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Abstract

A one-hour protocol for stress myocardial scintigraphy using technetium-99m-tetrofosmin (Tc-tetrofos-
min) was compared with coronary arteriography for the detection of coronary artery stenosis in 90 consec-
utive patients without prior myocardial infarction, revascularization procedure or vasospastic angina.

Tec-tetrofosmin stress myocardial scintigraphy acquired a rest image 20 min after intravenous adminis-
tration of Te-tetrofosmin (185MBgq, 1/5 vial)using a three-head gamma camera collecting 20-sec views
over 360°. The stress test using bicycle ergometer was performed and administration of Tc-tetrofosmin
(740MBgq, 4/5 vial) was repeated at the peak stress point. The stress image was acquired 15 min after the
second injection with 5-sec views over 360°.

Coronary arteriography revealed the presence of significant coronary artery stenosis (> 75%)in 56 ves-
sels of 45 patients, including 35 patients with single-vessel disease, 5 with two-vessel disease, 2 with three-
vessel disease, and 3 with left main trunk disease.

The overall sensitivity and specificity for the detection of coronary artery disease by visual analysis were
91.1% and 77.8%, respectively, and by quantitative analyses (using bull’s-eye method) were 95.6% and
91.1%, respectively. The individual stenotic vessel sensitivities in the right coronary artery, left anterior
descending artery, and left circumflex artery were 84.6%, 90.9%, and 78.6%, respectively. The specificities
were 97.3%, 95.9%, and 100.0%, respectively.

These results suggest that stress myocardial scintigraphy using the present new protocol is a promising

approach for the detection of coronary artery stenosis.
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Fig. 1 Protocol of stress myocardial scintigraphy

Technetium-99m (**"Tc) -tetrofosmin rest imaging was begun 20 min after a 185MBq injection; the patient
then underwent stress testing and received an additional 740 MBq at peak stress. The stress image acquisi-

tion was begun 15 min after the second injection.
iv = intravenous injection.
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Fig. 2 Regional % uptake on bull’s-eye map of patients
with normal coronary arteries
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Fig. 3 Schematic representation of segments indicating
visual (upper)and bull’s-eye map (lower) analyses
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Table 1 Comparison of coronary angiography and visual analysis of stress mypcardial scintigraphy

Coronary angiography
RCA LAD LCX
+ + - + -
Abnormality in visual analysis
+ 11 19 3 9 0
- 2 3 62 5 73
Sensitivity (%) 84.6 86.4 64.3
Specificity (%) 90.5 95.4 100
Accuracy (%) 89.7 93.1 94.3

RCA =right coronary artery ; LAD=left anterior descending coronary artery ; LCX=left circumflex artery.

Table 2 Comparison of coronary angiography and bull’s-eye map analysis of stress myocardial

scintigraphy
Coronary angiography
RCA LAD LCX
+ + - + -
Abnormality in bull’s-eye map
+ 11 20 2 11 0
— 2 2 63 3 73
Sensitivity (%) 84.6 90.9 78.6
Specificity (%) 97.3 95.9 100
Accuracy (%) 95.4 95.4 96.6
Abbreviations as in Table 1.
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4. EEHWRE

e FEERE ARG, REHE CIEMmBRIIR
HTXF, bull’s-eye i CTHIEEHME (/T T TR HIR)
DEMARE SN, SRRESHFAITIIHENE,
bull’s-eye & & b ICABHRERFEIRO BIMAHRL S h
7.

B R IER % Fig. 4 ISR T 5.

BROBIIBWTIRET, £0BEIVAEEEIRIK
REATHIED, ThbLbLEOMEGEELZFELTY
EHEPNEETH S, 72 THREOKRE TIERAI,
RERBRBHRIEEROER I»2DLLT, AR
R0 H 5 EERIEFEBO VT U I B2 R
LREERRE L. ZOKR, HEHE L EEFTO
WFRIZBWTH, BOEGREZEL TV E2ER
DOTHICE L T, 0% EOKEEZAE LTV ¥
REIREHETIZIT.8% Th o245, EERFBTZIT
HT Loz L.

DXL, AEHEFHOBBROREIIN T HHEE
2RETT 5 B TIT o 2RERBIORE Tid, HEE
I & ERTTATRIC O W T EH E T b &E80% LL
E, BREIWOBULELBIFTHo. —F, LRILE

J Cardiol 1999; 34: 105-112



1 IR¢ il 3 Te-Tetrofosmin & 575 7 4 — 109

SPECT imaging
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Fig. 4 Technetium-99m-tetrofosmin myocardial scintigrams from a 64-year-old outpatient without

prior myocardial infarction

Coronary arteriography showed 95% stenosis in the proximal left anterior descending artery. SPECT imag-
ing (upper) showed transient hypoperfusion at the anteroseptal and apical wall. The bull’s-eye map (lower)
showed a low uptake area of more than 2SD below normal uptake count at the anterior and apical walls on

the stress images.
Abbreviation as in Fig. 1.

BB L TR RE B WA IKE 64.3% LKA - 72,
L2>L, bull’s-eye % V72 E RN % N 2 724 58
TILIREET8.6% F Tl L L7z,

TeBEak DO MIT AL, Z0y BT AN F =73
SPECT DH#RIZ (T8 L, WL - §4ELO FED D 2 fif
RS EOND 2 &% EDBH A S Ik < B
ENB LI o7, TeE#HBEKOHEIITIIC X
HARMEDLEG LR LY, MERHAILTL LY

J Cardiol 1999; 34: 105-112

BCTHLZL, TeVzAR V=% —%2EHThiZ, TIO
L9 BBFNAF-0 72 0 OFHI O Hf Fii & BIRLET
&%, TchEFIHAITdH 5 Te-tetrofosmin i, 1)Ly
LMD BT CRERE D UL ARULIETH 5, 2).05
NHER PR L EDEREDTE G, )Ny 25y
v Rz iR~ DRERBOTE N LASH 72012

FHLTo5 15-30 0 E CTRETEETH V), *ﬁiﬁ‘
HHzEE T2 Lo Eax A4 4. K, ¥



110 HH-EEX - RE E3»

SGRBEEINIE A E VDI, HLKEY 577
7 4 —OEME, FRBERELERT LB, B
B L BRI A IZT A Y b= TERESTHLEND
69,11-13).

T ZH W EROBHLOH L > FI/ 77 14—
2k BRI CERBOBEEEL, MEDS (AN
BESHFADTRICETNTEY, FLEELTEHE
BREERSREIZLVRLZ2 OO D BN, BE
70-100%, HFREE38—100% &ML ST 5119,
F7-, WEKORIFEICEL T, RELERENSTH
zh, AREHIRTIZ57-100%, 33-88%, 7RI F1TH
T3 48-90%, 67—100%, Z-[EIEERTiX38-90%,
67—100% T 5116719 S[EIRES L 72 Te-tetrofosmin
I BHEOZHEEI, hooitRkoiE LKL
TRESDEELXAL TV, &512, BiR LT
FOEFICIZ T, ERECTEBREEDSHITEE
ThY), FENORKRLE TORETRETHSLI L,
R - AWEGICERTAEERANI1KTHY,
BEAEMRITELI LML, BREE C1TH
RSECOBHREBDAZ ) —= v JICERLBHE
LBbihs.

—7, 4E® Te-tetrofosmin 1 B EIEICE T 5 HREC
BOWTHLIC R - -MESOE 11, BN
AEMBEENE N L THS., Thid, THIHRT
T AT - IBEANOIY AADHL, TOBEIC
IO THEON)AAMETIB/NHiS b0 LB
b, E213, EFIC L > TEIELHRFEOBEEDLS
BBEANHLILTHA. THREDLODT LAY
N THREEPVETHHLIENEELTVE, B
HeHIMOE S 2 EOERSEE L T 2T EEEDD
5. #3113, FERE, L CERRERRE TR
WEZATAHENCELT, $XRTCOBMBEBROBEEIZ
HEETH-7-HThH 5.

E1BLUE2OMBEREREDFHUBRFAITD
FIEEA L LTET. F1OMEICOWTIZSHE,

bull’s-eye =% AV 2 ERBBITEEZ MR THET 5 Z
LIZE DTS LREVEEVDY, BEOMLEEBFELIL
ATEL. SEOREHIEV 5720 IZIEEBIH R
LAEEESO7 740V, Z&F - ARG L S ITHhE
Ll B L CARBREBRO Y v PP EETH -
7o. TOZ LD, EEFEAERECHS 5 &ERLEO—
HeZzohsd, LHL, SEOKRETIIEERTZ
MxaZ LT, SHREOBHHELMLELTEY,
EEREBMIREHELHMTIFRELTAATH-
7. LAL, il Lz s oREICBE L TIE S 51T,
BGREICHF - B % BRI OWEERBE IR 2 L
WEOVRYAADEBRE L THHER, TcDE
5g8okst, BBREFERAOT—5 2ERT, il
DAL LT, E# - BEHOTOT 7 A VEERLT
RET 52 LR, BALLEICBIT S Te-tetrofosmin &
BEMEORE % &, XEBEBOLRPLEERDN.
SEIE, B GEBEDA ) -V FELLTO
BRMLHEZRETHENT, BR2HLS 2 ROHEED
BED R VEBIZR > TITo 7. ZORR, EESH
Bz BV THBEIRFEDEEOHERIZBVTIE, T
BROEHY Y F 757 14— R TiZ@EH % V71
ROBHLHI v F o714 - LABREOHEELZE
7o, SRIIELIC, BERLHONATEY) T 1 DFF
MBI 2RE %17 LEVDH 5.

f& i

Te-tetrofosmin Z AV 72 1B 70 b 2 VIC X 2 &fF
LY v F 7574 1%, HENHEEICMR Toull’s-
eye b ¥ W ERBBITEIT) T & T, ERDOTIAN
DYV F 77 4 =R TZE#RBANC L 20 70
FALVTTORBLGEY Y F75 71— LRA%EDE
HEBLIENTE. SRIOFERE LY Te-tetrofos-
min 1BERIEEIR, FELR LICHEYHICKETTE, &
BEICERSEONLZ O BB CREDNDR 7
V- v TEL L TERGREERLEDNS.

J Cardiol 1999; 34: 105-112



1 B8 Te-Tetrofosmin & ¥ F "5 7 4 —

£ 9

FLLERELALIEM 7O b a2 X 5 technetium-99m-tetrofosmin B0 v F 75 7 4 —
(Tc-tetrofosmin 1 REHE) DF ML RETT 2 BT, AETHRFE (715% %20 L, £E&HWT
1250% 3k72 Ll L) DRI BT B BRI 2 BE L7,

B IE, Te-tetrofosmin 1 KL% 1T o 72 LR E R MATEEM OB 2 V&R 367 80, EHh
IREZ 2 AT L, EREEPGELBRV729081T, 45FICEERE 2RO (—BRE3SH, =
BRESH, =BIRE26, EFXHEHKREIH).

Te-tetrofosmin 1BFfETIE, 185MBq(1/5/54 7 V) @ Te-tetrofosmin % BHE L, 205 12 KEE
BES5 TLIZ200/ AT v S T360 L L7z, HG#HETHR, LELIHEEI VI A—F— |2k
HEBHANEZIT, BAKAMEFIZTAOMBqA/SNA TV 2 BEEL, 0% 15HARZ#EL
7o, BEISHRICEWREE SH/IAT v 7T360° NE L7z, HEIREHES X CEEHEHT (bull’s-
eyel:) & 7z,

REHETIE, FEREIITTHEEIZ.1%, FHREIZT778% TH o7z, Bull'seyeiEIl L A%
BENEMR DL, ZNENIS5.6%, 91.1% ICHE L. AEREREROKRBICBITAEKE, ¥
BEZ, AEEIIRS4.6%, 97.3%, EHIT1TH£90.9%, 95.9%, EEIIER 78.6%, 100% TH-7:. k&
8 1HICB W TIZ B & aTEEEIC, o281 B W TIIRIBEICEMZ D, ZDk
312, B EREICBVTHERMNICEREICL2BWOHY v F 75 7 1 — LRISOSHIRBE
THERBBRREDEELHETRICTAI EDS, KEREREERLEEZ OGN,

X ®|

J Cardiol 1999; 34(3): 105 —112

111

7) Kelly JD, Forster AM, Higley B, Archer CM, Booker FS,

1)

2)

3)

4)

5)

6)

Ritchie JI, Bateman TM, Bonow RO, Crawford MH,
Gibbons RJ, Hall RJ, O'Rourke RA, Parisi AF, Verani MS:
Guidelines of clinical use of cardiac radionuclide imaging:
A report of the American Heart Association/American
College of Cardiology Task Force on Assessment of
Diagnostic and Therapeutic Cardiovascular Procedures,
Committee on Radionuclide Imaging, developed in collab-
oration with the American Society of Nuclear Cardiology.
Circulation 1995; 91: 1278-1303

AREF, PNERT, BF |/ =280, EkE
B, BEE= . FLVLOHA XA —T ¥ 7H*® Te-
PPN1011 D% T AHEERHAER. #[E 19925 29: 1165—
1176

A REA, BREE, AREA, BEIE—, SBA
E, EARRR, AR E: FLWOHMEA A -T >
Z#1*°"Tc-PPN1011 D& 2 & BEREE AEORE
SRR & % 55 IARERIRBABR. #%[E 1993; 30: 25-40
fE42KREA, BHNEE, AMREE, BIE—, 5HKA
E, ERER, KB E: HLVLOHILEA A I
7 #|%®"Tc-PPN1011 DR 2% & BRREE A DRET :
SRR & 5 E MABERRER. HIE 1993; 30: 257~
271

RHIEF, EXEH, £5—F, ik W HLE
F L7721 BHE % B\ 72 %"Tc-tetrofosmin B # 0 #f
SPECT I & % M. RE DT, Ipn Circ J 1997;
61(Suppl I): I1-725(abstr)

Matsuda J, Miyamoto N, Ikushima I, Takenaga M,
Koiwaya Y, Eto T: Stress *™Tc-tetrofosmin myocardial
scintigraphy : A new one-hour protocol for the detection of
coronary artery disease. J Cardiol 1998; 32: 219—226

J Cardiol 1999; 34: 105-112

8)

9)

10)

11)

12)

Canning LR, Chiu KW, Edwards B, Gill HK, McPartlin M,
Nagle KR, Latham IA, Pickett RD, Storey AE, Webbon
PM: Technetium-99m-tetrofosmin as a new radiopharma-
ceutical for myocardial perfusion imaging. J Nucl Med
1993; 34: 222227

Higley B, Smith FW, Smith T, Gemmell HG, Das Gupta P,
Gvozdanovic DV, Graham D, Hinge D, Davidson J, Lahiri
A: Technetium-99m-1,2 [bis (2-ethoxyethyl) phosphino]
ethane: Human biodistribution, dosimetry and safety of a
new myocardial perfusion imaging agent. J Nucl Med
1993; 34: 30—38

Jain D, Wachers FJ, Mattera J, McMahon M, Sinusas AJ,
Zaret BL : Biokinetics of technetium-99m-tetrofosmin:
Myocardial perfusion imaging agent: Implications for a
one-day imaging protocol. J Nucl Med 1993; 34: 1254—
1259

Sridhara BS, Braat S, Rigo P, Itti R, Cload P, Lahiri A,
Raval U, Foulon J: Comparison of myocardial perfusion
imaging with technetium-99 m tetrofosmin versus thallium-
201 in coronary artery disease. Am J Cardiol 1993; 72:
1015—-1019

Sridhara B, Sochor H, Rigo P, Braat S, Iiti R, Martinez-
Duncker D: Myocardial single-photon emission computed
tomographic imaging with *™Tc-tetrofosmin: Stress-rest
imaging with same-day and separate-day rest imaging. J
Nucl Cardiol 1994; 1: 138—143

B\A JH, ARER, PHERTF, B8, SkE
BR, FHEF, W ¥, SEX—, ZHNFE, ¥
Hzs, /DI B : *™Tc-tetrofosmin [F H 2 [EI#& 5.5
BT ARETT b a— VORE. HE1993; 30:
1191-1201



112

13)

14)

._.
W
~

16)

BH - B4 - BEK 30

Fukumoto Y, Suzuki M: Rest-preceded 1-hour method. J
Nucl Cardiol 1997 ; 4: S97 (abstr)

Tamaki N, Takahashi N, Kawamoto M, Torizuka T,
Tadamura E, Yonekura Y, Okuda K, Nohara R, Sasayama
S, Konishi J: Myocardial tomography using technetium-
99m-tetrofosmin to evaluate coronary artery disease. J Nucl
Med 1994 ; 35: 594—600

Zaret BL, Rigo P, Wackers FJ, Hendel RC, Braat SH,
Iskandrian AS, Sridhara BS, Jain D, Itti R, Serafini AN,
Goris ML, Lahiri A, for Tetrofosmin International Trial
Study Group: Myocardial perfusion imaging with *"Tc-
tetrofosmin : Comparison to *'Tl imaging and coronary
angiography in a phase I multicenter trial. Circulation
1995; 91: 313—-319

Yong TK, Chambers J, Maisey MN, Fogelman I, Clarke
SE: Technetium-99 m tetrofosmin myocardial perfusion
scan: Comparison of 1-day and 2-day protocols. Eur J Nucl
Med 1996; 23: 320—325

17) Montz R, Perez-Castejon MJ, Jurado JA, Martin-Comin J,

18)

19)

Esplugues E, Salgado L, Ventosa A, Cantinho G, Sa EP,
Fonseca AT, Vieira MR, Ortiz-Berrocal J, Tabuenca MJ,
Garcia A, Magrina J, Ortega D, Puente C, Ferrer Al,
Pedrosa J, Latre JM, Carreras JL: Technetium-99m tetro-
fosmin rest/stress myocardial SPET with a same-day 2-
hour protocol: Comparison with coronary angiography: A
Spanish-Portuguese multicentre clinical trial. Eur J Nucl
Med 1996; 23: 639—647

Thorley PJ, Ball J, Sheard KL, Sivananthan UM :
Evaluation of *Tc™-tetrofosmin as a myocardial perfusion
agent in routine clinical use. Nucl Med Commun 1995; 16:
733—740

Woldman S, McQuiston A, Ng A, Martin W, Hutton I:
Exercise 'Tl/rest *Tc™-tetrofosmin myocardial perfusion
imaging: A convenient protocol for the assessment of
coronary disease. Nucl Med Commun 1996; 17: 317—324

J Cardiol 1999; 34: 105—112



