 76—
100%; 1, 51-75%; 2, 26-50%; 3, 1-25%; 4, 0%) by
evaluating the mean value of the slice. The total Tl
defect score of each segment in 3 slices was summed
(XTIl defect score). The ‘early X Tl defect score’ was
the X Tl defect score 5 min after treadmill exercise,

and the ‘late XTI defect score’ was XTI defect score
measured 4 h after treadmill exercise. Cardiac events
occurred in 27 of the 95 patients: cardiac death 3;
myocardial infarction 1; percutaneous transluminal
angioplasty 16; coronary artery bypass graft 5; con-
gestive heart failure 3. Univariate analysis showed that
previous myocardial infarction (p<0.01), exercise
work load (p<<0.05), early X Tl defect score (p<0.01)
and late X Tl defect score (p<0.01) were independent
predictors of the prognosis. These results suggest that
thallium-201 SPECT with the treadmill exercise test
could be applicable and useful to predict long term
prognosis.

Key words: Prognosis, Treadmill exercise, ' Tl
single photon emission computed tomography.
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