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Effect of Background Subtraction on Thallim-201 Kinetics in the Myocardium :
Comparison Between Exercise and Pharmacologic Test
with Adenosine, Dipyridamole, or Dobutamine

Byeong Cheol Ahn, M.D., Jaetae Lee, M.D., Kyung Ah Chun, M.D.,
Yong Keun Cho, M.D.,* Shung Chull Chae, M.D.,* Jae Eun Jun, M.D.*
Wee Hyun Park, M.D.,* Kyu Bo Lee, M.D.

Department of Nuclear Medicine and Internal Medicine,*
Kyungpook National University Hospital, Taegu, Korea

Background : Quantitative myocardial perfusion scintigraphy with thallium-201 has provided
an increase in accuracy of coronary artery disease detection. Myocardial uptake and clearance
data based on thallium-201 kinetics in normal subjects is using in quantitative interpretation of
myocardial perfusion scan. Exercise and pharmacologic stress make different hemodynamic
effects and different myocardial uptake and clearance of thallium-201. Effect of background
subtraction on thallium-201 myocardial perfusion scintigraphy may also be different due to
different thallium-201 biokinetics in each type of stress used. This study was aimed to evaluate
the effects of the background subtraction on myocardial thallium-201 biokinetics according to
the type of stress used.

Methods : Fifteen healthy volunteers underwent planar thallium-201 myocardial perfusion
imaging with peak treadmill exercise and intravenous infusion of dipyridamole, adenosine, or
dobutamine. Each subject underwent another planar thallium-201 myocardial perfusion
imaging at 4 hour later, as a redistribution imaging. Count densitics from ROI(regions of
interest) drawn over left ventricle, lung, and liver were compared between before- and after
background subtraction.

Results : Before background subtraction, absolute myocardial thallium-201 uptake was
greater after pharmacologic testing than exercise testing in both stress and redistribution
imaging. Myocardial thallium-201 clearance was lower during pharmacologic stress than
exercise. After background subtraction, myocardial thallium-201 uptake was higher during
exercise than pharmacologic testing. The percentage change in clearance was higher with
exercise testing, while the percentage change in uptake was higher with pharmacologic testing.

- 667 —



Cunclusion : Thallium-201 uptake and clearance in heart and adjacent structure were dif-
ferent between adenosine, dipyridamole, dobutamine, and exercise testing. Background subtr-
action results in different myocardial uptake and clearance data due to different extracardiac
uptake subtracted in each stress method. The diagnostic criteria for quantitative analysis of
myocardial perfusion imaging must be specified for types of myocardial stress and processes

used for background subtraction.

KEY WORDS : Thallium-201 biokinetics
subtraction.
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Table 1. Thallium-201 activity(mean counts/pixel) in six ROls drawn over myocardial region, and 2 ROIs drawn over
lung and liver in stress images(before background subtraction)

Exercise Adenosine Dipyridamole Dobutamine
Anterolateral 408+58 5014 94** 477 +103%** 502+78
Inferior 410+54 510+ 96 504+ 113*** 544 +81**
Posterolateral 387447 508+ 89** 493+ 95 537 £92%
Septum 389+52 531+ 109* 518+108* 558 £99**
Anterior 340+ 42 497+ 95* 456+ 75* 460+ 89*
Inferoposterior 365439 524+ 94* 503+ 77% 526+75*
Lung 115+ 14 192+ 21* 191+ 25* 183+20*
Liver 109420 442+ 76* 440+ 79* 504 +46**

* 1 p <0.001 versus exercise, ** : p < 0.01 versus exercise, *** ; p < 0.05 versus exercise

Table 2. Thallium-201 clearance(% washouthour) in six ROIls drawn over myocardial region, and 2 ROIs drawn over

lung and liver(before background subtraction)

Exercise Adenosine Dipyridamole Dobutamine
Anterolateral 129+1.0 9.8+1.7*% 9.7 £2.2%* 11.0+19
Inferior 13.0+9.7 9.7 +1.7** 10.14+2.3%* 11.64£1.3*
Posterolateral 124+1.1 10.3+1.5%* 10.44+2.3% 11.34£1.5%
Septum 12.0:£1.0 10.3+1.9* 105+23 11.4:41.6%%*
Anterior 11.7+1.2 11.0+1.9* 10.8+1.9 11.3+1.8
Inferoposterior 11.7+1.2 10.7+1.6 11.0+1.6 11.5+13
Lung 79+1.7 9.8+1.2%x 10.4+1.2% 8.7+15
Liver -3.04+55 12.042.6* 12.5+3.7* 11.541.7%

* ;. p <0.001 versus exercise, ** : p < 0.01 versus exercise, *** ;. p < 0.05 versus exercise
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Table 3. Thallium-201 activity(mean counts/pixel) in six ROls drawn over myocardial region in stress images(after back-

ground subtraction)

Exercise Adenosine Dipyridamole Dobutamine
Anterolateral 256436 237+ 70% 202+64 230£65
Inferior 235432 197+ 55 177 £60%* 198+63
Posterolateral 232+31 197+ 53 201+58 227 £62
Septum 226+36 229+ 63 216169 23075
Anterior 195+29 216+ 54 197 +48 198 +55
Inferoposterior 218+24 217+ 54 213+£51 223+48

p < 0.001 versus exercise

Tablle 4. Thallium-201 clearance in six ROIls drawn over myocardial region(after background subtraction)

Exercise Adenosine Dipyridamole Dobutamine
Anterolateral 151%£1.0 8.8+3.9* 6.8+5.1* 11.5+3.8*
Inferior 158+1.3 7.6t4.6* 6.5+5.9* 11.543.8%*
Posterolateral 15.6+1.2 8.414.7* 8.2+4+5.3* 11.9+3.1*
Septum 153+14 9.1+4.1* 8.61+4.6* 11.6+3.7*
Anterior 146+3.0 11.0+2.6* 10.9+3.2% 12.8+4.3
Inferoposterior 153+1.8 10.5+2.3* 9.9+3.3* 122429

* . p < 0.001 versus exercise, ** ; p < 0.01 versus exercise

Table 5. Percentage changes(%) of thallium-201 myocardial uptake and clearance due to background subtraction

Exercise Adenosine Dipyridamole Dobutamine
Uptake changes
Anterior 38+3 54+ 9% 58+ 8* 56+7*
Inferior 44+3 60+ 8* 64+ 6* 64+ 8*
Clearance changes
Anterior 11+3 -3+15* - 12417%* ~248*
Inferior 11+6 -6+13* - 144271 - 4+9*

* . p <0.001 versus exercise, ** ; p < 0.01 versus exercise
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