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= Abstract =

An Assessment of Post-Injection Transmission Measurement
for Attenuation Correction With Rotating Pin Sources
in Positron Emission Tomography

J.R. Lee, M.S™, Y. Choi, PhD.", K.H. Lee, M.D.", S.E. Kim, M.D.""
D.Y. Chi, PhD.", S.A. Shin, Ph.D. and B.T. Kim, M.D."

Department of Nuclear Medicine, Samsung Medical Center’, Samsung Biomedical Research
Institute f, and Department of Physics, Ewha Womans University#, Seoul, Korea

Attenuation correction is important in producing quantitative positron emission tomo-
graphy (PET) images. Conventionally, photon attenuation effects are corrected using
transmission measurements performed before tracer administration. The pre-injection
transmission measurement approach may require a time delay between transmission and
emission scans for the tracer studies requiring a long uptake period, about 45 minutes
for F-18 deoxyglucose study. The time delay will limit patient throughput and increase
the likelihood of patient motion. A technique for performing simultaneous transmission
and emission scans (T+E method) after the tracer injection has been validated. The T+E
method substracts the emission counts contaminating the transmission measurements to
produce accurate attenuation correction coefficients. This method has been evaluated in
experiments using a cylindrical phantom filled with background water (5750 cc) con-
taining 0.4 uCi/cc of F-18 fluoride ion and one insert cylinder (276 cc) containing 4.3 1
Ci/cc. GE Advance™ PET scanner and Ge-68 rotating pin sources for: transmission
scanning were used for this investigation. Post-injection transmission scan and emission
scan were performed alternatively over time. The error in emission images corrected
using post-injection transmission scan to emission images corrected transmission scan
was 2.6% at the concentration of 1.0 uCi/cc. No obvious differences in image quality
and noise were apparent between the two images. The attenuation correction can be
accomplished with post-injection transmission measurement using rotating pin sources
and this method can significantly shorten the time between transmission and emission
scans and thereby reduce the likelithood of patient motion and increase scanning throug-
hput in PET.

Key Words : Positron Emission Tomography (PET), Attenuation correction, Trans-
mission and emission scans
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