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Dipyridamole Adenosine Regadenoson Dobutamine

Chemical
Pyrimidine deriva-

tive

Endogenous 
vasodilator of pu-

rine derivative
Purine derivative

Synthetic catechol-
amine

Onset and dura-
tion of action, 

half-life

Effect peaks at 
7 to 15 minutes, 
half-life 30 to 45 

minutes

Immediate onset, 
halg-life less than 

five seconds, 
effects disappear 

rapidly after 
infusion

Peak 1 to 4 
minutes after 

injection half-life 
of 30 minutes

Onset 1 to 2 minutes, 
half-life 2 minutes

Mechanism of 
action

Blocks reuptake 
of endogenous 

adenosine causing 
coronary vasodila-

tion

Stimulation 
of adenosine 
receptor A2A 

causing coronary 
vasodilation

Stimulates A2A 
adenosine recep-
tor causes coro-

nary vasodilation

Alpha-1, beta-1, and 
beta-2 stimulation 

increases myocardial 
O2 demand and sec-
ondary vasodilatation

Dose

140 mcg/kg 
permin for 4 

minutes (maximum 
0.56mg/kg

140 mcg/kg 
permin for 4 to 6 

minutes

Regadenoson 
0.4mg/5ml

5 to 40 mcg/kg per-
min, depending upoa 

heart rate response

Radionuclide 
injection

7 to 9 minutes 
after initiation of 

infusion

3 minutes into 
infusion; infusion 

continued for 
further 1 to 3 

minutes

10 to 20 seconds 
after regadeno-

son
At peak stress

Hemodynamics

Slight increase 
in heart rate and 
slight decrease in 

blood pressure 
(BP)

Slight increase 
in heart rate and 
slight decrease 

in BP (adenosine 
more than dipyri-

damole)

Slight increase 
in heart rate and 
slight decrease 

in BP

Target heart rate 85 
percent of maximum 
predicted heart rate

Side effects
Occur frequently, 

but minor

same as di-
pyridamole but 
resolve rapidly; 

heart block more 
common

Dyspnea, 
headache and 

flushing

Most common chest 
pain, most serious 
nonsustained ven-

tricular tachycardia, 
nonfatal myocardial 

infarction

Contraindications

Bronchospasm, 
second or third 

degree AV block or 
sick sinus syndrome 

(unless protected 
by a functioning 

pacemaker)

Same as dipyri-
damole

Second - or third - 
degree AV block 

or sinus node 
dysfunction cau-
tion for broncho-

spasm

Recent acute 
coronary syndrome, 
hemodynamic and 
electrophysiologic 

instability

           1 
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 .       
    6   99mTc-Tetrofosmin

     FDA  99mTc-MIBI

    99mTc-MIBI    .
            
        

Physiology Thallium-201 Tc-99m sestamibi Tc-99m tetrofosmin

Chemical class/charge Elemental cation Isonitrile cation Diphosphine cation

Mechanism of uptake
Active transport Na/K 

ATPase pump

Passive diffusion, nega-
tive electrical

potential

Passive diffusion, nega-
tive electrical

potential

Myocyte localization Cytosol Mitochondria Mitochondria

Intracellular state Free Bound Bound

Preparation Cyclotron Generator/kit Generator/kit

First-pass extraction 
fraction (%)

85 60 50

Petcent cardiac uptake 
(%)

3 1.5 1.2

Myocardial clearance 4-hr T1/2 Minimal Minimal

Body clearance Renal Hepatic Hepatic

Imaging time after 
injection

Stress 10 min 15-30 min 5-15 min

Rest 3-4 hr 30-90 min 30 min

          2 
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CAD: Coronary artery disease

ECG: Electrocardiography

MRI: Magnetic resonance imaging

SPECT: Single-photon emission computerized 
tomography

1. Harvey A. Janis P. James H. Nuclear Medicine 
the Requisites. Fourth Edition. Elsevier Inc; 2014.

2. Georgios IP. Gary VH. Exercise radionuclide 
myocardial perfusion imaging in the diagnosis 
and prognosis of coronary heart disease. Up to 
date; 2014.

3. Prem S. James EU. Assessment of myocardial 
viability by nuclear imaging in coronary heart 
disease. Up to date; 2014

4. Gary VH. Vasodilator stress radionuclide 
myocardial perfusion imaging in the diagnosis 
and prognosis of coronary heart disease. Up to 
date; 2014

5.  Gary VH. Impact of medications and 
methylxanthines on stress testing. Up to date; 
2014

6. Johnston RE. Mukherji SK. Perry R. Radiation 
dose from breast feeding following administration 
of thallium - 201. J Nucl Med 1996; 37: 2079-2082.

7. www.insideradiology.com, Nuclear medicine 
part.

   

56817      94  . 7  .      307  


