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Background

Personalised dosimetry after molecular radionuclide 
therapy relies on quantitative SPECT/CT, for which 
suitable image reconstruction protocols are needed

A new reconstruction algorithm, Q.Clear (originally 
developed for PET), has recently been made available for 
StarGuide (GE HealthCare), as alternative to the well-
established OSEM
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This study compares the performance of OSEM and 
Q.Clear for 177Lu quantitative SPECT/CT with StarGuide



B E L G I A N  S O C I E T Y  O F  N U C L E A R  M E D I C I N E

Methods: phantom preparation
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700 MBq

NEMA IEC phantomCylindrical phantom
(volume: 5440 ml)

1.6 MBq/ml
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Methods: image acquisition and reconstruction
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SPECT/CT system: StarGuide
Scan time: 15 minutes
Energy windows: 208 keV ± 6% (emission) and 185 keV
± 5% (scatter)

For each acquisition:
1. OSEM
2. Q.Clear (RDP, β = 0.005, γ = 1 )

1 subset
12-576 iterations 16 reconstructions

Attenuation correction, scatter correction, resolution recovery
No post-reconstruction filtering
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Methods: image analysis
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For each reconstructed image of the cylinder:

𝑁𝑜𝑖𝑠𝑒 =
𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝐶

𝑚𝑒𝑎𝑛 𝐶
[%]

C = counts inside VOIinside
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Methods: image analysis
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For each reconstructed image of the NEMA IEC:

• Presence of artefacts
• Spatial resolution by a matched-filter analysis 

[1]
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Results
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192 iterations
1 subsetOSEM Q.Clear 192 iterations

1 subset



B E L G I A N  S O C I E T Y  O F  N U C L E A R  M E D I C I N E

Results
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48 iterations
1 subsetOSEM Q.Clear 192 iterations

1 subset
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Conclusions

Q.Clear succeeds considerably better than OSEM in reducing the accumulation 
of noise for a growing number of iterations, while also reducing Gibbs-like 
artefacts

If the reconstruction parameters are chosen with care, comparable image 
quality, noise and spatial resolution can be obtained with OSEM and Q.Clear

Further investigations are ongoing to assess the equivalence of OSEM and 
Q.Clear in a clinical scenario
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OSEM Q.Clear
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Ongoing investigation
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OSEM 
48 iterations
1 subset

Q.Clear
192 iterations
1 subset

Noise in the liver: 17% Noise in the liver: 17%

177Lu-PSMA
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Conclusions

Q.Clear succeeds considerably better than OSEM in reducing the accumulation 
of noise for a growing number of iterations, while also reducing Gibbs-like 
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quality, noise and spatial resolution can be obtained with OSEM and Q.Clear

Further investigations are needed to assess the equivalence of OSEM and 
Q.Clear in a clinical scenario
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OSEM Q.Clear


