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Adenosine **"Tc-MIBI Scintigraphy in the Diagnosis of Coronary Artery Disease:
Comparison with Exercise **"Tc-MIBI Scintigraphy

Seung Wan Kang, M.D., Eon Jo Woo, M.D., Sung Chull Chae, M.D,,
Jae Eun Jun, M.D. and Wee Hyun Park, M.D.

Department of Internal Medicine, College of Medicine,
Kyungpook National University Taegu, Korea

Byung Cheon Chung, M.D., Chung Il Chei, M.D., Jae Tae Lee, M.D. and Kyu Bo Lee, M.D.

Department of Nuclear Medicine

Pharmacologic coronary vasodilation in conjunction with myocardial scintigraphy has become an
accepted alternative to dynamic exercise testing for the diagnosis of coronary artery disease.
Although dipyridamole has traditionally 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 coronary vasodilator and rapid
onset action and extremely short half-life (<10 seconds). The diagnostic accuracy and safety profile
of adenosine *"Tc-MIBI myocardial scintigraphy were evaluated and comparison with exercise *™
Tc-MIBI was performed. Twenty-eight subjects underwent **"Tc-MIBI imaging after adenosine
infusion and exercise **Tc-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 minute. Adenosine caused an
incerease in heart rate (64+12 at baseline versus 74+16 beats/min at peak effect, p<0.001), a mild
decrease in systolic and diastolic blood pressure and a slightly increase in PR interval(p; NS). Side
effects were reported in 92% of patients and were mostly mild in nature and promptly resolved within
1 or 2 minutes of termination of adenosine infusion. Facial flushing (53%), chest pain (36%), mild
dyspnea (39%), headache (21%), throat discomfort (21%) were frequent symptoms. ST segment
depression (>1mm) and second degree AV block in electrocardiography occured in 11% of the
patients, respectively. The overall sensitivity and specificity for individual coronary stenoses in 16
patients underwent coronary angiography were 88% and 95%, respectively. The agreement ratio of
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segmental perfusion between adenosine and exercise images was 92% (Kappa index=0.82).

In conclusion, *™Tc-MIBI myocardial perfusion scintigraphy with intravenous adenosine is a
feasible, safe and highly accurate noninvasive technique for the detection of coronary artery disease
and results are at least comparable with those of exercise *™Tc-MIBI scintigraphy.
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Table 1. Demographic Characteristics of the 28 Patients

Age (Yr) 5110 (24—65)
Gender (M/F) 20/8
Hypertension 5(18)
Diabetes mellitus 2(7)
Reason for examination
Evaluation after MI 19 (68)
Angina pectoris 5(18)
Arrhythmia 3(11)
Chest pain 1(3)
Medication
Nitrates 22 (78)
Beta-blocker 11 (39)
Calcium channel blocker 13 (46)
Aspirin 21 (75)
Coronary anatomy {16 patients)
0 vessel disease 4 (25)
1 vessel disease 3 (19)
2 vessel disease 4 (25)
3 vessel disease 5(31)

Numbers in parentheses represent percents. M=male,
F=female, MIl=myocardial infarction
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Fig. 1. Schematic representation of the adenosine *™Tc-MIBI imaging protocol.
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Table 2. Hemodynamic Effects of Adenosine and Exercise in the 28 Patients

Adenosine Exercise
Baseline Peak effect Baseline Peak effect
Heart rate (beats/min) 6412 74 £ 16%%%* 65+15 130 + 29***
Systolic BP {mmHg) 128 + 20 126 + 21 137+ 20 175 &£ 37 %**
Diastolic BP (mmHg) 84 £15 80 + 16* 87+ 11 94 £ 14%
Rate-pressure product 8.2+23 9.4 + 3.0%* 9.0+25 23.0 £ 7 3%%*
PR interval (sec) 0.17 £ 0.03 0.18 2 0.03
Exercise workload (Mets) 9.0 £3.8
BP = blood pressure, rate-pressure product (beats/min x mmHg x 10%)
*;p <0.05, **;p<0.01, ***;:p<0,001
Table 3. Side Effects of Adenosine in the 28 Patients

Any adverse effects 26 (92)
Cardiac Non-cardiac

chest pain 10 (36) flushing 15(53)

ST depression 3(11) mild dyspnea 11 (39)

AV block, second 3 (11) headache 6 (21)

arrhythmia 3(11) neck, jaw, throat discomfort 6 (21)

palpitation 3(11) epigastric pain 3(11)

weakness 1(4)

Numbers in parentheses represent percents.
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Table 4. Comparison of Adenosine °°" Tc-MIBI Imaging with Coronary Angiography in 48 Coronary Arteries of 16

Patients
Angiographic findings
LAD LCX RCA
Total
Normal Abnormal Normal Abnormal Normal Abnormal

Scan Normal 8 1 5 1 8 1 24

Abnormal 0 7 1 9 0 7 24

Total {n=48) 8 8 6 10 8 8 48

LAD = left anterior descending artery, LCX = left circumflex artery, RCA = right coronary artery,
Sensitivity ; 88%, Specificity ; 95%

Fig. 2. Cardiac imaging showing discordance
of adenosine and exercise data in 39
-year old patient admitted due to infe-
rior myocardial infarction. He stopped
exercising at 11 minutes (7 METSs)
because of chest pain. Coronary angio-
graphy revealed complete occlusion of
right coronary artery with visible col-
lateral flow to distal myocardium, and
70% luminal narrowing of left circum-
flex artery. (Ad; adenosine, Ex; exer-
cise, Rest; rest image)

A. In left anterior oblique view, there notes reversible perfusion defect of posterolateral wall in adenosine image, but

not seen in exercise image.
B. Anterior view demonstrates partial reversible perfusion defect of inferior wall in both stress-images.

C. Left lateral view demonstrates partially reversible perfusion defect of inferoposterior wall. This finding suggests

residual ischemia after infarction.
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Agreement of Segmental Perfusion between Ex-

Table 5.
ercise and Adenosine *°" Tc-MIBI Scintigraphy
Adenosine MIBI SCAN
£ Normal Abnormal  Total
X
E Normal 89 15 104
R
Cc
I Abnormal 7 141 148
S
E Total 96 156 252

agreement = 91%, Kappa index = 0.82
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