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Purpose: ACR (American College of Radiology) offers variable parameters to PET/CT quality control by using
ACR Phantom. ACR Phantom was made to evaluate parameters which are uniformity, attenuation, scatter,
contrast and resolution. Manual analysis method wasn’t good for the use of QC because values of parameter
were changed as it may user and it takes long time to analysis. Ki-Chun Lim, a nuclear scientist in AMC,
developed program that automatically analysis values of parameter by using ACR Phantom to overcome above
problems. In this study, we evaluated automatic analysis program’s usability, through the comparing SUV of
each method, reproducibility of SUV when repeated analysis and the time required. Materials and Methods:
Using Flangeless Esser PET Phantom, the ideal ratio of 4 : 1 hot cylinder and BKG but it actually showed a ratio
of 3.89 to 1 hot cylinder and BKG. SIEMENS Biograph True Point 40 was used in this study. We obtained
images using ACR phantom at Fusion WB PET Scan condition (2 min/bed) and 120 kV, 100 mAs CT condition.
Using True X method, 3 iterations, 14 subsets, Gaussian filter, FWHM 4 mm and Zoom Factor 1.0, 168x168
image size. We obtained Max. & Min. SUV and SUV Mean values at Cylinder (8, 12, 16, 25 mm, Air, Bone,
Water, BKG) by automatic program and obtained SUV by manual method. After that, we compared manual and
automatic method. we estimate the time required from opened the image data to final work sheet was completed.
Results: Automatic program always showed same result and same the time required. At 8, 12, 16 and 25 m
cylinder, manual method showed 6.69, 3.46, 2.59, 1.24 CV values. The larger cylinder size became, the smaller
CV became. In manual method, bone, air, water’s CV were over 9.9 except BKG (2.32). Obtained CV of Mean
SUV showed BKG was low (0.85) and bone was high (7.52). The time required was 45 second, 882 second
respectably. Conclusions: As a result of difference automatic method and manual method, automatic method
showed always same result, manual method showed that the smaller hot cylinders became, the lager CV became.
Hot cylinders mean region size, the smaller hot cylinder size becomes we had some trouble in doing ROI poison
setting. And it means increase in variation of SUV. The Study showed the time required of automatic method was
shorten then manual method. (Korean J Nucl Med Technol 2009;13(1):63-66)
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Fig. 1. Siemens Biograph True Point 40 (Siemens USA) & Flangeless Esser PET Phantom (Data Spectrum Corporation).

Table 1, Hardware specification of siemens

Crystal LSO Total number of crystals 32448
Crystal Size 4.0 x 4.0 x 20 mm Axial FOV 216 mm
Crystal array 13x13 No. of image planes 109
Number of Detector blocks 192 Plane spacing 2 mm
Detector ring diameter 842 mm Patient port 70 cm
Number of detector rings 52 Gantry cooling Air
Table 2. Specification of Flangeless Esser PET Phantom™

Specifications of Cylinder Specifications of PET Lid

Inside diameter 20.4 cm Refillable Cylinders 8,12, 16,25 mm
Inside height 18.6 cm Solid cylinder (Teflon®) 25 mm

Wall thickness 6.4 mm Cylinder height 38.1 mm

Specifications of Insert

Rod diameters

4.8,6.4,7.9,9.5, 11.1 and 12.7 mm

Height of rods 88 mm

Solid sphere diameters 9.5,12.7,15.9,19.1, 25.4 and 31.8mm

Height of center of spheres from base plate 12.7 cm
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