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Relationship Between Lung-to-
Heart Uptake Ratio of Technetium-
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Myocardial Single Photon Emission
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Coronary Arteries in Patients With
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Myocardial Infarction

Toshiya OKAJMA, MD
Kenji UESHIMA, MD, FJCC
Osamu NISHIYAMA, MD
Muneyoshi OGAWA, MD
Mami OHUCHI, MD
Masahiko SAITOH, MD
Katsuhiko HIRAMORI, MD

Objectives. Increased lung uptake of thallium-201 in exercise myocardial perfusion imaging is areliable
marker of multivessel disease in patients with ischemic heart disease. This study investigated whether the
lung-to-heart uptake ratio with techenetium-99ril *™T ¢} tetrofosmin also provides valuable information to

detect patients with multivessel disease.

Methods. Fifty-three consecutive patients 35 men, 18 women, mean age 66+ 11 years; single-vessel
disease: 29, double-vessel disease: 16, triple-vessel disease: 8[With stable effort angina pectoris without
prior myocardial infarction and 17 control subjects 12 men, 5 women, mean age 62+ 9 years Linderwent
exercise myocardial perfusion imaging with *™Tc-tetrofosmin and coronary angiography in January 2000
to December 2002. The lung-to-heart uptake ratio was calculated on an anterior projection before recon-
struction of the exercise single photon emission computed tomographic images.

Results. The mean lung-to-heart uptake ratio was 0.34+ 0.04, 0.38+ 0.07, 0.41+ 0.05, and 0.46+
0.09, in patients with normal coronary, single-vessel disease, double-vessel disease, and triple-vessel dis-
ease, respectively. Significantly higher lung-to-heart uptake ratio was associated with more diseased ves-
seld pOd 0.0500 Multivessel disease could be detected with a sensitivity of 67% and a specificity of 74% if
the cut-off point of the lung-to-heart uptake ratio was set as 0.4. Combining lung-to-heart uptake ratio with
conventional myocardial perfusion imaging improved the sensitivity to detect multivessel disease to 83%

and the specificity to 74%.

Conclusions. Lung-to-heart uptake ratio measured by exercise myocardial scintigraphy with *™Tc-tetro-
fosmin can provide clinicaly useful information to detect multivessel disease in patients with ischemic

heart disease.
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1) Gray scale ( semip quantitative visual analysis )
Defect score
0 : normal
1 : mild to moderate hypoperfusion
2 : severe hypoperfusion
3 : defect

2) Color polar map ( location and semi quantitative visual analysis )

Defect score
0 : normal
— 1 : dark orange
2 : blue
3 : black
Fig. 1 Imageinterpretation

Images were evaluated by semi-quantitative visua analysis of the gray scale defect score.
Coronary lesions were analyzed by location semi-quantitative visual analysis of the defect score on color
polar maps.

Evaluation of defect score in each segment was assessed by two or three experienced observers.

LADO left anterior descending artery; LCX O left circumflex artery ; RCA O right coronary artery.
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Table 10 Accuracy of SPECT imaging for detecting myocar dial ischemia

Coronary angiography Total
Stenosi§l 0 0 O Stenosi§l 0 0 0 ©
SPECTO 0 0 a
Fll-imoOOO 460 40 500
Fill-in O OO 70 130 200
530 17 70
[Goronary angiography
Tota
Normal and SVD MVD
SPECTO
Fill-ing 2 areas] o0 130 130
Fill-inO 2 areas 460 110 570
46 24 70

Upper panel : Detection of coronary artery disease using exercise SPECT with perfusion imaging had a sensitivity
of 86% and specificity of 76%.0

Lower panel : Detection of multivessel disease using exercise SPECT with perfusion imaging had a sensitivity of
54% and specificity of 100%.0

SPECT[ single photon emission computed tomography; SVDO single-vessel disease; MV DO multivessel

disease.
% *
L/H L/H |
0.6 | * | 0.6 |
) 0
0 o : 0 0
0.5 0 0.5+ 0
o 0 ° 0
0 ] E ;
0.4f ° g o ° j E
g 5 § ° 0.4 8
g o }
0.3 g S 0
8 o ° |
: 0.3 e .
0
0.2
NL SVD DvD TVD 0.2
Fig. 3 Comparison of lung-to-heart uptake ratio with NL and SVD  MVD
che number of diseased vessels Fig. 4 Lung-to-heart uptake ratio in the low severity
pU 0.05 group) NL and SVDU[and the high severity group
NL OO0 normal coronary artery; DVD [0 double-vessel 0OMVDO

disease; TVD O triple-vessel disease. Other abbrevia-

. A “p0O 0.05.
tionsasin Fig. 2, Table 1.

Abbreviationsasin Table 1, Figs. 2, 3.
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Table20 Bccuracy of exercise perfusion imaging with lung-to-heart uptake ratio for detecting

coronary artery disease

Coronary angiography Totdl
Normal and SVD MVD ©
SPECTO 0 O O
L/HH 0.40 340 80 4201
L/HO 0.4 120 160 280
46 24 70
Coronary angiography
Total
Normal and SVD MVD
SPECTO O
Fill-inH 2 areas or0L/k{0.40 1201 200 320
Others 340 40 380
46 24 70

Upper panel : Detection of multivessel disease using only lung-to-heart uptake rati@l cut-off point: 0.4Chad a

sensitivity of 67% and specificity of 74%.0

Lower panel : Detection of multivessel disease using exercise SPECT with lung-to-heart uptake ratio had a

sensitivity of 83% and specificity of 74%.0
Abbreviationsasin Table 1, Figs. 2, 3.
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Table 30 Diseased coronary arteries and severity of stenosis in

patients with multivessel disease

manifesting as lung-to-heart uptakeratio lessthan 0.4

Case LAD LC)H( RCA o L/H
10 ood2: 75% O 011: 75%0 g 0.350
2 0 7: 75%0 O O 4AV : 90%0 0.320
30 0 7: 75%0 O O 4AV : 75%0 0.390
40 0 6: 90%0 O 0 4PD : 99%0] 0.370
50 06: 75%0 d 0 3: 100%0 0.370
60] 0o01:99% O O 0 3: 75%0 0.360
70 0 6: 90%0 0 11: 90%0 02: 75%0 0.380
8 06: 75% 011: 75% 0 3: 100% 0.28

0 O segment ; AV D atrioventricular branch; PDO posterior descending branch. Other abbreviations asin Figs. 1,

2.
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