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Abstract

The clinical usefulness of a new myocardial perfusion imaging agent, technetium-99m tetrofosmin,
was assessed in 58 patients for a total of 76 times (mean age 9.7 years, 1-15 years) including 20 with and
26 without significant coronary stenotic lesions in Kawasaki disease.

Pharmacological (dobutamine or adenosine triphosphate disodium) or exercise stress technetium-99m
tetrofosmin single photon emission computed tomography was performed under stress and at rest on the
same day. The sensitivity for detection of stress-induced perfusion defects by this method was 90% (18/
20) and the specificity was 85% (22/26). The dose was 9.3+2.5 MBq/kg under stress and 18.7%+
5.6 MBg/kg at rest. No significant correlation was recognized between the dose and the image quality.
"Adequate image quality was provided by projection time 2040 sec per frame. Increased liver accumula-
tion was seen in 24 % (18/76), especially in younger and pharmacological stress cases. The acquisition
starting time after tetrofosmin injection was 58.4 & 18.7 min in the negative increased liver accumulation
group and 43.7+18.3 min in the positive group (p<0.01).

We recommend that the following protocol is used for pediatric imaging. 1) The standard tetrofosmin
dose is roughly 10 MBg/kg (upper limit 370 MBq) at stress and the double dose for the rest imaging.
2) SPECT projection time of 2040 sec per frame. 3) In practice, the patient should be fasting prior to
stress injection, and the imaging should be done 1 hour after eating. The rest injection should be done

immediately thereafter, and the rest image should be obtained 1 hour later.
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Selected abbreviations and acronyms

9mTc-tetrofosmin =technetium-99m tetrofosmin
20T] =thallium-201
ATP=adenosine triphosphate

RERLRENHY, HREROKE), HBRBXUTHFIED
INSVHHRICBITHEEDHLE EXH D, techne-
tium (Tc) BB D LML EANE, Th o ORERO—
rhEEEs EHFEENS. Tetrofosmin iX, T~
H AT L7 Te iZ O LR MR RA D —D>TH 59,
9nTc-tetrofosmin (T H IR CHRENTTETH ), T IZH
BLTHEBE» D2, RIFZEEMFELN, METER
BRI & B O BREERAT D BER R B 72, 20BN
BEEIN TS,

4, Y4 THIIT L 72 ®"Tc-tetrofosmin & fif (s
SPECT B2 D\ TH4IA X (retrospective) (ZHREF L, I
B REEIREE C L 5. 0HBOOBHICBNT, NME
(238 L 72,00 SPECT DR fg iz ER L.

MR EFHE

. ¥ =8

15 BUTONBREEREESH 2 Eh L LI2FY
9.8+4.1 5% (1-15 &%) DHT 44 61, &LF 14 FIDEFF58
BlTh 5. HROWFL, NIFHEISEEBREL L,
50% LA L DEEIRSEZE T 7213 BAZE 20 Bl (EEEIIRIFE
6 B, HEBIRRZE 9B, SHIRE S Bl), EEIRE X
73R EOBREERE L RO R\ 26 61, EEIIR
INA X AMER 4 Bl OB 3 61, SeRELTEIRK
71 6l), BLOWE, LEHREOBEDZOILH
SPECT #1TWIEHHR TH o728 BITH 5. REMNR
EDERERE (American Heart Association #RESHH) (3,
TEEEIRRZE TR TATHIC 50% %2 1 61, 90% 3k
%2261, TAMAE 26, HHERIC 50% ke 16, &
EBIIRFZE 13 90% e 1 B, IR FIZERFEBLE 8
BlTHot. T, FHRETILEBRIIEHTE
BIREHAEXBEHETH ), EEBIRITE TITHRIC
50% $k72 2B, 75% A 2B, 90% KE1HITH -
7-.

2. A &
1994 £ 10 B-1997 £ 3 B2, #EHEL THREH 76 @D
B0 SPECT %472 72 15 U T D5 58 o7 —

&0, BEASICEBRZEHECET IR LT
7o, WEEB L, 85 SPECT 02 Hifes L UEHE %
i L7- £ T, tetrofosmin X5&E, BEFEREDE
B, 1 FAERBICOVWTKREE L. BEFERD
ZERIZOWT, FEL BFESL X URS D5 OREH
RIS DWW TIRET L7z, BIEHIEPIC 1 ELU LD
@2 [LL_ED.0E SPECT % 4T L2 15 BITIL, 2
WrEe DRREHICIZERI & L THIEI 0.0 SPECT AR %
Buwiz?t, BEOIFERAIZZOEEN LR VIE) %
FERL 2.

M SPECT 13 UMM OBRT O /-0, BFEZEITS
¥5FEE2EFSEICL VTR, TV TXA—-F —
&7 ¥ 7213 dobutamine, adenosine triphosphate (ATP) (Z
& WY E T tetrofosmin ZEHEL, BEE &€
%, BNEFHREL:. DHRERER, RAKRSE
370MBq % 81EI\ZfE 4 DEEICEHE THE L 72
BMOEER, MRS EDOH 2 EED tetrofosmin %
HEL, REBMEERBRELL. BWAEELT, £4
BITIIEPEMT LT, EFEHOITRZERTIIT
NTA—5 —BEHEITo7. EBETOXFRITESS
B, FHEK 114128 KT, EWEHTONRIILE 21
B, FHLEH 2.9+0.4 7% (dobutamine BT 3 B, ATP
B 186l) ThHhorz. BFAMITINIA-F-T
0WHHBEEL, 35T I20W FOHML, &&
B FEFIC tetrofosmin #8E L. BEWEW TII,
dobutamine &3 5 pg/kg/min & Y BAGA L, EXFERYIZHE
# L THRE 40 ug/kg/min ¥ THRE L, BREETEIZ
tetrofosmin % EHE L 72112, ATP R IZAKRT 5 DFED
%22, 80 ug/kg/min % 2 5%, 160 pg/kg/min % 6 77,
AE 8 SR DFEFEETITV, ATP DR 6 75D
[ 55T tetrofosmin % BHE L 7.

% SPECT | AR M B3 IR R > < 7 X 5 (HALA
»< ¥ a2—RC-135DT, A&, ®F) 2LV, Hrigh
L 45° > B IERSML 45° F T% 180° [HER L, 1 /1A 20—
40F, R HETHRELE., T4, BohiT—5Z
* 54 v 3I=ay¥a2—%— (B HARP-I) |Z#n%
L, EfgRBEIZ1 E7EVETIRAL-V Y TBL
ORI 7 4 Vv & —12 & ) RILEE L 72121 Chesler 7 4
VE—FRAVWCHEEKL, S REEEEBIUER
EEK RS Z 157,

M5 SPECT D BT IIRE T 3 X UHIEWTE
E14#T (circumferential profile analysis) (& & % #H*THY %
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1. ®"Tc-tetrofosmin /(>§5 SPECT DESHTEES & UHE
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Eéﬂmfn/wnxw%%(Jllﬁiﬁﬁéﬂﬂﬂﬁiﬂqﬂ A
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L EEIREL EDORERAEICHT 5 BRI, Fé‘e)ﬁ
90% (18/20 Bll), 45 85% (22/26 Bl) TH o7z, %
LHIDREE b BT 7% BUEEAF 5 /- (Fig. 1). BAWA
EOLEB T, EETRFIIRE 89% (16/18 5), HHE
E71% (10/14 Bl) TH o 7=, T/, EWEFETIE, E
BB 205, FBERAE RO 72 2 BT SPECT
Mk, SREZROZV RBITEETH 7.

LM% SPECT D EE 5Ffil, 76 E DA T good B 59
Bl, fair & 17 BIT, HERGEBIZ% <, poor BEILFRD
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AR 5 R E 7 REREIHEAT L 72 [F— B 0.0 SPECT
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fair # 9.5+3.7 MBq/kg, ¥ 7:, ZEHF good B 18.5+
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Fig. 1 Sensitivity, specificity and accuracy of *"Tc-99m tetrofosmin SPECT in patients with Kawasaki disease and coro-
nary stenosis, and the sensitivity to detect stenosis in the coronary territory
LCA =left coronary artery; RCA=right coronary artery; MVD=multivessel disease.

Stress

Fair image quality
(age 5)

Dobutamine stress : 40 1 g/kg/min
Acquisition starting time after
tetrofosmin injection : 23 min

Rest

Stress

Good image quality
(age7)

Ergometer stress : 60 W
Acquisition starting time after
tetrofosmin injection : 52 min

Rest

Apical Middle Basal

Fig. 2 Comparison of the image quality in ®*"Tc-tetrofosmin SPECT obtained at ages 5 and 7 years in a boy with Kawasaki
disease who underwent coronary artery bypass surgery

J Cardiol 1997; 30: 331-339



_—
N s

© o
o
o

o o oo
@ 00 00

@ O
OQO

=)}

Tf dose(MBq/kg)

IN

N
=
L}
W
=}

0 2 4 6 8 10 12 14 16

Age(years)
Fig.3 *"Tc-tetrofosmin (Tf) dose per body weight used to obtain
good quality images under stress

Tf dose per body weight decreased in patients beyond age 10
years because of the allotted upper limit dose (370 MBq).
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enosine %5 & FREDERATRE I NS, ATP B O
e L CIEEN ISR ICEWC L, 8
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BIEETHDH EEZ LN,

JE#E L 72 tetrofosmin D& EFEFIIEE I 5%
BHRE L, FICBHTICER L T TEOFMATRIEIC
7 51519 Tamaki 5913, 25 2%+ L tetrofosmin & TI
2 & 5.0 SPECT OB RIToTWwb., ThbbE
BRI T AREIRBOBD 75,73%, $FREIL 80,
77%, 2 DO —ZFIL 89% T - 7245, tetrofosmin
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5. SEORED» S, BEOERIL, ELFLEY
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) LIEIER (1 FER) ORBRIT, FEROEVH
LPENZ EDn, BERDIT) PHFERICLSET—



336 REEE . OBRR - fEE 3

Short axis

Apical =

Middle
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Fig. 4 Series of short-axis *"Tc-tetrofosmin SPECT images under ATP stress in a 5-year-old girl with Kawasaki disease

without coronary artery stenosis

Increased liver accumulation is seen.

Cases

Image quality

D Fair
Good

20 30 40 sec
Projection time per frame

Fig.5 Comparison of image quality and projection time per frame

Adequate image quality was provided by projection times of
20-40 sec per frame.
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A EE L DHIR L, SPECT # KT 52 &1

S HEMEAFERH D EREL TS, A b
RO 24T, EGAEIETS IR o7z,
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B A, W OEMEOz0, 1 5O SPECT X
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i U 72 el AR e B s R SR 72 WS, 1 1) 2040
WONERB THENDOREIROONeh o722 L
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bz, L2 L, ERFITHEEDORVWEEIZE, Wi
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—FEOEETREINTESY, Tz, NERHIIE
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5813, #E LR 370 MBq TAE Y72 ) 10 MBg/kg %
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BICEWEOKREEZIT). ZOHBTCIC2EED tet-
rofosmin DEEZITV, 1 BFREZEIT CRHRHORE Y
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FWhe#E2A, ZOFabanicing, RE2
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& ]
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B

BHEERR L.

18.7 3 Td o 7= (p<0.01).
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Stress Rest )
imaging lmaging

Imaging protocol: One-day stress-rest sequence
Tetrofosmin dose stress: 10 MBg/kg(upper limit 370 MBq)

Rest: 20 MBg/kg(upper limit 740 MBq)
Data acquisition: 20-40 seconds per frame

Fig. 6 Optimum protocol for ®™Tc-tetrofosmin myocardial perfusion
imaging in young patients with Kawasaki disease

Tf iv=intravenous injection of *"Tc-tetrofosmin.
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