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BARE AT R L OHBHIET T, 3BORAET PMIZEEA R L7oAS, aEIRRARE & OF B2 BRI
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1.2-bis[bis(2-ethoxy-ethyl)phosphino]ethane (TF)
&, OTe LRI A A — ¥ > Z3F & LTS
SN, UHEMOZEIICERTH S Z LA HES
Y OTICH(TD & B L TLAH ML O R i
BB L VI EHARENT VDY, SHITHE
EORD O viability SEliCH, TFOAhY v F 77
7 A HEEEEERCCTIOHY Y F 7771
XA OFMATRETH S EHESI ATV
550 L7:23o T, TFIZREEAVWONTEATI
LIIZEFOZHRELFOLDLEEZ LMD,

— %, B CEBBO TILREY > F 7774

* U B K F R i g R 8
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ki [q] T8 BR Az R

Zff 944 10 2 H
R¥fsit 1028 128
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(HZE 35: 189-195, 1998)
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BFOD TIEEHHEINT 5 Z A S0, TI O
PRAEFR (R oM v EA L', LVEF
EHMHAT A EEESIATYED, kDT
EDS, TIOMBEFLZEET H I LIEELD
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FEREiA T REE EZ LN T WD,
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AITbR TV, 22 TARZETIE, (LM
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TAIBWTEHEEL, Bmoft % S NI EERE
SFEATET AEA &9 AT L 7z
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FRIE, 199446 AN 59744 L TIZTF
EENERLOAT Y > F 7T 7 14 & RidT L7249 600 B
i, R LEROZET CREBIRER A 2 B LA
MZHEAT S 47z 81 B (B 70 B, &t 11 61,
£ 59.6100 %) THAH. R 81 il 58 flliz
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Pulmonary myocardial uptake ratio (P/M)

average pulmonary count
- 2veres : X100 (%)
average myocardial count

Fig. 1 Regions of interest placed over myocardium (M)
and left upper lung field (P) in the anterior planar
image.

80

v=0.65x+16.71
70 r=0.86
n=21

p<0.01

60

50

40 F

TF P/M (%)

30

20

101

% 10 20 30 40 50 60 70 80
Tl P/M (%)
Fig. 2 Relationship between pulmonary uptake ratio (P/
M) with Tl and TF.

BIEM L EEZ RO, FLEBRICEEREY
B2 WEFAP B3FEIR TS, 2BEEE
REFRIFEREZF T DEGITE TN TR W,

. # &

1. EHEFRUH>FIT74

TEEBEMOHY > F 75 7 1 1 LEBHRAFE
ELERHE AR HPICHRE T2 —BE? v,
EENE TS 2 R I TS ETHRIE L7, &
BEMIAEEL LT A — ¥ 2 AV, EEHEME
X 1AMT L 1SW TN & & % % B Ry
BfrEE AV, WEOLHE, FEZ STHET,
F 72X TRIES - BYNEFOBEAERD HBEEIC
TF222MBq * 8HEL, S512 1 FHEBEM*
Fedr L7otk, EBr&T LA, EBHEMTE
SPECT &I BT T 20 20 HS#IE L 7-.

T 7oA RIEGI 21 BITIE, TFESHEFLE Y

35 % 4 5 (1998)

YF U574 AT 2~10 B LA T E# By
LY v F 7574 %4To 72, EBAMIL TFE
BAMITHY Y F 77714 LERBOFIETITV,
BT 10 531470 & BB B F7RF SPECT 1% % #kf%
L7z,

SPECT #if&IIEZH B 3 MMM o~ X T
GCA9300A/HG B & U'EIE f#HT4 B GMS550U %
Hwie, Jg&EMF R A V¥ —goieeii o)
A=y RFHAL, WEZALVF—71 Y FIZTF
WRAIEHE 141 keV £ 10%, T1 #HfEHF 71 keV £10%,
2Ry AT6aX64 VT, T— Y UEIL
3RHB T A AT T6ETL, 1 FHS0R
DT — % ZYEL7-. .08 TF £/ (PIM)
OHEWEN, BB GO LG EMR L.

2. BH%/0Fh TF IEELE (P/M) DARET

SPECT TIUE L /=% 7 — ¥ DIEEE % Fv
T, ELELHEE L OFEME 2B E (ROT)
waxE L7z, (LR ERIR AL E LA EAIZ ROl & 3 E
L, Mi%Fid 5x5 €2 Lo ROl i E L (Fig.
D, TRZFND 1 ¥ 7 )Ly 7:-0) OFRETHE %
BE L7z, MEFAD b L —HDEBEDIIEL L
T, MEFCAER (PM)= e Bt RE /O
A ERF- 2 S BE X 100 (%) % K> 7.

3. BERETSSLUETEY

% 81 Bl EBIR & EARAE & TF EB) B AL
iy o F 574 MATO 2 BBLIAICAT> 72, '
Bk E AT RIZ AHA OLHEICHE L TRW % 17
v, EEIREREFRIE 75%, 90%, 99%, 100%
(GEEME) (oL, ZLTEBROEES
75% L EAxSRZES ) LHIE L, EEROFERE
RO 7.

F 7, FBRICREAT LR L SEEERE, S, £
FERH 5 (LVEF) DEE*{To7-.

Iv. #& 2

1. TF & TI O P/M D LEER

TF & TIOW A% AV CGEBIEFLLEH Y > F 7
7 7 4 & REAT L7 21 BIOBEFEE PM (&, TF, T
DEFNFNT 445199 (%), 42.9+13.2 (%) T
Hotz. TI L TF O PM (ZENFEA y=0.65x +
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Table 1 Clinical characteristics in 81 patients with

ischemic heart disease

CAD n Age Sex (M/F)
0VD (normal) 13 61.9+£10.7 12/1
SVD 24 53.2+11:2 19/5

LAD 17 56.81+9.9 12/5
RCA 6 58.3%£10.3 6/0
LCX 1 79.0 1/0
DVD 16 60.3+7.7 1373
LAD +RCA 4 60.0t£8.8 4/0
LAD+LCX 8 58.9+6.4 5/3
LCX+RCA 4 63.31+10.7 4/0
TVD 28 59.5£10.9 26/2
Total 81 59.6£10.0 70/11

CAD =coronary artery disease; 0VD = normal coronary;
SVD =single vessel disease; DVD =double vessel dis-
ease; TVD =triple vessel disease; RCA =right coronary
artery; LAD =left anterior descending branch; LCX = left
circumflex branch.

80
*p<0.05
70 tp<0.01 o
60 8 ©
o @ o g
8 50 5 o
e
= 40 5 §
w o § 8
. 30 g o 3
= o
20
,,,,,, *
- i
10 ) R !

OvVD SVD DVD TVD
(n=13) (n=24) (n=16) (n=28)
CAD
Fig. 3 Comparison of TF pulmonary uptake ratio with
number of coronary artery stenosis. 0VD=no
significant disease, SVD, DVD and TVD =single,
double and triple vessels disease, respectively. *p
<0.05, 'p<0.01

16.71, HIBIRE r=0.86 (p<0.01) L IEOHE %
7~ L7 (Fig. 2).
2. WEIRERAIR & TF O PM
IR E S DR R, 1 AIRZ (SVD) 24 B,
2 §49%% (DVD) 16 B, 3 #9w% (TVD)28 f5l, A
Bz L (OVD) 13 §1Td - 72 (Table 1).
FEBIR DIFERE T E D TE D PM L, SVD B

Table 2 Comparison of TF P/M between the patients
with and without severe coronary artery steno-
sis (=90%)

CAD TF P/M (%)
1 vessel =290% 39763 (n=17)

SYR 1 vessel <90% 392+94 (n=7)
DVD 2 vessels=90% 40.1£10.2 (n=8)
2 vessels<90% 40.1+10.6 (n=38)

3 vessels=90% 453+7.8 (n=11)

TVD 2 vessels=90% 474%11.1 (n=13)
1 vessel =90% 50.6+13.9 (n=3)
<90% 36.3 (n=1)

Abbreviations are the same as Table 1.

80
y=-0.24x+54.56

70 b 1=0.29
n=81 °©
60 F p<0.01 o o o

TF P/M (%)

20

LVEF

Fig. 4 Relationship between left ventricular ejection
fraction (LVEF) at rest and pulmonary uptake
ratio (P/M) with TF.

39.6+7.0 (%), DVD ¥ 40.1+£10.0 (%), TVD &
46.519.9 (%) THH, FEFED L VEDPM T
38.9+5.0% T, IO EMT 5 VS
RL7z (Fig.3). HEREDZOEE, | BURKH,
QAREBDOFNFND PIM & 3 BIRERHD P/
MaltEET 2L, ZRENIHREHTHEL
&h o7z (p<0.05).

REBIRIEAEAL T 90% LA EDIREDER L
90% KifiDIKEDEFOEIZIE, FEEIRON
727> 72 (Table 2).

3. LVEF & TF ® P/M DRk

TF ® P/M & LVEF i3, FELZBAOHKE p<
0.01) %7~ L7z (Fig. 4). LVEF %° 50% #ifii D &
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Table 3 Comparison between left ventricular ejection
fraction (LVEF) and TF P/M

LVEF (%) n TF P/M (%)
+
LVEF<40 9 47.4%12.0 449493
40=LVEF<50 28 44.0+8.4
< 3
S0<LVEF<60 22 39.8+83 39648 1"
60=LVEF 22 39.3+8.0

p<<0.01, compared with patients with LVEF<50.
LVEF = left ventricular ejection fraction.

(n=37) L FZNL LD n=44)1253FT 5 L, 50%
Kb DEED PIM 7% 449193 (%), 50% LL EDEE
D PM 7539.6+8.1 (%) TdH ), LVEF 2°50% *
WOEET PM HBAHEEICEBIETH -7 (p<0.01)
(Table 3).

V. # =

ISP B ORI IZER L D T ASULH &
NTWw295, FEMPRVWOS B2 IR S
n, 20, BT RN F—HE ORI - BEL
DEEEZTHNZ L0, FH L4 Ol %
ZF A, TR LIRSETIREOSE I CEN
onTe BAIALLAMMEZEE L L TRHESIATY
% . “"Tc-methoxy isobutyl isonitrile (MIBI) (& K[E
IS OEREBRSHEE N, TI L ORTE
Mz &2 BEREECHREZSE B L UEREDS
FNRIRZEEFETHL LMES ATV E 0, &
7z, B RTEF RS L T & FARICERRA A
MERTERESNTWEY, —F, TI & TED
H#ETIE, TIiE Na-K K> 712 % BBk 0
HFAHETHOI28 L, TF TR LML, 45
I by MY ToORBHMKFET L LHRE ST
VB0 FRENOERBBEFIIRL LD, fF
O TF ORFRZEA S, BEIX TI L[R2 RLF
Td Y, LA SPECT FTRIZDWTTI LT %
E, ¥ A NTEO—HFEIGVEHE SN,
ORMLAES A #ET L — & LTRSS TY
5.

AT, THEBARLLAHY > F5 774 T
LHOREBI CHBIIEE L L THY 5 1% BiEF
LAREREIE (PM) % TRIZIEA L, Bt s

35 % 4 5 (1998)

DLWIZHRATH A0 »RE L7,

1. TF ® P/M O

TF & TI Ol 5 & §ifT L 7IEBIEF TlX, TF &
TI @ P/M OFEEEIE r=0.86 & IEOME % 7R
L7z (p<0.01). ZEIRABITIE, FREEBED M
T2 EPMIEERTHHEADBRDON, 3HIE
TREBEREOLVEB L O LM, 2 HRER:
DB THEIZSHEZ R L., LEd»->T, TF
OEE AWM ER Y EEMNIIFMT L 2L
X, SHIREOBREOMBIAIIEIE & 2 2 ThRetEd®
MR, AHBTERE L CTERRNICERTH 2
EEzZ 6N
SHREBIZ BT S TF O PIM DRRE T, %
FORZE 7 B 1256V TF @ PIM 7818 6 D #A) A
IHN, HEMKBTEIZPMOBIERRET D =
EWETERD o7 M2 TEEROIEZEROM S
ERETT A 7000, 1 BB X O 2 B A RE TR
0% LLEDIERI & Z LT OFEFIZ5T PIM
AR A, MEIIAEEIRON DS
7o 3HRERICBWTY, PIM IE90% Ll 3k
EEHTHHBIKT L k2o 7. TF O 4%
HoE S, SHIFERIZ BV TEBIIRK
ROMBIZEHTHHH, PRERORE F TIEE
LIS Wk RTHo72. 72, TFOPMETID
P/M D I# Tk, AR D AR 0.65 L FR R
T, TEDPMIETIOPM T EEER <
HOEBOEEELRLELZVWIEPEZLN
7. SOERELT, TIE TF L OEREEF RS
FREDENL L, EENOEMIE LW %4
HENEZOND., E5II, TF TELAHTOMH
HEATTI &0 KL, EBBHEOWRERIZD
DB & OB CHEBEAFEL TV ST REMD &
D, EBRMEOEBDOALTIER VITFEMEDL Z 2
S5NA. 2Dz, TEDPM TIXTIOPM £
0 HIREFERe LVEF £ OB TAEDIHIZL L,
T~ M L B EAEREHE 2SR L 7% -
TwirbnLtBEbIhL., 5%OBFAFFEEN
5.

2. TF ® PM & LVEF OBFRICDOWT

T T O R L TI OFTEFERE & ORTRIZD
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WTIRECOMENR SN L7810 KRG T
(&, TFIZDWT P/M & & FHIF/E 5 BRH 3 (LVEF)
LR BT

TF O PIM & %0 LVEF (2B DO (r=0.29,
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Summary

Clinical Utility of Pulmonary **Tc-Tetrofosmin Uptake Measurement
by the Exercise Myocardial Scintigraphy in Patients
with Ischemic Heart Disease

Koji Tanicaki*, Hideki KoBayasHi**, Mitsuru MoMose**, Ayako TAKARA™**,
Shinichi Kanaya*, Shinichiro TErapA*, Haruhiko IKEGAMI**
and Kiyoko KusakaABE**

*Department of Radiological Service, Tokyo Women 's Medical College Hospital

**Department of Radiology, Tokyo Women's Medical College
***Department of Cardiology, Tokyo Women's Medical College

Increased pulmonary 'TICI (TI) uptake during
exercise has been used as a marker of multivessel
critical stenosis. We studied whether pulmonary
#mTc-Tetrofosmin (TF) uptake measurement during
exercise is useful as an additional indicator for the
detection of coronary artery disease.

Pulmonary to myocardial uptake ratio (P/M) meas-
ured by TF scintigraphy during exercise were com-
pared with findings of coronary angiography in eighty
one patients with ischemic heart disease and also P/M
measured with Tl in twenty one cases.

TF P/M level in the patients with triple vessel dis-
ease was higher than that in the patients with no coro-
nary stenosis, single vessel disease and double vessel

disease. However, there was no significant correlation
between TF P/M and the severity of coronary artery
stenosis. Inverse correlation was observed between TF
P/M and left ventricular ejection fraction (LVEF) (r=
0.29, p<0.01). TF P/M in the patients less than 50%
of LVEF was significantly higher than that in the pa-
tients over 50% of LVEF (p=0.05). TF P/M was well
correlated with TI P/M (r=0.86).

In conclusion, quantitative TF P/M during exercise
was thought to be useful indicator for the evaluation of
coronary artery disease.

Key words: *’"Tc-Tetrofosmin, ' TICI, Pulmo-
nary to myocardial uptake ratio, Left ventricular ejec-
tion fraction (LVEF), Coronary artery disease (CAD).
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