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Introduction Left ventricular ejection fraction (LVEF) is the
single most important predictor of prognosis in patients
with coronary artery disease (CAD) and left ventricular (LV)
dysfunction. Equilibrium radionuclide ventriculography
(ERNV) is considered the most reliable technique for
assessing LVEF. Most of these patients undergo two
dimensional (2D) echocardiography and myocardial viability
study using gated myocardial perfusion imaging (MPI)
or gated 18F-fluorodeoxyglucose (18F-FDG) PET. However,
the accuracy of LVEF assessed by these methods is not
clear. This study has been designed to assess the
correlation and agreement between the LVEF measured by
2D echocardiography, gated blood pool single photon
emission computed tomography (SPECT), 99mTc
tetrofosmin gated SPECT, and 18F-FDG gated PET with
ERNV in CAD patients with severe LV dysfunction.

Patients and methods Patients with CAD and severe LV
dysfunction [ejection fraction (EF) < 35 assessed by 2D
echocardiography] were prospectively included in the study.
These patients underwent ERNV along with gated
blood pool SPECT, 99mTc tetrofosmin gated SPECT, and
18F-FDG gated PET as per the standard protocol for
myocardial viability assessment and LVEF calculation.
Spearman’s coefficient of correlation (r) was calculated for
the different sets of values with significance level kept at a
P-value less than 0.05. Bland–Altman plots were inspected
to visually assess the between-agreement measurements
from different methods.

Results Forty-one patients were prospectively included.
LVEF calculated by various radionuclide methods showed
good correlation with ERNV as follows: gated blood pool
SPECT, r= 0.92; MPI gated SPECT, r= 0.85; and 18F-FDG
gated PET, r= 0.76. However, the correlation between 2D
echocardiography and ERNV was poor (r= 0.520). The
Bland–Altman plot for LVEF measured by all radionuclide

methods showed good agreement with ERNV. However,
agreement between 2D echocardiography and ERNV is
poor, as most of the values in this plot gave a negative
difference for low EF and a positive difference for high EF.
The mean difference between various techniques [2D
echocardiography (a), gated blood pool SPECT (b), MPI
gated SPECT (c), 18F-FDG gated PET (d)] and ERNV (e) was
as follows: (a)− (e), 3.3; (b)− (e), 5; (c)− (e), 1.1; and
(d)− (e), 2.9. The best possible correlation and agreement
was found between MPI gated SPECT and ERNV.

Conclusion This study showed good correlation and
agreement between MPI gated SPECT and 18F-FDG gated
PET with ERNV for LVEF calculation in CAD patients with
severe LV dysfunction. Thus, subjecting patients who
undergo viability assessment by MPI gated SPECT or
18F-FDG gated PET to a separate procedure like ERNV
for LVEF assessment may not be warranted. As the gated
blood pool SPECT also showed good correlation and
agreement with ERNV for LVEF assessment in CAD patients
with severe LV dysfunction, with better characteristics than
ERNV, it can be routinely used whenever accurate LVEF
assessment is needed. Nucl Med Commun 35:1156–1161
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Introduction
Heart failure is a major health problem affecting more

than 20 million people worldwide. About 2% of adults

and 6–10% over 65 years of age suffer from heart failure

in developed countries [1]. The life-time risk of devel-

oping heart failure is approximately one in five at 40 years

of age. Approximately 30–40% of heart failure patients

die within 1 year and 60–70% die within 5 years after the

diagnosis of the disease [1]. Coronary artery disease

(CAD) is the single most common cause of heart failure

and is responsible for 60–75% of the total heart failure

cases [1]. Heart failure due to CAD is associated with

worse prognosis compared with other causes [2]. Left

ventricular ejection fraction (LVEF) is the single most
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important predictor of prognosis in patients with CAD

and left ventricular (LV) dysfunction [3–5]. Traditionally,

LVEF is being assessed by two dimensional (2D) echo-

cardiography or equilibrium radionuclide ventriculo-

graphy (ERNV) [6]. ERNV is considered the most

reliable technique for assessing the LVEF because of its

highest reproducibility [7]. Accurate assessment of LVEF

in CAD patients is essential to prognosticate and

demonstrate the functional improvement following revas-

cularization. Most of these patients undergo viability

assessment before revascularization by myocardial perfu-

sion imaging (MPI) gated single photon emission com-

puted tomography (SPECT) or 18F-fluorodeoxyglucose

(18F-FDG) gated PET, which also provide functional

information like LVEF [8]. This information can be used

to prognosticate and monitor the patient after revascular-

ization. However, the accuracy of LVEF assessed by these

methods is not clear. A new method for LVEF assessment

using SPECT known as gated blood pool SPECT is being

investigated for its accuracy [6]. It has a few advantages

compared with ERNV – for example, the 3D nature of the

tomographic data and nonoverlapping of chambers. The

present study was designed to assess the correlation and

agreement between the LVEF measured by 2D echo-

cardiography, Gated blood pool SPECT, MPI gated

SPECT, and 18F-FDG gated PET with ERNV in CAD

patients with severe LV dysfunction (LVEF < 35 by

echocardiography).

Patients and methods
Patients with angiographically proven CAD and severe

LV dysfunction [ejection fraction (EF) < 35 assessed by

2D echocardiography] were prospectively included in the

study. They were also subjected to assessment of

myocardial viability. Exclusion criteria included preg-

nancy, lactation, and refusal to give written informed

consent. Patients with frequent ectopy, atrial fibrillation,

or other significant arrhythmia were also excluded from

the study. Written informed consent was taken from all

patients before including them in the study. The

departmental review committee also cleared the study

protocol. All these patients underwent ERNV along with

gated blood pool SPECT, MPI gated SPECT, and
18F-FDG gated PET as per the standard protocols. All

these studies were performed within 15 days. None of

these patients had undergone any intervention such as

coronary stenting or coronary artery bypass grafting dur-

ing this time period.

2D echocardiography

LVEF was measured by M-mode and Simpsons method in

all patients using a Philips IE33 echocardiography machine

(Philips Healthcare, Bothell, Seattle, Washington, USA).

ERNV

After 20 min of oral administration of potassium per-

chlorate, 20 mCi of technetium-99m pertechnetate

(99mTcO−
4) was injected intravenously to label the red

blood cells. Patients were positioned supine on the

imaging table under a single-headed camera coupled

with a low-energy general-purpose parallel-hole colli-

mator (Millennium MPR; GE Healthcare, Milwaukee,

Wisconsin, USA) in the best septal view [left anterior

oblique (LAO) projection] with a caudal tilt for ERNV

data acquisition. Data were acquired in frame mode with

the cardiac cycle divided into 24 bins for an average of

eight million counts, in a 64× 64 matrix, with a ± 10%
R–R acceptance window, and a 20% energy window

centered at 140 keV. The LVEF was calculated by the

dual region of interest method. The background region

of interest was placed adjacent to the free wall of the

ventricles.

Gated blood pool SPECT

Immediately after obtaining the planar views, gated

blood pool SPECT was performed under a dual-headed

SPECT/CT camera fitted with low-energy high-

resolution parallel-hole collimators (Infinia Hawkeye-4;

GE Healthcare), with the detectors in L-mode config-

uration. Acquisition parameters for gated blood pool

SPECT consisted of 60 steps per 180°, at 20 s per step, 16
frames per cardiac cycle, in a 64× 64 matrix, in step and

shoot mode, with zoom factor 1.3, an energy window of

20% centered at 140 keV, and an R–R acceptance win-

dow of ± 10%. Projection data were prefiltered using a

Butterworth filter (cutoff frequency, 0.52 cycles/cm;

order, 5) and reconstructed by filtered back projection

using a ramp filter. The gated blood pool SPECT was

processed by a single operator, using the fully automated

algorithm (QBPS) [9,10]. The LVEF was calculated

using the maximum diastolic and systolic dispersion of

the LV.

99m
Tc tetrofosmin gated SPECT

All patients underwent a 99mTc tetrofosmin gated

SPECT using a double-headed gamma camera equipped

with high-resolution collimators (Infinia Hawkeye; GE

Healthcare). After a minimum of 4 h of fasting, 99mTc

tetrofosmin (7 mCi) was administered intravenously

under resting conditions. About 45–60 min after radio-

tracer injection, a resting gated blood pool SPECT study

was performed. Data were acquired in a 64× 64 matrix, in

32 projections, at 40 s/projection, and at eight frames per

cycle, with a 20% window centered at a 140 keV photo

peak of 99mTc. Low-dose computed tomography (CT)

was performed using a 2.5 mA tube current for attenua-

tion correction. LVEF was calculated using an Emory

cardiac tool box.

18F-FDG gated PET

Patients were advised to fast for at least 6 h before the
18F-FDG PET scan and baseline blood sugar was

checked. About 45–60 min after 50–75 g of oral glucose

loading, blood sugar was checked. If it was less than
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140 mg/dl, 6–8 mCi of 18F-FDG was injected intrave-

nously. If it was more than 140 mg/dl, regular insulin was

injected intravenously according to blood glucose level

(2, 3, and 5 U of regular insulin for 140–160, 160–180, and

180–200 mg/dl of blood glucose, respectively). About

45–60 min after 18F-FDG injection, myocardial 18F-FDG

PET was performed using a hybrid PET/CT scanner

(Discovery STE-16; GE Healthcare) in 3D mode. The

myocardium was covered in one bed position (5 min per

bed position) with ECG gating (eight frames/R–R cycle).

Low-dose CT was acquired for the purpose of attenua-

tion correction. LVEF was calculated using a vendor-

provided software program.

Statistical analysis

Version 17.0 of SPSS (SPSS Inc., Chicago, Illinois, USA)

was used for statistical analysis. Spearman’s coefficient of

correlation (r) was calculated for the different sets of

values with significance level kept at P-value less than

0.05. Bland–Altman plots were inspected to visually

assess the between-agreement measurements from dif-

ferent methods.

Results
Forty-one patients (35 male and six female patients;

mean age 57.5 years, range 36–76 years) with angio-

graphically proven CAD and severe LV dysfunction

(LVEF ≤ 35% assessed by echocardiography) were

included in this study. Table 1 shows the demographic

details of the patients. Data of individual patients have

been listed in Fig. 1. All the patients underwent ERNV,
99mTc tetrofosmin gated SPECT, and 18F-FDG gated

PET, whereas only 35 patients underwent gated blood

pool SPECT. The average EF values of ERNV, gated

blood pool SPECT, 99mTc tetrofosmin gated SPECT,
18F-FDG gated PET, and 2D echocardiography were

26.41 (range 10–46%), 31.97 (range 13–62%), 27.56

(range 10–52%), 29.34 (range 13–50%), and 29.73 (range

18–35%), respectively. LVEF calculated by various

radionuclide methods showed good correlation with

ERNV as follows: gated blood pool SPECT, Spearman’s

correlation coefficient r= 0.92; 99mTc tetrofosmin gated

SPECT, r= 0.85; and 18F-FDG gated PET, r= 0.76.

However, the correlation between the 2D echocardio-

graphy and ERNV was poor (r= 0.520). The

Bland–Altman plot for LVEF measured by all three

radionuclide methods showed good agreement with

ERNV (Fig. 2). However, agreement between 2D

echocardiography and ERNV was poor as most of the

values in this plot gave a negative difference for low EF

and a positive difference for high EF because of the

underestimation of lower EF values and overestimation

of higher EF values with 2D echocardiography. The

mean difference between various techniques [2D echo-

cardiography (a), gated blood pool SPECT (b), MPI

gated SPECT (c), 18F-FDG gated PET (d)] and ERNV

(e) were as follows: (a)− (e), 3.3; (b)− (e), 5; (c)− (e), 1.1;

and (d)− (e), 2.9.

Discussion
Accurate assessment of LVEF in CAD patients with

severe LV dysfunction before revascularization is very

important for assessing the outcome following the inter-

vention. The routinely performed 2D echocardiography

is relatively subjective in nature. Most of these patients

undergo viability assessment by MPI or 18F-FDG PET,

which provide additional gating information like LVEF.

The accuracy of these techniques in assessing LVEF

is not clear. Among radionuclide techniques, ERNV

is considered the most reliable technique as it has the

least variability and operator interference. However, it

has a few disadvantages – for example, overlap of the

cardiac chambers and 2D nature [6]. Gated blood pool

Table 1 Demographic details

Characteristics Number of patients

Diabetes 17
Hypertension 18
Smokers 8
Alcoholic 15
NYHA dyspnea score Grade I=10

Grade II=11
Grade III=18
Grade IV=02

Echocardiographic findings Global hypokinesia=9
LAD territory=16

LAD and RCA=7
LAD and LCx=8
RCA and LCx= 1

Angiographic results LAD=10
LAD and RCA=9

LAD and LCx=11
RCA and LCx=1

Triple vessel disease=10

LAD, left anterior descending artery; Lcx, left circumflex artery; RCA, right cor-
onary artery.

Fig. 1
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SPECT can determine the LV function more accurately

because overlap of the cardiac chambers can be avoided.

Furthermore, the 3D nature of the tomographic data

lends itself naturally to a space-based rather than count-

based analysis when geometric assumptions for volume

estimation are needed [6]. The accuracy of this method

needs to be investigated. To our knowledge, this is the

first prospective study comparing LVEF assessed by five

modalities such as 2D echocardiography, gated blood

pool SPECT, 99mTc tetrofosmin gated SPECT, and
18F-FDG gated PET and ERNV in the same patients.

The performance and determination of global systolic LV

function by gated MPI is affected by various factors such

as the severity and extent of myocardial perfusion defect,

presence of increased extracardiac activity, LV size, sex,

dose of radioactivity injected, and signal-to-noise ratio

[11–14]. However, many studies have shown good cor-

relation between LV function measurements using

ERNV and gated MPI with good interobserver and

intraobserver variability [7,15–20]. A few studies have

analyzed the accuracy of LVEF assessed by 18F-FDG

PET [21–26]. Some of these studies have compared
18F-FDG PET with MRI and shown good correlation

between the two [21,23,26]. In our study also gated MPI

and 18F-FDG PET showed good correlation and agree-

ment with ERNV for LVEF assessment in CAD patients

with severe LV dysfunction.

In contrast to the widespread use of gated SPECT in

myocardial perfusion scintigraphy [27], gated blood pool

SPECT has not yet become routine for cardiac gated

blood pool studies. A few studies have shown good cor-

relation between LVEF measured by gated blood pool

SPECT and ERNV in various patient groups [6,28–31].

As this study has shown good correlation and agreement

between gated blood pool SPECT and ERNV, gated

blood pool SPECT can be used to evaluate the LVEF,

which might give better results compared with ERNV

because of better separation of cardiac chambers. It is also

superior for visual analysis of regional wall motion

abnormalities because of the 3D nature of the tomo-

graphic data. In addition, it avoids the practical difficul-

ties of first pass radionuclide ventriculography – for

example, good bolus administration – by providing right

ventricular functional information such as right ven-

tricular ejection fraction in the same study [6].

On Bland–Altman analysis, the LVEF values calculated

using three different radionuclide techniques showed

Fig. 2
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significant positive correlation with ERNV. Overall, the

three radionuclide methods showed overestimation of

the LVEF compared with ERNV. The mean difference

was the least with MPI (1.1) and the maximum with

gated blood pool (5). There was no changing trend in the

estimation of EF with increasing or decreasing values.

However, agreement between 2D echocardiography and

ERNV was poor as most of the values in this plot gave a

negative difference for low EF and a positive difference

for high EF. Even though the gated blood pool SPECT

showed best correlation (r= 0.92) among all the techni-

ques, the highest overestimation compared with ERNV

was also found with this technique (mean difference, 5).

MPI gated SPECT gave the best combination of good

agreement (least mean difference of 1.1) and correlation

(second best correlation coefficient of r= 0.85) among all.

Limitations

As our study compared these modalities only in patients

with severe LV dysfunction (LVEF < 35%), the accuracy

of these modalities in patients with mild to moderate LV

dysfunction or in normal subjects needs to be deter-

mined. The accuracy of gated blood pool SPECT in

other groups of patients, such as patients with dilated

cardiomyopathy, patients receiving doxorubicin therapy,

and patients with nonischemic LV dysfunction, also has

to be evaluated.

Conclusion
This study has shown good correlation and agreement

between MPI gated SPECT and 18F-FDG gated PET

with ERNV for LVEF calculation in CAD patients with

severe LV dysfunction. Therefore, subjecting those

patients, who undergo viability assessment by MPI gated

SPECT or 18F-FDG gated PET, to a separate procedure

like ERNV for LVEF assessment may not be warranted.

As the gated blood pool SPECT also shows good corre-

lation and agreement with ERNV for LVEF assessment

in CAD patients with severe LV dysfunction, with better

characteristics than ERNV, it can be routinely used

whenever an accurate LVEF assessment is needed.

Acknowledgements
Conflicts of interest

There are no conflicts of interest.

References
1 Mann DL. Heart failure and cor pulmonale. In: Fauci AS, Braunwald E,

Kasper DL, Hauser SL, Longo DL, Jameson JL, Loscalzo J, editors.
Harrison’s principles of internal medicine. 17th ed. New York: McGraw-Hill;
2008. pp. 1443–1453.

2 Likoff MJ, Chandler SL, Kay HR. Clinical determinants of mortality in chronic
congestive heart failure secondary to idiopathic dilated or to ischemic
cardiomyopathy. Am J Cardiol 1987; 59:634–638.

3 Pasquet A, Robert A, D’Hondt AM, Dion R, Melin JA, Vanoverschelde JL.
Prognostic value of myocardial ischemia and viability in patients with chronic
left ventricular ischemic dysfunction. Circulation 1999; 100:141–148.

4 Christakis GT, Weisel RD, Fremes SE. Coronary artery bypass grafting in
patients with poor ventricular function. J Thorac Cardiovasc Surg 1993;
103:1083–1092.

5 Elefteriades JA, Tolis G Jr, Levi E, Mills LK, Zaret BL. Coronary artery bypass
grafting in severe left ventricular dysfunction: excellent survival with improved
ejection fraction and functional state. J Am Coll Cardiol 1993;
22:1411–1417.

6 Mittal BR, Santhosh S, Kashyap R, Bhattacharya A, Singh B, Bahl A.
Ventricular ejection fraction in patients with dilated cardiomyopathy
calculated by gated blood pool SPECTprocessing software: correlation with
equilibrium radionuclide ventriculography and first pass radionuclide
ventriculography. Hell J Nucl Med 2011; 14:234–238.

7 Travin MI, Bergmann SR. Assessment of myocardial viability. Semin Nucl
Med 2005; 35:2–16.

8 Harisankar CNB, Mittal BR, Kamaleshwaran KK, Parmar M, Bhattacharya A,
Singh B, Mahajan R. Reliability of left ventricular ejection fraction calculated
with gated myocardial perfusion single photon emission computed
tomography in patients with extensive perfusion defect. Nucl Med Commun
2011; 32:503–507.

9 Van Kriekinge SD, Berman DS, Germano G. Automatic quantification of left
ventricular ejection fraction from gated blood pool SPECT. J Nucl Cardiol
1999; 6:498–506.

10 Daou D, Van Kriekinge SD, Coaguila C, Lebtahi R, Fourme T, Sitbon O, et al.
Automatic quantification of right ventricular function with gated blood
pool SPECT. J Nucl Cardiol 2004; 11:293–304.

11 Achtert AD, King MA, Dahlberg ST, Pretorius PH, LaCroix KJ, Tsui BM. An
investigation of the estimation of ejection fractions and cardiac volumes by a
quantitative gated SPECT software package in simulated gated SPECT
images. J Nucl Cardiol 1998; 5:144–152.

12 Vallejo E, Dione PD, Bruni LW, Constable RT, Borek PP, Soares JP, et al.
Reproducibility and accuracy of gated SPECT for determination of left
ventricular volumes and ejection fraction: experimental validation using MRI.
J Nucl Med 2000; 41:874–882.

13 Manrique A, Faraggi M, Vera P, Vilain D, Lebtahi R, Cribier A, Le Guludec D.
201Tl and 99mTc-MIBI gated SPECT in patients with large perfusion defects
and left ventricular dysfunction: comparison with equilibrium radionuclide
angiography. J Nucl Med 1999; 40:805–809.

14 Ababneh AA, Sciacca RR, Kim B, Bergmann SR. Normal limits for left
ventricular ejection fraction and volumes estimated with gated myocardial
perfusion imaging in patients with normal exercise test results: influence of
tracer, gender, and acquisition camera. J Nucl Cardiol 2000; 7:661–668.

15 Germano G, Erel J, Kiat H, Kavanagh PB, Berman DS. Quantitative LVEF and
qualitative regional function from gated thallium-201 perfusion SPECT.
J Nucl Med 1997; 38:749–754.

16 Cwajg E, Cwajg J, He ZX, Hwang WS, Keng F, Nagueh SF, Verani MS.
Gated myocardial perfusion tomography for the assessment of left ventricular
function and volumes: comparison with echocardiography. J Nucl Med
1999; 40:1857–1865.

17 Bacher-Stier C, Müller S, Pachinger O, Strolz S, Erler H, Moncayo R, et al.
Thallium-201 gated single-photon emission tomography for the assessment
of left ventricular ejection fraction and regional wall motion abnormalities in
comparison with two-dimensional echocardiography. Eur J Nucl Med 1999;
26:1533–1540.

18 Itti E, Rosso J, Damien P, Auffret M, Thirion JP, Meignan M. Assessment of
ejection fraction with Tl-201 gated SPECT in myocardial infarction: precision
in a rest–redistribution study and accuracy versus planar angiography. J Nucl
Cardiol 2001; 8:31–39.

19 He ZX, Cwajg E, Preslar JS, Mahmarian JJ, Verani MS. Accuracy of left
ventricular ejection fraction determined by gated myocardial perfusion
SPECT with Tl-201 and Tc-99m sestamibi: comparison with first-pass
radionuclide angiography. J Nucl Cardiol 1999; 6:412–417.

20 Tamadura E, Kudoh T, Motooka M, Inubushi M, Shirakawa S, Hattori N, et al.
Assessment of regional and global left ventricular function by reinjection T1-
201 and rest Tc-99m sestamibi ECG-gated SPECT: comparison with three-
dimensional magnetic resonance imaging. J Am Coll Cardiol 1999;
33:991–997.

21 Slart RH, Bax JJ, de Jong RM, de Boer J, Lamb HJ, Mook PH, et al.
Comparison of gated PET with MRI for evaluation of left ventricular function
in patients with coronary artery disease. J Nucl Med 2004; 45:176–182.

22 Hattori N, Bengel FM, Mehilli J, Odaka K, Ishii K, Schwaiger M, Nekolla SG.
Global and regional functional measurements with gated FDG PET in
comparison with left ventriculography. Eur J Nucl Med 2001; 28:221–229.

23 Rajappan K, Livieratos L, Camici PG, Pennell DJ. Measurement of ventricular
volumes and function: a comparison of gated PET and cardiovascular
magnetic resonance. J Nucl Med 2002; 43:806–810.

24 Saab G, Dekemp RA, Ukkonen H, Ruddy TD, Germano G, Beanlands RS.
Gated fluorine 18 fluorodeoxyglucose positron emission tomography:
determination of global and regional left ventricular function and myocardial
tissue characterization. J Nucl Cardiol 2003; 10:297–303.

1160 Nuclear Medicine Communications 2014, Vol 35 No 11

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



25 Khorsand A, Graf S, Frank H, Kletter K, Sochor H, Maurer G, et al. Model-
based analysis of electrocardiography-gated cardiac (18)F-FDG PET images
to assess left ventricular geometry and contractile function. J Nucl Med
2003; 44:1741–1746.

26 Schaefer WM, Lipke CS, Nowak B, Kaiser HJ, Reinartz P, Buecker A, et al.
Validation of QGS and 4D-MSPECT for quantification of left ventricular
volumes and ejection fraction from gated 18F-FDG PET: comparison with
cardiac MRI. J Nucl Med 2004; 45:74–79.

27 Germano G, Kiat H, Kavanagh PB, Moriel M, Mazzanti M, Su HT, et al.
Automatic quantification of ejection fraction from gated myocardial
perfusion SPECT. J Nucl Med 1995; 36:2138–2147.

28 Chin BB, Bloomgarden DC, Xia W, Kim HJ, Fayad ZA, Ferrari VA, et al. Right
and left ventricular volume and ejection fraction by tomographic gated blood-
pool scintigraphy. J Nucl Med 1997; 38:942–948.

29 Nichols K, Saouaf R, Ababneh AA, Barst RJ, Rosenbaum MS, Groch MW,
et al. Validation of SPECT equilibrium radionuclide angiographic right
ventricular parameters by cardiac magnetic resonance imaging. J Nucl
Cardiol 2002; 9:153–160.

30 Calnon DA, Kastner RJ, Smith WH, Segalla D, Beller GA, Watson DD.
Validation of a new counts-based gated single photon emission computed
tomography method for quantifying left ventricular systolic function:
comparison with equilibrium radionuclide angiography. J Nucl Cardiol 1997;
4:464–471.

31 Groch MW, DePuey EG, Belzberg AC, Erwin WD, Kamran M, Barnett CA,
et al. Planar imaging versus gated blood-pool SPECT for the assessment
of ventricular performance: a multicenter study. J Nucl Med 2001;
42:1773–1779.

LVEF in patients with CAD and LV dysfunction Raja et al. 1161

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.


