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Background & Method * Pharmacological coronary vasodilation induced by dipyridamole
is often used in association with thallium-201 scintigraphy to evaluate the presence and
prognostic significance of coronary artery disease(CAD). Although dipyridamole has tradi-
tionally been used for this purpose, it causes frequent side effect, which at times can be
life-threatening. Moreover. dipyridamole dose not elicit maximal coronary vasodilation in
a substantial number of patients receiving the usual i.v. dose.

Adenosine is an endogenously produced compound that has significant effects as a coro-
nary vasodilator and rapid onset action and extremely short half-life(<{10 seconds). The
safety and diagnostic accuracy of intravenous adenosine Tc-99m MIBI imaging were evalua-
ted in 248 patients who were referred for evaluation of CAD ; 51 of the patients underwent
coronary angiography and 25 of those exercise Tc-99m MIBI imaging. Adenosine was infused
intravenously at a dose of 0.14 mg/kg/body weight per minute for 6 min and MIBI was
injected at 3 min.
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Results © Adenosine induced a significant decrease in systolic(p<<0.05) and diastolic(p<C0.
001) blood pressures as well as a significant increase in heart rate(p<0.001) and rate — pres-
sure product(p<<0.01). The PR interval was slightly prolonged(p=NS). The overall sensiti-
vity, specificity and predictive accuracy for CAD detection was 85%, 82%, and 83 %, respecti-
vely. The diagnostic accuracy for individual CAD was low in left circumflex CAD. The
agreement of segmental perfusion on adenosine and exercise Tc-99m MIBI imaging was
92% (Kappa index=0.83, p<<0.001). Side effects occurred in 84% of 248 patients. Flushing
(47%). dyspnea(45%). chest pain(28%) and headache(28%) were common. ST depres-
sion=1.0mm occurred in 8% and Ist—, 2nd— and 3rd-degree atrioventricular block in
7%, 4%, and 1%, respectively. Side effects were mostly mild and transient except in 3
patients in whom premature termination of adenosine infusion and treatment were necessary.
Aminophylline was used in only two patients.

Conclusion . Thus, these facts suggest that pharmacological coronary vasodilation with
adenosine in conjuction with Tc-99m MIBI myocardial scintigraphy appears to be a feasible,
safe and valuable test for the diagnosis of coronary artery disease, particularey in patients
unable to exercise.

KEY WORDS : MIBI myocardial scan * Adenosine * Coronary artery disease.
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Table 1. Demographic Charateristics of 248 Patie-
nts

Age(yr) 57+ 6
Gender(M/F) 165/83
Hypertension 82(33)
Diabetes mellitus 35(14)
Reasons for examination

Exertional chest pain/dyspnea 174(70)
Evaluation after acute MI 60(24)
Q wave in ECG/unexplained arrhythmia 14(6)

Numbers in parentheses represent percents.
F=female, M = male, MI = mvocardial infarc-
tion
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Fig. 1. Schematic representation of adenosine Tc-99m MIBI imaging protocol.
IV=intravenous, BP=blood pressure, HR=heart rate.
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Fig. 2. Anatomv of the heart as projected on 8 planar views and the 3 major coronary artery territories.
LAD=left anterior descending arterv, RCA=right coronarv arterv, LCx=left circumflex arterv,

LAO=left anterior oblique.
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Table 2. Effects of Adenosine on Hemodynamics and ECG in 20 Normal Controls
Baseline Peak effect p value
Heart rate(beats/min) 65+ 10 78+ 18 <0.001
Systolic BP(mmHg) 11710 110+ 10 NS
Diastolic BP(mmHg) 74+ 10 70t 8 NS
Rate-pressure product 8.2+ 2.3 10.6+ 3.4 <0.01
(beats/min X mmHg X 10%)
PR interval(msec) 160+ 2 170+ 2 NS

BP=blood pressure, NS=not significant, ECG= electrocardiography

Table 3. Effects of Adenosine on Hemodynamics and ECG in 248 patients

Baseline Peak effect p value
Heart rate(beats/min) 67+ 12 78+ 16 <0.001
Systolic BP(mmHg) 138 £22 131 *+22 <0.05
Diastolic BP(mmHg) 87 +12 81 *138 <0.001
Rate-pressure product "9.5% 2.1 11.6t 3.6 <0.01
(beats/min X mmHg X 10%)
PR interval(msec) 160 + 20 170 £20 NS
Abbreviations are as in Table 2.
(mm Hg) (bests/min)
140 140
130 - - 130
Systolic BP
120 - - 120
110 - 110
100 - 100
_ - 80
> s
80 . Diastolic BP - 80
70 - . ro
HR
60 - 60
*P<0.05, *+p<0.001
50 T T T 1 T i ¥ T ¥ T T 50

0 1 2 3 4 5 6 7 8 9 10 (min)

Fig. 3. Serial changes in blood pressure(BP) and heart rate(HR) during and after adenosine infusion
in 20 normals.
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Fig. 4. Serial changes in blood pressure(BP) and heart rate(HR) during and after adenosine infusion

in 248 patients.
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Table 4. Adverse Effects of Adenosine

Patients Normals
(n=248) (n=20)

Non-cardiac

Flushing 116(47) 12(60)
Headache 69(28) 7(85)
Choking on throat 52(21) 5(25)
Extremity tingling sensation 26(11) 1( 5)
Epigastric pain 23( 9) 2(10)
Nausea 10(4)  1( 5)
Dizziness 14(6) 1( 5)
Weakness 12(5) 2(10)
Cardiac

Mild dyspnea 111(45) 8(40)
Chest pain 69(28) 6(30)
ST depression>=1mm 20(8) O
1st-degree heart block 17(7)  2(10)
2nd-degree heart block 9(4) 0
3rd-degree heart block 2(1) 0
Arrhythmia 23(9) 1( 5)
Hypotension 1(1) o
Palpitation 10(4) 1( 5)
Any adverse effect 209(84) 18(90)
Premature termination 3(1) O

Numbers in parentheses represent percents.
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Table 5. Coronary Angiographic Findings(n=51)
Normal/Abnormal 8/43
No. of vessel obstructed 60
LAD 26
LCx 17
RCA 17

Abbreviations are as in Fig.2.

Table 6. Comparison of Adenosine Tc—99m MIBI
Imaging with Coronary Angiographyv in

51 Patients
Angiography
LAD LCx RCA
+ -+ - o+ -
Imaging Abnormal 23 6 13 7 15 ¢4
Normal 3 19 4 27 2 30
Total(n=153) 26 25 17 34 17 34

+/— =with/without greater than 50% diameter ste-
nosis, Other abbreviations are as in Fig.2.

Table 7. Diagnostic Value of Adenosine Tc-99m
MIBI Imaging for Coronary Artery Steno-
sis in 51 Patients

LAD LCx RCA
Sensitivity 85% 88% 76% 88%
Specificity 82% 76% 79% 88%
Positive predictive value 75% 79% 65% 79%
Negative predictive value 89% 86% 87% 94%
Predictive accuracy 83% 82% 78% 88%
Abbreviations are as in Fig. 2
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Table 8. Agreement of Segmental Perfusion on
Both Adenosine and Exercise Tc—99m
MIBI Imaging in 25 Patients

Adenosine
Normal Abnormal Total
Exercise Normal 73 11 84
Abnormal 7 134 141
Total 80 145 225

Percent agreement=92% (Kappa index=10.83, p<
0.001).
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