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Motion Correction in PET/CT Images
Sang-Keun Woo, Ph.D. and Gi Jeong Cheon, M.D.

Molecular Imaging Research Center, Radiological and Medical Sciences Research Institute, Korea Institute of Radiological

PET/CT fused image with anatomical and functional information have improved medical diagnosis and
interpretation. This fusion has resulted in more precise localization and characterization of sites of radio-tracer
uptake. However, a motion during whole-body imaging has been recognized as a source of image quality
degradation and reduced the quantitative accuracy of PET/CT study. The respiratory motion problem is more
challenging in combined PET/CT imaging. In combined PET/CT, CT is used to localize tumors and to correct for
attenuation in the PET images. An accurate spatial registration of PET and CT image sets is a prerequisite for
accurate diagnosis and SUV measurement. Correcting for the spatial mismatch caused by motion represents a
particular challenge for the requisite registration accuracy as a result of differences in PET/CT image. This paper
provides a brief summary of the materials and methods involved in multiple investigations of the correction for
respiratory motion in PET/CT imaging, with the goal of improving image quality and quantitative accuracy. (Nucl
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Figure 1. Motion tracking systems. (A) The Anzai respiration motion sensor with elastic belt and pressure sensor. (B)
The laser sensor detecting system consists of an optical sensor, trigger generating device, and ADC. (C) Reference
target on gantry and POLARIS for monitoring motion of tracking target. (D) The RPM motion detecting system with
the infrared reflector block set on the patient’s abdomen.
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Figure 2. Free motion correction for point source phantom. (A) First colume is normal breating phantom PET image (motion rate: 10
fimes/min). Point phantom size was 3.81 cm in free motion. Motion corrected image (bin 1 - 4) by 4D-PET method. Point phantom
size was 2.12 cm (B) First colume is normal breathing lung cancer patient. Bin 1-4 images were corrected respiratory motion by 4D-PET
images.
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Figure 3. The difference of the two CT images. CT scans acquired af different phases. (A) Fused CT image obtained from shaliow

breathing (B) Fused CT image obtained from normal breathing.

Figure 4. Respiratory motion arfifacts in PET/CT image. (A) Transaxial PET/CT image through a patient lesion fused in inspiration CT and
averaged PET image. (B) Transaxial PET/CT image through a patient lesion fused in expiration CT and averaged PET image.
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Figure 5. A schematic diagram of the 4D-PET technigue. The
each circle shows data acquisition phase. The trigger signal
sends 1o PET scanner for data acquisition initialization.
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Figure 6. Motion corrected PET and PET/CT image. (A) A transaxial PET image through a patient lesion in
the nongated PET. (B) A transaxial PET image through a patfient lesion (arrow) in the 4D-PET. (C) A sagittal
fused PET/CT slice through a patient lesion in the breathing hold CT and nongated PET acquisition. (D) A
sagittal fused PET/CT slice through a patient lesion in the breathing hold CT and 4D-PET acquisition
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