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The Evaluation of Attenuation Difference and SUV According
to Arm Position in Whole Body PET/CT
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Purpose: For better PET imaging with accuracy the transmission scanning is inevitably required for attenuation
correction. The attenuation is affected by condition of acquisition and patient position, consequently
quantitative accuracy may be decreased in emission scan imaging. In this paper, the present study aims at
providing the measurement for attenuation varying with the positions of the patient’s arm in whole body
PET/CT, further performing the comparative analysis over its SUV changes. Materials and Methods: NEMA
1994 PET phantom was filled with "*F_FDG and the concentration ratio of insert cylinder and background water
fit to 4:1. Phantom images were acquired through emission scanning for 4min after conducting transmission
scanning by using CT. In an attempt to acquire image at the state that the arm of the patient was positioned at the
lower of ahead, image was acquired in away that two pieces of Teflon inserts were used additionally by fixing
phantoms at both sides of phantom. The acquired imaged at a were reconstructed by applying the iterative
reconstruction method (iteration: 2, subset: 28) as well as attenuation correction using the CT, and then VOI was
drawn on each image plane so as to measure CT number and SUV and comparatively analyze axial uniformity
(A.U=Standard deviation/Average SUV) of PET images. Results: It was found from the above phantom test that,
when comparing two cases of whether Teflon insert was fixed or removed, the CT number of cylinder increased
from -5.76 HU to 0 HU, while SUV decreased from 24.64 to 24.29 and A.U from 0.064 to 0.052. And the CT
number of background water was identified to increase from -6.14 HU to -0.43 HU, whereas SUV decreased
from 6.3 to 5.6 and A.U also decreased from 0.12 to 0.10. In addition, as for the patient image, CT number was
verified to increase from 53.09 HU to 58.31 HU and SUV decreased from 24.96 to 21.81 when the patient’s arm
was positioned over the head rather than when it was lowered. Conclusion: When arms up protocol was applied,
the SUV of phantom and patient image was decreased by 1.4% and 9.2% respectively. With the present study it
was concluded that in case of PET/CT scanning against the whole body of a patient the position of patient’s arm
was not so much significant. Especially, the scanning under the condition that the arm is raised over to the head
gives rise to more probability that the patient is likely to move due to long scanning time that causes the increase
of uptake of "*F-FDG of brown fat at the shoulder part together with increased pain imposing to the shoulder and
discomfort to a patient. As regarding consideration all of such factors, it could be rationally drawn that PET/CT
scanning could be made with the arm of the subject lowered. (Korean J Nucl Med Technol 2010;14(2):21-25)
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Fig. 3. This is a phantom test result. When arm up position
was applied, CT number was increased by 6 HU and SUV was
decreased by 0.35 and axial uniformity was decreased from 0.06
to 0.005.
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Fig. 4. This is a graph of background. Similar pattern with hot
sphere is shown in this graph.
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Fig. 5. (A, B) In CT image with arm down position, streak line
is appeared around Teflon insert. whereas arm up position is
applied, streak line does not exist.
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Fig. 6. This is a patient study result. Same pattern with phantom
test is shown. As compare with arm down position, CT number
is going up and SUV is going down with arm up position.
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Fig. 7. (A, B) When arm down position was applied, the streak
line was appeared by attenuation of patient’s arm. Whereas arm
up position was applied, artifact and streak line does not exist.
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