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ABSTRACT

Background and Objectives : The left ventricular ejection fraction (LVEF) and volume (LVV) are important
variables in patients with coronary artery disease. Quantitative gated myocardial SPECT (QGS) permits the
simultaneous assessment of perfusion, LVEF and LVV. However, the presence of a perfusion defect may influence
the LVEF and LVV measured by QGS. Subjects and Methods : 67 subjects (M/F=47/20; mean age: 60.2+
12.4 years) underwent both QGS with Tc-99m MIBI and 2-D echocardiography (Echo) at less than 7 days apart.
The LVEF and LVV were measured by Echo, using the modified Simpson’s method, and by QGS, using the auto-
matic software, AutoQUANT ™. The QGS rest images were used to compare with the Echo. Results : The correla-
tions between the QGS and Echo for LVEF, LVEDV and LVESV were good in all 67 subjects (r=0.781, 0.754 and
0.906, respectively, p<0.0001). In patients with no perfusion defect (n=34), the correlations between the QGS
and Echo for LVEF, LVEDV and LVESV were good (r=0.689, 0.593 and 0.586, p<0.0001). In patients with a
perfusion defect (n=33), the LVEF between the QGS and Echo was well correlated (r=0.777, p<0.0001), but the
LVEF was higher by 7.1 =8.7% from the Echo results. The LVEDV and LVESV by both QGS and Echo were also
well correlated (r=0.804 and 0.929, respectively, p<0.0001), but the LVEDV and LVESV were higher from QGS
by 17.9 =34 and 16.9 =25 mL, respectively. A Bland-Altman analysis showed the agreement between the QGS and
Echo in patients without perfusion defect was better than for those with a perfusion defect. Conclusion : The per-
fusion defect from QGS might affect the measurements of the LVEF and LVV; therefore, the QGS and Echo values
are not interchangeable. (Korean Circulation J 2006;36:308—317)
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Table 1. Clinical characteristics of the subjects

Number of subjects 67
Sex
Male 47 (70.1%)
Female 20(29.9%)
Age (years) 60.2+12.4
Clinical diagnosis
Myocardial infarction 19 (28.4%)

31 (46.3%)
17 (25.4%)

Angina pectoris
Atypical chest pain
Risk factors
33 (49.3%)
12 (17.9%)
27 (40.3%)
36 (53.7%)

Hypertension
Diabetes

Smoking
Hypercholesterolemia

Stress protocol

One day 61 (91.0%)
Two day 6 ( 9.0%)
Adenosine 37 (55.2%)
Exercise 30 (44.8%)

Mo

Y2 &SN £ (Table 1)

g ext 6789 Bt AF> 60.2+12.44), HA} 47
H(70.1%), AAXF7F 207(29.9%) 012, HLAMo] 19
(28.4%), FHF0] 317(46.3%), BIE §&°] 1778(25.4%)
olle. ke HHIARE EUS 33%(49.3%), Tie
HE 129(17.9%), FH& 2779(40.3%), AAESS 36
(53.7%)°] 7FAIAL Ao 287 (41.8%) ] TAT BE
W 2PeS A Eokth 618091.0%) 9] EAE 19 HA
e 6759.0%)2 27 29 HARE ARYSHAAL, 37
(55.2%) 2] Aol A ofelleil F5F HARE AL 3078
(44.8%) 2] EALA| 5 FoF AAE AlBsHAH

HREL {79 ME YA ABE(Table 2—4)(Fig, 1-3)
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Table 2. Comparison of left ventricular parameters (EF, EDV, ESV) between gated myocardial SPECT and two-dimensional echocardiography

in the patients without or with perfusion defect

Gated myocardial SPECT 2D-Echo p* Correlation

Total (n=67) E F (%) 55.3+12.0 59.7£10.4 <0.001 r=0.781"
EDV (mL) 98.41+43.7 90.1£279 <0.001 r=0.754"

ESV M) 47.2+39.3 37.7£24.1 0.029 r=0.906 T

Patients without perfusion defect E F (%) 61.216.6 62.916.4 0.061 r=0.689"
(n=34) EDV(mL) 84.7+24.1 85.5+20.8 0.839 r=0.593
ESV (M) 342+13.2 31.7£10.0 0.210 r=0.586

Patients with perfusion defect E F(%) 4934133 56.4+12.7 <0.001 r=0.777"
(n=33) EDV (mL) 113.0£54.6 95.0+33.6 0.007 r=0.804"
ESV (M) 61.2+51.9 44.2+32.1 0.001 r=0.929"

. p for the difference between two studies, T: p<0.0001. Echo: echocardiography, EF: ejection fraction, EDV: end diastolic volume, ESV: end
systolic volume, SPECT: single photon emission computed tomography
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Table 3. Agreement of left ventricular parameters (EF, EDV, ESV) between gated myocardial SPECT and two-dimensional echocardiography in
the patients without or with perfusion defect

Total (n=67) Patients With(or?; gz;fusion defect Patients wit(l'rl1 ze}rgl)lsion defect
EF Echo EF-SPECT EF (%) 43+76 1.7£5.2 71£8.7
Limits of agreement (%) -10.8 t019.5 -8.7to 12.1 -10.3 to 24.5
Average limits of agreement (%) 15.2 10.4 17.4
EDV Echo EDV-SPECT EDV (mL) -8.21+30.0 0.6+20.2 -17.91£34.0
Limits of agreement (mL) -68.2 to 51.8 -39.8 to 41.1 -86.0 to 50.1
Average limits of agreement (mL) 60.0 40.4 68.1
ESV Echo ESV-SPECT ESV (mL) -9.3£20.1 -2.4£10.8 -16.91+25.0
Limits of agreement (mL) -49.6 to 31.0 -239t019.2 -66.9 to 33.0
Average limits of agreement (mL) 40.3 21.6 50.0

Echo: echocardiography, EF: ejection fraction, EDV: end diastolic volume, ESV: end systolic volume, SPECT: single photon emission computed
tomography

Table 4. Differences of left ventricular parameters (EF, EDV, ESV) between gated myocardial SPECT and two-dimensional echocardiography
according to perfusion defect

(Gated myocardial SPECT EF-2D (Gated myocardial SPECT EDV-2D (Gated myocardial SPECT ESV-2D

Perfusion defect (%)

Echo EF)/average EF Echo EDV)/average EDV Echo ESV)/average ESV
1-9% (n=17) -0.13£0.22 0.01+0.29 0.10*£0.41
10-19% (n=8) -0.14£0.13 0.22%0.23 0.41%0.26
>20% (n=8) -0.15%£0.13 0.3610.13 0.51+0.19
p=0.95 p=0.01 p=0.02

Echo: echocardiography, EF: ejection fraction, EDV: end diastolic volume, ESV: end systolic volume, SPECT: single photon emission computed
tomography
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Fig. 1. A correlations of LVEF values measured by two-dimensional echocardiography (Echo EF) and gated myocardial perfusion SPECT
(SPECT EF). B: Bland-Altman analysis for agreement between Echo EF and SPECT EF. EF: ejection fraction, LVEF: left ventricular ejection
fraction, SPECT: single photon emission computed tomography.
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Fig. 2. A: correlations of LVEDV values measured by two-dimensional echocardiography (Echo EDV) and gated myocardial perfusion SPECT
(SPECT EDV). B: Bland-Altman analysis for agreement between Echo EDV and SPECT EDV. EDV: end diastolic volume, LVEDV: left ventricular

end diastolic volume.
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(SPECT ESV). B: Bland-Altman analysis for agreement between Echo ESV and SPECT ESV. ESV: end systolic volume, LVESV: left ventricular

end systolic volume.
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