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Predictive value of a nomogram based on enhanced T1WI radiomics and
clinico-MRIlomics for aggressive histological types of

endometrial cancer before surgery
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[ Abstract] Objective : To evaluate the preoperative predictive value of a nomogram based on contrast—enhanced T1-weighted imaging
(CE-T1W1) radiomics and clinical-MRIomics for aggressive histological types of endometrial cancer. Methods : A total of 192 patients
with endometrial cancer pathologically confirmed by surgery at The First Affiliated Hospital , Southern University of Science and Tech-
nology, from January 2016 to August 2024 were retrospectively analyzed, including 48 patients with aggressive histological types. The

patients were randomly divided into a training set (n=134) and a test set(n=58) at a ratio of 7:3. Radiomic features were extracted us-

ing ITK-SNAP, and feature selection was performed using multivari-
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(2025-09-26) CA125, neutrophil-to-lymphocyte ratio (NLR) , apparent diffusion

able analysis and least absolute shrinkage and selection operator

(LASSO) regression. Clinical and MRI features were screened us-
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coefficient(ADC) , tumor—to—myometrium signal ratio on T2WI(RatioT,) , myometrial invasion >1/2(Deep) , depth of myometrial inva-
sion(D,,) , maximum tumor diameter(D,_ ), and postcontrast tumor—to—myometrium signal intensity ratio (Ratio; ). Based on radiomics
and clinical-MRIomics features, eight models were constructed , including logistic regression (LR) , support vector machine (SVM) , k—
nearest neighbor (KNN) , random forest (RF) , Extra Trees, XGBoost, LightGBM, and multilayer perceptron (MLP). Receiver operating
characteristic (ROC) curves were used to select the optimal radiomics and clinical-MRIomics models for constructing the nomogram.
Calibration curves were used to evaluate calibration, and decision curve analysis (DCA) was used to assess clinical utility. Results:
Seven radiomic features and five clinical-MRI features , namely age, CA199,ADC, RatioCE , and Deep, were incorporated into the mod-
els. Among the radiomics and clinical-MRIomics models, the LightGBM model showed the best predictive performance. The AUCs of
the radiomics model were 0.889 and 0.788 in the training and test sets, respectively, while those of the clinical-MRIomics model were
0.893 and 0.835,respectively. In the test set,the AUC, accuracy, sensitivity , and specificity of the nomogram were 0.888,0.879,0.800,
and 0.907, respectively. Calibration curve and DCA showed that the nomogram had good calibration and a relatively high clinical net
benefit. Conclusion : The nomogram based on CE-T1WI radiomics and clinical-MRIomics can effectively predict aggressive histologi-
cal types of endometrial cancer before surgery , providing guidance for individualized treatment.
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T B N (endometrial cancer, EC) J& 3% [ % W . AR TARR B4 28 (278 412

PELEFH 2R G0 D5 2 0 UL IR oy Lot A B
IR 19 20% ~ 30% , 75% 13993 91 5 93 4 I 1 50 2
PLE, R Aok 5 b TH i H AR -3 X
TS RN 7 e PR S H B, 2020 4 15t
A2 (World Health Organization, WHO) 55
L A B R T R EC B 4L 21 2R A0 43R < AR
P F B IIERES (G1.G2) R GO0 7 5 N A A
(G3) W PEs 7 WA s IR &P R oA
IR PR B R RS i R b
PN AR T i DL LU R, G A G2 3l i
R UF B UG AH S, G3 S PR RO, 2 73
RS2 4 B9 A o SRMPEIRE 29 7 10% (0 iy T A=
R AT 25 AN R K, T 2R 1K 40% (1 EC
FHOCHET [ B FHEE A (International Federa-
tion of Gynecology and Obstetrics , FIGO) 731 245 &
EC AT LSRN 5 5 i H 2 T, 200 Z Ky T
BOAETT, H R FIGO 2023 4009, %44
HT FIGO 2009 1F T HERBIT, WA T HL 7K
I AEREE 313 AL b 2 i 47 5] B2 3 1 (lymph—
vascular space invasion, LVSI) ik EL S5 755 10 & )
KN, TRV B Af T RN B A [R] s 52 R0 6] A1) 4
W, 583 T EC M BUS M. FIGO 2023 ¥ EC
YLEUF A 5 AR R B M RUR 28 M | 32 4T M43
i E KR, BRI FIGO T AN T . dR(R 280
HLVBY ARG 78 N AR (R 2 PR U AR
LA = GO 5B RS TR R 2 ] 4 e
ERE R E I S IR A S E NG R = g S R U=l 7B e

TR 3 9 T4, 4R BRAE 8 L A B AL
Wi T AL T C R T B NUZF R4
Wik T A28 I BTN C BJ7 L, LA I BAT T
B UIBRAHUOSUI Gy 5/ B BEVIBR A, T C 301 5 5 3
AT 3393 T AR LAHE B3 et P A bk L 2 A% R R A
A5 B ALY, 10 C I AR 5 4 B Ak 7 A/l iR
Jrile BEAEWESE 2 4 P e Xt T B JUZ R IHIRE |
LVST itk EL 45 5% B 19 e, 4= 22 1k 2 U2 7Y i A
FRARIEANZS , AT o A T2 30 A P 0 A i
AT, P, ABFSE B AESE B 2 H AR B oL, &
LEARZRIE EC B9 R b5 A MRIAE S B4R s HK
ST IR 2 I R MRTARAE 4 2 4580 -t 57
TAHAMHN L AT & EC, 45 3R PR
RBAAIRTT

1 #REFTE

L1 ARAR

ARHFGE G I B K25 — R R B R AR 2R 4
e (HEUMESCS  LL-KY-2024018-02) , 5 B 5 2 S0 15 Rl 7%
[F1 AP 23 BT A 58 2016 4F 1 A 3] 2024 4F 8 A A e F R I 400
IS AT 5 A B R 192 4], FLr (R 28 E 41 412 2570 48
81, i U 1) P 43 DG 5 D 00 4 A4 28 1k A 4 2 e 144
il NAFRUE : OFTA IR G153 Z BT F B VIR AR R A
W EE W HA s QARG 2 A AT MRLK 25 o HEBR AR
(DMRI K 25 15 $2 52 ALY e I8 97 3 @ b e K A%
<1 em SRR B R ZE0E T 5 W2 s @& I T8 B 7 5
ST E WU s EUS & 25, MG AL BRI I I R RN 58
#%; ORRE AR AR L,



BERERKFZR 2026 £5 51 &5 5 # (Journal of Chongging Medical University 2026.Vol.51 No.5 )

— 625 —

1.2 B#HEERLK

¥ H Siemens Magnetom Skyra 3.0 TP T, 5= ) MRI
R, W AR ML B, 4N MRLF- RS s 4, 7
A B MRUKE & 7R [F] — S ML ae se i [ 7k A iy 2 /0
EEEr 4 b KA I BRI B TR AL, E M T AR ZE 4
0.1 mmol/kg VE 5 £L T 12 7 B% ( gadolinium—diethylenetriamine—
pentaacetic acid, Gd-DTPA) J5 24 60 s SR £E 1458 52 R v/ vibe—
TIWI, ¥4 = %4 . F & B} 8] (repetition time, TR)/[8] 3 B 1]
(echo time, TE) =3.3 ms/1.3 ms, i B} (field of view, FOV) :
320 mm x 320 mm, )25 : 1.2 mm, JZ[[#E: 0,

1.3 HBAFHH

AR AR PR RRIE S IR R 5 8 | B4k LA

R, b 1,
131 BURINEI KSR A F ARSIl T US4 AR 1TK -
SNAP (vesion 3.8.0, http: //www.itksnap.org) 34 5 J AR AV vibe—
TIWIEUGHATZ R T L0, A B4 T 743 G5
WECMAUT A, B 2 48 73 LB 1548 K 3 AR ARBEARIZ MY
R i e 3 P g R T s 4550 ), 43 21 3D VOL, ) i i X 4
U IAUAHIGE , /5) 10 SR M0 X0 L6 958 g e1s o, 3% 72
BRIRBE X I, St b B, Y e S8 5B JEI e i
PAF) T W5,

& H PyRadiomics (http : //pyradiomics. readthedocs.io) 2
PR A AR . R 2RI 107 AN 22 AE 45— P ie
iE (first—order features ) , FE & 45711F shape features) , K AR S
Hi B (gray—level dependence matrix, GLDM) | JK B X I K /N
[%: (gray—level size zone matrix, GLSZM ) | JK J& Wi B2 B4 (gray—
level run length matrix, GLRLM) Fl JK B 3£ 4= 56 B4 (gray—level
co—occurrence matrix, GLCM) o
132 RAFRAESY  AREFFAES BT Z-score
PRAEALAL B SR T Foe/IME — e R ABHEA T IH —fl b B LV B
PEIBUCRAE 0 (B RUBE A 22 5 o FE I 255 rh il o 22 TR 3R 43
TE L AR AE , T A3 LASSO [81 05 i A7 B 4, K 56 /K 7 a=
0.05. iy 2 24 24 5 AF J5 AL, 75 ) 21 2 B R 11 55 Rad-
score, 43 ) 8 37 3% 5 7] I (logistic Regression, LR) | 32 # (1]
15l (support vector machine, SVM) k %4 (k—nearest Neigh-
bor, KNN) . [l ¥L 7% #& (random forest, RF) . #% J& i AL #4

0.3

ngtdm
glrlm L
shape £ o1
] Nt -
g 00 R
gldm
firstorder 01 A
0207

glem 10° 102 10°

Lambda(1=0.025 6)

Lambda(A=0.025 6)

glszm

Coefficients

0.5

=R 0
7 ) i A w O

: ] 7
: 0.

-0.25
0.0
‘»“@ & y@ y“ .»y @*ﬁ ‘.ﬁ‘@

R & s

HFAE SRR R AE 77 35

[ R N

(extremely randomized trees, Extra Trees) . M ¥iij B & $#& T
(extreme gradient boosting, XGBoost) Fl % &t 2% B & i F+
(light gradient boosting machine, LightGBM) | £ ¥K J& I #%
(multilayer perceptron, MLP) &7 |
L4 6K MRIH AR 5 4L AL 58 5
L4 IR IREEAE  — Bl 4F I A 5 48 22 (body mass
index, BMI) \FIGO 2009 7 4] . IfiL ¥ =7 BER : B 290 I 199
(carbohydrate antigen 199, CA199) ,CA125 . H M7 41 i 5 ik
[ 40 ffd 1b {E (neutrophil-to—lymphocyte Ratio, NLR) . ¥ B
GORE: LVSLUR B S5 56 A8 . W L MRIAFAE - UL 0k R 2
(apparent diffusion coefficient, ADC) | g 5 & JJLJZ T2W1
{55 L AH (RatioT,) , i 2R Sz 75 WUZ>1/2(Deep) , i 52
K FENUZRIBREE(D,,) , R i d R AR (D, ) R 5 i fie
ST ENUZE S L E (Ratiog,)
142 IR MRUFFE A2 AN S AR e S gy A 1 1Y
I R A b A MRTAFAE 114> 280, L 45 4F . BMIL CA199.,
CA125 . NLR.ADC, RatioT, . Deep.D,,.D, . Ratiog. ¥4I K
FEFR A MRIFHES BT Z-score IH—{LABE , FEVIZREE
K FH Spearman #H ¢ 43 7 i 1 1 R MRIARAE , 46 56 7K 3 o=
0.05, i % A ZE it 2 B A AR 5 L. 2 B S LR
SVM .KNN RF ,Extra Trees . XGBoost , Light GBM . MLP £ #1 ,
L5 AR AR 5 s R MR AE20 5 45 A0 4 i 5] & 1

BT RAR L% Radscore Al PR MRT 4 fIF 2H 27 5 10
VEFFAE (receiver operating characteristic, ROC) fi£& 1155 i
281 1H X (area under the curve, AUC) USR8 FRR 55 5 A%
FEAVHUN KR, FFH DCA PR 52 &1 )il 5
1.6 sitFyik

{ifi ] Python (https : //www.python.org) #E 4T G110 #r o R
FH SPSS 26.0 #4347 4047, % FH Kolmogorov—Smirnov K L6 P
il e 27 A RS AR E IR A T BORHE BRI
MOSEREAS ¢ KB, AN AF A IE A A 9 T BORE L BRI
Mann—-Whitney U K35, 73 285088 LR F R AR . IR
AT ORI IR + AR 22 (v £ ) B3R AR E TR BT
R P B0 A B M (P, P AR STHECRORHH R A AL
FLFTR o AHICHESIHTR I Spearman K 50 , AH G 22 B4 XHA 7R

b7 kg ]
1 PR MR I AiF A 70

SR A

7 0 10 20 30 40 50 60 70 80 90 100

ik MRT
geqEmee 01 015 02 025 03 035 04 045 05 055

WBA%¥ 01 015 02 025 03 035 04 045 05

" 8% g7 20 40 60 80 100 120 140 160

02 04 0.6 08 1.0 T E P

IR zpemgn R0
I

025 05 0.75

1 HEEEINREE



— 626 —

BERERKFZR 2026 £55 51 &5 5 # (Journal of Chongging Medical University 2026.Vol.51 No.5 )

<0.3 FE7R A FH R, 7E 0.3~0.8 Fn A HH 1, >0.8 R ok
M. AEBREA) ROC HHZR H DeLong /38 L5, 481t
T 1 35 2R FH ORI 565, K6 567K 7 @=0.05 .

2.1 —fEHH

192 f51) 18 35 F 20 20055 L2 TR 43 4y R 238 21 2 2HS T8 48 4]
AR ZR M IS 144 6], (2281 21 2SI 2 47 iy
(59.58 +7.12) % , LR L&A SUTUARYE (53.44 + 10.11) %,
2B G B L (1=3.070, P=0.003) , =221k 2 4120
FIGO 2009 434, T #2845 134 5451 T30 10 1] . IV 444 5 631 5
i 2B U T3 1196 TTHAS 4] T 17 681, =258
P4 LU R LVSI BH 1 33 1) (68.75%) , AR 42 72 P 4 U3 Al
LVSIFHM: 24 1(16.67%) , 25 747 it 52 L(P=0.001) ., 7
ZEPELH U TR R LS5 56 8% 1341 (27.08% ) , AR1R 284 4
KA W EEERERS 130 (9.03%) , Z 54 Ge it 73 L (=
7.828,P=0.001)

¥ 7:3 LIRS A I ZR4E (n=134) (4L (n=58) , I
SR R 7Rl 2120 33 ] AR {2 ZR A1 21250 101 4], TN
A R B A SIS 15 4] ARAZ8 A 4 43 4], |
AR TR 22 A SUR T A 08 2 (59.61 £ 7.54) % (CA 199
J9(39.11 + 101.28) U/mL ADC {E (0.800 + 0.125)Xx10~ mm?s ,
Ratio,, fH 4 0.69 £ 0.15 g8 22 1 7B WLZE>1/2 F Hy 15 4
(45.45%) %5 5 AR = TR 2B S 2 R G5t
2¢ & X (1=3.070, P=0.003; t=0.051, P=0.018; (=1.755, P=
0.045;¢=2.617, P=0.010) , £ M i £ 1 4F % . BMIL.ADC {H .
Ratio, 122 54 i i1 5 X (+=2.389, P=0.020;1=—3.257, P=
0.002;1=2.260,P=0.009;1=2.623,P=0.011), W3 1.

22 HARMPER

AHEGE LN HE 192 4] MRIT EMZ A5 61, 1CC>0.75 Y 20 2F
FRAEN ASERL, LASSO [0 H Fe 4 o e & 7T MR IE S 5
PR AG 1 2F R AE AR (1 2) o AR PRRRZE R AR 8 R
5 4% 38 UG IE AN 5 /N 158 25 B R A 8 e AR N, PN IR
LA (N=0.025) 7= A fie/Nag SUBRIE IR 22, /- HIA A LR \SVM
KNN .RF ,Extra Trees \XGBoost , LightGBM \MLP 15 %1 | JJI| 254
I3 4 1 SRR R RN R 5 UL 2R 2, ROC L B 3A R
3Bo LightGBM 544 i Y1 25 42 i3 45 i AUC 4351 4 0.889
(95%CI1=0.834~0.944) 110.788(95%C1=0.663~0.913) , fit K&
BB B 0.65 F10.477  BRIPERE BT
2.3 &R MRI4FAE 40 52 A2 A

S3HT 114N FRAG BR A MRT4FAE , 61 P<0.05 BIFE bR, 2R
FHEL A & logistic [ V3 )% 18] )5 % 4 logistic [ =7 spearman
AT SR (] IR RS R I A B AR S Y
R0 A BB e DR I R MRIRFAE 41 2 A5 R i ok
S ASRRAE , BIAE % L CA199, ADC, Ratio, . Deep (P=0.003
0.018.0.045.0.010 f10.022) Z 5 #4 & LR .SVM ,KNN . RF,
Extra Trees .XGBoost ,LightGBM , MLP # 71 | iJI| Zk 42 Fn il i £
) 50 A SR 8 L2 3 ROC LRI 3C FTIKI 3D LightGBM
LAY [ I 2 4R IR 4R 19 AUC 43 51 R 0.893 (95%Cl=
0.833~0.951) 1 0.835 (95%CI1=0.718~0.951) , % K 24 & 45 %k
I3 N 0.642 F10.574 BRI PERE e -
2.4 HAMF G R MRIAFAE 40 5 7 4 B A2 ) % 40 A= i X,
2864 %F bk

LEA AR ZH SR K MR ARE 20 252455 8 1) Le 5 2%
R R, LightGBM SR PR BB AE . AEVIZREE | I K MR 4%
I 2H A 7% SRR B AR 5 B 430304 0.939 10,703, 5245 20
2P R TR ) SRR R R S B 43 00 R 0.848 F110.802, FE T 5214
ZH 2 NG PR MRURRE ZH 440 £ 41 28 (5] (1 4) , BURRE FRRR R

£ YGEMNR & B EIEKIEIR-MRIHE (x £531,%)

YZ4E (n=134)

M (n=58)

Ak RPBMAL  AREUEHS XYAE PH RRMEEESY RREMAL x4H PH
JH(n=33) A (n=101) H(n=15) F#l(n=43)
AR (2) 59.61 +7.54 54.02 £9.52 3.070  0.003  59.53+6.52  52.09=+11.38 2389 0.020
BMI(kg/m?) 24.18 +3.03 2491£3.63  -1.045 0337 2285%4.13  2646+3.54 -3.257  0.002
CA125(U/mL) 5435+99.95 3829+ 60.41 1.102 0229 3590+41.14  29.28+26.58 0.731  0.709
CA199(U/mL) 39.11+£101.28 38.02+56.66  0.051 0.018 17.68+1531 2429%2246 -0916 0.558
e 2 R A L A0 A L 2.97 +£2.39 342+294  -0.804 0.559 2.80+1.87 2.61+2.53 0.265 0.185
FIRHL R (X107 mm?Ys) 0.800+0.125  0.752+0.140  1.755 0.045 859.70+ 161.22 756.09 + 156.02  2.260  0.009
B RFENUZMTRE (mm) 19.09 +13.68  15.89 +8.50 1.595 0575  17.20+14.53  13.077.77 1391 0.936
Jir 28 () Je R A% (mm) 36.67+20.16  36.26+17.39  0.113 0901  45.00+28.71 33.33+16.61 1916 0.189
Jied 5 1B U2 T2WIHES i 1.38 + 0.47 147+0.65  -0.777 0.745 1.47 +0.53 1.62£0.79 -0.644  0.702
RS IR S FEIZESHERE 0.69+0.15 0.62+0.11 2,617  0.010 0.74 = 0.19 0.63£0.13 2623 0.011
Jiged 22 KB U R BE 6.299 0.022 2730 0.098
<12 18(54.55) 78(77.23) 7(46.67) 32(74.42)
>1/2 15(45.45) 23(22.77) 8(53.33) 11(25.58)




BERERKFZR 2026 £5 51 &5 5 # (Journal of Chongging Medical University 2026.Vol.51 No.5 )

— 627 —

JE i — B

EVGHIZINES NS

SRR P JEE

JEUURTE PR A/ N 1

FFIE £

D TR0 R R R T e vy G PEE £ 4 1

S JEE A R 30 2 1

By I e A R A £ L 1

~0.06

~0.04 ~0.02 0.00 0.02 0.04 0.06

B2 {EMLASSO EREFEHGHFFHE

F2 BEEFKEEROCHESMER

TR M AFMERPR AUC 95%CI1 Uk FEREE BIMEBONE  BIMESINE BRI RR
LR PIERS 0.687 0.752 0.658~0.845 0.758 0.663 0.424 0.893 0.421
M4 0.707 0.757 0.615~0.898 0.733 0.698 0.458 0.882 0.431
SVM VIl 0.896 0.888 0.802~0.974 0.879 0.901 0.744 0.958 0.780
M4 0.707 0.747 0.613~0.881 0.733 0.698 0.458 0.882 0.431
KNN VRS 0.776 0.827 0.760~0.892 0.727 0.792 0.533 0.899 0.519
RS 0.724 0.698 0.533~0.862 0.600 0.767 0.474 0.846 0.367
RandomForest  IIZ:4 0.896 0.929 0.869~0.987 0.909 0.891 0.732 0.968 0.800
mit4E 0.672 0.802 0.678~0.925 0.933 0.581 0.437 0.962 0.514
Extra Trees VRS 0.731 0.826 0.746~0.904 0.909 0.673 0.476 0.958 0.582
AR 0.638 0.811 0.696~0.925 1.000 0.512 0.417 1.000 0.512
XGBoost IR 0.925 0.972 0.948~0.995 0.909 0.931 0.811 0.969 0.840
AR 0.655 0.802 0.676~0.926 0.933 0.558 0.424 0.960 0.491
LightGBM UI[ERS 0.813 0.889 0.834~0.944 0.848 0.802 0.583 0.942 0.650
it 0.741 0.788 0.663~0.913 0.733 0.744 0.500 0.889 0.477
MLP Pl RS 0.657 0.783 0.696~0.869 0.909 0.574 0.411 0.951 0.483
WA 0.759 0.837 0.709~0.964 0.867 0.721 0.520 0.939 0.588

TE LR, 2 B s SVM, SEFF ] AL BY 5 KNN, K I 4R BEEY s RF, BEALZRMRAEBY 5 Extra Trees , 1 B2 BEHUARARR s X GBoost , 1% i 16 JEE £ 7145

B ; LightGBM, 32 5 6 B 4R THAR L s MLP , 22 YR A5 76

FE(FR4) . MR AR SRR 1 AUC  0.788(95%Cl=
0.663~0.913) , /3 S HEAf 238 BRI FINRE 1% Ol 0.741.,0.733
FI10.744 5 Ilfi R MRI HF# 1 2H 27 8 1 B AUC 2 0.835(95%Cl=
0.718~0.951) , 43 ZS Wi i & | AU ) ARy 544 0.845.,0.667
10.907; 31 £& K1 ) AUC K 0.888(95%C1=0.791~0.985) , 53 2&
T2 AR FIRR S 4 0.879 .0.800 #10.907, DeLong ¥
B2 R R IR 8 2 RIS L S5 5 AR A 2 AR I R MRT

FHIEZH A ROC 22 S A Ge i 3 L (£=2.748 F12.968,
P=0.002 F10.003) ; I3 4 Hh 51 26 IR R S RE AL T 52 1R 4 2
BLRL I PR MRIFRAE 41 B8 {H ROC 25 57 TFe T2 5 X
(Z=1.481 f11.695,P=0.138 #10.090) . A £k IR A
B A # E JE (Hosmer—Lemeshow £ 36 , P=0.053) , DCA
3% B (B R AE 30.4%~100% , 51 28 1 T 4= 78 P 755 P A
958 R A AT A 1 AR (L, LIRS



— 628 — BERERKFZR 2026 £55 51 &5 5 # (Journal of Chongging Medical University 2026.Vol.51 No.5 )
1.0 1.0 e ~

0.81 .
.
- ,/’
:
- s
. " //
e .
2 0.670r - 7
L) s
= L
& L
WK - %
. -
. "
0.4% o
m=== LR AUC: 0.757 (95%CI=0.615~0.898)

0.2

4 s LR AUC: 0.752 (95%CI=0.659~0.846)

= == SVMAUC: 0.888 (95%CI=0.802~0.974)

KNN AUC: 0.827 (95%CI=0.761~0.892)

* RandomForest AUC: 0.929 (95%CI=0.870~0.988)

me ExtraTrees AUC: 0.826 (95%CI=0.747~0.904)
= = 1 XGBoost AUC: 0.972 (95%CI=0.949~0.995)
= LightGBM AUC: 0.889 (95%CI=0.834~0.944)
= = 1 MLPAUC: 0.783 (95%CI=0.696~0.870)

= =1 SVMAUC: 0.747 (95%CI=0.613~0.881)
KNN AUC: 0.698 (95%CI=0.533~0.862)
= RandomForest AUC: 0.802 (95%CI=0.678~0.925)
wem ExtraTrees AUC: 0.811 (95%CI1=0.696~0.926)
= = 1 XGBoost AUC: 0.802 (95%CI=0.677~0.926)
= LightGBM AUC: 0.788 (95%CI=0.664~0.913)
= =+ MLPAUC: 0.837 (95%CI=0.710~0.965)

0.0
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
==t 4
15 57 1 -5 B2
By AL EE ] 3 1= M/, b N S
AR A BRI GEROCH B AR H BB AL RO CIAI
= 1.0
)} 0
2k
vl ;
4 :
z 0.8
-
.
”
. .
. s
i 0.6
i by
. ™ at
- 0.4 A+
* il -
g == LR AUC: 0.721 (95%CI-0.615~0:826) - o == LR AUC: 0.811 (95%CI-0.695-0.926)
R4 = =& SVMAUC: 0.209 (95%CI=0,114-0.305) e P4 = =1 SVMAUC: 0.192 (95%CI-0.077-0.308)
. s KNN AUC:0.818 (95%CI-0.748-0.888) - o KNN AUC: 0.619 (95%C1-0.442-0.797)
0.2 e b2 = “RaridomForest AUC: 0.993 (95%C1-0.982~1.000) 0.2 » /' * RandomForest AUC: 0.764 (95%CI=0.614-0.914)
ot o tm== ExtraTrees AUC: 1.000 (95%Cl-nan-nan) 1/ P s ExtraTrees AUC: 0.749 (95%CI-0.609-0.889)
R4 W% = nuunasns XGBoost AUC: 0.988 (95%CI-0.974+1.000) v e = = & "XGBGost AUC: 0.789 (95%CI-0.661-0.917)
,o07" L Cr m— LightGBM AUC: 0.893 (95%CI-0.834-0.952) /0d o o === LightGBM AUC: 0.835 (95%CI-0.718-0.951)
0.0 ',/ R = = * MLPAUC: 0.515 (95%CI-0.485-0.545) 0.0 ’/ o == MLPAUC: 0.500 (95%Cl-nan-nan)
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
£
15 5 Jf 145571

C.I R MRURRAE 20 2 A I R 4L RO C A D IIfi PR MR IRFE 20 7 & R 4E R O C AT

LR, 225 (8] JE AR s SVM, S 49 1] LAY s KNN, k AR AR ; R, BE AL AR MY s Extra Trees , 5 B LI AR s XGBoost , A Jii B B #1245
B ; LightGBM, 42 5 S0 B 4R AR s MLP , 22 R b 78

3 RBEFEBMIGEK MRIHFEE ROC
%3 IR MRI4FEHEFEE ROC & N &R
T Wil AUEFR AUC 95%ClI HURE R BHMESONE PAMETUNE SRRZBHE A
LR pIER S 0.709 0.721 0.615~0.826 0.727 0.703 0.444 0.887 0.430
XA 0.776 0.811 0.695~0.926 0.800 0.767 0.545 0.917 0.567
SVM RS 0.246 0.209 0.113~0.305 1.000 0.000 0.246 0.000 0.000
ML 0.276 0.192 0.076~0.307 1.000 0.023 0.263 1.000 0.023
KNN VI[E S 0.731 0.818 0.748~0.888 0.818 0.703 0.474 0.922 0.521
A 0.655 0.619 0.441~0.796 0.600 0.674 0.391 0.829 0.274
RandomForest Il %4k 0.978 0.993 0.981~1.000 0.970 0.980 0.941 0.990 0.950
AR 0.655 0.764 0.614~0.914 0.867 0.581 0.419 0.926 0.448
Extra Trees VI[E S 1.000 1.000 1.000~1.000 1.000 1.000 1.000 1.000 1.000
M4 0.707 0.749 0.608~0.888 0.733 0.698 0.458 0.882 0.431
XGBoost NS 0.963 0.988 0.974~1.000 0.909 0.980 0.937 0.971 0.889
MR A 0.724 0.789 0.661~0.916 0.867 0.674 0.481 0.935 0.541
LightGBM MRS 0.761 0.893 0.833~0.951 0.939 0.703 0.508 0.973 0.642
M4 0.845 0.835 0.718~0.951 0.667 0.907 0.714 0.886 0.574
MLP I[E 0.761 0.515 0.485~0.544 0.030 1.000 1.000 0.759 0.030
i 0.259 0.500 0.380~0.620 1.000 0.000 0.259 0.000 0.000

LR, 24 PUE LA SVM, 345 ) BEALEEH  KNN, k &R s RF, BEHLAR PRI ; Extra Trees , # B B AILAS A Y s XGBoost , A 5 66 B 42 A5
BY; LightGBM, A2t A JEE $2 TR L s MILP , 2 YR I 2 1



BERERKFZR 2026 £5 51 &5 5 # (Journal of Chongging Medical University 2026.Vol.51 No.5 ) — 629 —

. 0 10 20 30 40 50 60 70 80 90 100
IGRMRISHIF 2 : : : ; . . . : ,
Ife R FEEL 2 010 015 020 0.25 0.30 0.35 0.40 0.45 0.50 0.55
/x; é =4 f T T T T T T T 1
Rids 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
j=Vix ' y T y T ' ' ' !
0 20 40 60 80 100 120 140 160
TR -8 R (R 28 1k « . : \
LT R 0.01 025 0.50 0.75
4 ETF QAR MRS TAFHENIIZE
R4 HBRAZ . EKMRISFEAFTLE R ROC &S HTER
AR i AR AUC 95%CI UK FRESRE O PHETONE BAMETUNE SR AR
WARA pI[EER S 0.761 0.893 0.833~0.951 0.939 0.703 0.508 0.973 0.642
k4 0.845 0.835 0.718~0.951 0.667  0.907 0.714 0.886 0.574
IR MRUERAEAH 2 IZRdE 0.813 0.889 0.834~0.944 0.848  0.802 0.583 0.942 0.650
4 0.741 0.788 0.663~0.913 0.733 0.744 0.500 0.889 0.477
B2 14 PSS 0.881 0.965 0.939~0.990 0.970 0.851 0.681 0.989 0.821
MR A 0.879 0.888 0.791~0.985 0.800 0.907 0.75 0.929 0.707
=~ 1.0 <
I // 0 i 8 ...... %
- E
! 20.6
™ 35 0.4
=
0:2
>4 = w AR 2 R : 0.889 (95%CI=0.834-0.944)
0 0 _.//’ 51 £ B : 0.965 (95%C1=0.939-0.991) 0 0 > A
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1-F5 5% S 18 T ME % I L HE R
AZHEROCHE Bl ZREE A% IF i £k C. Il SR Yok i £k
1.0 7 1.0 y 0.4 — eomraras
I 01 —w
0.8 i 0.8 :
o R p %’
0.6 e 206 ﬁo.z
& s 0.1
0.4 /J; £0.4
= 0.0
O % 2( ’,// — | R 14 {46 % B4 0.835 (95%CI=0.718-0.951) O . 2 '
"//’ N R B 0,788 (95%CI=0.664-0.913) A e
0 . 0 E 7145 14 : 0.888 (95%C1=0.792-0.985) 0 . 0 i :z:::*mw - O % ]_
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1-FE 5 S A T A R GRS
DR EROCKH E L A A% 0 il £k Tt 4R e o il 2k

E5 3% E R ROC EFnk K ik

FFARTE 18%~27% , FRAEA 15 15 N IR 1Y) 399,

3 3t it A G 1 X 2 PR 2 2L 2 R EC A TR AR 21 2

BEARY I R F8 B3 1 MRIRFE 19 53477 I 22 57 116 R MRI

RS0 07 F B AR AT RIS g o om0, T M T 00 EC 9 e 5102

PR, BUR G SRR A e D WALZ UL, B0 A B s TR AT FIGO 2023 T R IT 433k
b B N B 3%~10% , (HOG MR E &, S AR VR Xl R A e S £ 45 VR



— 630 —

BERERKFZR 2026 £55 51 &5 5 # (Journal of Chongging Medical University 2026.Vol.51 No.5 )

I A5 & P I IR B 2 AR A5 B R b ZE I IR 12
Wi N3G T W & ¥ A LA W NS SAE A . i
WF5E 75 HE4 .CA125 . CA 199 1335 7K 15 g 7>
W UIAAOC , ZF8 bR Bk & A F T 1000 s 4 3, A
ZH s 1) h HE4 48 Fp Bk 28 8 5 — 2, BlOR 9 A B 5T
W R ZBPEE Y CA199 F CA125 A /K - Tk
RZETEM , CAI2S RIXA K FE R A IR, 5
REAEAFFRARAF S FEVIZRAE 7R G R MRIFFE 53
Bt CA199 Fe kK- 22 5 A Gii b 24 X, R
CA199FEPRAAA T Il R MRIRFIEZH 2 Asi Al v

MRIJE 5 N B 20 0 00 B e A6 A 7 1%, T2 WK
W E E A, T2W A 16 58 7 F 0 L2 12
I 1y 90 1) S5 T 1432 W URREE K T 0.8, BRHK
TALRESEAE 537K B Wb , H g it S48 b
ADC A, #ti8 B 7R ADC A 512 28 M5 1) 43 30 AN 13
J5 A &, Kishimoto K 25 5F 78 ADC {5 EC
B 43 9% 52 60 R 56, 3 B EC 1 - ¥ ADC (B
(0.810 £0.117) X107 mm¥s. A 5T 245 H BR 1z 78
PEZH 4 ADC {84 (0.800 + 0.125)%107 mm?/s, 5 HEAE:
AT (R TARR R, X AT Re 2 T A
LGOI R AR R, 4= 22 PR 2H 55 151 T o i i i o
FIRIE, S EADC{HIE o Ling RN 2535 H (2 28
PEECHE BAR BT G B 5 RNUZ X FAE
1R 78 M EC T 5 BUIRE , K L HL A = Y RatioT,
{H \Ratiog, {8 , X 5 A5 45 AT . B ADCAHE .
Deep, Ratiog, {H 3 1> MRI 458 45 #F 1M 40 A llfa R MRI
IEZH 2=

MRI AR L 2% 3z W FHAE T 57 9 B8 1
s BT 0 N e fa R R IPAL LLVSTOK 457 # b, &k
P25 T B9V FHUS), Jiang XT 250802 256138 e i
AR A 20 W U3 % MR A GEFHA A0 A EC 12
T RIS TRV AR G A S O (TR i R S =g e B
AUC 4 0.834 JJUZ 2L AUC H 0.918, 3% 5 R & 5
VP AR S B AL R R AT DR S R EC T & T AL,
SR, F5c T (1 1 30T Meta 53 H7 45 1", 753 T MRI 52
Q20 5 (1 45 TR 58 v, 2R 40 M iR 25 38 A “Index
Test” F1“Flow and Timing” i {4y , 5215 4 2% 5t 2 VF 43
(radiomics quality score, RQS) Ky 1 &5 7K °F , 1
RQS M 13.77(9~22.5) , LW AR WM. SR,
A1 45 5132 W AR DR 000 75 T s H R 8 107 T i
5, P (odds ratios, OR) 2N 23.81(95%C1=8.48~

66.83) , XU i OR A 18.23(95%CI=13.68~24.29) ,
MRI AR 4 248 R H 2 240, B 2ARIEF T2WI,
ADC 338 TIWIF5 . ¥ FEBRAERGE , A58 67
G I B NBESAE 5 UE 09 EC R B 7E ROT
) T S A A X bR 300 B TR L S e Tk
HEBR T L2959 . IF B8 1K RatioT, . Deep . D,
D,...Ratiog; 71 A B4 IR 4 AL MRIAFAE Fl
I R4 B 2 BN R MRLFRAE 2 2B MRS AR 41
PR RUARFE T 34 3 TIWT, #E i 6 57 7 3 F MRI 5%
1R~ IR MRURFIE AL A5 26 1R o 12280 2k PR A o
BERE G, W R 25 3K, AT DA R0k 4 4R 28 1
EC H5ERZEMEEC,

AHFFE 1 Jry B OB s BB 5T, B AR
AR Z AT R Y B REE IR £ @ROT A
Fglya)m, Kok o TR 4 A sl FDOR SR AL TR 1)
B ; @EDIMBIIELE , J5 2L I 2 TP g
DA G AFE R 4 27 500 BEAY 743 RIS 800 . ROk
A EEAR S TN L EC, 55 3 g AR/ MU R FR A
fiE SR BT BRI AME] ROR I A2l R A
YA BENG I T LR 21 24 6 B T 00 R SR RO o
— SRR A SRR LE W2 L], DASR & R A 0
Ji U o

ZE Lk, 1R 28 M EC A X F AR R 2214 EC 1
T R TR, BRI 5 K LVSI 2 B
IR 25585, CA125 A1 CA199 3k /K - o iy (B
1 ) ADCAEL B 5 B Ratio, B o ASHF5E Q18 M3 15
UK MRIAE S8 5 | A BN 2p A p S 73T
CE-T1IWI 19 528 20 2= FlIIG R MRIR#AIE 41 24 14 22 1)
HNLR FIRERL W] DAAET B AR BT IEAS 2 P g 1= 2%
PELH LAY $a S AR o BER M, DBl R YR .
IS N (Y N ERUIES
EERBER  HIEH AP BRI SR A
355 B SRS 52 4 UL L Ao o B g

Z % X

(11 R RUE%E . 75 AR FIGO 2023 7331 Al BT M LI PR
FHELRE S AR RS, 2024,59(3) 1 179-183.

Song Y, Liu AJ. Updates of the FIGO 2023 staging for endometrial can-
cer and their clinicopathological significance[J]. Chin J Obstet Gynecol ,
2024,59(3):179-183.

[2] WHO Classification of Tumours Editorial Board. WHO classifica-

tion of tumours: female genital tumours[M]. 5th ed. Lyon:IARC Publica-



BERERKFZR 2026 £5 51 &5 5 # (Journal of Chongging Medical University 2026.Vol.51 No.5 )

— 631 —

tions,2020:252-267.

[3] Crosbie EJ, Kitson SJ, McAlpine JN, et al. Endometrial cancer(J].
Lancet,2022,399(10333):1412-1428.

[4] Berek JS, Matias—Guiu X, Creutzberg C, et al. FIGO staging of en-
dometrial cancer:2023[J]. Int ] Gynaecol Obstet,2023,162(2) :383-394.
(5] HFEFe MMk . 2024 NCON 75 JHR i R 92 Bk 1 g (565 1 00
FEFEL]. R SR SRR, 2023,39(11) : 1122-1127.

Xie LL, Lin ZQ. Interpretation of the 2024 NCCN clinical practice
guidelines in oncology for uterine neoplasms (Version 1)[J].Chin J Pract
Gynecol Obste,2023,39(11):1122-1127.

6] F B, 360, KL, 4 HE4,CA125 J% CA199 1 %5 75
PSR JULJZ 92 R T i B 73301 o 4 i PR P A (LD BE IR R R
2F54R,2022,47(10) : 1220-1225.

Wang N, Guo YF, Song LQ, et al. Clinical value of serum HE4, CA125
and CA199 in identifying myometrial invasion depth and pathological
stage of endometrial carcinomalJ]. J Chongqing Med Univ, 2022, 47
(10):1220-1225.

(71 O B0, X B, A L ORI R AR 6T B A IR A Ok
IF] B2 1 DALy PO S I, B PR BSR4, 2023, 48(6) :703-707.
Huang YJ, Zhao WX, Liu K, et al. Impact of preoperative indicators on
the risk of lymphovascular space invasion in endometrial cancer[J]. J
Chongqing Med Univ,2023,48(6) : 703-707.

[8] Yan B, Zhao TT, Deng Y, et al. Preoperative prediction of lymph
node metastasis in endometrial cancer patients via an intratumoral and
peritumoral multiparameter MRI radiomics nomogram[J]. Front Oncol,
2024,14:1472892.

[91 % BE, XSR5SR o YRR PR 80 g (D). T
SRS R RS, 2020,36(8) : 779-781.

Han Y, Liu CD. Origin and clinical research progress of uterine serous
carcinomalJ]. Chin J Pract Gynecol Obstet,2020,36(8):779-781.

[10] XM, X . T MBS SR IS 2 T T 512
W %) PR SO v T 5 AR B2 RS L 2023,39.(11) 1073~
1080.

Liu CR, Liu Y. Clinical significance of integrated diagnosis based on tra-
ditional histopathology and molecular classification of endometrial carci-
nomalJ]. Chin J Pract Gynecol Obstet,2023,39(11):1073-1080.

[ BN, 2 R, skifeat, 55 78 BB AR AR T B (R R
FLABLIDE &5 L3S AP CA 199 (HE4 335060 BT S AT B iEAG
{ED1 AR A AR R (P 9E30) , 2025, 19(4) :589-594..

Huang CX, Li C,Zhang HT, et al. Value of tumor volume to uterine vol-
ume ratio combined with serum AFP,CA199, HE4 expression in evalu-
ating pathological grade and prognosis of endometrial carcinomalJ].
Chin J Endocr Surg,2025,19(4) : 589-594.
[12]  FREEF  FRINTE . AR A KA TE T8 U S T h B0 (i
(0. H S AR S 7 B A, 2023,39(11) : 1065-1070.
Lin LL, Cheng JJ. Value of imaging examination in the diagnosis and
treatment of endometrial cancer[J]. Chin J Pract Gynecol Obstet, 2023,
39(11):1065-1070.
[13] Kishimoto K, Tajima S, Maeda I, et al. Endometrial cancer: corre-
lation of apparent diffusion coefficient (ADC) with tumor cellularity and
tumor grade[J]. Acta Radiol ,2016,57(8):1021-1028.
[14] Ling RN,Jin HT,Zhang H. The qualitative and quantitative char-
acteristics of serous endometrial carcinoma on MRI:applying a novel no-
mogram for predicting an aggressive histological type[J]. Front Oncol,
2025,15:1472250.
[15]  Yue XN, He XY, He SJ, et al. Multiparametric magnetic reso-
nance imaging—based radiomics nomogram for predicting tumor grade in
endometrial cancer[J]. Front Oncol,2023,13:1081134.
[16] Moro F, Albanese M, Boldrini L, et al. Developing and validating
ultrasound-based radiomics models for predicting high-risk endome-
trial cancer[J]. Ultrasound Obstet Gynecol ,2022,60(2) :256-268.
[17] Wang YD, Liu W, Lu YY, et al. Fully automated identification of
lymph node metastases and lymphovascular invasion in endometrial can-
cer from multi-parametric MRI by deep learning[J]. J Magn Reson Imag-
ing,2024,60(6):2730-2742.
[18] Jiang XT, Song JC, Zhang AN, et al. Preoperative assessment of
MRI-invisible early—stage endometrial cancer with MRI-based ra-
diomics analysis[J]. ] Magn Reson Imaging,2023,58(1):247-255.
[19] Huang ML, Ren J, Jin ZY, et al. Application of magnetic reso-
nance imaging radiomics in endometrial cancer:a systematic review and
meta—analysis[J]. Radiol Med,2024,129(3) :439-456.

(578 :2025-04-27; £ [8] : 2025-07-21 ; 3 A :2025-08-01)

(FTAE% 4% B —F)

AL AR
Wik 7, e NN ATF 4,5k FH3& TIWLE AR5 206 /R MRI
HFAELL 5 2% B RBT N T8 MR R AR R R A R AT &
JREA X F FHR,2026,51(5):623-631.



