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i E BN RAUF-ARBAT HHEEE T LS E 2R/ A E 42 (CF-FDG PET/CT) & #
ABBEA fE Fo B R R H SR A 1(SGKD) Ig Wk A 4555 9 4(FAT4) 5H 45 A 9% (CRO) #h B 4
AWML HNAL, FiE RIR2023F 112 AEZERESLFREFH CRC B 120 6] MERERHRER S 2
RHITHCEHBREGHA BT EE > A B (58 ) FAEEH A 62 #), KA B L ERWXE
(ELISA)m| & P A & & f & SGK1,FAT4 K -F; & H Pearson 48 % 5 # CRC & # & & SGK1,FAT4 & -F
5%F-FDG PET/CT &# &4 [ % X AR AR IBAA (SUV,,.O) A 58 KSR AR (MTV) Fe 5 k42 8 g %3 (TLG) ]
AR A M R A % B & Logistic B 12 547 % v CRC #k B4 8 69 B ;2 4 X F T4 42 (ROC) W £ 4
HUF-FDG PET/CT Rt A% & fo 7% SGK1 . FAT4 3f CRC e & H5ah S bracat, R FEHBAL5H#4
gaa TNM o8 o A2 F sk, 2 F ¥ A 4%t 32 &L (P<<0.05), #4240 SUV,, & FIE &4 4 (P <0.05),
MTV.TLG ¥ & T4 A (P<0.05), #44 bk SGK1 KF & T4 (P<0.05), o7&k FAT4 K -F
A& T AE 264540 (P <<0.05), Pearson #8 % 5 M4 R 2 7:CRC &% ik SGK1 K+ 5 SUV,,, ER4B% (r=
—0.486,P<C0.001),5 MTV.TLG £ EA % (r=0.481,0.508,3) P<(0.05); ik FAT4 KF L5 SUV,.. &
EAX(r=0.491,P<C0.001),5 MTV.TLG Zfi#a % (r=—0.472,—0.526,3 P<C0.001), % B & Logis-
tic WA ERERE R, TINM o2+ IVH Ak, i SGK1 KFH &2 CRCHE LIS EREE(P<
0.05), 82 7% FAT4 R-F I 32 CRCHELEH K B F(P<0.05, SUV,,..MTV . TLG, &% SGKI, f2
HFATL 2RA S AFEASLH CRCHELHSH AR T ERAUC) 25 H 0. 758(95%CI:0.671~0.832),
0.819(95%CI :0.738~0.883).0. 771 (95% CI : 0. 686~0. 843).0. 802(95% CI :0. 720~0. 869).0. 825(95 %
CI:0.744~0.888).0.926(95%CI :0.864~0.966),5 RIS B CRC # &4 #4565 AUC X F SUV,, . (Z=
3.427,P=0.001) MTV(Z=2.469,P=0.014) , TLG(Z=3.365,P =0.001) ,SGK1(Z =2.828,P =0.005) .
FATA(Z=2.400,P =0.016) ¥ 3% # k6§ AUC, i CRC KB L #4H & F o iF SGK1 K-F I &, o i
FAT4 RFBEAK,2 RIEHLE F-FDG PET/CT Ri#t 548 %, SUV,.. . MTV.TLG, f2#% SGK1, 7% FAT4 5
REE A 5F CRC #h & 45 4545 69 5 BF L4 5 .
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Diagnostic value of *F-FDG PET/CT metabolic parameters combined with
serum SGK1 and FAT4 for lymph node metastasis in colorectal cancer”
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1. Department of Medical Imaging ;2. Department o f Anorectal Surgery,Tangshan
Municipal Central Hospital s Tangshan , Hebei 063000, China
Abstract:Objective To explore the diagnostic value of "*F-fluorodeoxyglucose positron emission tomo-
graphy/computed tomography ("*F-FDG PET/CT) metabolic parameters combined with serum levels of ser-
um and glucocorticoid-induced protein kinase 1 (SGK1) and fat atypical cadherin 4 (FAT4) for lymph node
metastasis of colorectal cancer (CRC). Methods A total of 120 CRC patients who underwent surgical treat-

ment in this hospital from January to December 2023 were selected and divided into the metastasis group (58
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cases) and non-metastasis group (62 cases) according to the lymph node metastasis status confirmed based on
the postoperative pathological results. The serum SGK1 and FAT4 levels in all patients were determined by
the enzyme-linked immunosorbent assay (ELISA). The correlations between the serum SGK1 and FAT4 lev-
els in CRC patients with the "F-FDG PET/CT metabolic parameters [ maximum standardized uptake value
(SUV,..) smetabolic tumor volume (MTV) ,and total lesion glycolysis (TLG)] were analyzed by the Pearson
correlation. The multivariate Logistic regression was used to analyze the factors affecting the lymph node me-
tastasis of CRC. The receiver operating characteristic (ROC) curves were drawn to analyze the diagnostic effi-
ciency of *F-FDG PET/CT metabolic parameters and serum SGK1 and FAT4 for lymph node metastasis of
CRC. Results

tween the non-metastasis group and metastasis group (P<Z0. 05). SUV . in the metastasis group was lower

There were statistically significant differences in the TNM stage and differentiation degree be-

than that in the non-metastasis group (P<Z0. 05),while MTV and TLG were higher than those in the non-me-
tastasis group (P<C0.05). The serum SGKI1 level in the metastasis group was higher than that in the non-me-
tastasis group (P<C0. 05),and the serum FAT4 level was lower than that in the non-metastasis group (P <<
0. 05). The Pearson correlation analysis results showed that the serum SGK1 level was negatively correlated
with SUV .. (r=—0.486,P <C0. 001) and positively correlated with MTV and TLG (r=0. 481,0. 508, both
P <<0.05) sthe serum FAT4 level was positively correlated with SUV,, . (+=0.491,P<{0.001) and negatively
correlated with MTV and TLG (r=—0.472,—0. 526,both P<C0. 001). The multivariate Logistic regression
analysis results showed that the TNM stage [l + IV, low differentiation and elevated serum SGK1 level were
the risk factors for lymph node metastasis of CRC (P <C0. 05), while the elevated serum FAT4 level was a
protective factor for lymph node metastasis of CRC (P <C0. 05). The areas under the curves (AUCs) of
SUV,... :MTV,TLG, serum SGK1 and serum FAT4 alone and their combination for diagnosing the lymph
node metastasis of CRC were 0. 758 (95%CI:0.671—0.832),0. 819 (95%CI:0.738—0. 883),0. 771 (95%
CI:0.686—0.843),0.802 (95% CI:0.720—0. 869),0. 825 (95% CI:0. 744 —0. 888) and 0. 926 (95% CI :
0.864—0.966) respectively. The AUC of the five-item combination diagnosis was greater than that of SUV,,
(Z=3.427,P=0.001) ,MTV (Z=2.469,P =0.014), TLG (Z=3.365,P=0.001),SGK1 (Z=2.828,P =
0.005) and FAT4 (Z= 2.400,P=0.016) alone. Conclusion The serum SGKI1 level is elevated and the ser-
um FAT4 level is decreased in CRC patients with lymph node metastasis. The two indicators are correlated to
the metabolic parameters of "*F-FDG PET/CT. The 5-item combination of SUV,,,sMTV,TLG,serum SGK1
and serum FAT4 has a high diagnostic value for lymph node metastasis of CRC.
"F-FDG PET/CT; serum and glucocorticoid-
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T (O AFFE A I VB IhRER 45 (DA IFA
BB MBI 5 (4) A I T 18 TR e 1 5 o 5 I8 0 1 4
W 4 5 (5) 45 1 M Jes b g g kB 0 1 AL, Fr AT CRC &
H¥TE PET/CT K45 1 JAWAT CRC RIEAR ., AR
PR S 9 B A A 45 L R AT UK B 5 A R R S I B A L L
AR EL S 58 58 B (RS 4 . R & AR ik 0 4
B 62 Bl CRERA) . AWFIEAFA B 15 2418 P2 B
St (2022-18 H7-11028) , T CRC B HF B H % &
X ASBIF 5% 21 015G ) 3 0 2 2 s TRl 45

1.2 ik

1.2.1 "“F-FDG PET/CT ¥ s Frfg &
GE Discovery MI PET/CT #3 ## 1% # 17 F-FDG
PET/CT K., f &R EEEE 6 h DL EHl=E
4% 7K S DE 8 B, e R T 6 28 O i Dk g F-
FDG 3.7 MBq/kg. % H 60 min J5 A7/ A . BHF B
EM  BURE [ 26, 1 4 5 BN S = B B,
PET B R =R, 2R 4 mm, B4R
K4 2.5 min; CT KR ESM AE R IE 120 kV, 4
L3 300 mA, 28 5 mm, PET/CT BM&H 2 £ &%
F R B 2 B W AT 0 S 43 A, Ik X 3k CR 40 %
B R bR AL 45 B (SUV,LL) B {8 32 ) ) 8% Y 8K X
(RODM™ 42 PET U S 80 45 SUV,,, R4
PHAFL(MT V) Fl kR 8 8 (TLG)

1.2.2 I SGK1,FAT4 # M  Fr A B #H Y7
PET/CT # # fif R4 =5 I bk il 5 mL,1 000 X g #§
> 8 min, 43 #5123 IF R AEAE — 80 °C vk A8 i f+#

W, SR B SR % W B C 38 CELISAD & W i i
SGK1,FAT4 /K, SGKI1 X7 &M [ il = 7 Rl
H B A BR A W (585 SEB720HW) . FAT4 X F) & 1
F B B 3B ) R A RR 2 F] (545 CB12546-
Huw o 35025 B ™ 4 44 B0 & Ul T 15 UE AT 846 . 48
AR E AL 3 WK, BUE .

1.2.3 R R URERTA BE M AR
i f KA IR R AE  TNM 4330 L 20 A AR B I8 T
1.3 Siiteghbs R SPSS27. 0 88 it 4 i# 47 %L
P H, FFEIEBS AT EERL x£s ER,2
2 8] B3R FH A ST B AR ¢ A 565 BT RL DL B R
IrRFNVALB LA R A X7 K56 5 % Pearson A 56
3K CRC H % I i% SGK1,FAT4 K F 5"F-FDG
PET/CT Rt B #H Kt s R £ 1 Logistic [l
F5rHr i CRC kB 45 4 8 i IR 2 26l 22 i T
YEHRE (ROC) I 243 H1°F-FDG PET/CT it 2 %
Kl i SGK1 . FAT4 B3l 5 3L A % CRC k45
HBMIZWIARE. S WA R AR, U P<
0.05 AZERAZRITEE L.

2 % e

2.1 HBASEHBARL R ILE HBAS5E
B A B 1) L A O L R e R AR L R A IR TR
FEH®, 25X %E X (P>0.05);2 41
TNM o b BERE, Z5 WA 5EIT¥E X
(P<<0.05), W#F1,

*1 HBASERBEELAMER (N T=5]

Ji 98 e K A% (em) i JgE B A

21 51 n PRI CRAED)

<3 =3 ey =47
A 58 32(55.17) 58.72410. 35 28(48.28) 30(51.72) 26(44. 83) 32(55.17)
EEE R A 62 36(58. 06) 58.56410. 08 38(61.29) 24(38.71) 30(48. 39) 32(51.61)
X/t 0. 102 0.086 2.051 0.153
P 0.749 0.932 0.152 0.696
- TNM 43 1] SRR B R
i T -+ IV i A1 151t 2 W2
R 58 0€0.00) 58(100. 00) 24(41. 38) 34(58. 62) 25(43.10) 33(56.90)
B U 62 56(90. 32) 6(9.68) 38(61.29) 24(38.71) 33(53.23) 29(46.77)
X/t 98. 226 4,758 1. 230
P <20. 001 0.029 0. 267

2.2 HBHSEHBHAF-FDG PET/CT RRifi &5
I 4 SUV,, IR TAER B 4 (P <<0.05),
MTV.TLG ¥ & TIEEHH(P<<0.05 ., WLk 2.
2.3 HRBASEHBAIMTE SGKI.FAT4 K¥F
OB AIMmTE SGKL KFm FREEBEA (P <
0.05), 17 FAT4 KPR FIEFHH A (P <<0.05),
L3 3,

2.4 CRC ##"FFDG PET/CT Rt =8 5 I i
SGK1.FAT4 /KA &M Pearson H&43Hr 45

R CRC B # Mg SGK1 K F5 SUV,,, & ftHx
(r=-—0.486,P<C0.001),5 MTV,TLG & 1F # 5%
(r=0.481,0. 508, %] P<C0.05); L& FAT4 /K5
SUV,.. B2IFAX (r=0.491,P<0.001),5 MTV,
TLG & i #1 2€ (r = — 0. 472, — 0. 526, ¥ P <
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0.001), FAT4(Z=2.400,P=0.016) b2 Wi iy AUC, W
2.5 ZHREK Logistic [MIH53Hr CRC W& BT £ 5.
M A DL CRC B 2 KB4 5 R G =1, *2 HBASERBA"FFDG PET/CT R i
H=0RHA R L TNM A8+ N =1. 1+ SHLE (L)
T =0) S LB BE R4 f = 1, i@ Ah = 0) St 4w SUVa MTV TLG
7 SCK1 (5L FR 8 A) JFATA LR A ER A B4 58 11.58+4.93 13.9343. 74 158.12+37. 41
A b, HEAT 2 1 2 Logistic [ 19 45 Bi. 45 5 6%, U 62 15. 6?1;;45 8.:];?46 112.i5i)218.18
TNM M+ V9 065 L SGK1 K PIRRER o o .
CRC ik EL 255 % 1 f& B [ 3 (P <<0. 05) , IfiL i FAT4
KV T f& CRC ik 455 B 1 A 47 LR (P<<0. 05) %5 RBASERBAME SGKIFATLkFE
W3 4 B8 (75 ,ng/mL)
2.6 UF-FDG PET/CT fUf & % K i iif SGK1. . v AT
FAT4 X CRC A B RS WA UL CRC B W 58 6.341.47 3.8540.83
REZEMCEHE CE=1. 6 =0 WRELR,  pppn o 4.64+1.16 5.41+1.27
IF-FDG PET/CT U Z 8 ) 1l ¥ SGK1.FAT4 7 056 o
hRE AR L 204 ROC ik, SUV,,...MTV.TLG, P <0.001 <0.001
M SGKIIL{E FATA HuI5 ) 5 WUk 412 W CRC ik
CL45 7% %% 1y it 2 F A CAUC) 4 5l 0. 758 #4  SEZ Logistic BIA%H CRC B ERHBH
(95%CI:0.671~0. 832),0. 819 (95% CI:0. 738 ~ 0 E =
0.883).0. 771(95%CI :0. 686 ~0. 843).0. 802(95% EES 8 SE  Waldx’® P OR  OR 9 95%CI
CI:0.720~0.869).0.825(95%CI:0. 744~0. 888) . M SGKI  0.649  0.152  18.242 <C0.001 1.914  1.421~2.578
0.926(95%CI 0. 864 ~0. 966) .5 ikt & 2 Wi CRC M3 FAT4  —0.135  0.036  13.995 <C0.001 0.874  0.814~0.938
WL ZE 5 B 1 AUC K F SUV,. (Z =3. 427, P = TNM 434 0.226  0.039  33.681 <0.001 1.254 1.162~1.354
) SRR 0.393  0.149  6.947  0.008 1.481  1.106~1.983
0.001) MTV (Z=2. 469, P =0. 014) . TLG(Z =
3.365,P=0.001),SGK1(Z =2, 828, P =0.005),
%5  "F-FDG PET/CT Rt S# R MFE SGK1.FAT4 Xt CRC itk B 455 % K12 BT 3 &
Efe2 AUC AUC 1y 95%CI AT B p R FRED HFIEH
SUV .. 0.758 0.671~0. 832 13. 650 <<0. 001 74.14 75. 81 0.499
MTV 0.819 0.738~0. 883 10. 645 <£0. 001 77.59 74.19 0.518
TLG 0.771 0. 686~0. 843 146. 244 <<0. 001 56. 90 87.10 0. 440
174 SGK1 0. 802 0. 720~0. 869 6.127 ng/mL  <<0.001 53.45 93.55 0.470
M FATA 0. 825 0.744~0. 888 4.931 ng/mL  <<0.001 67. 24 90. 32 0.576
5 Wk 0. 926 0. 864~0. 966 - <<0. 001 98. 28 74.19 0.725
T — RoR LR .
3 it it S, BB A% S e b e 4 2 i) ) 4 1 A TR M L b

CRC WL 455 %% & CRC @it i il — A %L
B B L 3 B R IR 5 R B 2 MR R KR B R ok 4
B FE R , CRC B E Wk EL &5 56 82 1) K A R AR &
B T 822, 2R K B2 B CRC ik B 25 %% 5% ] A
BEBE AR EGRE" . Wik, FHRA
FEL W CRC B W E 4575, 4 B F O 4 Mkl 3T
BT TR ERETG.
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R B 22 AR K A 1 L BE A% R 1 s A A R iR R H:
b g e 040 A W 07 B L E MRS R IR L P F-FDG
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R SUV,, MTV.TLG £ k&% M PET 1t

AR UF AR, 5 CRC K B 45 5% 5% A il s A
RYIA RN, A, SAE%BAM L, B4
SUV,.. B, MTV, TLG J &, #5x T SUV,...
MTV #l TLG Z4'"F-FDG PET/CT R %% 5 CRC
W LSS R AR OC . #fE I H: JE R J& CRC ik 2 4%

Rkt ] R AF7E 22 Fl 40 I HF Can i 40 D | B0 928 48 i L 4F
AL 20 FIA R G BE A CUn T 40 L 5 W A0 i) L 32 i
o S TUPE 5 S R A IR T G T P L S B0 R AR
T AR — 3 AR ) X ] BE F AR SUV .., 193
1B, CRC ik U 55 %% o 8 1 Fifd i 978 4 25 o i) 38
FECMTV P K FEH LT 68 2 BLVR I8 2 1 2 2 4L
PEAY A, #E— 2 8o TLGYY . R, i i F-FDG
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PET/CT X CRC ik B 45 % % 12 Wi 473 17 76 & FH P,
Xt F-FDG $BUA & i o m] fE e ke . Rk
FEF W E YIRS Y 5 F-FDG PET/CT BE4& W
FH X R CRC bk B 45 56 8% 19 12 W e i v B oAy J2 22
I IR & X,

SGK1 J& — N8 3 I, 76 2 Fh e vh i 658, 0
FE 05 BRI L CRC . 5 8 40 988 55 . 78 g & A &k
JRHY 22 A O B A YR B A A MR A A G
P2 W], SGK1 &2 9 i b i i 19k LS 338 Bl (PI3KD /
HELZH Y & I Z AR (mTOR) 5 53 % 14 & B &
FLRE BCAKO AR A B . SGK 3 s 14 4 410
PRI VB AR 5 L WS A SOER 5 L B ) 3K B i A
K A0 BB REE T AN A R A T2 A
EIRA o e 0 D N el (1
SGK1 K FFHE . WEN 22 555 £ B, CRC 441
miR-455-5p 7K F [ K, circ _ 0007142/miR-455-5p/
SGK1 #1757 CRC 4 fd i3858 T E B AR 28, R
CRC 424t T ATREMIIGTFEE S, fEABIE SR8
HA L, R A MG SGKL KT+, #8 T SGK1
KFEFE TS CRC B KB BB UG,
G T BE 4 5 PR Sl SGK 3 3 380 A 06 A9 15 5 3 %
fE it CRC 4N 1) 38 4% F1 4= 22, 8 b 98 400 il B8 2% 5 %8
I 5Y. R 5P s W i N = 1 = N1 ) | B N
B 1 KU

FAT4 fEZ a8 B MAL 8 o Tz %55, 7T BE7E I
- T 4 LR v e A S B Y s A o e
20 i 335 5 R B B RS ) e R 40 4 Y. FATA Bk
i) fig il o Wt {5 5 8% ok 9K 8h i AE 8 & R,
FATY 3 3% 35 38 &3 9/ 15 & S8 B-catenin/STT3/PD-
L1 48 F B0 Ao e ). LT % #F 9 R . FAT4
AR 55 R RAF T A G T KPR R O g R
FHHUGA RS G N R Z — R FATA Al fEfE
N B REIRIT AR L AR B . Bk T B 5T
T, AR E R R T FATA KOFFEK ., 5 0% 3 48
FrA G AT F 0P Ah R Mk e g e By . PAN 2500 B
R W, E CRC H4lH FAT4 £ 35 F 4. miR-
106b-5p it # 1A FAT4 P85 CRC 20 i i i 5% 1 4=
7. fEAME S 5AERBAM L 4L E FATY
KRR 4R T FAT4 KK AT g5 CRC
SEEERS A G, MEMN LR MR P L L FATY %
TR UK 55 AT R T WINE K G 1, 1 R A 5 W T
B s s AR i 3 e B 58 e 5 00 o) i 2% G o e 1 A
RZBAE N I UEMR LS 56 A2 I, 3 FAT4
AN T CRC 7 8% 0037 bR B9

AHE 5T M O 4 B 45 R s, CRC & 1 i
SGK1.FAT4 & F 5"F-FDG PET/CT X it £ 1
TEA M ;s TNM 400 1+ IV 39 AR 43 16 L 175 SGK1
TR T & CRC Ik 25 5% 8 1) fa 6 3R, i3 FAT4
KT & CRC W B AP E ., DL E4R

PR M SGK1.FAT4 25 CRC ik B 45 5% # i o 4
A PR AR I R N % ) WS i SGK1 . FAT4 7K
AL, T % SGK1 . FAT4 /K52 # B CRC B & fin Kk
Ky, D Sk Bi ¥ CRC W 4556 8 19 & 4 . i CRC
B I RIB T B AR B . 59 4h, AR WE5E ROC
Lo g B8R, SUV,, . MTV . TLG. Il ¥ SGK1,
M FAT4 5 WA 2 W CRC kL4551 AUC
KF AT bR A2 W i AUC, X &5 R T°F-
FDG PET/CT Rt &85 1% SGK1.FAT4 Bk &2
Wy CRC I 2 25 5% B E A 0 i (9 A 1

Z5 [ ik , CRC #4556 %% 835 g SGK1 7K %
Thwr Mg FAT4 JKF-FEAK, 5 F-FDG PET/CT 1%
WSBA XL, SUV,,. . MTV.,TLG, Ifl #§ SGKI1 . IfiL i
FATA 5 B A X CRC Wk L4557 % 192 Wi (B4 =
SR A 58 47 7E — 22 1Y Jmy BR A - A BF 55 Sk 5 op o0
5% AEA AR /N W] BEAEAE — 78 19 T 777 » A< ok Tl
it 2 s CRAEAS I 5 i — 20 05 UE AR B 5T 0 4
FEE— PR T A % CRC 5 09 T 1. 1t
A B B 00 A2 B bR A R AR 2 R S 7 B
CRC ik EL 25 56 % 1912 B J7 8% 38 m 2 FF 4k RS HE 1L
1 CRC k25 5 % 192 W7 L Mk iR 97 & G PF AN
PR INA 1 S HE

S % ik
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