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PET Reconstruction
Parameter

OSEM (2 Iterations, 20 Subsets)

HYPER Iterative (0.28 Regulization strength)

INTRODUCTION

Ahmad Faez Mohamed Ridhwan , Farhan Yusof , Sarah Syafiqah Abd Rani , Tan Teik Hin 1 1 1 1

Nuclear Medicine Centre, Sunway Medical Centre, No. 5, Jalan Lagoon Selatan, Bandar Sunway, 47500,
Petaling Jaya, Selangor, Malaysia.

1

REFERENCES
Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I., Jemal, A., & Bray, F. (2021). Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence
and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal for Clinicians, 71(3), 209–249. https://doi.org/10.3322/caac.21660
Goode, E. A., Wang, N., & Munkley, J. (2023). Prostate cancer bone metastases biology and clinical management (Review). Oncology Letters, 25(4), 1–18.
https://doi.org/10.3892/ol.2023.13749
Zacho, H. D., Ravn, S., Afshar-Oromieh, A., Fledelius, J., Ejlersen, J. A., & Petersen, L. J. (2020). Added value of 68Ga-PSMA PET/CT for the detection of bone
metastases in patients with newly diagnosed prostate cancer and a previous 99mTc bone scintigraphy. EJNMMI Research, 10(1), 1–9. https://doi.org/10.1186/s13550-
020-00618-0

Prostate cancer is the most common cancer among men worldwide and often spreads to the bones. About 10% of patients have bone metastases at the
time of diagnosis, and this increases to around 90% in advanced stages. 
Bone metastases in prostate cancer are associated with high mortality and poor survival outcomes.  

Gallium-68-prostate specific membrane antigen Positron Emission Tomography ( Ga-PSMA PET/CT)  is an important imaging technique for detecting
primary prostate tumors and bone metastases, and has become a standard tool in prostate cancer management.
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We present a case study of two different reconstruction methods, 3D-OSEM and HYPER Iterative from UMI 780 (United Imaging) in evaluating bone
metastases in prostate cancer patients undergoing whole-body Ga-PSMA PET/CT examination. 68

HYPER Iterative supersedes standard OSEM algorithm for image reconstruction, by delivering image with greater resolution and contrast; improve
small lesion detection, and enable more accurate quantification of radionuclide uptake that can improve patient management. 

CONCLUSION

METHOD
In this retrospective case series, Ga-PSMA PET/CT scans were performed on three prostate cancer patients using the standard 3D-OSEM reconstruction
method, with an additional application of the HYPER Iterative reconstruction algorithm.
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Both reconstruction were individually fused with CT images for anatomical localization and attenuation correction

Table 1: PET Reconstruction Algorithm

Figure 1. Anterior view of the Maximum Intensity
Projection (MIP) from both OSEM and HYPER Iterative PET
reconstructions, demonstrating PSMA-avid uptake.  
HYPER Iterative reconstruction provides sharper
delineation of the patient's anatomical structures
compared to the standard OSEM.

In the evaluation of bone metastases, images reconstructed using the HYPER Iterative
demonstrate diffusely intense skeletal tracer uptake with enhanced visual clarity compared to
those generated using the standard OSEM. 

Figure 2 highlights a clearly defined area of focal
uptake in the right lateral rib of patient 1,
presented with improved contrast and resolution
on HYPER Iterative PET/CT fused images.

Figure 3 illustrates generalized sclerosis with
focal uptake in the right acetabulum of patient 2,
correlating well with the high-resolution PET/CT
images and supporting an accurate diagnosis.

Figure 4 shows that HYPER Iterative PET/CT images are significantly superior in
detecting focal uptake in small bone lesions. In Patient 3, a small sclerotic lesion in the
right scapula exhibited focal uptake on the HYPER Iterative PET/CT image, which
appeared only faintly on the OSEM PET/CT image. 

Incorporation of HYPER Iterative reconstruction also leads to increase the SUVmax of
lesions, thus improving the lesion quantification accuracy of Ga-PSMA compared to OSEM 68

LIMITATION & RECCOMMENDATION
Case study series were acquired from a single institution in a smaller sample size.
HYPER Iterative can only be used for Ga-PET/CT study68

HYPER Iterative reconstruction is still relatively new and is not included in the EANM Accreditation standard range of values. 
Further investigation is warranted
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