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NTW5, KIREXETT 5 IIEAMRRH, 77—
S ERE A pFE 2 & SEERIEE A ZEL, $561C
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(RZES: 33: 11891196, 1996)

FEBIC & o TISTRHER'?, 24 R HIRIGIRIED 5
ABIMENS.

—7, EFERF E N7 P"Te-methoxyisobutyl
isonitrile (MIBI), ™Tc¢-1,2-bis[bis(2-ethoxyethyl)
phosphino]ethan (Tetrofosmin=TF)*~® % ¢ *"Tc
e M AN, R o8 AL ¥ —
) ENRCYEEREEERLT 7 — A PR
579 & % I EEH 2 GBI EEL OS2 v
POUHERERAT AT RECTH 5. T 2T *nTe ARl
i LR A S ERAR A\ B B BUG 2 7R & 72
Wicw, BLEY Y F 57 4 ICHW A2,
W, BRRED X RO 2 EORHE;LE L
%h.

SREIZFEFELIX, OB -7 DORL LTI,
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F7 774590 | OfEELYRE TORE
EENRACRIERE IS D S i fTo 72, & 61
SPECT 7 — & JUER I LEKIFEMEL G LE
BT YRAE REIAAT 2 4T\, 15 5 720 SPECT {8 &
DI IARES & AT o 7.
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BT LR MO B 0912 CEBH BT &
VF T T 4 EREAT L7 45 B (B 38 B, Aotk
76, FHER63K) THY, b 33 HILLA
MECHALEY. HF sty v T
FI7ARBICEEREELLBITLTED,
AHA JEHED 75% VL L2 A2 L LIE, —
ROIRZEDT 25 ), ALIRZE 8 B, —=HLIwA 9 B,
BESRRE RO Lo b D3 THo72. BHE
TEBIIRAL D NERIZJE R TATAL 28 £%, AHiEBIIK 25
B, JEMIBER 15 BT 5. LAHESER] I 1348 58
HEALEBAR A Ui AT B AT (PTCA) % 4 B
@) \IHBIT L7225, YU F 757 4 ORETH
BRAEAR M BEETMIC 1A D 4 K2 &0, B
PTCA/R 1% 1 2 LA OFEBNI AR & 0 Bk L
7z,

. A =

01T Te-TF 2 #AERBFUEH SPECT 7 — 24X
£

L EERFOBERE 2 29T 111 MBq % $#HE
20~30 R L DA HERH o)L T X — ¥ & v
72 symptom limited % £ P il 1 58 & £ 17 % Bl iy
L7z, BKBMEEIC ©"Te-TF 370 MBq % 20H
ELZOLERAEK20mIT7 Iy v a, A
i % 1 0 RIMkSHE L 72, DT 9nTe-TF $HE 40~
60 7% & 0 BE/PICKER #L%! 3 Mgl 7 > —
# A PRISM 3000 % V>, 2 #%FE[H B0
SPECT 7 — % U 1T - 72 (Fig. 1). H <7 A
VAT AL, WA OWERE I LERE=Y )
Y7 EATV, 1K 60 A, 6 T E 20 1)
(X3) D 360 AR 7 — & DIUE* TV, R-
REIEZ 8§ 5El L Lz, Z2T2OT], *nTe YL
ERHTALVF—E—2ZZNZFN 74, 140keV &
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Tec-99m-TF inj.

TI-201 inj. l Dual-isotope
l 3 gated SPECT
[ ‘
——> —
20 min 40-60 min

Fig. 1 Injection and acquisition protocol for simul-
taneous dual-isotope SPECT study.

A

Apical Basal
SPECT (short axial) Bull's eye map

Fig. 2 Schematic representation of the myocardial
segments in this study.

L, 74 Y FIMEEEESE S 10% (250 TEE
L, &7 0A M= iE3 T RDo72. [H
WAL TICT T Te 5% 111: 370, o0
RAERRIEE 4.0 15 (IR L 72 fiili 2 v, 2
O F—27 (CRYEHEIT-/ET A, TINH T
D CR E33%, Te 225 T1IZId 45% THh -
7.

20171 Te-TF /L) SPECT DEE % 5 NICHEERT
FhARAR i RERTA

5517z 45 B 20 TIPTe-TF R-R 8 53] 7 —
5 &AL, % OIELHEIE SPECT (£ O1ER
ATV, WA A — T OWEIIH LT 2 ZORBUHHR
B MEDOGEHIC & 0 IEF IZEEH (Excellent),
fEH (Good), R R ANEER] (Fair), A&EH (Poor)
D 4BRBSICHENA I TR 4T o 72,

DWW 2 B O AEHINC 3D & R EEBIRECH
EXMEAT, AHA LMD 75% Ll BAkse # 45 Bk
L7,
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RENS LOCXEENBAOEHEIRFHE
201T]#nTe-TF SPECT 7 — % @ R-R 8 5% 5 —
5 %A L 72 IR L AR L SPECT F#{% o 5
BRI L LB 2 2T 4 A & ER
L, Thehte¥5454E, SEFHTLFT8 LS
A Y MIxt L, SEMIC IS A% 1T - 72,
O X EEMEEME: & LT 20TV Te-TF /[
{52 ##1% 2%+ L Circumferential profile analysis %
MAT UAREERE EICIREGH, MREEAR 2 LR ER, W3k
AN 2 BB L0 B RiTRE, PR, TEE, fIBEC
Ys 4 58| L7cEH 8 £ 7 A v MIC BT B & D
RINY Y bOBHE T/, BBERES L7 2
YD) BLIERKA Y MEEE 100 £ L, FRE
MO BT 5 % uptake & H i L 72 (Fig. 2).

TR A HIO S H 10 FIH LTI, Dual
SPECT 7 — # U & H % L L s O'T1 (G &
¥ F 257 4 (Single SPECT) % fifT L, [IFkD#H
FERE\Z B LIBPT % uptake DB 21T 72. T
YUFT 57 4 BIEFEY 241494 H (13~38 H)
Thh, TOM, LEEBEEED LA, BRI
DEALFIIRO Lo 7z,

DIRHEE ¥ Te-TF ¥ — 2 & FU /- BRI HEEE
Bafil

AT 9mTe-TE (i SPECT 77— 7 (12X ) 1%
5N iRAR N (ED) 3 & A (ES) 5%

Table 1 Image quality of dual-isotope SPECT with 2'T]

and “"Tc-TF
Excellent Good Fair Poor Total
9mTc-TF 38 7 0 0 45
201T] 19 19 7 0 45

ARERE R, AT AEE 7 IR LT
(ES count—ED count)/ED max countX 100 O {5
ATV, YLEAEIREE & L C % Wall thickening
(%WT)'"W ZHH L7z, DWT % uptake HHFE &
FER I ARERE 2 3955 8 /&I L, SR B AT
fiEfE Regional ZWT O HE I % 1T - 7=

e p UL

FHIC B 2 BIEIFY LR RAE TR L.
FAEAOREICIL, Y HR%E, unpaired t-test 3
&£ O paired t-test & >, p<0.05 & & o THiat#y
FEELL.

IvV. #% P

EE BRI X ) BERE O LRI TR 64+
10 2> 5 g R EAEE 122417 (bpm) 12, WU I E
b 127422 °5 163+28 (mmHg) £ H =74 LR *
KL (p<0.01). &2 CEBEMEFC, LERE
DB W HEHE % il 7- 3 B MY ST 21t (Horizontal T
1 mm, Sagging C 2 mm, Slow-rising type T ST
junction 25 1.5 mm LA EDIKT) 2520 7: 5 Dl
23 B (51%), Haidd> B\ M IE 8 & & 3 2 72
b DI 1361 (29%) TH o7z,

2 MR IRV S & 1) 453 & 720 SPECT [
BIEBBORARETH Y, BRKRSHNIPEL 372
SHWbOTHole. L LEEMR 273l
BT Excellent % & Good & L7:d DI,
PmTe-TF (2T 100% (45/45), *'T1 T 84% (38/45)
ERTE TR - Tz (p<0.01) (Table 1).

2 E R BEBIRBGHE < BV THERE 2
75% VL E3RZE (68 K7) & L7354, Sensitivity (&
76% (52/68), Specificity 94% (63/67), Accuracy
85% (115/135), Positive predictive value 93% (52/

Table 2 The sensitivity, specificity, and accuracy of the dual-isotope SPECT for detection
of diseased coronary artery (=75% stenosis)

LAD RCA LCX Total
Sensitivity 79% (22/28) 80% (20/25) 67% (10/15) 76% (52/68)
Specificity 94% (16/17) 95% (19/20) 93% (28/30) 94% (63/67)
Accuracy 84% (38/45) 87% (39/45) 84% (38/45) 85% (115/135)
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W Normal
& []ap
5 MI AP(+)
3 [7] M AP(-)
=
-
g * p<0.05
=
i *x p<0.01
©
=
9
o0
9]
~

n=236 n=25 n=63 n=36

Fig. 3 Comparison of regional % wall thickening
obtained from ECG-gated myocardial SPECT
data with *™Tc-TF. *p<0.05, **p<0.01

100-

80
60
40

20

Regional %uptake

TI1-201 Tc-99m-TF

Fig. 4 Comparison of regional % uptake of posterobasal
wall between 2*'T1 and *™Tc-TF.

56), Negative predictive value 80% (63/79) T& -
72 (Table 2).

SPECT H#hfE2 A 74 A% b LIZKIEH T &
87X b 45 HER; 360 LA M) IXTo
T REM BT BV T, TF A A — VI
TEFEMEHE SN AHEBU 236 €7 2~ b
(Normal seg.), 5%V 124 &7 X ¥ MIERMKT
MWEDOOLNT, ZD 1247 A D) B TIA
A=JICTEFEBCTHo - IIT 25 £ 7 A~
F (AP seg.), TF/TI 2EFEIK T H3F 5% T d o 7o 9%
36 ¥ A M (MIAP (—)seg.), TI £ A= IC
THEBETHALNLLDD TF ICH LEEET
oI 63 £ A Y b (MIAP (+)seg.) T

33 % 11 %5 (1996)

NS
T

100+
.EZ) 80
5]
)
= 60
X
® 40
=]
e
GDJD 07 n=22
o~

O+ —
Dual SPECT Single SPECT

Fig. 5 Comparison of regional % Tl uptake of infarcted
area between Single and Dual SPECT.

Hot.

ZITHET A Y MIHIET 5 HHIED Regional
%WT (X, Normal seg. (n=236), AP seg. (n=
25), MI AP (+) seg. (n=63) B LU MI AP (—)
seg. (n1=36) IZTEFNZFN 17.6+£7.2,16.6%6.8,
127£6.1, 89+7.2 LNy — L ITL b ERE
A 7z (Fig. 3).

O E\IHLUE WML AT EF i 12 3B v T SRR RE
(Fig. 2; Segment 5) @ TI/TF Li4EREATE b IZIE
WEHES N, DOAEEINRICAE EKAE L RO %
o7z 13 FEBNCEI L, [A%E8% (Segment 5) D %
uptake (n=13) & I L 72 & A 2'T]; 80.6+5.0,
#¥mTe; 80.5+7.2 (%) & A=3e %GB0 Mo 72 (Fig. 4).

FLHELD TERHFRETI LY v F 7774
%BINRETT L 72 10 B2 3BT, Dual SPECT O
HHFFMTIATIA A —JICTE80 L7 A b
27 Ay MCERKTSIROON. F22 &
7" A Y M ® % Tl uptake (& Dual SPECT B X U
H® TI Single SPECT T, ZhZHh 748+13.8
(%), 12.7£17.1 (%) & 72=F%BD % h o 72 (Fig.
5).

[ f51)

56 %, B, TRELHEEES. EERER
W THEENR (#4 AV: 90%, 4PD: 100%) D FHE S
SO RED R STV b, [AHERIC 2 8%
ME OB v F 774 2T LIcES D,
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Rest-Tl

‘imiesd
0 /EDmax
EN-1D 7 EDmax ’ 11y ehen 2 i .8 Display

dcq Date : 12/7 /1995 |

b

Fig. 6 Simultaneous dual-isotope myocardial perfusion SPECT (short axial images) in a
patient with inferior infarction. a) Rest 2°'TI and stress *™Tc-TF images showed
ischemic change of the infarct area. b) Functional map obtained from ECG-gated
SPECT data with *™Tc-TF revealed hypocontractility of the inferior wall.
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TF EBEMA A — JICTFREDRE Y ICmEE
AR T 2 B0 -0k L, TILEA A— Y TH
IAIEED SPEFEOEBKTEEL Tk
&, HIELEMD ) & HE L7 (Fig. 6a). (L
] SPECT 7 — % % H\W\ 7o DS RERRAT T I, T BE
R O IUHA T 2SR IS 2 5 T b (Fig.
6b).
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Tl FifiERE, 24 FEEEE H5VIERAE O
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BB EFHVLIEDNTEL0, AIdRLZLD
L FEEHED, B ORHRHEOBNZ AR L
) RAINAR T A D CRER S T CTEDERD
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H% QO ZH TLL Y v F 7774 (Single
SPECT) % JfifT L 7-7%, HZEMERMIK TREIL
Dual SPECT D Z N L 13IZAETH o7z, 4 HD
W EH 5 1E PTCA/R # 1 20 B LLAGHEBRAL L 72
AY, FREFREEE #6)Tid Dual SPECT (BT 5
TI 5 1 B R0%C CHESEE oM &2 £ L
LAREMD DY, SHOBGTRELEZ L.

Bonz 2 MHEOLE SPECTRidBBU AR
HFChhBERSHNIIIEZEL -3 50HDT
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Tw7z. ARAW7: SPECT YUESMFIE TUTe 41
HOZOA =2 %Mz 572012, JUEZAL IV
F—w g Y 2EBIT10% LD, FD7
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IWENLELEZD.

& 2 ATARERAT L7 1 B3O R K DOF]
X BT % & KRS % [[— SPECT, [{—A 7 1
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I T 74 TIRAEMEE L UESMED 2 [0
DT —FYWHEIZBWT, WEAEDHE, SPECT
R EDTNHEDORAEN A LS., THITHL, 1
[l f% 202 BT % TUTF L SPECT LD &Y
YIVIEE—DFHFEIME L KB L Twb i
%, HEMNB X OEERNLHELZENICAH
EEZ D, REIIBT RN R EE B
I2B W T Accuracy 85% & LA 7 Wikl R 0315
LENTW5,

S T—OMEIC R B DL 0TI, PnTe DT A
VF—7E12 X % attenuation DHIETH AH. *"Tc
WL OTI OFTHEY — 7 D720, %
BED RIAEF IR FEOMEICIED GERE A
Ul etEnsdh 5. ARG CTH 2 360 L7 — %
UEIZ BW TR EER £ BED % uptake D 2'TI,
80.6%+5.0, *"Tc; 80.5+7.2 (%) L Z=Fx RO %
rotz. L LEEFICE > T AL F—7%
HEY T —=F 777 SR L ARelAH D +53
MEIRETHLEEZD.

& TAMETIE SPECT 7 — & IUERF 12 L&
FEZEH L TWb 728, Te 7—7 2w
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A RENATEEE OGS % 1 o 72 D AEJEAE
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2B W TR ED max count R L7z, &
35 EE% ED count & L 7z854, FEZESDLH M
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Summary

ECG-Gated Dual-Isotope Myocardial SPECT with ' Tl and *™Tc-Tetrofosmin:
Simultaneous Assessment of Stress/Rest Myocardial Perfusion
and Left Ventricular Function

Shin-ichiro Kumita*, Keiichi CHo*, Sunao Mizumura*, Tetsuji Kiima*,
Masahiro ToBa*, Takeshi YaMaDpa*, Tatsuo KuMazaki*, Junko SANO**,
Yoshiki Kusama** and Kazuo MUNAKATA®*

*Department of Radiology, **First Department of Internal Medicine, Nippon Medical School

ECG-gated dual-isotope acquisition protocol in-
volving rest imaging with 2°'T] and stress *™Tc-
tetrofosmin (TF) SPECT was designed for the simul-
taneous assessment of rest/stress myocardial perfusion
and rest ventricular systolic function. This study as-
sessed the feasibility and diagnostic accuracy of this
protocol. Forty-five patients underwent the dual-iso-
tope SPECT protocol. Twenty minutes after resting
injection of 111 MBq of *°'Tl, 370 MBq of *"Tc-TF
was administered at a peak exercise. The dual-isotope
gated SPECT acquisition was performed 1 hour later.
Then, the regional count increase rate (%2WT) of
#mTc-TF from end-diastole to end-systole was calcu-
lated using an automated method which was devel-
oped for quantification of regional wall thickening

based on circumferential profile analysis in our labora-

tory. Myocardial perfusion and contractility analysis
was carried out using 8 segments of left ventricle with
comparison of coronary angiographical findings. The
sensitivity and specificity for the detection of diseased
coronary vessels (275% stenosis) were 76% and
94%, respectively. Infarcted regions showing revers-
ible defect had significantly greater %W'T as com-
pared with those with fixed defects (63 seg; 12.7 =+
6.1% vs. 36 seg; 8.9+7.2%, p<0.01). In conclusion,
this dual-isotope protocol has some advantages; i.e.,
shortening an examination time, having the exact reg-
istration of stress/rest perfusion, and simultaneous

evaluation of resting regional wall thickening.

Key words: 'TICI, *"Tc-tetrofosmin, Exercise

stress myocardial scintigraphy.
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