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Fig. 1. Small animal Inveon™ PET scanner (Siemens Preclinical
Solutions, Knoxville, TN, USA) using physiological monitoring
and triggering system (BioVet, m2m Imag. Corp).
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Fig. 2. Small animal cardiac and respiratory signal during PET
acquisition. (a) ECG pulse signal of SD-Rat by using three
electrodes is about 258 bpm. (b) Respiration signal of SD-Rat by
using thorax pressure sensor is about 23 bpm. The trigger
signals dual-gated ECG and breathing were generated from
BioVet at the time represented by the bottom bar.
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Fig. 3. Static and gated "F-FDG PET images with molecular
sieve contained radioactive substance. (a) Small animal Static
PET images of each plane (Left: transverse, middle: coronal,
right: sagittal). (b) Gated PET images of each plane. The arrows
direct the molecular sieve at the lung region.
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Fig. 5. The variation of motion data. Internal motion data and
external motion data measured from molecular sieve. External
monitoring data as reference measured by respiratory motion
monitoring system.

Fig. 4. Estimated gating effect using
line profile. (a) The image of
vertical line profile drawn at
molecular sieve as a reference. (b)
The count of vertical line profile
drawn at molecular sieve. The
square line, the diamond line and
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The purpose of this study was to estimate internal motion using molecular sieve for quantitative improvement
of lung tumor and to localize lung tumor in the small animal PET image by evaluated data. Internal motion has
been demonstrated in small animal lung region by molecular sieve contained radioactive substance. Molecular
sieve for internal lung motion target was contained approximately 37 kBg Cu—64. The small animal PET images
were obtained from Siemens Inveon scanner using external trigger system (BioVet). SD-Rat PET images were
obtained at 60 min post injection of FDG 37 MBqg/0.2 mL via tail vein for 20 min. Each line of response in the
list-mode data was converted to sinogram gated frames (2~ 16 bin) by trigger signal obtained from BioVet.
The sinogram data was reconstructed using OSEM 2D with 4 iterations. PET images were evaluated with count,
SNR, FWHM from ROI drawn in the target region for quantitative tumor analysis. The size of molecular sieve
motion target was 1.59X2.50 mm. The reference motion target FWHM of vertical and horizontal was 2.91 mm
and 1.43 mm, respectively. The vertical FWHM of static, 4 bin and 8 bin was 3.90 mm, 3.74 mm, and 3.16
mm, respectively. The horizontal FWHM of static, 4 bin and 8 bin was 2.21 mm, 2.06 mm, and 1.60 mm,
respectively. Count of static, 4 bin, 8 bin, 12 bin and 16 bin was 4.10, 4.83, 5.59, 5.38, and 5.31, respectively.
The SNR of static, 4 bin, 8 bin, 12 bin and 16 bin was 4.18, 4.05, 4.22, 3.89, and 3.58, respectively. The
FWHM were improved in accordance with gate number increase. The count and SNR were not proportionately
improve with gate number, but shown the highest value in specific bin number. We measured the optimal gate
number what minimize the SNR loss and gain improved count when imaging lung tumor in small animal. The
internal motion estimation provide localized tumor image and will be a useful method for organ motion prediction
modeling without external motion monitoring system.
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