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The Evaluation of TrueX Reconstruction Method in Low Dose
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Purpose: Recently in diagnostics area PET/CT is using a variety of areas including oncology, as well as in
cardiology, neurology, etc. While increasing in the importance of PET/CT, there are various researches in the
image quality related to reconstruction method. We compared and tested Iterative 2D Reconstruction Method
with True X Reconstruction method by Siemens through phantom experiment, so we can see increasing of
clinical usefulness of PET/CT. Materials and Methods: We measured contrast ratio and FWHM due to
evaluating images on dose and experiment using Biograph 40 True Point PET/CT (Siemens, Germany). Getting
a result of contrast ratio and FWHM, we used NEMA IEC PET body phantom (Data Spectrum Corp.) and
capillary tube. We used the current TrueX and the previous Iterative 2D algorithm for all images which have 10
minutes long. Also, a clinical suitability of parameter for Iterative 2D and a recommended parameter by Siemens
for True X are applied to the experiment. Results: We tested FWHM using capillary tube. As a result, TrueX was
less than Iterative 2D. Also, the differences of FWHM get bigger in low dose. On the other hand, we tested
contrasts ratio using NEMA IEC PET body phantom. As a result, TrueX was better aspect than Iterative 2D.
However, there was no difference in dose. Conclusion: In this experiment, TrueX get higher results of contrast
ratio and spatial resolution than Itertive 2D through experiment. Also, in the reconstruction result through
TrueX, TrueX had better aspect of resolution than Iterative 2D in low dose. However, contrast ratio had no
specific difference. In other words, TrueX reconstruction method in PET/CT had higher clinical value in use
because TrueX can reduce exposure of patient and had a better quality of screen. (Korean J Nucl Med Technol
2011;15(2):83-87)
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Fig. 3. capillary tube used to estimate FWHM.

Table 1, Specification of Biograph 40 True—point (Siemens)
LSO (Letetium Oxyorthosilicate)

Detector marterial

Detector demension (mm) 4x4x20
PMT per Block 2x2
Block per ring 48
Number of ring 52
Number of Block 192
Number of PMT 768
Detector per ring 8112
Number of detector 32448
Axial FOV (mm) 216
Fig. 2. NEMA IEC PET body phantom which consists of 6 Transaxial FOV (mm) 605
spheres used in this study. Ring diameter (mm) 842
Table 2, CT and PET reconstruction paremeters
CT 120 kVp, 170 mAs (ref), collimation: 1.2 mm, Rotation time: 0.5 s, Pitch: 0.8

PET (Iterative 2D)
PET (TrueX)

Image size: 168x168, Iteration: 4, Subsets: 8, Filter: Gaussian (5 mm)
Image size: 168x168, Iteration: 3, Subsets: 21, Filter: Gaussian (5 mm)
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Fig. 4. The profile showed estimation of FWHM.
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Fig. 5. The formula represented contrast ratio.
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Fig. 6. The different results of FWHM for Iterative 2D and

TrueX are shown.
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Fig. 7. The Curves of contrast ratio for Iterative2D and TrueX
are shown.
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Table 3, Diffrence values depend on dose in FWHM

Table 4, Diffrence values depend on dose in contrast ratio

Iterative 2D TrueX XtO| 2t
120 pCi 6.59 mm 4.86 mm 1.69 mm
100 pCi 6.54mm 4.89 mm 1.65 mm
80 uCi 6.61 mm 4.85 mm 1.75 mm
60 pCi 6.58 mm 4.85 mm 1.72 mm
40 puCi 6.84 mm 411 mm 2.72 mm
20 uCi 7.00 mm 4.24 mm 2.76 mm
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