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Table 1 Participating centers in the trial
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9mTc-tetrofosmin % F V> 72,05 SPECT D BRI A 1009

T, BB L URHIED 2 OS5V LETH
68" I())‘

ARFZE T, “Tc-tetrofosmin DFFAEIZIER L,
2[FE 44 WER B 5 S REa R FMZE L L TLUTF
R FFIZOWTRET L7, 11, atHE
HEFTE 12 B\ T ¥"Te-tetrofosmin 2 FFBF L)
SPECT |2 & % area at risk & salvaged myocardium
OFFMEAEER EER»PE ) 2 ? F/o, KETH
LNIREDS, (MEREL OBETTFRICED LD
KBS TA02? 210, R, OTI TS
N & 7RI PTCA OBIEHRE B L UBIRED
it b & 7o #RBEIEE AT ¥ Te-tetrofosmin B/
L HRE LD SPECT THTRED E ) 207 5§ 31T,
#mTc-tetrofosmin BT,/ Z#FE A B % 5 (1 H &)
T 0T B BoAS BEHEE L FERE, H5 W
12 F NLL IS0 viability 2 5 CE 20089
»? Thb. THHOFRRIEMMELREICS
WOLHIIMEA A=Y v 73MER SN A ESH
BThh, LicdoT, TNODOFMATTZ LD
EIDRIEETHA.

II. XL UHR

9mTc-tetrofosmin AMERINE AT % S M 7-1%,
1994 £ 4 A 205 1995 4 1 A (10 2 A ) 12915
T, &E 4 fiFzi2 B\ CRIMm MO RE 212 FEF
AR E L CARFE A ER L 72 (Table 1). BIXL
THEBI ORI, O FREGEE O 97 61, @
50 PTCA OFFMI 38 B, B & OF QL viabil-
ity OFFAE 77 BITH 5.

% Te-Tetrofosmin
inj.

PTCR
l PTCA

@ sF_E_ng

" Tc-Tetrofosmin

. 70 3—-1 B LUBRTHER

1. SHHIEEREEDE

1) 7O ka—1A/1B

MEOZH O HEET, B 6 BN O EE
BT, »OMITBHENLTE L TWAHIEIL, O
ZAE 6 RERILAN (2MH)), @3~5 Bk (Bak
), BLU @ 3~5 BAM% (2 12 ¥"Tc-
tetrofosmin 370-740 MBq %* i\ THHEF.L
SPECT #4To7:(7a ba—JVv1A). T/, BIE
6 BRI LAPI L2 #mTc-tetrofosmin % &5 SPECT
DRATHREE R MR TR, @BILUQ DEAD
AL HEE 5 SPECT 4T 72 (70 b 2 — )V IB).
Ihoo7uoba— )% Fig. 1ZRY. &8, 7
OkI—)U 1A/IB I2BWTIE, SUBEERE
BB LUBHIICEREEE Y, $0, BHHICE
FE B % 52 % BEAT L 7.

2) fEHTIRR

70 3=V 1A O EIGEFIEUE 39 5 CFH4E
¥ 6191108 %, BE36HBLUOLXH3H) T
HbH. Z0HLERM TR —ERERI276TH
n, BUHoOEEREY CEEENE L, D,
S, SV, B0 SPECT % 1T
LT 4B EBIERE Lz, £ 14EFIDOA
R TIMI 54812 T grade 0,1 13 10 5, grade 2,3
F4BlTH L. &F6 RMLUAICHERENFON
Tw5, fIEIMmATEIX, grade0,1(d 116, grade
2,3133B1TH 5. BITHROFHERILS4E
11.6 KT, &2fBHTH5.

#m Te-Tetrofosmin
inj. inj.

j SPECT l SPECT
1 [

L
yA A <6hr | | 3~5days G
1 I 1

Onset CAG
i 1~4 hrs i 3~5 weeks . LvG
T L 1
L Protocol-1A |
L Protocol-1B ]

Fig. 1 Protocol of acute thrombolysis assessment.
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% Tc-Tetrofosmin
#Te-Tetrofosmin inj.
inj.

|

32 %9 5 (1995)

% Te-Tetrofosmin
" Tc-Tetrofosmin inj.

|

PTCA
J_'—"—I SPECT SPECT SPECT SPECT
A AT 9
Stress Rest Stress Rest G
= 3~4 hrs lr < 14 days : 3~5 month % 3~4 hrs I, CAG

Fig. 2 Protocol of elective percutaneous transluminal coronary angioplasty (PTCA)

assessment.

70 b3 =)V 1B O EUEFI #5083 Bl (4
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»HAH. £ EFONRIZ, 7O Fa—)V 1B [
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M B X U MR.O S SPECT % HifT S 1L7-fEB)
25 fEBITH L. D)L, L FATA—HIRE
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Thb. BITHROTFEERIL 62421055, F
HRFBLOREIFITHS.

2. 15HBRY PTCA DFFAMh

) Jaoba—i2

FUEMERRIE B & OBRIAME AR 2812 TR
PTCA DEICRES & UHRBEIERD /-9, PTCA
MATHT 2 MELIA B & UF PTCA ifTH# 1-3 » A
LA BT /% 8B 9 Te-tetrofosmin <L) SPECT
W7 L72. ®"Tc-tetrofosmin D5 NERF (35 Bl
ELTER, RWTLEHRKE L, ThEh 185-
370 MBq B & U 555-740 MBq ¥ 512 & W 1T -
o, BWMER, BEEILIA-5H L
Ly F IV L3 SRS RME L & iliak Tt
7L T 5 0TI &R0 SPECT & RN Kk %
HWTiTo. 7O ba— L 2DFNE#% Fig.2 12
RY. %P, PTCA WifT 1-3 0 B I EBiREE
T, BREOFEYHR L.

2) FRTER

70 a—)v 2 OEIGEFIEKIZ 38 Bl (P4
B642+855, BH29FBLUTLEIB) TH
5. ZDH L, PTCA BINEEIX 28 fEFITH 5.
—7F, BRREL EFICERD, TR 4ERIIEN

99m Te-Tetrofosmin

#mTc-Tetrofosmin

% Te-Tetrofosmin
inj. inj

inj.

,_l_‘jl SPECT l SPECT
L J
Stress Rest
L 3~4hrs |
I 1
201 TQ
1 AT
inj. Re-in;.
l_J_,j] SPECT SPECT l SPECT
: [ 1
Stress RD Re-inj.

L 3~4 hrs ]
T 1

Fig. 3 Protocol of myocardial viability assessment in
comparison with *'TI.
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%, B2, ZH3BITHS.

3. 1LBf viability OFFM
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FEMESES X OCBUIBME LAMEZEIC T, 14
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M (A 4 AR ICREIT LS. Zh b DFER]
BT, SHERRRE, Lra—H, dEEikiE
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AR L7, RWT, OTIHE M/ Bk L
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wmTe 42 B E L B 1T 5 LAl SPECT [Hi{% O LA
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5 %47 572, “Te-tetrofosmin 3 & U8 20'T1 & 7L
5 SPECT & B isk CTHWTWA HEIZEL, H
BRI ITA—7L L IE MLy FIVERHWE
SEREEAREE L, TEAMED, WMED
A% VARUNOMBTRITL, MAICBITS
AWMELCEANENRFEL L. O ba—
V3 OFNE% Fig. 3 1R,

2) RHTIR

70 b 3= 3 ORYHERIKIE 77 B CFI4E
¥ 63.019.3 5%, B 64 BB XM 136 T
HbH. TDH L, PTetetrofosmin BT/ % T
Lo SPECT 3 & O 0'T1I &4 /B9 A/ FRERE L
5 SPECT % [FBFICHEIT L7 D3 44BITH Y, »
D, 095 4AMLANICHZEDORELITh I
39 Bl &R E Lz, 2o DIEFIOFEE
#id 61.8£103 %, HMEIS OB LI UL 4HIT
H5b.

—7J5, *Tc-tetrofosmin B,/ 4 &L SPECT
B LTI AT/ FRFE O SPECT % [BFF 12
fTL-D 1SHEBITH D, &6l 4 AB LA
ZOMEITbNI. FHERIL 62.818.9 5%,
B4 FBLOE 1 HITHEL. T, P Tec-
tetrofosmin B/ Z#FF L SPECT 5 £ UF 2'TI
B4/ 605 SPECT % RifT L 721 15 JEH)
THhY), 4EAMUANICTEEDOREHLIT DN IIES
B 14pITH L. FHERIL, 65.9£7.0%, Hik
IFIB L ULMSBITHE. ok, EEFADIL
3BNIEBEARD /ORISR L. %
B, SEMI CEEBREL BITL TV,

IV. F—2IN&E s LU

1. 7—2N&E
70 T = IZBWT, ®"Tc-tetrofosmin (<
T BLEHSPECTIZ Y Y F A XTI HWI180" b L

Segmental analysis

Left ventricular segment
Short axis (Basal and Apical) 8x2 segment

Long axis 6 segment
Segment Score grade

1: Normal

2: Mild hypoperfusion

3: Severe hypoperfusion

4: Defect

Short axis Long axis
‘qp’ v@bv mnd

Basal Apical

Fig. 4 Diagram of left ventricular segmental analysis of
myocardial SPECT.

<13 360° [Al#RIZ & DT o 7. F\V7: SPECT % &
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RILRIEE TH D, PUERRM S X ORI EIZD
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L7z, SREZICBWT, &8, 7—FIUE, L
HEEDPRLLD, BONIMEHZRIITXTX
MTANVLOETAHY) VP VT—5 280 L, L
BOT— SR AT 72,

2. T— 28R

1) L\ SPECT 1%

#mTc-tetrofosmin <L fify SPECT 1% O %57 8 [ /2 1%
DULRERZF ) B L OLEEERE ) ORENE R T 1
AEES, BOBO 8 LI/ AV M. £
7o, RMHEEMBEORKNLEATA A% E
O, [ 6 &7 22 MIZHIT. Thb O
22(8X2+6) £Z A Y MIBWVT, HEMIC nor-
mal =1, mild hypoperfusion=2, severe hypoperfu-
sion=3 B & UF perfusion defect=4 O 4 EFFIZA
a7iLL, URERDHE % 1T - 72 (Fig. 4).
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iy %728, LRHEEFAREIE T 2EBROFE
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BUERLAERIIOVWT 28088 4 #-> TH
£ L7z, U5 SPECT 10 E T MiIc B v
T, intra-, interobserver variability (Zf8 L T, 1
A, SEEMICBWVT 90% M E LR TN EH
RyBEoNI. LA o>T, HERMO7 1V L5
T 57 F IR E BB VWb DL
EZzHhi:.

LVG analysis —Centerline method—

: Anterobasal
. Anterolateral
: Apical

. Inferior

. Inferobasal

o s W N =

N S
2 l\\\\\\mt\\\\\\

3
. - X—Xc
Unit of standard deviation (USD) = SDo
X : measured shortening value

Xc, SDc : mean and standard deviation determined in 150 patients
with normal left ventricular function

Mean USD of 20 chords indicate the region wall motion in each zone
Fig. 5 Regional wall motion analysis using center-line
method.

32 % 9 5 (1995)

L5 SPECT E{$IZ DO W T T Em A T
THEEH L., o, D total score: £ il 2
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18, @ defect magnitude: normal LLAf D 455D &
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BThRLIEZLD, THa.

2) FRprEEES) & D3t

TEFI-NIIBWT, BT RIZTXTE
B FATHRZETH D, 5D P"Te-tetrofosmin /L5
SPECT % 710 k I — )L 1A Tl 2], # 2
BroE®mc, £/ 1B CIdEAMNE X 0ME
BRI HIAT LT 5. —, SIEFICBWTES
EE BB L UEBEICEIT LT, £
Z T, L SPECT Hif% b & e &k 2T
TOFFE T SPECT (2 & 2 FAFIMLFT 54 &
JEB GRS & B /LB R PTREEE) & b S
T 2%bb, L) SPECT 1§ C it H [ Wi kE % 2 & F
¥ defect score (MDS)=t "2 > k 18, 19, 20 D

Acute thrombolysis

Acute

Chronic

Short
Axis

Subacute

Long Axis

Fig. 6 *™Tc-tetrofosmin myocardial SPECT in patient with acute myocardial infarction

before and after aute thrombolysis.
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OREEMICEVITbhi., FLT, L
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USD Z ittt &€ 5 2 &2 & ) BTG Mt s A
CRPTREER) & ORE A RO 7.

V. #EtaLiE

7O ha—1,2,312BWT, EHOMHEIEF
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(MDS) BI)® USD D534 {2\ Tid Scheffe’s F D
% HILEME % BV 72, Total score 72 & DARE 1E
pairedt-test ¥ i\ 7z, 72, YR ba—vi1rbH
3DFTRTOBMICBVT S UT*EELED D
EHEL.

VI. #% 3

1. 2MEIBEREE (7O b3 —JL 1A/1B)

7o ka—) 1A OEH % Fig. 6 (ZERT
5. AFEBIE 67 ik B VO RTEE U8 ZEAE B (AL
TEIRembE) T D, KbEEE, LETTITA @ 99%
%, CPK 2,091 1U/l THDH. BE PTCARRIE
4 BEELAPIC BT, AL 30% WCBAKL TWw
5. AW BT S P Te-tetrofosmin L SPECT
TIIRTBE PR A & LRERIZ 20V CHABE 72 KARIEAS
HHLTWE, COXRBGIIEZHEHGEHE) B
T OB G5 BE) IR AIZHEVEA LTV A,

70 k32— 1A 28T 5 PTc-tetrofosmin /s
5 SPECT (2317 5 total score DFXBFHIZIL % Fig.
71ZRT. TIMI 5¥ grade 0, 1 8 & ¥ grade 2,3 D
FEGI & b (a2 O BEAMEIC 2T TH 25%,
dFAais SEMEICHT TH 10%, total score

70 TIMI 0.1
n=10
—-—
60 TIMI 2.3
§5.5£5.0 n= 4
] i)
50
o
§ 40 .5+13.4
2
30
20},

0 5 10 15 20 25
Days after acute thrombolysis

Fig. 7 Serial changes of total score of *™Tc-tetrofosmin

myocardial SPECT before and after acute

thrombolysis.

Acute thrombolysis
Subacute Chronic

Short
Axis

Long Axis

4 days 34 days

Fig. 8 *™Tc-tetrofosmin myocardial SPECT in patient
with acute myocardial infarction after acute
thrombolysis.

R LTwa, &b, FHscore, FH segment
B & U defect magnitude DRFFFHIZEALIZO VT
b kOGN 2 F2 72,

7 ba—)v 1B O &K% Fig. 8 ICERT
5. AKIEBIT 69 % B O RIEE LARIEZEREG] (L)1
Akt THDH. KBk, LETTITE D 99% Bk
7w L, CPK24711U/ CTH 5. FIE 3.5 KH
H 2842 PTCA 12 Cigdk 22 id 50% IZFKL Tw»
5. HEAME @ BHE) 28T 5 P Tc-tetrofosmin
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A5 SPECT TLAFIMFTIZEE L T 5 4%, 8%
HE4HE)ICSHIZEELTW S,

7’80 3= )V IB IZBIF 5 #Tc-tetrofosmin +[»
%5 SPECT (2817 % total score DAXEFHIZ L % Fig.
9IIRT. HEAMM, SEHEIIIITTH10%,
total score (XA L7z, %8B, FHscore, EHE L
7 X7 MEB & U defect magnitude DAERFHIZAL
IZDWT b FREOMEM % 280 7.

RIZ, ®"Te-tetrofosmin SPECT D F3) defect
score (MDS) & @M EEZLIZB T 5 FArkEE
BEE (USD) & DXttt % Fig. 10 (27”3 . 2MHS
? MDS &8P USD & ORICIE r=—0.28 (n=
14, p=ns) & RIF 22 20 % o 7.

—%, B2MY, BHEo MDS L% USD

70
TIMI 0.1
n=45
—.—
TIMI 2.3
n=6
) =
3
(%]
=
2 38.7+9.49
20 C 1 1 1 -l 1
0 5 10 15 20 25 30

Days after acute thrombolysis

Fig. 9 Serial changes of total score of ®™Tc-tetrofosmin
myocardial SPECT after acute thrombolysis.

32 % 9 %5 (1995)

EDEIZIE, FREFNr=—0.64 (n=45,p<0.05),
r=—0.70 (n=45, p<0.05) & Bif A% 20
7o /o, HAMBO MDS A2 LT 11 5ER)
DH 5 7R (64%) TIEME D FRTEEEEIE —1
USD Lk, ¥ZbbIEEELTEH, —2USD
DTFOBEDOIMRE %R LIERNI 26 18%)
KT Ehdosz. MDS 52 4B 3T D 9fl
Ti&, —1USD LLEDFERNZ 1 B (11%) (RS
L, —2USD L\TOFERIE 6 B (67%) (3L
72, &5612, MDS 2% 3 LLEDEFITIZ—1 USD
VL EDFERIH 2 <, —2USD LLFDEERIAHS 22
(88%) * 5 ® 7= (Fig. 11).

2. fEHARUPTCA (7O hO—JL2)

7a ba— 2 OREF % Fig. 12 ICERT
5. KREGIL 56 B HEOBIBM.CARIEERTE
HERAED] (RHEPT) TH 5. PTCATHI, /oHi
TATHE @D 12 90% %% H L, PTCA £ 25% \2
BIAKL TWwWh. PTCA Hii, ®"Tc-tetrofosmin % F
V72 BT REC S SPECT (2 CRITBEERAZ & Fo (M MC R
BIEAEI L T b, L SPECT TId[E
ERALIC fill-in (RIBEOWER) #BHbH. —7,
PTCA:, BERIT L 72 ®"Tc-tetrofosmin B,/
L EFIEO G SPECT TR RABGO B RO T,
DRI A S E L TV 5.

xR e L7z 33 FEBIC BV T, PTCA BIhEE 28
BITI3 PTCA L RhiER DS E X O, —K,
FIRZERE S BITIE, PTCA LR O EILIA

Acute phase

Subacute phase

Chronic phase

usD
n=14 n=45 n=45
- r=-0.28 1F ° r=-0.64 r=-0.70
p=ns p<0.05 p<0.05
SEE=0.41 0 & SEE=0.13 SEE=0.11

]

1

1 2 3 4
Mean Defect Score

Mean Defect Score

Mean Defect Score

Fig. 10 Relationships between mean defect score by *™Tc-tetrofosmin myocardial SPECT
and regional wall motion by left ventriculogram.
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Fig. 11 Relationships between mean defect score (MDS) at subacute phase by *™Tc-
tetrofosmin myocardial SPECT and regional wall motion (USD) at chronic phase.
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Fig. 12 *"Tc-tetrofosmin myocardial SPECT in patient with myocardial infarction before

and after elective PTCA.
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Fig. 13 Changes of total score of ™ Tc-tetrofosmin stress/rest myocardial SPECT before and

after elective PTCA.
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Fig. 15 Comparison of total score of *™Tc-tetrofosmin stress/rest and **'TI stress/
redistribution/reinjection myocardial SPECT.
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Fig. 16 Comparison of total score of *™Tc-tetrofosmin stress/rest, ' Tl stress/redistribution
and *'Tl stress/reinjection myocardial SPECT.
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Summary

Clinical Application of ®™Tc-Tetrofosmin Myocardial SPECT
—A Multicenter Trial—

Tsunehiko NisHiIMURA* and Masakiyo NoBUYOSHI**

*Tracer Kinetics, Osaka University, Medical School
**Cardiac Division, Kokura Memorial Hospital

We performed a multicenter trial of *™Tc-tetro-
fosmin myocardial SPECT for the assessment of acute
thrombolysis, pre and post elective PTCA and myo-
cardial viability in comparison with 2'T] myocardial
SPECT. The participants consisted of 212 patients at
44 institutions and the study lasted for 10 months. In
assessing acute thrombolysis, the perfusion defect
from the acute to subacute phase was reduced by 25%
and that from the subacute to chronic phase by 10%.
The mean perfusion defect score at subacute and
chronic phase was correlated well with regional wall
motion. The mean defect score during the subacute
phase could predict future wall motion abnormalities.

In assessing pre and post PTCA, *™Tc-tetrofosmin
stress/rest myocardial SPECT could identify the
changes of perfusion as in the case with successful
PTCA and/or restenosis. In assessing the myocardial
viability, *Tc-tetrofosmin rest myocardial SPECT
was superior to 2Tl redistribution, and equal to 'Tl
reinjection method. In summary, we concluded that
#mTc-tetrofosmin is a powerful tool, with which to di-
agnose and manage patients with coronary artery dis-
eases.

Key words: *™Tc-tetrofosmin, Acute throm-
bolysis, PTCA, Myocardial viability, Multicenter trial.
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