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ABSTRACT

PET is used effectively for biochemical or pathological phenomena, disease diagnosis, prognosis determination
after treatment, and treatment planning because it can quantify physiological indicators in the human body by
imaging the distribution of various biochemical substances. However, since respiratory motion artifacts may occur
due to the movement of the diaphragm due to breathing, we would like to evaluate the practical effect by using
the a device-less data-driven gated (DDG) technique called MotionFree with the phase-based gating correction
method called Q.static scan mode. In this study, images of changes in moving distance (0 cm, 1 cm, 2 cm, 3 cm)
are acquired using a breathing-simulated moving phantom. The diameters of the six spheres in the phantom are
10 mm, 13 mm, 17 mm, 22 mm, 28 mm, and 37 mm, respectively. According to maximum standardized uptake
value (SUVmax) measurements, when DDG was applied based on the moving distance, the average SUVmax of
the correction effect by the moving distance was improved by 1.92, 2.48, 3.23 and 3.00, respectively. When DDG
was applied based on the diameter of the phantom spheres, the average SUVmax of the correction effect by the
moving distance was improved by 2.37, 2.02, 1.44, 1.20, 0.42 and 0.52 respectively.
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Fig. 1. The schematic of speed and position control
module and an active ultrasonic motion detector.
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Fig. 2. A speed and position control phantom consists of
six spheres with 10, 13, 17, 22, 28 and 37 mm sizes.
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Fig. 3. Discovery MI Generation 2.
(GE healthcare, Milwaukee, WI, USA)

Table 1. PET/CT Scanner Specification for Discovery
MI Generation 2

Classification Parameter Description
Detecter type SiPM
Crystal type LBS
Crystal dimensions 3.95 x 53 x 25 mm
Axial FOV 20 cm
PET Overlap ratio 23 %
Effective Axial FOV 154 cm
DFOV(cm) 50.0
Recon Method VUE Point FX
Quantitation Method Q. Clear
Max scan Field of view 50 cm
Max. number of row 64 row
Max. number of slices 128
per gantry rotation
CT Detector size 40 mm
Detector elements 54272
Max kVp range 140 kVp
Max mA range 600 mA
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III. RESULT
|
Fig. 45 3% ®A}

[e]

-

cm, 1 cm, 2 cm, 3 cm=
A xFE A

1cm
2cm
3cm
100
50
5
E
E o
2
3
e 504
-100
T T 1
0.0 0.1 0.2 0.3

Time (min)

Fig. 4. Movement speed range according to the
movement distance of the breath-simulating phantom.
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Fig. 5. SUVmax according to moving distance for
Data-Based Gating application and non-application.
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Fig. 6. Corrected SUVmax of SUVmax according to
moving distance for data-based gating application.
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Fig. 7. Visual comparison of images with varying
moving distances with and without data-based gating.
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Fig. 8. Ratio of hot cell area as a function of moving
distance on a 37 mm sphere.
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V. CONCLUSION
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