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Accuracy of Ventricular Volume and Ejection Fraction Measured by Gated
TI-201 Perfusion Single Photon Emission Tomography

Moonsun Pai, MD." Dae Hyuk Moon, MD."

Department of Nuclear Medicine, University of Ulsan College of Medicine, Seoul, Kored'

Division of Nuclear Medicine, Department of Radiology, Ewha Womans University College of Medicine, Seoul, Kored'
Department of Nuclear Medicine, Asan Medical Center, Seoul, Kored’

Electrocardiogram-gated single photon emission computed tomography (SPECT) provides valuable information in the
assessment of both myocardial perfusion and ventricular function. TI-201 is a suboptimal isotope for gating. TI-201
images are more blurred compared with Tc-99m tracers due to the increased amount of scattered photons and
use of a smooth filter. The average myocardial count densities are approximately one-half those of conventional
technetium tracers. However, TI-201 is still widely used because of its well-established utility for assessing
myocardial perfusion, viability and risk stratification. Gated SPECT with TI-201 enables us to assess both post-stress
and rest left ventricular volume and function. Previous studies with gated TI-201 SPECT measurements of ejection
fraction (EF), end-diastolic volume (EDV), end-systolic volume (ESY) have shown high correlation with first-pass
radionuclide angiography, gated blood pool scan, Tc-9m-MIBl gated SPECT, contrast ventriculography,
echocardiography, and 3-dimensional magnetic resonance imaging. However, problems related to these studies
include few agreement data of EDV and ESV, use of a reference method that is likely to have the same systemic
errors (gated Tc-99m-MIBI SPECT), and other technical factors related to the count density of gated SPECT. With
optimization of gated imaging protocols and more validation studies, gated T-201 SPECT would be an accurate
method to provide perfusion and function information in patients with coronary artery disease.(Korean } Nucl Med
39(2):94-99, 2005)
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Table 1. Patients and Acquisition Methods of TI-201 gated SPECT Studies
. No. of T201 No. of . ProjectionNo/time
Author Disease Patient Dose (MC Defector Collmator (sec)
Germano'® ™ 121 335 2 LEHR 64/35
Mounouryls) 104 3 2 LEHR 32/50
Tode]r]r)muro AMI 20 341 2 LEHR 30/60
Vera Prior MI 32 5 2 LEHR 32/120
Mcnnqu]? rior 50 5 2 LEHR 32/120
DePuey'® Prior MI 33 35 2 LEAP 32/55
Bagher-Sfer'” Suspected CAD 57 3 2 LEAP 2 /30
He™ . 63 3 2 LEHR 64/30
Manrique Prior MI 55 5 2 LEHR 32/120
Cwaig*” 109 3 2 LEHR 64/30
Loo Suspected CAD 0 3 5 VXHR 6425
Wiight'” Suspected CAD 70 15 1 LEHS 32/40
It Prior Mi 50 3 1 LEAP 30/40
Hyun®® 30 34 2 LEHR 60/30
AMI = acute myocardial infarction, Ml = myocardial infarction, CAD = coronary artery disease, LEHR = low energy high resolution, LEAP

= low energy all purpose, LEHS = low energy high sensitivity

Table 2. Measured Left Ventricular Functional Parameters of Gated T1-201 Studies

Author Software Comparison No. of frame ||'T]:|l(]29(:|}]g N/egsaurrc?r?]efers
Germano'® Qcs MIBI SPECT 8 rest EF
Mounoury”’ SMV MIBI SPECT 8 rest EF, EDV, ESV
Tademura'® QGs MR 8 RI EF, EDV, ESV
Verg'” SMV ERNA, LVG 8 rest EF, EDV, ESV
Mannque QGS ERNA 8 rest EF
DePuey'® MIBI SPECT 8 RD EF
Bacher-Siter' QGSs 2D-Echo 8 Ex/Di EF
QGs RD
He™ FPRNA 8 rest EF
Manrique'® Qes ERNA 8/16 rest EF
Cwaig®” QGs 2D-Echo 8 Ex/Ad EF, EDV, ESV
QGs RD
Lee® MBI SPECT 16 rest EF, EDV, ESV
Wrigh’r”) QGs ERNA 8 Ex/RD EF
i QGSs ERNA 8 Rest/RD EF
Hyun?? QGs MIBI SPECT 8 rest EF, EDV, ESV

QGS = Quantitative Gated SPECT (Cedars-Sinai Medical Center), MIBl =

fomography, MRl =

Ad = adenosine stress, LV =
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magnetic resonance imaging, ERNA = equilibrium radionuclide angiography, LVG =
= two-dimensional echocardiography, FPRNA = single pass radionuclide angiography, Rl =

sestamibi, SPECT = single photon emission computed
left ventriculography, 2D-Echo

reinjection, RD = redistribution, Ex= exercise,

left ventricle, EF = ejection fraction, EDV = end-diastolic volume, ESV = end-systolic volume
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Table 3. Accuracy of Left Ventricular Ejection Fraction and Volume measured by TI-201 Gated SPECT

Author EF (%) EDV (ml) ESV (mi)
r SEE SD r SEE SD r SEE SD

Germano'® 091

Mounoury”) 0.93 0.92 0.96

Tademura'™ 0.92 12 57 0.85 2.3 18.4 0.94 42 10.3

Verg'” 0.7 10,5

Monnque 0.76 2.3 7.4

DePuey'® 091

Bacher-Siter'” 0.86

He™ 0.84

Monnqzue 094 5

Cwo;)g 0.75 0.86 0.85

Lee” 0.87 6 0.96 155 0.97 115

Wn%h’r”’ 0.71 16

i 0.88 6.4

Hyun 52 120 93

*Hyun et al.: Repeatability data

r = Pearsons correlation coefficient between the gold standard and gated SPECT measurement, SEE = standard error of estimate of
the difference between the gold standard and gated SPECT measurement, SD = standard deviation of the difference between the

gold standard and gated SPECT measurement
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