(F )

T/ =) UEET
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F b1 LA (ATP) Bff 7 1) 7 4

WY v F 75 71 DZEEeR L ORIEH

— B M OR B 1T 5 EBIRE BIRAIHNE DL M e

KFE—I* Bk pu”
LS T
SR R BR s

+e & WFr =g

s 2.

e

ERT R

EE ATP ARy Y v ALy v 5777 « OB G-E, SR BIEH HBEEIC>WT 172 40

N LR B & o RIS RRAT L 7.

83.9%, BMTHSE: 86.5% Td»-7-. ATP 0.16 mg/kg BrH- e REE 92.2%, i 81.3%,
Ty, 0.18 mg/kg #ERELMEE 79.3%, KR 86.7%, 2
BEx, 172 4k 144 &, 8379 ICHB L7z, s nil b %<,

DML HEBIIRE 2 R Lo 111 4 K C iR 87.5%, % R

WirksIE 89.6 7%
WrksEs 81.8% Td - 7= (p=NS). RfEAHER
KWCHLINR, STIRT AL A HBIL 2.

0.16 mg $rH#ETix 88.6%, 0.18 mg frEBETIE 74.6% ICHB L7z (p=NS). LaL, +xToRIEMH I

ATP B # 7 2 HLAAICIER L,

WENOEFIGIEHEBE Ah . BERICOWTE, KE 1kg Y

729 1 53l 0.16 mg EFER L B2 L. ATP ARiZ ) T ALY v F 75 7 4 (3IE MR B 2 Wi i

BT, #OLEMEFEVEED LR,

L & §

LA, KREC BV TRERER O X b o T
FI v ERGES VY DALY F T T 4 B
PR S h, ol fthCRBBENIC ST 28R
HEBBESA TV Lal, FHTE T
TV URERLE LTEIESR TR WY, 22
T, bbb AN THEL,ICT 7/ v o RE
ENBTT/ Vv EY LIS MY UL (ATP)
o Y e uwA@%//%7774&ﬁ%L

* ERRAEE IR

** NGRS REBEA R
R Wi R R
T BTEER AR
ZffISHEILASH
BCHisESS D 6425 4 20 1
BIRIGERSE SRR RIRRE 21 LB £ B A 38

(@ 350-04)
LESS VS 2 Rt
AT EE

(2 31: 935-941, 1994)

FOFRMEEREMEICHOWTIE T TICHE L 72
DY LEFICE D LD TH Y, BB E SR
FWELREEIRATHAREW., £, ZO#HER0.16
mg/kg/min 5 O E L+ 5L DTH - 7n3,
0.18 mg/kg/min #rhE.i2 >\ Tid #REH L T v,
FZTHRISEM E G E LT ATP s Y v

LUy F 777 4 OFFHRER LB IV
BIWER IC > WOt L 72,

IL. /% &

g, BMtEERBEERL U ThEEDN
172 48 Lz, NERE, Sk 110 4, 4ok 62
4, VT 6412 5% (25-84 5%), BUIA .0
EEE 51 4, BONER L U208 121 4T
ofc. WA 19147 H 26 199346
DI TH -7z, 11 £ EEREE & M 1T L
AHA. 5388 o TS RAELU L2 FEREL L.
MEREE FUEBIRHEIFERER L 184,
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| BORE S8 44, 2BRE 23 4, IBURE 124 T
Hole. WEIHAMOFEICLY, HERER
HEA RS L.

sk, IPHUEDEE 7r v 7 BL KRG
BHICRREZITbhh o, BREY A ZH
BEHEAELL, PV FE—ABIVXY L F
AN ARFE R IE L L7z,

BH#E, ATP (754 2a2—9y L4 8, ®
) < 5% TR okkE i, £&% 12.5m/
LTS 25ml TSHBIBEBEAR (LT
4 STC-521) # Fv CTHeigk 5 Liz. ATP i1,
AEH 1 kg 7=y 1 53fic 0.16 mg % 105 44z,
0.18 mg # 67 £4ic# 5. L7-. ATP o581,
ATP b 5V v sk LERIRD F— 51 > 268
AT 2 | RFEALELE 14 4, AHERIRE v ATP,
EMNBIRE Y 7V v A2 3ATS 2 RFEEAELE
158 Zic v 729, ATP # 5. 3 40580 A b
%Y v 111 MBq 3 mCi) ##EL, ATP &5
T 10 %I Wik, 180 534 BIEGR % Hik
L7z, 12 FBELER B & O MERE % AR
B, AWME2AHETIHTLIITY, AMKT
TRFAICLDENE €= — L. BEERDOH
i3, BHBGRERR L7z, #fi3 SPECT ick v £
HITRHDL 45° 70 & ZE %R 45° & T o 180° [l 32
A7y T TIT ol BAREERI 9IHI% 20 B, &
R 2S B L L. o Fh 2571, v—AL 2R
e ZLC7500 % 7z i3 Bt SNCSI0R 2z h
ZFhif= 2 v X —HNAH=2 Y A — s 2 EELH
v, B L BB o L Ea— 23, BTER
Y rF oy 2400 % 72 (3 [F) 24000, 3 [H
7000 # v 7-. Hi{gE#R iz, Shepp and Logan
DT 4 NVE—FHNW.

R, BBRH 2 2ADOEMASMST L TRER
ITWAR—EPIOHEZABIC L -7z,

ATP AR VO ALY v F 75741220
T, TRTOMBHFICHREDO IS L OBIER
IZOWTEHHL, ZoME*EHL.

m. £ g

1. mi7EHREDZE(L
ATP BRI > TR, ARBOMHE

31 % 8 5 (1994)

Table 1 Sensitivity, specificity and accuracy of ATP
thallium scintigraphy

All 0.16 0.18
Sensitivity 86.6 92.2 79.3*
Specificity 82.8 81.3 86.7*
Accuracy 85.6 89.6 81.7*
(%)

All: all patients who underwent coronary arteriog-
raphy. 0.16: the group of patients who received ATP
infusion rate of 0.16 mg/kg/min. 0.18: the group of
patients who received ATP infusion rate of 0.18 mg/
kg/min. *: p=NS between 0.16 group and 0.18 group.

68 +12/min A & AR B AL A%k 79 4+ 16/min (=
B L (p<0.01), i JE i3 & 7 fff f JE 138422
mmHg 7> & AfFKRFIMLE 127427 mmHg (2K F L
7z (p<0.01).

2. WEHIRAERHAE

EENRER & fifT L7 111 & (0.16 mg 5.
67 4, 0.18 mg Fehjit 44 £) xR L LKA,
e B IR 9 25 MR Y BB 1 Bt (TP) 70 4, {4k
(FN) 10 4, Epat: (TN) 26 4, {4tk (FP) 5 4
TREE 87.5%, HEREE 83.9%, LMTEEEE 86.5% T
bote. BEEMTIIE, 0.16 mg #rHafiz TP 47
4, FN4 %, TN 134, FP3 4 TRE 92.2%,
K REE 81.3%, BWTRSES 89.6%, 0.18 mg #r1H.i¥
13 TP23 4, FN6 4, TN 13 4, FP2#T&
BE 79.3%, M REE 86.7%, BWTLEE 81.8% Th -
7z. 0.16 mg #E# L 0.18 mg 5.8 0 FBIRK
R AR BRI B B 7 0 o 1o (Table 1).
REERI T2 11 £, JRE S LFd TN 13
4, FP 6 £ GBI 68.4% Th »1z. 1 KijRE
#lix TP 41 4, FN84, TN94, FP 7z LTk
BE 83.7%, FRREE 1007, Wik 86.27%, £k
JREFI: TP30 4, FN 14, TN34, FP &L
TIREE 96.87;, FpREE 1007, BWiKEEE 97.17% T
b ofe. 1 BURER L ZEIREF O EEIRKEE R
HEEICHBEZ R o7 T DREEN 0B hE
PREREILICRS L, 016 mg FrEEE I 1K
JREEFI: TP 26 4, FN24, TN24, FP i L
TRREE 92.97%, R REE 1007, MR 93.3%, &
K%z TP22 4, FN14, TN24, FP i
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Fig. 1 SPECT images obtained from 68 male with 909 stenosis of left anterior descend-
ing coronary artery. Redistribution is noticed in antero-septal wall. Upper: stress
image. Lower: delayed image. Left: short axis. Middle: vertical long axis. Right:
horizontal axis.

Table 2 Sensitivity, specificity and accuracy in comparison
between single vessel disease and multi-vessels disease

All 0.16 0.18

IVD MVD IVD MVD 1VD MVD

Sensitivity 837 96.8* 929 95.7%* 71.4 100%**
Specificity 100 100* 100 100%* 100 100***
Accuracy 86.2 97.1% 93.3 96.0%* 78.6 100%**
(%)

1VD: one vessel disease. MVD: two or three vessels disease. 0.16: the group of patients who received ATP
infusion rate of 0.16 mg/kg/min. 0.18: the group of patients who received ATP infusion rate of 0.18 mg/kg/min.
*: p=NS between one vessel disease and multi-vessels disease in all patients. **: p=NS between one vessel
disease and multi-vessels disease in 0.16 group. ***: p=NS between one vessel disease and multi-vessels disease
in 0.18 group.

U CIREE 95.7 %6, ReSLEE 10077, ZBWiksEE 969 <
Hote. 018 mg BeERET 1, 1 KmEH: TP
154, FN6 4, TN 7 4, FP 7 L Gk 71.4%,
R FEE 1009, BWTHEEE 78.6 %6, ZEURAEF: TP
84, FN 71 L, TN 14, FP i L GIRE, KR
B, BWEE & 3 1009 Tdh 7. 0.16 mg H#h.
HL 018 mg ¥HREE LG, 1 KREH & 2EH

ZHOEBIRN BRI REICH BEF kol
(Table 2).

3. BmOERRZEEE S BECH IR

75% BAELL Lo HERAE L Fio BT EEE
FAERAT L2 75 44 93 WAL MR, T OREL
R D 3 B KK D REEB) 23 1E & 72 IR T
Wt & M MLOT, SEUSURG & 72 13 A7 SR 2 B ZE
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D, ATP A2V AUy v F 7574 T
DOFoMG & EMLOA, FEFERIEE BZE0M & L T
EEEEoORIRE ATP AR5 ) 7 ALHY v F
757 4 DKL RIS ® T, B ZEEER
L OBIZE LA HTRE 2 SR 7.

ATP £ 2 VW AV > 5275 7 4 TREM
DT & IE L 72 T4 Kigkh 62 KIS 2SR B
MCfp, 12 KR Th » . £/, ATP
BRZ VT DOy v F 557 0 THIELRE L2
Wi L7z 19 Kk b 14 [ZKighas 2 s iii LR SE.0 A,
5K R CH -7z, ATP AR Z Y 7 L4
DY v F 275 7 4 OREfLO 5 32 W7 BE & 83.8%
(62/74), FFELMFZWHRET 73.7% (14/19) T&H -
yal

ZZTATP A2V v ALY v F 777«
DOREWIEF 2 7T, FEEIT 69 D J71E
PERIT, WEEIR Y B, 2R T AT A 86 12
909 2% Wi, ATP A& U v ALY v
F 777 4 T, RREPRRGRIC AT R E R
w7z (Fig. 1).

4. Bl £ R

RIfER L 144 44 (83.790) IcHHiE L7z, £ ONE
TN 94 4 (54.770), PIBUER 4T 4 (27.29), M-
515 4 (8.7%0), K i JE (L#iE 90 mmHg
LUF) 14 4 (8.1%), T 12 4 (7.0%), » ik
T4 4.1%), DK S 4 (29%), MR, B
B, WHEERFERA 4 4 2.3%), LEEHRTK2 4
(1.290), HRFK, AFEFUK, BHW, EK, W

31 % 8 55 (1994)

%14 06%), DERRE & LTI STKT
(1 mm PL_Eo/KTFR & 7213 TR 24 4 (14.09),
FETayr 104 (G8%, II°FExETwy s 94,
HI° FERETwy 7 1 4), DEEHS G O HE
14 (0.6%) Th 7. HERY O H IR FUE
0.16 mg #5.5f, 0.18 mg {LLEEZh ZH 105 4
th 93 4, (88.6%), 67 & th 51 4 (76.1%) T i &
MeHEZER P o7, T TCORWER &L/
T2HLUNICEER L, JRHEBELBR -0
$7, BET vy 7 RRMES L OREXRITICK
Wz 5 EWERE, BbhIb%E b IchiE Tl
Wk, BECTRREICE LK.

VI £ =

ATP AN THRLMCT T/ v ikt s h,
Z OFMBINRILHE (B & B 5 2. Wilson 543,
77 v DR KEBIRIEEEH 1, 0.14 mg/kg/

Table 3 Sensitivity, specificity and accuracy in com-
parison between Adenosine and ATP

Adenosine ATP
Nguyen Coyne (1993)
(1990 J Am (1991 J Am
Coll Cardiol)  Coll Cardiol)
Sensitivity 92 83 87
Specificity 100 75 83
Accuracy 93 79 86
(%)

Adenosine: Adenosine thallium scintigraphy.
ATP: ATP thallium scintigraphy.

Table 4 Side effects in comparison between Adenosine and ATP

Adenosine ATP
Verani Nguyen Coyne (1993)
(1990 Circulation) (1990 J Am Coll Cardiol) (1991 J Am Coll Cardiol)
Chest pain 57 38 57 55
Headache 35 20 22 7
Flushing 29 58 61 27
ST depression 12 13 0 14
AV block 10 (1°) 13 (19 4(2°3°) 6(2°3°)

Hypotension 0 2 0 8
(%)

Adenosine: Adenosine thallium scintigraphy. ATP: ATP thallium scintigraphy. AV block: atrio-ventricular

block.
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min TELNLEBELTWSED. £z, EEO
TFI)VCRARMEVT ALY F 5T 4 O
44, 0.14 mg/kg/min THEfFE LTV 5173, ATP
OHFE (605) i3, 75/ v (267) oF2 5T
by, ATP B2 VI L LY v F 7574 %
TFI)vrEEEAMRTHAITT 5 CF, ATP
0.28 mg/kg/min OFHENPULETH LS. L,
bbb DOLLFTOHMED L S EIORF 5,
0.16 mg/kg/min » ATP L.t sh Tws 7
F)ULVHAMBZV T ALY F ST T 4 LIRE
[ % D ZWriE (Table 3), REIfEF H 3 % (Table 4)
ERLTWS LEZ LRI,

ol L LT, MR S L S i ATP
77 VRt E R A S EBRICET SO
et L, USRI 7T 2 v b LY
ArEFERcET s ECIcRBsh s, WEHE
BTOT7TT /v BT ATP AfioE»nT T/
vUAMEVELS AL b LHEs . 2L T,
FOEHEG-RE 0.16 mg #HBE & 0.18 mg #
LT, DWE L EERHBERICEEEZR K<,
(KE 1 kg Y720 1 43Eic 0.16 mg o ATP #4
DRI OMR L B BEER L Ex O,

BWTHE I > W OE BRI R H AR 13 2K T IR
87.5%, M RLEE 83.9%, LWTEEEE 86.5% L i-
IR ERHMAER R bz, Zhig, ki
KEDLN TV EBARZ YV U 2Ly v F 77
7 4 DBWIHE T b 5 1A 8576, FeFEE 907, (2
BWLED, £, 7F /7 v AREZY T ALH
VUF T T 4ICBF AN OhOHE L LITE
W% cdH o, ATPARIZ YV T LALHY v F7 7
7 4 OEBIRRERNEEEB AN, 75/ v
AMOMARNZ VT ALY v F 7T 74 DZR
LRBETHD EEIALNIZ. LT, ATP &
M2V T LDy v F ST T 4 ORRE LT,
& ORI R BOBRNE D T L, Rt
DIRBOEEN DN S, BITRER LDl
WIEBNART S YV v ALH Y v F 7T 7 1 ERAT
Lavy, w8 E e & oEghH
TREA L L WESEZ b,

i B O EBINRIR R RE X 0.16 mg 1,

0.18 mg #HEHORE L Fh 92.2%, 79.3%,
KRERY 2 Fh 81.3%, 86.7%, LMIEEE X+
hZEQ 89.6%, 81.8% LM THAEZEI Lh -
723, 0.16 mg FrE R R R RE S EN TV 5B
Mm% B

RERR O BMREE, 1 BUREH L 2EIRER
DIZIE T FhZEh 83.7%, 96.8%, RERET LD
2 1009, ZWREEEZEhZFh 86.2%, 97.1% T
HY, WEHMICEEZR R VWL ODOSBHIRERIC
RLRBE S EN B E RS . Ao,
TFE)UUCARMAE VT ALYV F ST 74 Th
WEahTwaY. ZhiE SERERO A, &
AW TRARIC & > TIEF SR & RSBk
ICMLFESE % A4 U 7 BT, SR 289K 28 o O i
DIz Z W EL ko EB) o Rife 2 W EE 7 E B2 %
<, ERLAORAEEIRIFE DR 23 HEE < »
5. Fhicw L, ATP AfiTix ATP 5RO
eI % £ 9 = & 7o < IEHTEBIR & A EEARD
MilcfzZEszELsEs 2 Lhb, EEORAER
ErfiHL ) s Liffgishnr.

1AL T RE & BEZRO AR BWTRE <, BEZRD
MNP TH -7z, BB L LT,
VWb wp 5 stunned myocardium <> hibernating
myocardium T3 fEEEK EENMTH - T,
= DO viability b5 DFAfFEL TV
%%, AEORTHETE, ATP Affs ) v L
DY v F 757 4 BEALH & HE L e AB
W Lo BIHEIR OO D, BEOBELH»EL
PElicETwAVWED EEZ LR,
BIERIC> W TIREITHI O 83.7% i@ b h,
TTFI)YURARAV YLDy F ST T4 LR
FHBEOHBRTH - 71738710, = o B R
FRAZ V==V I/BRELLTERRPENEEZD
No5, FEAEDiERE ATP OfENICK TS
AWK 10 FB L xbwTE WY, Eipr
BAvsz e KT 2HUNICERL, 2Fltun
PELERELES ko, £, RECI DD
B ERAEF R THE 1l b B s o7, Bl
EROHBREE, Lam 53 itk 3 Py FE—
NARZ VT LY v F 7574 TOREREK
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BTsL, ATPAWMZ VYLD YL F5 57
s DEBREOHBEEIFL . LirL, BHEROHE
T7I/7749vR=bnZ YY) 2ELIH
», VEVFE—NARI VT ALHYF ST
74 TRKI20% bsoicxtlL, ATPAfi#2 v v
ARy F I 7o TcR—BIL AL, SHIK
ME, BE7 ey sk EoBEBEL Sh3EIERY
Bk 0ii v B AR B 72 £ o ATP e brhk
Bl T b, HPURERTICH RS 2 v v
LEHEEITH) L TREZZRTLAEL. 20X
12 ATP (i 2 )V DALMY v F 75 7 4 D RE
HErE by TEwEELL R, £/, | B
AETHRWER 2 ) v 2EABEKRICHEST S Z
ENEL, ThEMTLEDICL, b5 VidEIE
AMBREO & ) 7 A FEAREERERT201C)
2R HEABRLALEZ b,

V. &

1) ATPERiZ YV 7L DBy F 75 74 %
172 & L ZEFITHRITL, *OEBKEGR, 2
e, AWERHBRIC O W TRRET L .

2) roFEpEhEE, FE Lkg Yy 14
iz 0.16 mg T - 7. TEEHIRIN IR HIAE I REE
86.6 70, RrILEE 82.87¢, BMIFEEL 85.67, LilBHA
ff, 77V CAME YT ALHYCF ST T4
DENL[ETH 7.

3) EIERIZ 172 &vp 144 4 (83.7790) iciB L
eh, 7T VCAME Y T ALHY Y F ST T
1 DENEFBETHY, WFhbnnisiaH
bEF L LKL, REtomWRER L
Zzbhil.
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Summary

The Accuracy and Side Effects of Pharmacologic Stress Thallium Myocardial
Scintigraphy with Adenosine Triphosphate Disodium (ATP) Infusion
in the Diagnosis of Coronary Artery Disease

Shinichiro KINOSHITA*, Shigeo SUZUKI*, Akira SHINDOU*,

Keiko WATANABE*, Toshihiro MURAMATSU*, Masao IDE*,

Yutaka DoHI*, Saburou YAMASHITA**, Tetsuo SUZUKI***,
Katsuyuki NISHIMURA**** and Tatsuya MIYAMAE****

*Second Department of Internal Medicine, Saitama Medical School
** Department of Internal Medicine, Ogawa Red Cross Hospital
*** Department of Internal Medicine, Fujiyoshida Municipal Hospital
*¥¥* Department of Radiology, Saitama Medical School

The diagnostic accuracy and side effects of
pharmacologic stress thallium myocardial scintig-
raphy with ATP infusion were studied in 172
patients with or without coronary artery disease.
ATP was infused for five minutes at a rate of
0.16 mg/kg/min (group A) or 0.18 mg/kg/min
(group B) via antecubital vein. One hundred and
eleven (67 of group A, 44 of group B) of 172 patients
underwent coronary arteriography (CAG). In 111
patients received CAG, overall sensitivity, speci-
ficity and accuracy of this method were 88 %, 84 %
and 879, respectively. In 67 patients of group A,
these were 929, 81 9% and 90%. In 44 patients of
group B, 799, 87Y% and 829 were documented

(NS, between group A and B). Chest pain, flushing,
bradycardia and ST depression were included in
side effects caused by ATP infusion. At least one
of these side effects were observed in 84 %; of the
all 172 patients, 899 of group A and 75% of
group B (NS). But, all of the side effects were
spontaneously alleviated within two minutes with-
out any therapy. In conclusion, pharmacologic
stress myocardial scintigraphy with ATP infusion
is very accurate and safe, and infusion rate of
0.16 mg/kg/min is optimal for this purpose.

Key words: Coronary artery disease, ATP,
Thallium myocardial scintigraphy, Pharmacolo-
gic stress, Diagnostic efficiency.
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