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The Usefulness of Q.Clear Technique in PET / CT
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Purpose  Recently, the performance of PET/CT scanner has been improved and various techniques have been developed
to increase the image quality such as Sensitivity and Resolution. The purpose of this study is to evaluate the
usefulness of Q.Clear (a fully convergent iterative reconstruction) technique of GE Discovery IQ equipment to
enhance the image quality.

Materials and Methods  All scans were acquired by Discovery IQ (GE Healthcare, MI, USA). In NEMA IEC Body Phantom test,
Background to Hot-sphere (10 mm, 13 mm, 17 mm, 22 mm) ratio was 1:4 and scan time was 3 minutes. The images
were reconstructed by VPHDs (VUE Point High-Definition + SharpIR) and Q.Clear to evaluate each Contrast.
We injected 18F-FDG 187 MBq to PET/SPECT Performance Phantom. And then it was scanned for 4 minutes
to evaluate Resolution and Uniformity. T-test statistical analysis was performed on SUVmax of small lesions
less than 2 cm in 100 clinical patients regardless of disease type.

Results  In the NEMA IEC Body Phantom, the Contrast was 63.6 + 5.7% (VPHDs) and 75 + 4.8% (Q.Clear). In the
PET/SPECT Performance Phantom, the Resolution was 9.2 mn (VPHDs) and 7.3 mn (Q.Clear). Uniformity of
Q.Clear was 10.8% better than VPHDs. T-test statistic of the clinical patients showed a significant difference of
p value of 0.021.

Conclusion  Both the phantom test and the clinical results showed that the quality of the image was improved in Q.Clear was
applied. The SUVmax was highly measured in Q.Clear and the lesions were clearly distinguished visually.
Therefore Q.Clear can be useful in various aspects such as dose-reduction, patients evaluation and image
analysis.
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Fig. 1. Discovery IQ PET/CT Scanner was used for acquisition.

Fig. 2. NEMA IEC Body Phantom was used.
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Fig. 3. PET/SPECT Performance Phantom was used.
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Fig. 4. Process flow maps for conventional OSEM iterative
reconstruction and Q.Clear. Q.Clear is a fully convergent iterative
reconstruction method. Unlike OSEM, Q.Clear controls noise as part
of the regularization process inside iterative reconstruction.
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Fig. 5. The ROIs in the NEMA IEC Body Phantom background area and at the 6 spheres for Contrast results.

Table 1. Contrast of NEMA |IEC Body Phantom

Hot Spheres Cold Spheres

Diameter
10 mm 13 mm 17 mm 22 mm 28 mm 37 mm
Ist Measured Contrast 42.1 51.6 66.1 78.2 67.8 77.6
2nd Measured Contrast 47.2 47.6 65.6 72 69.2 77.6
3rd Measured Contrast 33.7 60.8 66.5 72.4 71.1 78
Average 41.0 53.3 66.1 74.2 69.4 77.7
1st Measured Background 11.3 9.4 7 4.9 4 3.8
2nd Measured Background 13 10 7.6 5.6 4.4 33
3rd Measured Background 11.7 9.2 6.9 53 4 29
Average 12.0 9.5 7.2 53 4.1 33
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Fig. 6. The resolution was 9.2 mm and 7.3 mm, and the uniformity was
10.8% higher in Q.Clear.
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Fig. 7. This is a box plot that represents SUVmax of the two
reconstruction,
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Fig. 8. PET/CT images of Clinical patient are individually
reconstructed by OSEM and Q.Clear (A) OSEM SUVmax : 3.29 g/md
(B) Q.Clear SUVmax : 4.59 g/md
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