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Safety and Feasibility of Thallinm-201 Myocardial SPECT with Intravenous

Infusion of Disodium Adenosine Triphosphate (ATP) in the
Diagnosis of Coronary Artery disease

Moonsun Pai, M.D., Chan H Park, M.D., Seoknam Yoon, M.D.
Won Kim, M.D.! and Hansoo Kim, M.D.'

Departments of Nuclear Medicine and Cardiologyl, Ajou University
College of Medicine, Suwon, Korea

Purpose: ATP (adenosine triphosphate) is a potent coronary vasodilator with a rapid onset
of action and a very short half-life. Myocardial perfusion scintigraphy with intravenous ATP
has not yet been sufficiently proven in the diagnosis, follow-up, and risk stratification of
coronary artery disease.- The purpose of this study was to evaluate the safety, feasibility and
diagnostic accuracy of pharmacologic stress thallium-201 myocardial SPECT using an intra-
venous ATP infusion in patients with suspected coronary artery disease. Materials and
Methods: Thallium-201 myocardial SPECT in 319 patients with suspected coronary artery
disease were performed after the infusion of ATP (0.08 mg/kg/min for 6 min). The adverse
effects were carefully monitored. Coronary angiography was also performed within 3 weeks.
Results: Although 76.5% of the patients had some adverse effects, they were transient, mild,
and well tolerated. In all patients, the ATP infusion protocol was completed and only 2
patients required aminophylline. The adverse effects were dyspnea in 63%, headache in 31%,
flushing in 21%, chest pain in 14% and abdominal discomfort in 5% of the patients. The
sensitivity and specificity were 80% and 90% respectively. Conclusion: Thallium-201 myo-
cardial SPECT after 6 min-infusion of ATP at a rate of 0.08 mg/kg/min is safe and has a
diagnostic value in detecting coronary artery disease. (Korean J Nucl Med 1998;32:250-8)
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Table 1. Characteristics of 319 Patients

age (yr) 56.5+12 (range: 20-86)
M:F 166:153 (52%: 48%)
systemic hypertension 122 (38%)

DM 37 (12%)
smoking 115 (36%)
EF(%) 653+12
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Fig. 1. Protocol of ATP stress T1-201 myocardial SPECT: ATP was infused at a

rate of 0.08 mg/kg/min for 6 min.
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Fig. 2. TI-201 single photon emission computed tomography (SPECT) following pharmacologic stress
using disodium adenosine triphosphate (ATP) demonstrates reversible defect at lateral segment
(left). Coronary angiography depicted 80% stenosis of the left circumflex artery where stenting
procedure was performed. A follow-up myocardial T1-201 SPECT using ATP (right) revealed

normal myocardial perfusion.
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Table 2. Hemodynamic Effects of Adenosine Triphosphate in 319 Patients

Baseline Peak effect p-value
Heart rate (beat/min) 69.69+14 84.97+15 <0.001
Systolic BP (mmHg) 121.32+22 102.72+18 <0.001
Diastolic BP (mmHg) 72.67+12 60.04+11 <0.001
Rate-pressure product (beats/min XmmHg X 10% 34413 36113 0.11

Table 3. Adverse Effects of Adenosine Tripho-
sphate Infusion in 319 Patients

Patients number (%)

Any adverse effect 244 (76.5%)

Dyspnea 201 (63.0%)
Headache 98 (30.7%)
Flushing 66 (20.7%)
Chest pain 44 (13.8%)
Abdominal discomfort 17 ( 5.3%)
ST depression (<1 mm) 26 ( 8.1%)
AV block (1° degree) 7 (22%)
No adverse effect 75 (23.5%)

Table 4. Summary of Coronary Artery Disease in
87 Patients with Coronary Angiography

Number of narrowed

. Patients Sensitivity
coronary arteries
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1 27 31%)  77% (21127)
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AA] 717ke] Rpol= 3ot g ] gt
AET oA Wikl B e 29 &4
AT SPECTS] AnE B2
o] @l 93l ARENT FRAF TWo} F7HA
2] WHe| 50%°1d F&el Qv 7%l vl Sl=
e FRo g AR

il
rlr
o
o
=
X
1o
>

4) SHH 2

dosby oyl Mg e FEEF HRE EA
sia, BAEYW =ges FFoE ALHF
SPECTY] dulE, Eolx, ok =2

£, AYEE Feladch folA AL
£ o]-§3lof p<0.05Q) B-+5 AR o]} glek
#As3ck

4 1}

1. ATPFL0 M2 sty #ig

ATPZQJol] mhE Welshel W3hs Table 26
et ATPY F£]]od {3t wuky Fot
9 53719} o|27] Wakel s7dol WAL rate-
pressure producty 2|8k Xjol7} gigich 7]
"ol 2718 HQl #AbE 227(6.9%), o197 ¥
o 278 Bl DA 199(G.6%)019T Biie)
#EE B A 9HG%)olsth

2. ATP o0 OE FX8

BALge 348 PR 244 (T6.5%) PO TF
Z2H63%), FE(30.7%), QFHITZ(20.7%), FE
(13.8%), B o|4(53%) 5 F 926/ P&
o] YT} o5 HAEL ATP FJo] B Fol &
T 2AEgT Babgo] AY W BAL 757
(23.5%)0]Q)tHTable 3). ©]T & A= 519
(68%), oIAHE 247(32%)01c). HAEL oixjol
A §o)g SEo WA W%} ¥ E%T(p<0.05)
S04l 71Ee2 i Tgell A tolol me xjol
7h 9cHp>0.03). BAEY zd& At s} ol
Ape] BAEONA 218 P2l YU T2t 9l



254 Uikl RRA] A 32 A A3 Z 1998

Table 5. Diagnostic accuracy of Adenosine Tripho-
sphate Thallium SPECT Imaging in the
Detection of Individual Coronary Artery
Stenosis in 87 Patients who underwent
Coronary Angiography

Sensitivity 80% ( 60/ 75)
90% (167/186)
92% ( 60/ 79)
76% (167/182)

87% (227/261)

Specificity
Positive predictive value
Negative predictive value
Accuracy
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