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TI201 Redistribution SPECT and N-13 Ammonia PET Images in Patients with Old
Myocardial Infarction and Left Ventricular Dysfunction: Segmental Comparison
and Discordance Analysis

Joon Young Choi, MD,, Kyung-Han Lee, MD,, Young Hwan Kim, MD,, Eun Jeong Lee, MD,
Hyun Woo Chung, MD, Su Jin Lee, MD, Sang Hoon Lee, MD." and Byung-Tae Kim, MD.
Department of Nuclear Medicine and Cardiovascular Institute’ Samsung Medical Center, Sungkyunkwan University

School of Medicine, Seoul, Korea

We compared rest perfusion PET with redistribution perfusion SPECT to investigate the concordant rate between
PET and SPECT images and analyze the discordant pattern. Materials and Methods: Rest N-13 ammonia and F-18
FDG PET were performed on 18 patients with old myocardial infarction and left ventricular dysfunction whose
dipyridamole - 4hr redistribution T1-201 SPECT showed one or more severe fixed defects. Regional perfusion and
metabolism were evaluated visually and quantitatively with 5-segment myocardial model. Results: There were high
concordant rate in uptake pattern (80/90 segments, 88.9%) and high correlation coefficient on quantitative analysis
(R=081, p{0.001) between redistrubution T-201 SPECT and N-13 ammonia PET images. Nine of 18 patients had
SPECT-PET concordant pattern (Group 1). Ten segments (9 in inferior wall, 1 in apex) from the remaining 9 patients
showed SPECT-PET discordant pattern with abnormal TI-201 defect and near normal N-13 ammonia uptake (Group
.. The diastolic and systolic left ventricular dimensions were significantly increased in Group § compared to those
of Croup L When attenuation uncorrected N-13 ammonia PET images were reconstructed in Group I, it resulted
in PET images with severe inferior wall defects nearly identical to those seen in redistribution TI-201 SPECT images.
Conclusion: Redistribution TI-201 SPECT images showed high concordant rate and correlation with rest N-13
ammonia PET images. Most of discordant segments had fixed thallium defects in inferior wall with nearly normal
N-13 ammonia uptake, which may result from severe left ventricular dilatation and attenuation by the left
hemidiaphragm and cardiac blood pool. (Korean J Nucl Med 38(31:218-224, 2004)
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Table 1. Comparisons in clinical characteristics between SPECT-PET
concordant and discordant patients groups.

SPECT-PET SPECT-PET
Concordant  Discordant  p Value
group (n=9) group(n=9)
Sex (M:F) 81 9:0 ns.
Age (yn) 554 + 95 640 £ 59 <0.05
Body weight (kg) 754 + 101 720 + 69 ns.
IRA (LAD:RCA) 7:2 81 n.s.
No. of diseased
coronary arteries* 711 6:1:2 ns.
@20
LVEF (%) 382 + 121 309 = 11.7 ns.
LVIDs (mm) 473 £ 6.6 552 + 7.3 <0.05
LVIDd (mm) 600 + 5.7 66.6 + 62 <0.05
Presence of 3 3 ns.

apical aneurysm

n.s.. statistically not significant, IRA: infarct-related artery, LAD:
left anterior descending artery, RCA: right coronary artery, LVEF:
left ventricular ejection fraction, LVIDs: systolic left ventricular
internal dimension, LVIDd: diastolic left ventricular intemnal
dimension

* This Is the number of 3 major epicardial coronary arteries
having significant stenosis in itself or its branches on coronary
angiography. Significant coronary artery disease other thon that
in the infarct-related arfery was defined as >50% reduction in
lurinal diameter of a major epicardial coronary arfery or one of
its major branches in each of the two orthogonal projections.
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Fig. 1. Scatter plot of segmental relative uptake between T-201
redistribution and N-13 ammonia PET images. There was a high
correlation coefficient between segmental uptoke values of

SPECT and PET images (R=0.81, p<0.001).
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Fig. 2. Bul's eye displays of SPECT and PET images in a patient
with anteroseptal myocardial infarction. Stress - 4 hr redistribution
T-201 images demonstrated a fixed perfusion defect on apex
and inferior wall. However, N-13 ammonia PET showed near
normal perfusion in apex and inferior wall. There was no
significant stenosis of the right coronary artery, and large apical
aneurysm was present. Attenuation uncorrected N-13 ammonia
PET images were nearly identical o SPECT images.
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Fig. 3. Relative uptake of SPECT and PET images in 10 atypical
TI-201 defect segments with near normal ammonia PET. There
was a significant difference in relative uptake between
attenuation corrected N-13 ammonia PET images and SPECT
images. However, when affenuation effect was uncorrected,
there was no significant difference between N-13 ammonia PET

and SPECT images. (NHy ammonia, AU. atfenuation
uncorrected, AC: affenuation corrected, n.s.: stafistically not
significant)
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