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Effect of Attenuation Correction, Scatter Correction and Resolution Recovery on
Diagnostic Performance of Quantitative Myocardial SPECT for Coronary Artery Disease

Kyung Hoon Hwang, M.D., Dong Soo Lee, M.D., Jin Chul Paeng, M.D.,
Myoung Mook Lee, M.D.l, June-Key Chung, M.D. and Myung Chul Lee, M.D.

Departments of Nuclear Medicine and Internal Medicine," Seoul National University College of Medicine

Abstract

Purpose: Soft tissue attenuation and scattering are major methodological limitations of myocardial perfusion
SPECT. To overcome these limitations, algorithms for attenuation, scatter correction and resolution recovery
{ASCRR) is being developed, while quantitative myocardial SPECT has also become available. In this study, we
investigated the efficacy of an ASCRR-corrected quantitative myocardial SPECT method for the diagnosis of
coronary artery disease (CAD). Materials and Methods: Seventy-five patients (M:F=51:24, 61.0+£89 years old)
suspected of CAD who underwent coronary angiography (CAG) within 7212 days of SPECT(Group-I) and 20
subjects (M:F=10:10, age 40619.4) with a low likelihood of coronary artery disease (Group-Il) were enrolled.
TI=201 resY/ dipyridamole-siress Tc-99m-MIBI gated myocardial SPECT was performed. ASCRR correction was
performed using a Gd-153 line source and automatic software (Vantage-Pro; ADAC Labs, USA). Using a 20~
segment model, segmental perfusion was automatically quantified on both the ASCRR—corrected and uncorrected
images using an automatic quantifying software (AutoQUANT; ADAC Labs.). Using these quantified values, CAD
was diagnosed in each of the 3 coronary arterial territories. The diagnostic performance of ASCRR-corrected SPECT
was compared with that of non-corrected SPECT. Results: Among the 75 patients of Group-I, 9 patients had
normal CAG while the remaining 66 patients had 155 arterial lesions; 61 left anterior descending (LAD), 48 left
circumflex (LCX) and 46 right coronary (RCA) arterial lesions. For the LAD and LCX lesions, there was no
significant difference in diagnostic performance. In Group-Il patients, the overall normalcy rate improved but this
improvement was not statistically significant (p=0.07). However, for RCA lesions, specificity improved significantly
but sensitivity worsened significantly with ASCRR correction (both p<0.05). Overall accuracy was the same.
Conclusion: The ASCRR correction did not improve diagnostic performance significantly although the diagnostic
specificity for RCA lesions improved on quantitative myocardial SPECT. The clinical application of the ASC-RR
correction requires more discretion regarding cost and efficacy. (Korean J Nucl Med 2002;36:288-97)
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Table 1. Demographics of Study Populations

Finding Group-| Group-Ii
Number 75 20
Age 61+89 406194
Male/female 51/24 1010
DM 28 (37%) 2 (10%)
HTN 7 (49%) 6 (30%)
Smoking Hx 0 (40%) 2 (10%)
0 (

Prior myocardial 5 (6.7%) 0%

infarction
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Fig. 1. Myocardial 20-segment model for guantitative scoring of perfusion.
Each pattern represents a vascular territory. (Vertical line=left anterior
descending artery; dot=left circumflex; blank=right coronary artery

territory).
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Table 2. Changes of Quantified Perfusion Values after ASC-RR
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odel, 127 46 A FHAYE

G Aol AA
% 63%, So]l% 60%0ll
=3

Hol& 76% 2 nhrSitt

RRRET Zhdslo] A

Yt g W2 vagk A} sl (LAD)

Male Female
zi?n”;i:f Te-99m-MIBI stress TI-201 rest Tc-99m-MIBI stress TI-201 rest
A p A P A 3 A P

1 62464 012 35460 030 43435 036 41453 032
2 30469 041 09475 077 -47+42 030 34474 040
3 31449 045 24452 046 05437 091  06+51 087
4 09476 084 28463 037  -1.9440 067  -05+56 087
5 37480 026 70466 <001 -1.6+51 0.6l 12458 056
6 89+7.6 <00l  88+7.1 <001 35449 030 32480 023
7 10456 077 20454 039 07449 085 10456 072
8 60499 001 27460 030 -10+44 076  -05+39 084
9 39452 026 29460 022 46446 018 22462 036
10 58458 004  68+56 <001 35453 016 39469 004
1 11.8463 <001 110453 <00l 64452 <001  59+66 <00l
2 161459 <001 127457 <001 106448 <00l 79464 <001
13 39454 015 24456 017 31444 019 19+48 030
14 1.6+50 052 21+43 019 16464 036  04+49 075
15 72454 <001  36+7.1 002 64456 <001  20+68 025
16 44478 002 41466 <001 48465 007 2.8V83 020
17 110475 <001 105459 <001 97464 <001  7.0+87 <001
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* Listed in Fig. 1.
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Table 3. Quantitative Diagnostic Performance in Coronary Artery Territories

A. Overall results

Sensitivity Specificity
Non-corr ASC-RR Non-corr ASC-RR
LAD 74% (45/61) 74% (45/61) 36% (5/14) 64% (9/14)
LCX 48% (23/48) 50% (24/48) 74% (20/27) 70% (19/27)
RCA 65% (30/46) 35% (16/46) 59% (17/29) 86% (25/29)
Total 63% (98/155) 55% (85/155) 60% (42/70) 76% (53/70)
B. Male results
Sensitivity Specificity
Non-corr ASC-RR Non-corr ASC-RR
LAD 70% (30/43) 74% (31/43 38% (3/8) 63% (5/8)
LCX 52% (17/33) 55% (18/33 83% (15/18) 72% (13/18)
RCA 1% (24/34) 35% (12/34 56% (10/18) 83% (15/18)
Total 65% (71/110) 55% (61/110) 64% (28/44) 75% (33/44)
C. Female results
Sensitivity Specificity
Non-corr ASC-RR Non-corr ASC-RR
LAD 83% (15/18) 72% (14/18) 33% (2/6) 67% (4/6)
LCX % (6/15) 40% (6/15) 56% (5/9) 67% (6/9)
RCA 50% {6/12) 33% (4/12) 64% (7/11) 91% (10/11)
Total 60% (27/45) 53% (24/45) 54% (14/26) 77% (20/26)
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Fig. 2. Myocardial SPECT of a 59 year-old male admitted for chest pain.
Non—corrected images show a perfusion defect in inferior wall, but
ASC-RR corrected images demonstrate no perfusion defects.
Coronary angiography revealed normal coronary arteries. (A: Non-
corrected images, B: ASC-RR corrected images).

Sensitivity for CAD detection

100%
80%

Sen 0%
40%
20% -
0%

p=NS p<0.001 p=0.031

LAD LCX RCA
Vascular territory

Specificity for CAD detection

100%  p=0125  p=NS p=0039  p=0027

80%
s 60% O Non-Corr
% a0% DASC-RR
20% B

LCX RCA Total
Vascular territory

Fig. 3. Sensitivity and specificity of guantitative analysis of bull's eye plots in
group | patients. ASC-RR application decreased sensitivity whereas it
improved specificity, especially in the RCA territory.
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Table 4. Normalcy rate

A. Overall results

Total LAD LCX RCA
Non-corr 83% (50/60) 95% (19/20) 90% (18/20) 65% (13/20)
ASC-RR 95% (57/60) 95% (19/20) 90% (18/20) 100% (20/20)
B. Male

Total LAD LCX RCA
Non-corr 83% (25/30) 100% (20/20) 90% (18/20) 60% (12/20)
ASC-RR 90% (27/30) 90% (18/20) 80% (16/20) 100% (20/20)
C. Female

Total LAD LCX RCA
Non-corr 83% (25/30) 90% (18/20) 90% (18/20) 70% (14/20)
ASC-RR 100% (30/30) 100% (20/20) 100% (20/20) 100% (20/20)

Normalcy data
=NS =NS =0.016 =NS
100% p p p p
80%
60% O Non—-Corr
W ASC-RR
40%
20%
0%
LAD LCX RCA Total

Fig. 4. Normalcy rate in normal control group. ASC-RR correction improved
normalcy rate significantly in the RCA territory.
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