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Optimal cut-off value and performance of adipose parameters of quantitative CT in the diagnosis of meta-
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[Abstract] Objective: To investigate the optimal cut-off value and performance of liver and vis-
ceral adipose parameters of quantitative CT (QCT) in the diagnosis of metabolic syndrome (MS).
Methods: A total of 1151 individuals from the medical examination center from Fudan University Hua-
shan hospital during June to December in 2019 were retrospectively analyzed. Using the dedicated
Mindways software, the liver fat parameters including non-contrast enhanced CT values of liver and
spleen,and liver CT fat fraction (CTFF) were measured;and at L,; level,the areas of visceral adipose
tissue (VAT),subcutaneous adipose tissue (SAT),total adipose tissue (TAT) and non-adipose tissue
(NAT) were measured. The difference (ACTs, ) and ratio (CTRg/ ) of spleen-liver attenuation were
manually calculated.Receiver operating characteristic (ROC) curve was used to identify the area under
curve (AUC),sensitivity,and specificity of liver CTFF,non-contrast enhanced CT values of liver and
spleen,DCTs, ,CTRs, , VAT/TAT, TAT/NAT,VAT/NAT and SAT/NAT.Results: The prevalence
of MS was 18.9% (111/587) among men and 26.1% (147/564) among women. In the male group, the
AUCs of ACTs, (0.736) and CTRg/.. (0.738) were higher than that of CTFF (0.693) with statistical
difference (both P<C0.05).There was no statistical significance between AUC of CTFF and CT atte-
nuation of liver (P =0.500).The efficacy of TAT and VAT (AUC=0.823,0.818) for the diagnosis of
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MS was superior to that of the other abdominal fat parameters (both P<C0.05).In the female group,

the diagnostic performance of CTFF,CT attenuation of liver,and ACTg, were relatively poor (AUC=
0.609~0.626), which showed no statistical significance (P >>0.05). The efficacy of TAT and SAT
(AUC=0.830,0.810) for the diagnosis of MS was superior to that of the other abdominal fat parame-
ters (both P<C0.05).Conclusion: TAT,VAT,and SAT of QCT play roles in the diagnosis of MS, while

quantitative liver fat indicators are of limited value in the diagnosis of MS.
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BMI/kg/m’ 30.82+2.51 26.55+3.13  13.227  <<0.001 30.24+1.78 24.994+3.45  8.480  <<0.001
MK % & /mmHg 136.67+15.99 124.304+15.99 7.129  <C0.001  140.78+18.01 121.244+20.23 5.237  <C0.001
47 /&£ /mmHg 86.26£10.94  77.50£10.58  7.561  <C0.001 83.50£9.79  72.514+11.40 5.236  <<0.001
TG/mmol/L 2.94+1.95 1.7241.73 6.299  <<C0.001 1.7540.91 1.2140.90 3.232  <<0.001
HDL-C/mmol/L 0.980.20 1.2240.25  —9.452 <C0.001 1.2440.26 1.4840.32 —4.114 <<0.001
£ 4% /mmol/L 6.22+2.10 5.53+1.42 3.916  <<0.001 5.914+0.69 5.214+0.76 4,987  <<0.001
3 4 46.65+9.277  45.39+10.38  1.147 0.252 48.58+8.99  45.36410.34 1.42 0.155
BMD /mg/cm® 145.32430.25 146.69431.25 —0.323  0.911 125.62438.57 160.41442.33 —4.027 <C0.001
M CT 15/HU 52.82+12.82  60.35+7.62 —7.484 <C0.001  56.224+10.31  59.86+7.98 —2.373  0.019
Mgk CT 15/HU 55.1943.02  55.34429.22 —0.056  0.956 52.05+3.62 51.8442.43  0.441 0.659
BT R Ag B A 4k
A JE CTFF 11.41% +7.16% 7.32%+5.15%  6.565 <C0.001 10.86% 45.57% 7.40%+£4.54%  3.995 <20.001
ACTy s /HU 2.37+£12.92 —5.01£29.76 2.584 0.010 —4.174£10.70  —8.02+£8.68  2.322 0.021
CTRy 1.3041.90 0.94=0.46 2.040 0.044 0.960.24 0.90£0.28 1.323 0.187
JEL3R g By A 4
TAT/cm? 365.05+90.70 257.75490.31 10.946  <C0.001  324.014+71.20 224.78483.83 6.442  <C0.001
VAT/cm? 246.87+67.11 168.07+62.54 11.394 <C0.001 158.32443.40 113.54+53.73 4.551  <<0.001
SAT/cm? 118.18449.11 89.68+43.24  5.857  <C0.001  165.694+53.42 111.2442.84 6.645  <<0.001
VAT/TAT 0.682£0.08 0.66=0.10 2.293 0.023 0.492£0.10 0.50£0.10  —0.358  0.721
TAT/ NAT 1.7540.33 1.2340.35 8.525  <C0.001 2.204+0.38 1.5340.42 4.790  <<0.001
VAT/ NAT 1.182+0.23 0.8020.24 9.345  <<0.001 1.0840.20 0.772£0.24 3.667  <C0.001
SAT/ NAT 0.57+0.18 0.43+0.17 4.105  <<0.001 1.1240.27 0.76£0.23 4.706  <<0.001
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JHF I B s B 3
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CTRy/# 0.738(0.694~0.779)  <C0.001  0.92(66.4%,73.4%)  0.599(0.544~0.653) 0.082 0.88(53.1%,71.3%)
LK B s B3
TAT/cm? 0.823(0.783~0.857)  <C0.001 298.26(82.8%.,71.2%) 0.830(0.784~0.870)  <C0.001 247.42(93.8%,61.9%)
VAT/cm? 0.818(0.778~0.853)  <C0.001 212.71(71.6%,79.6%) 0.767(0.716~0.812)  <C0.001 136.80(75.0%.70.9%)
SAT/cm? 0.695(0.650~0.738)  <C0.001 75.35(90.5%,42.3%)  0.810€0.751~0.842)  <C0.001 133.61(84.4%.,73.4%)
VAT/TAT 0.569(0.521~0.616) 0.020 0.64(76.7%,40.4%)  0.489(0.380~0.598) 0.838 0.36(15.6%,92.4%)
TAT/NAT 0.752(0.708~0.792)  <C0.001  1.40(88.8%,52.0%)  0.750(0.699~0.797)  <C0.001  1.61(81.3%.61.3%)
VAT/NAT 0.767(0.725~0.806)  <C0.001  0.99(79.3%,59.9%)  0.703(0.650~0.753)  <C0.001  0.87(84.4%,57.8%)
SAT/NAT 0.638(0.591~0.684)  <C0.001  0.48(82.8%.41.4%)  0.719(0.666~0.767)  <C0.001  0.96(71.9% .66.4%)
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Stk 4
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e CTEFF vs. ACT 0.007(—0.056~0.070) 0.211 0.833
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FEAR AR R T I B R Bk s R 2% A 5t BRI
T AR R 1 K

IEH ISR CTHZ 0 60 HU, & A5 Wi A8
(14 JFF 52 J5 25 BRI T I 8 P AL 48 AR T R o D
KA CT {8 7] B8 2 il 1 i AS ) iy A4 225 5.
WIS W28 M 1 CT {38 % A 40~48 HU, H A &
150 (A2 W R S 3 R v S e RO TR AR SR

FE i CT FURE %) v B8 R B IF G i B A8 ¢ . AR5
e B EA L DURFIE CT {2 W MS /9 5 4 I A {E
4 58.00 HU, MM ) AUC K 0.700(95% C1:0.655~
0.743) ¢ 5 B AR BURME AN & . JFAE CTFF 2
MS ) B A i A 8.0% . A B A AUC k1 0.693
(95%C1:0.570~0.679) , H A4 5 B FI ALK B 15 RAE
LM RE Y CT HAE N 2 % b 13 B Y ACT ey A
CTRyg i 12 W MS H A 8555 1 e 0 1% L 12 W 2 RE 24 18
FHEAE CTFF FUFFME CT {6, & tedl i, iFE CT-
FEJHE CT {1 ACT oy 2 W7 MS BIRRE A, H
AUC W25 8115 3 s CTRy i X2 W MS L5
TEE S, EBE VA& NS i 2802 W MS i d
AR eI B A HE LT L . B S
PEFMENE CT (AN R 2. L BSE BT 4 )8 2
T W SR I 4 A L A i 25 R A XS R
TR R R AR ST CE 1 ROT B0 i A
DA 5E 4 S i e S A B 7 i {2 ROT iR & i 2 X4
R il 12 T H AR AE e R TP A HE T

RE W AN 2 5 e At 75 . 38 9 15 ALK (9 P 43 W0 A
U RE . B2 U 6 8 1 7 4 2R i s 240 e 9 5 1)
AR G U 1 DR R ) T M AR I R AR AR 25 5, 1 UH
ER UL R X AR AW R R TR NI 1 19
JI i 228 r i i 7 A B 4 A AR 2 R 2 AR
i PN O I 2 2 e ) g T A0 B o A A B 2 T R A2
AL TR, 5 PRI A B D R T A 8 W k. BE R M
BRI T B Lo PRI o8 i I ks 3 e AR
FE 45 H R I NG 2 B MS 1 3% BE 7E A [ 1 31 2 )
HHZES, TAT B WML b BARENE K
e, EHEAT,. VAT M1 TAT 2 W MS #y AUC
%S LG58 L (P>>0.05); SAT 2 Wi MS ¥
AUC X F TAT Ml VAT, i 4, VAT 2 W
MS () AUC it T TAT Hl SAT; SAT 5 TAT 2
MS 1) AUC 25 4 it % &8 X (P>0.05), A5

F4 BEHERE QCT 2448 MS # AUC &

. . 5 M ok
A5 H i) P A ” > -
AUC Z14(95%CD Z i P {4 AUC £14(95%CD Z i P&

TAT vs. VAT 0.005(—0.018~0.028)  0.412 0.681 0.063(0.014~0.113) 2.494 0.013
TAT vs. SAT 0.127(0.087~0.167) 6.239 <C0.001  0.031(—0.023~0.084)  1.128 0.260
VAT vs. SAT 0.123(0.065~0.180) 4.150 <C0.001  0.052(—0.064~0.129)  0.667 0.036
TAT vs. TAT/NAT 0.071(0.044~0.098) 5.143 <<0.001 0.080(0.034~0.126) 3.417 <0.001
TAT vs. VAT/NAT 0.055(0.025~0.086) 3.526 <0.001 0.127(0.066~0.188) 1.062 <0.001
TAT vs. SAT/NAT 0.184(0.137~0.232) 7.630 <0.001 0.111(0.035~0.188) 2.853 0.004
VAT vs. TAT/NAT 0.066(0.029~0.103) 3.456 <C0.001  0.016(—0.058~0.091)  0.430 0.668
VAT vs. VAT/NAT 0.051(0.027~0.074) 4.172 <0.001 0.064(0.023~0.104) 3.058 0.002
VAT vs. SAT/NAT 0.180(0.116~0.243) 5.557 <C0.001  0.058(—0.067~0.163)  0.815 0.015
SAT vs. TAT/NAT 0.057(0.016~0.098) 2.703 0.007 0.049(—0.008~0.107)  1.678 0.093
SAT vs. VAT/NAT 0.072(0.013~0.131) 2.407 0.016 0.096(—0.002~0.194)  1.927 0.054
SAT vs. SAT/NAT 0.057(0.038~0.076) 5.739 <0.001 0.081(0.036~0.126) 3.515 <0.001
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