Nucl Med Mol Imaging
Vol. 41, No. 1, Feb 2007

CTs} “Ge 74184 "F-FDG PET 9/¢¢] 437
ol 2T RAY 2ERH R

R R BEE

th
QAR 3| 8- Mo - 0l Zey

Quantitative Comparisons between CT and %Ge Transmission Attenuation
Corrected F-FDG PET Images: Measured Attenuation Correction vs.
Segmented Attenuation Correction

Joon Young Choi, MD., Sang-Keun Woo, Ph.D., Yong Choi, Ph.D., Yearn Seong Choe, Ph.D,,
Kyung-Han Lee, MD,, and Byung-Tae Kim, M.D.
Department of Nuclear Medicine, Samsung Medical Center, Sungkyunkwan University School of Medzcme Seoul, Korea

Purpose: 1t was reported that CT-based measured attenuation correction (CT-MAC) produced radioactivity
concentration values significantly higher than %Ge-based segmented attenuation correction (Ce-SAC) in PET images.
However, it was unknown whether the radioactivity concentration difference resulted from different sources (CT vs.
Ce) or types (MAC vs. SAC) of attenuation correction (AC). We evaluated the influences of the source and type
of AC on the radioactivity concentration differences between reconstructed PET images in normal subjects and
patients. Material and Methods: Five normal subjects and 35 patients with a known or suspected cancer
underwent F-FDG PET/CT. In each subject, attenuation corrected PET images using OSEM algorithm (28 subsets, 2
iterations) were reconstructed by 4 methods: CT-MAC, CT-SAC, Ge-MAC, and Ge-SAC. The physiological uptake in
normal subjects and pathological uptake in patients were quantitatively compared between the PET images
according to the source and type of AC. Results: The SUVs of physiological uptake measured in CT-MAC PET
images were significantly higher than other 3 differently corrected PET images. Maximum SUVs of the 145 foci
with abnormal FDG uptake in CT-MAC images were significantly highest among 4 differently corrected PET images
with a difference of 2.4% to 5.1% (p<0.007). The SUVs of pathological uptake in Ge-MAC images were significantly
higher than those in CT-SAC and Ge-MAC PET images (p<0.007). Conclusion: Quantitative radioactivity values
were highest in CT-MAC PET images. The adoption of MAC may make a more contribution than the adoption of
CT attenuation map to such differences. (Nuct Med Mol Imaging 2007:41(1):49-53}
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Table 1. Comparison of mean SUVs in Physiological Untake of Narmal Subects

%Difference range

CT-MAC CT-SAC* Ge-MAC Ge-SAC p value from CT-MAC
Frontal cortex 12.92+2.47 12.66+2.40 12.32+288 12.41+2.60 < 0.05 2.1~49%
Temporal cortex 11.45+1.77 11.25+1.77 11.31+£1.78 11.25+1.84 < 0.05 12~1.8%
Occipital cortex 12.51+2.03 12.25+1.99 11.97+£1.95 12.31+1.84 0.005 2.1~4.5%
Periventricular white matter 421+0.75 4,13+0.76 3.84+0.65 412+0.67 < 0.05 2.0~9.6%
Basal ganglia 12.64+1.50 12.41+1.48 12.30+1.85 12.36+1.57 NsT 1.8~2.7%
Cerebellum 9.30+1.69 9114161 8934193 Q02+1.68 NS 20~41%
Eyeball 1.21+0.24 1.20+0.23 1.16+0.19 1.17+0.20 NS 1.1~51%
Tonsil 4.80+2.05 4.66+1.96 4944194 490+1.86 <005 2.8~3.1%
Lung 0.58+0.18 0.57+0.17 0.57+0.17 0.60+0.18 NS -3.5~1.6%
Liver, right lobe 2.57+0.34 2.47+0.33 2.46+0.37 2.40+0.33 0.05 3.7~71%
Liver, left lobe 2.59+0.31 2.47+0.29 2.44+0.30 2371024 < 0.01 49-~93%
Renal corfex 2.79+0.28 2.67+0.27 2.73+0.21 2.62+£024 < 0.05 2.4~6.5%
Renal pelvis 5.79+1.60 559+1.55 554+1.33 5.47+1.44 NS 3.7~5%%
L5 spine body 0.90+£0.45 0.85+042 0.88+0.44 0.77+0.35 0.005 1.8~16.7%
Pelvic small bowel 1.80+0.22 1.71+£0.22 1.72+0.33 1.72+0.32 NS 49~55%
Urinary bladder 23.12+11.31 219141090  21.77+£11.37 21.48+10.63 < 0.05 6.2~7.6%
Buttock, fat 0.26+0.10 0.254+0.10 0.25+0.10 0.26+0.10 NS 0.7~52%
Buttock, muscle 0.75+0.11 0.71+0.10 0.70+0.10 0.67+0.08 < 0.01 4.8~12.0%
Mean +SD 6.12+6.24 594+6.01 5.88+595 5.88+5.94 < 0.001 3.1%~4.1%

*MAC, measured attenuation correction; TSAC, segmented attenuation correction; NS, not significant
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Table 2. Comparison of maximum SUVs in Pathological Uptake of Patients

%Difference

CTI-MAC CT-SAC Ge-MAC Ge-SAC p value range from
CT-MAC

All lesions (n=145) 561+3.26 534+3.14 5484311 536+3.15 < 0.001 2.4~51%
Lymph nodes (n=87) 473+£1.42 449+1.35 4.64+1.40 454+1.40 < 0.001 1.9~5.4%
Lung lesions (n=12) 8.84+6.92 8.44+6.68 8.68+6.75 8.62+6.84 NS 1.8~4.7%
Head and neck lesions (n=11) 7.07+3.58 6.64+3.56 6.97+3.29 6.91+3.30 NS 1.4~6.5%
Bone lesions (n=11) 6.84+197 624+1.86 651+1.88 65919 < 0.001 3.8~9.6%
Others (n=24) 5.95+4.19 5.69+5.71 575+3.88 5.63+3.97 < 0.001 35~5.7%

MAC. measured attenuation correction; SAC, segmented attenuation correction: NS, not significant
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Fig. 1. Representative coronal PET images of a normal subject
according to the method of attenuation correction,
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