POST-RECONSTRUCTION METHOD TO CORRECT PARTIAL
VOLUME EFFECT IN SPECT IMAGING
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ABSTRACT | '

The Partial Volume Effect (PVE) Is the most important
loss-of-quantification  factor In  nuclear medicine,
particularly for assessment in regions of interest smaller
than the FWHM of the Imaging system’s point spread
function (PSF). A post-reconstruction algorithm based on
the mathematical theory was implemented to correct the

PVE.
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MATERIALS AND METHODS

After a quantitative evaluation of the sigma of the PSF of
the SPECT Imaging system, several experimental situations
nave been studied using the standard NEMA IEC Body
ohantom [1], which contains six spherical inserts that mimic
lesions with diameters of 10 mm, 13 mm, 17 mm, 22 mm,

28 mm and 37 mm, filled of ¥™Tc. A sphere-to-background o1 I
activity concentration ratio of 10:1 was adopted. The post- : ; . s — ]
reconstruction algorithm based on the mathematical theory

Implemented in MATLAB [2], was used to correct the PVE CONCLUSION

In SPECT images studied. _ o _

This work shows that the application of the PVE correction
method allows the recovery of the loss of dosimetric
quantification.
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RESULTS

The experimental measurements were carried out with two
activity concentrations of 99mTc: 4.6 mCi/L and 12.19
mCIi/L. The PVE correction approach has been employed In
this paper to correct PVE on spherical VOlIs of different sizes

and to evaluate the recovery of quantitative data. Images were
reconstructed using Ordered-Subset Expectation
Maximization (OSEM,2 iterations,10 subsets) algorithm,
applying scatter and attenuation corrections, both with and
without the application of Butterworth filter. The rate of the
mean difference between the corrected and raw Image, when
we consider the size of the sphere of 13 mm, 17 mm, and 22
mm, gives a percent improvement rate of PVE correction for
Images with Butterworth iIs about 52.66% at 4.6 mCi/L versus
31,7% at 12.19 mCi/L respectively and for images without
Butterworth Is approximately 69.7% at 4.6 mCi/L versus
32.87% at 12.19 mCi/L respectively.

affecting quantitative measurement using camera based single
photon emission computed tomography (SPECT). IEEE Trans Nucl
Sci 1981,;28:69-80.

[2] Di Martino, F.; Barca, P.; Bortoli, E.; Giuliano, A.; Volterrani, D.
Correction for the Partial Volume Effects (PVE) in Nuclear
Medicine Imaging: A Post-Reconstruction Analytic Method. Appl.
Sci. 2021, 11, 6460. https://doi.org/10.3390/ app11146460

ACKNOWLEDGEMENTS

The study was performed by Medical Physics research unit in Cote
d’Ivoire, ICTP, Trieste University, and Pisa University Hospital in Italy.

The authors acknowledge with gratitude the support from the unit.



https://doi.org/10.3390/

	Diapositive 1

