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Interobserver and Intraobserver Reproducibility of SUL
Measurements in Reference Organs on FDG PET/CT

Seong Su Kim, Yong Cheol Shin, Sun Do Lee, Nam Ju Lee, Jong Cheol Kim and Chun Ho Lee
Department of Nuclear Medicine, Wonkwang University Hospital, Iksan, Korea

Purpose: The use of SUV which should be normalized by lean body mass (LBM) is recommended for PET
response criteria in solid tumors. LBM which was determined by whole body CT was used for SUV
normalization (SUL) in this study. The purpose of the present study was to assess interobserver and intraobserver
reproducibility of SUL measurements in reference organs. Materials and Methods: F-18 FDG PET/CT was
conducted on 52 subjects and LBMs were directly determine by whole body CT for normalization of SUV. The
3 cm diameter spherical VOI, 1x2 ¢cm cylindrical VOI, 2 cm diameter spherical VOI were placed in the liver,
descending aorta and spleen, respectively. Experienced two observers measured SULmax and SULmean in each
organ. Repeated measurements were conducted two weeks apart by observer 1 blind to previous results.
Similarly, measurements were conducted on the same patients by observer 2. For assessing reproducibility(or
repeatability), the paired t-test, Pearson’s correlation coefficients (CC), and technical error of measurement
(TEM) were calculated. Results: For interobserver reproducibility in liver SULmax and SULmean, no
significant differences were found between observers(paired t-test, P=0.536, 0.293, respectively). CC and TEM
for liver SULmean were 0.909 (P=0.000) and 0.067 SUL unit, respectively. Corresponding figures for liver
SULmax were 0.882 (P=0.000) and 0.117 SUL unit, respectively. For intraobserver reproducibility in liver
SULmax and SULmean , no significant differences were observed within observerl (paired t-test, P=0.374,
0.268, respectively). CC and TEM for liver SULmean were 0.924 (P=0.000) and 0.061 SUL, respectively.
Corresponding figures for liver SULmax were 0.908 (P=0.000) and 0.104 SUL, respectively. Similarly, no
significant differences were found in SULmax and SULmean of the spleen and aorta between observers.
Conclusion: The current study demonstrated that both SULmean and SULmax measurements in normal
reference organs are highly reproducible. Reproducibility of SULmean in reference organs were slightly better
than SULmax. Interobsever technical error of measurement was less than 0.10 SUL unit for liver SULmean , and
0.12 SUL unit for liver SULmax. Intraobsever technical error of measurement was less than 0.07 SUL unit for
liver SULmean , and 0.11 SUL unit for liver SULmax. (Korean J Nucl Med Technol 2013;17(1):11-17)
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Fig. 1. The 3 cm diameter spherical VOI (A), 1x2 cm cylindrical
VOI (B), 2 cm diameter spherical VOI (C) were placed in the
liver, abdominal aorta and spleen, respectively.
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Table 1. Interobserver repeatability of SUL measurements in reference organs

Observer 1

Observer 2

Paired t-test

i t QUL

(mean+S.D.) (mean+S.D.) (P value) cC TEM" (SUL)
Liver SULumax 2.053+0.350 2.067+0.332 0.536 0.882 0.117
Liver SULuean 1.536+0.226 1.549+0.217 0.293 0.909 0.067
Aorta SUL 1.574+0.293 1.561+0.267 0.593 0.791 0.128
Aorta SULmean 1.156+0.156 1.152+0.142 0.777 0.694 0.081
Spleen SUL 1.508+0.240 1.527+0.252 0.320 0.865 0.091
Spleen SULumean 1.126+0.142 1.131+0.155 0.506 0.928 0.040

"SUL = standardized uptake value normalized by lean body mass, "CC = correlation coefficient, “TEM = technical error of measurement
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Fig. 2. The scatter diagrams show correlation between observer 1 and observer 2 in measuring liver SULmax (A), liver SULmean
(B), aorta SULmax (C), aorta SULmean (D), spleen SULmax (E) and spleen SULmean (F). Dashed lines in each scatter diagrams repre-
sent regression line. The coefficients of determination (R?) for each regression analysis are 0.778, 0.827, 0.625, 0.482, 0.748
and 0.861, respectively.
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Table 2. Intraobserver repeatability of SUL measurements in reference organ

Observer 1A Observer 1B Paired z-test
(mean+S.D.) (mean+S.D.) (P value) ce TEM (SUL)
Liver SULmax 2.053+0.350 2.072+0.310 0.374 0.908 0.104
Liver SULmean 1.536+0.226 1.522+0.210 0.268 0.924 0.061
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Fig. 3. The scatter diagrams show correlation between replicative measurements by observer 1 in measurinf liver SULmax
(A) and liver SULmean (B). Dashed lines in each scatter diagrams represent regression line. The coefficients of determination
(R?) for each regression analysis are 0.825 and 0.853, respectively.
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