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Background 

Multiple Gated Acquisition (MUGA)(or equilibrium blood pool imaging) is a useful noninvasive tool for 

assessing the function of the heart, in particular the health of the cardiac ventricles. Due to overlapping of 

anatomical structures, planar (2D) MUGA (or planar equilibrium radionuclide angiography (ERNA)), 

traditionally used in the clinic, only facilitates computation of the left ventricle ejection fraction (LVEF). To 

study diseases affecting both ventricles (e.g. primary pulmonary hypertension or heart failure), it is also 

necessary to extract the right ventricle EF (RVEF). 3D MUGA (or gated blood pool SPECT (GBPS)) facilitates 

differentiation between LV and RV without the overlap of other cardiac chambers. EFs computed by GBPS have 

been validated against planar ERNA and cardiac magnetic resonance imaging (Groch et al., 2001; Nichols et al., 

2002). The aim of the present study is to optimize acquisition and reconstruction parameters for 3D MUGA 

scans, and compare GBPS using Concurrent Imaging and planar EFs.  

Methods   

So far, 9 patients, who were referred in the usual manner for nuclear medicine assessment of ventricular 

function, underwent planar and GBPS studies on a dual-headed SPECT/CT system (LEHR collimator, 

Precedence, Philips Medical Systems). EFs were computed on the Extended Brilliance Workstation (EBW) 

using NM Cardiac for the planar MUGA (i.e. LVEF) and QBS for 3D MUGA (i.e. LV- and RVEF). The 

influence on the EFs was studied for the following parameters: gating cycle (8 vs 16), projection frame duration 

(15, 20 and 25 s) and reconstruction protocol (analytical (FBP; Butterworth (cutoff: 0.55, order: 5.0)) vs iterative 

(Astronish; 3 iterations, 8 subsets)) using the Concurrent Imaging function of the scanner system. A low-dose 

CT scan was acquired in a subgroup of patients in order to investigate the effect of CT derived attenuation and 

scatter corrections on the computed EFs.   

 

Results 

There were no statistical significant differences between the computed planar and QBS LVEF values in relation 

to gating cycles, projection frame duration or reconstruction protocol (p>0.05; 8 bins, n=3; 16 bins, n=6)). 

However, the use of 16 bins seems to provide more stable measurements (e.g. less fluctuations in the EFs). In 

addition, for the applied uptake parameters, there was no influence by the reconstruction algorithm on the QBS 

computed LV- and RVEFs. CT derived attenuation and scatter correction provided no significant effect on the 

calculated EFs.  

 

Discussion 

 
Based on these results, 3D MUGA provides accurate LVEFs relative to planar MUGA. More patients have to be 

included to test the robustness of the QBS before it can replace planar MUGA in clinical routine. The observed 

QBS EF values calculated in the present study were independent of the projection frame duration and 

reconstruction algorithm. To test whether shorter frames can be used we will apply Concurrent Imaging which is 

implemented on the Precedence system. Concurrent Imaging provides the ability to create multiple image sets 

(with various uptake parameters) from a single acquisition data stream, which makes it possible to compare sets 

of uptake parameters in one single patient/scan. The Astonish SPECT algorithm has been developed by Philips 

to improve image quality, in particular in data sets with low count statistics such as gated cardiac imaging. Our 

results showed no significant improvement when using Astonish compared to FBP, but this might become more 

apparent when further reducing the frame duration (hence decreasing signal-to-noise ratio). If the EFs are stabile 

at reduced time frames (i.e. reduced scanning time), we might rather consider reducing the injected dose to the 

patients.    
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