(& #%)
EEAWM SR EF LY T 77 74612 BIT5
Dipyridamole B i o~ F 7T 7 4 OFHEOHET
——arm-ergometer 3 X O44(i7 ergometer & D fig
/I —*  #ER EE* WE BE* K| FEPF
Tokm WmI* o fREE W Bk R R —KY
BE PA%MBIIRMACE, KBRS, @0 EE2 WEEIEFIC i % dipyridamole AL >~ v F

757 4 DFHMIC oW T, arm-ergometer, AA{7 ergometer & HEHG Lic. DAY v F 75 A RIEHR &
R Lic 56 Bl x4, IfifE, (A%, end-point FDKRARFTR, 20Tl D%~ b A%, washout
rate, .(»fjj | background % %t L7-. Arm-ergometer, AA{7. ergometer (& C HELOARICH LB, *
nER, 13616, 146k 2 FH0OHRTH 1. Arm-ergometer 12312 OLHRE» 7 v bics3 5 il
DI D AZE 3749% THhH, dipyridamole fAff 29+5%) X b b HECEM -1 AT ~DHL
DIABRLEGEERTWA D L5, Washout rate (3 dipyridamole £ 1Ay 45+9%, 447 ergometer A3
46+12% THhH, [M%EDft%x L1z, Dipyridamole £1ifo .0 / background [tix 4.6+0.8 TH Y, 2 ff
» ergometer (arm-ergometer; 3.5+0.7, A7 ergometer; 4.240.9) X b L AFICE L, kb REFCHEY
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piUte, EB AR RS CHERIC, dipyridamole R0~ v F 77 7 4 AR TH - 1o,

L gL&IC

PASAEBINRIE(EAE, KBRS o BhRRE (LM
BT, EMMECIKRE AT 5 BB E <Y,
FOREEZHT 5 2 L3, BWEMICEETH
5. Linl, TROORELETLBETIE, B
WOMBAGTII R Z L3 L, ARD Y v
Fr 574 2T+ 5 LT, MECKS. ITH,
dipyridamole &7 (D &%) L v F 77 7 4
PHEEIAMICRD S HHELE LT bR s L)
2K ->TETWS, 72, B0 #ES)CX 5 arm-
ergometer (Arm) L, ZLR I T4 0349, 2nF

* L RER AR £ v 2 — RS IR
¥ [7] LR
ZH 43I 6H
R 4S5 2T H
RIS R KBFFR A S-T-1 (2 565)
ENTIERR 2R & v & — SHRZ R
[T S A E

(BB 29: 1207-1213, 1992)

FEIC B+ 5 830 7 v, 4 alig, dipyridamole
AMDAT Y > F 75 7 4 & arm-ergometer, AALT
ergometer (Ergo) LItk L, MEBHEANT AR i
Bl WT, EOHENRLERTH %0 & Rt
Lol

IL MR&ELVHE

D x R

EBVAGT O R FEB D 5 5, 666123\ Tl
MyrF 7774 BEERER L. DY F
777 4 & PTD %Tl-uptake 22 W44 & 909
UEERTLOEEFEEX. 72720, UTo
FEGNZ O MR & BETE Rz ot Lz,
(1) washout rate 2% 25% LA (D &fr 34, Arm,
Ergo zh Zh | BRI S i), Q) i, O
BRECOHB, 3) i E I EEIRE B HER &
NIIER]. Ledd-> T, PLEoSth% i +564
DRR LI ol ZORNRE, FAEEBIIRMLE
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354, KBRS, X OKBHIRAEREL 1, AN
FIBIC X 5 PURRRBE O AER] 2 B, 2 Dt 8 45 & 75
> TG, BYEAE), fE1SF), FHERIT 6649
% (RlK425%, B85k Th 7.

2) LB FTT T4

D ARGy v F 75 7 413 29 BIICHEST L 2.
Dipyridamole 0.56 mg/kg % 4 4»f 13 T L,
BIEAT 3 4rfic 20UTI 111 MBq % 8 L 7.
29 f5th 11 iz 13 dipyridamole #EE 1% 7> & AL
ergometer |2 X % {KRAREBAN 25W, 3 4
O L, EBIBRLA 2 HIC 2T 2 EE L 1.
Arm (3 134lic, Ergo (Z14FICHEFTL, WIhd
WiRARTEEfT 2. S FED, 242 LIC Arm
Tz 10W ¥, Ergo Tix 25W FoARERE%
whinEt, 142 Lici)E, 12 FE0ER L
Lz, WEFERICEWT=ryzy FEAW,
BESEapm2ictovfllEgl k. XL, Arm T
FAMPOMENEIRETH Y, AWKTHRE
EbiciBEick > TREL, ZhziAME L
L. w¥hb, MEoms, LER ST KT,
HAELMEGER (RREBE LMD 85%), LT
W9 - S, H8h % end-point & L7z, 20Tl #
S 4k L ARERIMIC, 1EH, ZERIRML 45° B X
O 70° @ 3 J51A) planar % % L 7.

BRI L 7oy, AR =) A -2 B35 LI
Ohio-Nuclear #:#fl# > =4 2 5 24108 &, 57—
& pLERAE R Gamma 11, 128 kw ThH 5.

3) #&AB

ZFF RN TOMF JWPTC 3 2 Er 3 28 9 »BEro 4
OBEI (3 % 3 pixel) % 5% %€ L, background & L T
HfERR i UK & S OBLEURE BUE L s, il
iz BT 2 ffiEF o count &, OLFFMFTO 3 hEro
BE.CMEIR D 9 HEK count & Dt # lung uptake
rate L L7z, £7z, DFi~D% Y T LAOHDIAH
ORERLHE O HRE o - » i, O count &
background L olbE Hi L. bbb, £F
[ &AM count & background & ok %
ko, 3HMICBIT LA b0OFHERTL,
> /background H & L 7-. Washout rate (¥, 7t
9 MFTOELERICBIT 2 EE Rz, ZHL

29 % 10 5 (1992)

THEH & h7=-27 2 —# (lung uptake rate, wash-
out rate, [} / background tt), ¥ X 0N,
i/, end-point FDRERFT R A 3 fio Al
1 HBRE L 7.

4 Hitar

¥AEF P+ 1 FRERETRT L.
7E (T unpaired t-test # |V T{T - 7=,

. # 8

1) REBFAROLE

Table 1 (2 ZFEAR & 1T - IIEFIOLEHR, MR,
RS R, end-point 2 R+, BERLEICHEL
7=k, Arm 13 fth 1 4], Ergo 14 filh 2 o
HThote., ThoD 2BTIR ETRIE2FHFZ
L% < (2744 2041), Ergo Tid TR DK
A BFINBEO L. B, DAMICX ZE]
TERNE LD 14, MadBASp&As 3 238 o & h
Pz, DB 2B ELMBORT LI flicT I/ 7
1V 2 125~250 mg % fEA L 7.

OF, L o LR & K AR O 2 (4HR,
4BP) 5 X O double product (DP) (3, D AT
xZEhZh, 16£15min!, —8+14mmHg, 12800
45700 min~!'-mmHg T&H H, Arm (ZFhFi 51
+14 min~!, 27422 mmHg, 23800+ 5400 min~!.
mmHg) % Ergo (ZHZ4 41+£26 min~!, 48416
mmHg, 23800+ 7000 min~!'mmHg) X v % {KfH
ZirL7c (Fig. ). HFEEZL WA, Arm Tl
JEDZEALA Ergo il L T WA H - 7z,

D f i TS AW 2 A L 72l 4HR, 4BP,
DP 7 #H 254+ 17min"1, 64+ 16 mmHg, 15900
+4900 min~!-mmHg T, i L2 - 72 (Fh
Fih 11 +£12min"!; p<0.05, —17+ 14 mmHg;
p<<0.001, 10900+ 5400 min~!mmHg; p<0.05) Xk
DL EETH - 2.

2) lung uptake rate

20T Ofifi~DE D AA X, Arm Tix 3749Y%
THH, DARM 945%) LI v LHL NICEVWE
%51 L7z (p<0.01, Fig.2).

Ergo 13 324+6% Th Y, fho 2 BELoMIicH
BERI oI
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Number (N), age, sex, diagnosis, and end-point of the patients

Table 1
Dipyridamole
N 29
Age 69-+8
(56-85)
Sex (M: F) 20: 9
Diagnosis ASO 12
AAA, TAA, DAA 10
CVD 2
other 5
End-point

Arm-ergometer Ergometer
13 14
6249 6249
(42-72) (44-74)
8:5 13:1
ASO 9 ASO 14
AAA 1
other 3
fatigue 12 fatigue 8 ‘
THR 1 leg pain 3
DOE 1
THR 2

“Ergometer”’ represents standard (bicycle) ergometer. ASO: arteriosclerosis obliterance. AAA: abdominal
aortic aneurysm. TAA: Thoracic aortic aneurysm. DAA: dissecting aortic aneurysm. CVD: cerebrovascular
disease. THR: target heart rate. DOE: dyspnea on effort.

“HR I ABP

min’

mmHg
504 504
0 0

|Th

DP
*k
)(1;):)~ ﬁ_-.‘l_ *x p<0.01
20
10
0
Fig. 1 Comparison of heart rate, blood pressure, and

double product. 4HR: difference of heart rate
between rest and maximum effort. 4BP: dif-
ference of blood pressure between rest and
maximum effort. DP: double product.

3) :F5 / background H

DT OMDOH Y v b vE <,
background M v 7z &, J[ofh / background Hoix
4.6+08 L, #£ % & H - 7= (Fig. 3). Ergo (1

» o,

% p<0.01
60+ I . l
L]
: .
40+ ¢ : ]
: “
.’
201 ¢
0

Fig. 2 Comparison of lung uptake rate.

42409 © DAL Y LK< (p<0.05), Arm T
I, LK (3.5+0.7) TH - 7.

4) washout rate

D £ Tt 45+9%, Ergo Tt 46+12% T
D, A% ol %7 L7 (Fig. 4). Arm T3 53+69%
LEETRL, DAMEOEICEEELXRD -,
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p<0.01
% I I L
Myocard/Background ratio % p<0.05 60 ‘ .;
* *% p<0.01 og s
Xk ° .
= 7 ’ .
o8 .
5.0 s o
Lo L]
° s
4.0 40+ 1 .
°
3.01
(i : '
0
204
Myocardial counts Background counts
* % * %

*
700+ 3001
0
6004 200+
5004 1004 :
0 0

Fig. 3 Comparison of myocardial/background counts Fig. 4 Comparison of washout rate.
ratio.

Dipyridamole Arm-ergometer Ergometer

% ...

Delayed

Fig. 5 Comparison of myocardial images (anterior view).
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Figure 5 iIcREBIDOO > > F 7' 5 A ETE %
R Arm TETCRIA ~ D B JAI D E .
D &%l <, background 2ME <, BHWE 7O
GrELR TS,

V. % =

PHIEMEBIAIRIE (LA, KEIRYE, KEHIRARRESS,
BINRRE (LM B TR BINROR A & A 0+ 2 S 2
BT RRCHENRIES R B L A,
PHEXDH T2 LEEETH L. TERER
DEROLEMEZH L2 LEFEIETHHE W
WY, FEFRICE > TR T RTOEFICTY Lt
HETH Y, AMOHY L F7 57« IEELD
Wikl B2 5. ZhbORBTIIEROESHATH
SREER Z L% <, DAMCLREOEHICL
Am PERLEX BN LYY, KR T, T
MRERETIZ & A ERITERTOR WA, DY >
F 77 A EIERGBE R L, WERL AT O R,
SREBIRINED L v & Ex Hh 5 fEflz M5 &
L, KD ST 42— 2o ATTHEOES & ik
L&

Arm X Ergo Tt HEL AU E T 2 6l e
S BRADBARMER > TWSTREMERE X O R
7z. DP { Arm T 23800+ 5400 min~!-mmHg,
Ergo T 2380047000 min~!'-mmHg & 775 b &l

ERLTWD A, ZHIEEIMLERED A X V.

DFEY, ZO2HIIRBTAEHREMEIFNZENR
151-£28 mmHg, 160425 mmHg T & b & v il 73
Ehole. —J, LEE L BEiE © 33 Arm
2T mWEaNC D 5 2%, Ziud, MERE?K
o, BRKAMREOMENERICEESAT
WHEWZLENREZLRS., oz &L Arm O
WThD. HBFOHRY AR Arm O HZEfEx 7
L7z, Arm T EREoEBYC fEv,  aiBo N
~O T DR Y IARDBKE L, Zhzfili~DH
DIRAZLELTHT L FLTWBAJEELS 5. 72
72 L, IEfif% Tk costophrenic angle (= % T\
activity # 3B »%, EOiF~0HRVAHR L H 5 1
DEEbIhS. £7-, DAERICB W CULESAR
I L AERO I D AR DO EHEVRH D LD L ED

NTH YO, SREOFRTIHEH 40% LLT L IEH
% 7k L7z, L / background i D A fafic T
BLE<, BEOBRED LIkOMBERTH 1.

Arm T washout rate (¥, L5 T back-
ground 23FHWIC L b S, KD EWEE R
L7z, Lo L, Wpdgfgo background 4 131413
Liho 2 X 0D b EEICE» -2 (D Aff 112+
10, Ergo 116+10, p<<0.01). Z D=, BEOLMh
washout rate 2B STV WRTREMEA K T v
—75, D ffiio washout rate (¥, —f#¥ICHEEA
MLV LKL R EBZHR TS 2389, 4[|
DFERTIE D AT L Ergo ICHEE I - 1z,
¥7-, D ARNICE T 5 washout rate 373/ 7
1Y EEICE IV RESC A EEZ LR T WS
MBI SRIDFRTIE T I/ 7 4V i3 ELA
Wi o T 7 E 3BICHER L 0B TH - 12,
L b hF Ergo L ORICEN LD -0,
Ergo fi 760 i EB AR A AR +45> T, washout
rate D{EVIEFIRZ TR Tnizlzv tEZ LR S.
Mz T, MEic{Kvy washout rate # SR3%Efl%
B4k L7-Z Lk D Afifoo washout rate % #ifin &
5 —HlEh->Twsd., %9, DAMTRLN
I & B LT v /o vy washout rate [T ANERIC
EpHLhsW, SREIF ZhE R L KMTELn
WIS BRIML TR Y, KD ko RE T bH
5.

D i3 B AR Ab 5 kL LT TR
CHHsh TR Y, EBAM L NEOBKELSE
T L ENTWS 12, SES) AW 2 R 7 i mlic
BWTHL s LFEEmSEEw 5 Z & 2D
HRIOBEROFATH D, FEMAT, MFEKT,
S, EBOBORERTH 312, Zhbng
i, 737749 vHOHERNICE - T, xhw]
HEThD. EREAROEBAMNLHHTL L
b EERBRIC BRI, B BINRIE (L AE I 3
WTIEBIAROATHLERRBELH 205, I§
B 55 FERRHIHER I D JEBNIC IR & 119, BRI oK)
WRfEEE <13, MEDO ERLMECKS. zhoo
FKHERTIE DARMPITONLRETHD.
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V. # B

PHIEEBIRRE(LAE, KREIIRMSE, AN
HEERICRWT, Dy F 777 4 LIERK
R L7l xtgic D #4167, Arm, Ergo otk
2TV, UToRTREHx.

1) Arm, Ergo (2 THELMBIEL 20T,
bFNTH o7

2) Arm T3t o He v A AR background 23
mL, HBAARRTH D, washout rate B |
THLIEEYR S - 7.

3) D Afrix Ergometer & [@]% ¢ washout rate
BR LA, X0 E WO/ background e  L,
B RUFSEGIEE SN,

4) ESHAMI S HEE L RERIZ D ARON > v
FIr77 13 RbEHALEFETHS.
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Summary

Dipyridamole-Thallium Myocardial Imaging in the Patients
Unable to Exercise Adequately: Comparison with
Arm and Bicycle Ergometer

Yoji OGawa*, Tsunehiko NISHIMURA*, Toshiisa UEHARA*, Kohei HAYASHIDA¥,
Tsuyoshi SHIMONAGATA*, Akira ITo**, Hiroshi NoNoGI** and Kazuo HAzZE**

* Department of Radiology and Nuclear Medicine, ** Division of Cardiology,
National Cardiovascular Center, Osaka

We assessed the usefulness of dipyridamole-
thallium myocardial imaging in the patients unable
to exercise adequately, comparing with arm-
ergometer and standard (bicycle) ergometer. Fifty-
six patients with arteriosclerosis obliterance, aortic
aneurysm, aortic dissection and so on, who were
revealed normal imaging, were studied. Only one
of 13 cases with arm-ergometer and two of 14 with
bicycle ergometer reached target heart rate. Lung
thallium uptake in the cases with arm-ergometer
(37+£9%) is higher than that with dipyridamole
(294-59%). This elevation may be confused with
pectoralis muscle uptake. Washout rate is 45+9%,
with dipyridamole and 464129 with bicycle

ergometer, respectively, though there was no
significant  differences. Myocardial/background
counts ratio with dipyridamole (4.6+0.8%) is
significantly higher than that with arm and bicycle
ergometer (arm-ergometer; 3.540.7, bicycle ergo-
meter; 4.2+0.9). Then, myocardial image with
dipyridamole have superior quality. We concluded
that dipyridamole-thallium myocardial imaging is
very useful in the patients who have suboptimal
exercise efforts.

Key words: Dipyridamole-thallium myocardial
imaging, Arteriosclerosis obliterance, Arm-
ergometer, Bicycle ergometer.
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