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A nomogram model based on extracellular volume fraction combined with CT radiomics for predicting P53 mutation in colorec-
tal cancer QUAN Jiang-hai, FENG Qiao, YUE Zhi-bin, et al. Department of Radiology, the First Affiliated Hospital, Henan
University of Chinese Medicine,Zhengzhou 450099, China

[Abstract] Objective: The purpose of this study was to investigate the value of a combined model based on contrast-
enhanced CT radiomics and extracellular volume fraction (ECV) for the preoperative prediction of P53 mutation in colorec-
tal cancer (CRC).Methods: A total of 116 patients with pathologically confirmed CRC from June 2021 to December 2024
were retrospectively enrolled.Preoperative clinical data and arterial-phase contrast-enhanced CT images were collected. Ac-
cording to immunohistochemical results, patients were divided into a P53 mutation group (n=65) and a wild-type group
(n=51).The extracellular volume fraction (ECV) of tumors was calculated based on contrast-enhanced CT and hematocrit
values.Clinical features were screened,and four machine learning algorithms were used to construct predictive models, with
the optimal algorithm selected according to the area under the receiver operating characteristic curve ( AUC).Radiomics fea-
tures were extracted from arterial-phase CT images using Pyradiomics. Features with an intraclass correlation coefficient
(ICC) =0.75 were excluded, followed by dimensionality reduction and feature selection using independent-sample z-test,
Pearson correlation analysis, and least absolute shrinkage and selection operator ([LASSO) regression. The selected ra-
diomics features were then used to construct radiomics models based on the same four machine learning algorithms,and the
best-performing algorithm was determined. Finally, the selected clinical features and radiomics features were integrated u-
sing the optimal machine learning algorithm to construct a combined model,and a nomogram was established. The predictive
performance of the models was comprehensively evaluated using the ROC curve and decision curve analysis (DCA) to de-
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termine the optimal predictive model.Results: Statistical analysis of clinical features showed that the ECV value in the muta-

tion group was significantly higher than that in the wild-type group (36.5% vs. 30.0% ,P =0.006). Among the four ma-

chine learning models, the support vector machine (SVM) model achieved the best performance,with AUCs of 0.837 (95%
CI1:0.754~0.919) and 0.808 (95%CI:0.638~0.979) in the training and validation sets,respectively.For the radiomics mo-
del,the SVM-based model also showed the best diagnostic performance, with AUCs of 0.880 (95% CI:0.812~0.949) and
0.839 (95%CI:0.680~0.998) in the training and validation sets,respectively. The combined model integrating ECV and ra-
diomics features using the SVM algorithm achieved AUCs of 0.924 (95% CI1:0.871~0.976) and 0.944 (95%CI:0.857 ~

1.000) in the training and validation sets, respectively, which were significantly higher than those of the single clinical or ra-

diomics models (P <C0.05).Conclusion: The nomogram model based on contrast-enhanced CT radiomics combined with ECV

demonstrates good preoperative predictive performance for P53 mutation status in CRC and may provide a reliable basis for

individualized treatment decision-making.

[Key words] Extracellular volume fraction; Colorectal cancer; P53 mutation; Radiomics; Tomography, X-ray com-

puted

25 H B (colorectal cancer, CRO) JE 4R =K
RS L R RN P A e S Y DA i Y
W N f e, 2020 4F [ CRC 9 K05 FIGET-
ARk 173X 107 F 0,78 X 10721, CRC Wi )5 5
IR TR A8 O3 T AR AR DD AR G, Horp P53 R R 2 2
KHERN R Z — BF A A P53 /E iy H B L A, 848
Je T e AR A A R 2 R L O 5w S i B Ak Y
7RO PEARS PR, R RS o TR0 P53 28 A8
AREXS AT R E R EE, 1R CT & CRC %
MoK T B, BREA MR E R TH R CT iy
40 8 AMA TR 43 B Cextracellular volume fraction, ECV)
T P53 58748, BARLE /K W] ECV £ —E R Lk
% F50 45 B e P53 9 A8 MRAS  AH R X g kb S o Pk
FIVPAl . AR =T R 4248 CT R AE , AT AT
A T AR IR ) A W 2 R Ol R 2 o B R A
B AR B PG 2 S Bk W s B A g e it 7 &
A RE. AT HERG ISR CT 2 K52 8 40 2 R AR Al
ECV 4§ CT &t H5 b5 3 1 AL 2% 2 2] 53 6 4 1 51 £¢ 5]
PR, B AESEE CRC HE P53 2828 R 285 i A 1T JG B RS
HETRI

MRETE

LBFFE X 4

[l 48 4 2021 4F 6 H —2024 4F 12 H fEA B
ZARJGRGHIESZ A 116 6] CRC & ik KA CT %
B, R IE 2 % A 2k 2% (immunohistochemistry,
THO) K A 25 5, 52 A8 1Y 65 5] BF AR A 51 1], #iefid 4.1
() LUK H 2 B AL 23 2 AR ) 4 S DI R4 92 1] LB Uk 48
24 B, HAERE WG IR G R, EE QR FER
A CEA F1 AFP; 43 A Mg i # CT RS, 24045
PE I KRR I KRR AR R A 24200 KA R T
W SR A AR A CT -4 K 3 5 B 355
g 1 ECV.,

WA UE: QLRI W A a E i OfF
THC #Ar BEORHRIAR AT CT - 49 B 14 98 B 5 O AR i —
JE Nz el R i CT K4 s @ AR |7 A S3E 47§18 iR
J7 . HEBRARME . O/ I AR & M OCT fi
B AR I A B 2 AL F 5 O MR B &L 2%, AS BRI /2 12

F N A T 0 N N 7 Vo S (N X 7 B 1
(2025HL-126-01)

2.CT K )y ik

{fi i] Siemens Somatom Definition X5 CT #L K
52 uCT960 CT #l, W MATIE A CT 43 1 = J 44
SR RSB AR L EZIR T . B S5
120 kV, 4 FE 512 X 512, HAHZ)E 5 mm, & # )2 E
1 mm ., 8 HLUCR SR F 2l 1 HeoR . B AT A
L BE T & K UL 3.5 mL/s B9 & 1.0 mL/kg
) ) 2V S A9 T (350 mg 1/mL) & 40 mL AE b
Ko SR B BR R I ROT ik & T 18 3 30 ik
BN fib & B R R 120 HU, 23 91347 3 bk 0 L %
Jik 309 T AiE IR 0 4

3.ECV [ &

ECV 9l & AT 5 35 FBGE BHIEE &t P 2
BIEA 5 F 10 4F TAEL 5 09 B3 BHEIE (A F1 B) B
SEAE B WKW AR E 8 o Tk i A ) 2 T g Bk
CHE W9 B 43 R 45 W 9 38 B 4% A1 3 KO ROTL 88 )5
53990 52 i 2P 4T B i SR M AR b I e e R il
ROI # CT {A , 343 5 1+ 53 b 9 A1 45 ROT 76 F- 1
FER R CT (H W 2148, id/E AHU, ECV iH8 2
KXLECV (%) = (1 — 20 4 il I B1) X (AHUypy /
AHU gy ) o A 0 i 550 85 P A7 B2 I A ~F 35 (B4
AL,

4G 2E R AE 2 R 0

AR F A AT O 1 e BRI A AT RS 5 F
TAE 5 B R ARE SR BUR R AN T - O M AR E 0 2 v DA



T F 52 B 2026 4F 4 A4 41 %45 4 ] Radiol Practice, Apr 2026, Vol 41,No.4 443

DICOM #% 3 i ¥ 18 s @ 7E 3D-Slicer 5.8.0 # fF
£ 3 BRI VG b 993 kL 30 5% 2 /) 1 ROT, 3kt JT i 1
PRI T PR K w5 2R U RT A9 A B VO
@R Python ¥ & Y Pyradiomics 3443 Chttps://
pyradiomics.readthedocs.io) #& B ROT 19 5 15 41
SFRHE . BRG] CRC G LR HL 1967 T2 AR 417 4¢
fiE, Horp— B R AE 18 A JBRFRAE 14 A F1 S0 217 AE
75 A XIS AR A SRR IE B SR AT M SRR o
for g, #E— 20 X%F P <<0.05 By 2= FEME 4T Pearson Af
KRBT THIE I - =>0.90 B FARAE . B n it
Ire /o % Wi 4 F I #2558 1 (least absolute shrinkage
and selection operator, LASSO) #k 17 [ 4 #0 i & , B
PR D7 ¥ ST A 10 7 528 S IR R B 5 1 58 S5 Uk i 22
/NEY ME AR AR EN AL S E A R TEX AET
FBAEFFHIE. 24 x=0.0391 BHfZE 1 11 4~ R %L
Ak 0 B S5 (B 1 SR 20 5 P AIE L R AE 44 Bk B AR

BN B T 2 A5 B &R 25 482 19 3 k)
&, 4 B[] A i AR AT b9 ROT 1Y ) 1) 52 R 4 2
FRAERO S, P47 B2 I #E 4T ROT 9 2 i A & T AR
X A P53 SRASIRAS R HIR . 2R i 4L 26 &
% (intraclass correlation coefficient, ICC) ¥4k P {7 £
A A BUREAE B — BoME , RRAE 2 TR) B AE OC R R LA 2,
ICC=0.75 S —Htk R4,

5K YA L DTA

T Nl R fE B A ER R 4 AL R 2 ) (ma-
chine learning, ML) % & , Bl 572 £ 17 i Al (support vec-
tor machines, SVM) | i #& [7] 17 (logistic regression,
LR) . K-llfi it 43 2% #% (K-nearest neighbor classifica-
tion, KNN) S 42 5 Z¢ 4 B £ 7+ ML (light gradient boos-
ting machine, LightGBM) , 43 5| #4 @ Ilfii IR A5 7 . SR FH

ROC HHZE A Hrix 4 Fpss A0 0 W0 2 RE L L AUC fie K
HAE N I ML WG RASE AL, B 5 o R B3 20 0 26 )5 7 11
A SEAR AL 2 FRAE R R JE T 3R 4 Fh ML 55095 4 g 45
R IRk B fE ML ZH 288, B e, B 3 S 09 I
PRAFAE DL B8 A5 A1 2 R A SR FH S AR B2 27 20 3303 2L 1]
PR 5 A, B IS 2 T A 2 I B aE i ROC Hfy
2 Tl R phe 5 i 26 45 7 s 5 DV AR TR %) T 0
10 e T AR A

6. G814

fifi i1 SPSS 26.0 #F LA K R4.1.1 B4R 17 G831
G3AT . T BERE LA Bl A o 22 B b AL B (P25, P75)
FER W B AL P ) A T BORORE DL B CA 4y L) 3R
N BRI E R IES RS, KPS IES
Gy A R) LR I ST FEAS ¢ A 58, D 2 43 A1 2 0
%M Mann-Whitney U £ 55 ; 7+ 2058 BHE FH R J7 f 56
8¢ Fisher Wik, L P<<0.05 W2ERAH G ¥ E
X,

& R

LIEZIE R FN CT B2k 53 B

P53 AR S EFAE LI IL R IRIR A CT BE R LK
SRR 1, ARIFFILGA 116 f] CRC B, I 44
92 i, 55 46 ], Zc 46 ], P AEH (63.39+12.91) % ;
KESE 26 1), 5 14 4, 40 10 6], 4R RS (64,9211,
22) %, EHPM AW IRTE AR, AL ECV (B £ P 2 [8] 1Y)
X F B G L (P<T0.05) , Tl K %ok 21
i) 26 S B e g it 2% B L (P >>0.05)

BEAN XA B I R AT CT %8 Rk 1 47 88 [R] 32 4 [m]
0T S5 R0 2, s R 2R ECV P53 %
78 [ A& R 2R (P <C0.05)

FET IR A CT SR 5R 4 Fl ML 33 %44

wavelet:HLH ngidm_Contrast { ™ Coeficinis <072 [ NN
logarithm_glszm_ZoncPercentage +o067 [
wavelet-HLH_glem JointEnergy so0ss [ DD
Ibp-2D_firstorder_Median <0030 | ANEREN

L logritm_glom GrayLeveiNonUnifomity 40006 [l

g

g

! square._frstorder Minimum I oo

original_fistorder_Minimum
og-sigma-1-0-mm-3D_glszm_SmallAreaEmphasis
wavelet-HLL ngidm_Strengih

wavelet-LHL_glszm_ GrayLevelVariance I 0

logarithm_glem_MCC

Ibp-2D_firstorder_Median

igma-1-0- D_glszm
logarithm_glem_MCC --00
logarithm_glszm_GrayLevelNonUniformity - 0.2
logarithm_glszm_ZonePercentage - 0.162 -0
original_firstorder_Minimum - 0,055 0.
square_firstorder_Minimum - 0.021 o.102
wavelet-HLH_glem_JointEnergy - o114 -o.105 o
wavelet-HLH_ngtdm_Contrast --0.0:

wavelet-HLL_ngtdm_Strength --0.044 0045 -0.029

wavelet-LHL_glszm_GrayLevelVariance --0016 0248 -0.17 0.1

1 %2 LASSO /it /3269 11 ARABEAFHIERLIRE R4, 2

AE T 2 IR AR KM,

AL AR A AR XA W AR kM R R B L 4



444

Al AR AL, R ROC 2R 3Pl B AT % 39 ) 2%

&b

TP 52 B 2026 4F 4 A4 41 %45 4 ] Radiol Practice, Apr 2026, Vol 41, No.4

Hbazl:!l:

R R AE YN R B E S 2 LA SVM s PR AR 1 ) 2%

2. R B A S BT AG
PR G e A 4 S5 A5 2 11 D ERIBE AR A

P AR, AUC 435124 0.837(95% C1:0.754~0.919) Fl FEAE, 26T 4 Fp ML B3 43 00 A 2 o0 ) 455 AU, 3 i
0.808(95 % CI:0.638~0.979)) ., F£ LA 3, ROC iy 2 i 3% H e 43 75000 AR Y S SVMZH “# A Y, H
%1 NAEMBIEEYPR BAAMREAZABEREAMEN CT REHLE
I 4% e
16 A& 48 A7 = % A A A %it & P s = % A ¥ A A %it® P
(n=52) (n=40) (n=13) (n=11)

EXYES 66(54.73.75) 67.5(55.5,71) —0.063>  0.950 64(52.5,70) 68(60,76) —1.507>  0.134
R /) 0.044¢ 0.833 0.580¢ 0.446

% 25(48.08) 21(52.50) 9(69.23) 5(45.45)

* 27(51.92) 19(47.50) 4(30.77) 6(54.55)

% & /mm 164.83+8.42 165.10+8.13 0.157a  0.876 166.31+7.09 161.09+8.60 —1.631a  0.117
k% /kg/m? 61.00(52.25.75.75)  60.50(55.00,70.75)  —0.020b  0.984  70.00(63.00,75.50)  60.00(40.00,81.00)  —0.872b  0.392
CEA/ng/mL 14.25(2.53,11.03) 2.95(1.33,11.55)  —1.422>  0.155 5.00(2.90,8.45) 2.50(2.20,6.40) —1.073>  0.303
AFP/ng/mlL 2.85(2.00,3.80) 3.10(2.05,3.90) —0.721>  0.471 2.80(2.25,3.75) 2.70(2.40,4.20) —0.290b  0.776
Ki-67/41 0.419¢ 0.517 0.001¢ 1.000

<70% 16(30.77) 9(22.5) 3(23.08) 3(27.27)

=70% 36(69.23) 31(77.5) 10(76.92) 8(72.73)

K W42/ mm 59.27(41.44,73.08)  51.47(35.38.65.59)  —1.315>  0.188  40.6(32.97,62.62)  60.57(40.07,67.74)  —0.724b  0.494
%K M2/ mm 18.89(15,25.99) 16.85(13.38.21.28)  —1.646b  0.100  15.20(12.50.19.55)  16.58(15.22,20.07) —1.130b  0.277
e AR/ b 21(40.38) 13(32.5) 0.312¢  0.576 8(61.54) 4(36.36) 0.671¢  0.413
HCT/ % 35.15(30.63,39.40)  36.35(32.48,39.38)  —0.803b>  0.422  37.30(31.25,41.95)  36.00(32.90,36.80)  —0.435b  0.691
CT-T 441 /#1 0.001¢  1.000 0.056c  0.813

1~2 4 15(28.85) 12(30) 4(30.77) 2(18.18)

3~4 37(71.15) 28(70) 9(69.23) 9(81.82)

I 955 254 /45 0.001¢ 1.000 0.198¢ 0.656

2y 23(44.23) 18(45.00) 6(46.15) 7(63.64)

Y 29(55.77) 22(55.00) 7(53.85) 4(36.36)

Bk A3 AT/ 4] 21(40.38) 16(40.00) 0.001c  1.000 6(46.15) 3(27.27) 0.280c  0.597
A 2243 AL/ ) 17(32.69) 9(22.50) 0.710c  0.399 5(38.46) 2(18.18) 0.408c  0.523
ECV 36.50(28.25.56.75)  30.00(25.00.38.75)  —2.751b 0.006*  49.00(34.00,54.00)  31.00(24.00,36.00) —2.464b  0.013
E AR A Z AR A AP AR,

s SR 2 IR iE & BHAT-NEE
Model AUC Model AUC Model AUC

0.2

— LRAUC: 0668 (95%C1 05580.778)
+ o+ SVMAUC 0837 (95%C1 07540919)
KNNAUC:0.739 (95°4C1 0635-0.340)

=+ LightGBM AUC: 0.746 (95%C1 0647-0845)

0.2

— LRAUC: 0,197 (95%C1 0606.0.959)
= SVMAUC: 0,08 (95%C1 0638.0975)

KNNAUC: 0.626 (95%C10392-0860)
=+ LightGBM AUC: 0734 (95%C1 0.530:0.938)

o

LR AUC: 0.820 (95%CI 0.733-0.906)

® w1 SVMAUC: 0.880 (95%C10.812:0.949)
KNNAUC: 0.797 (95%C1 0.709-0.885)

* =+ LightGBM AUC: 0.801 (95%C10.711-0.892)

gk 8~ %o
00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10
144 5 @ 144 5 144 5
YHIEF-BiEE
Model AUC 0 10 20 30 4 60 0 80 %0 100
o Points ) ) : : . : h i A :
04 08
Clinic_Sig r - T . )
02 06 1
Rad_Sig r T r r r T T T T T T |
025 03 035 04 045 05 055 06 065 07 075 08
s LRAUC: 0706 (95%C1 0479-0933) Total Points r T T T T T T T T )
# 00 SVMAUC: 0.839 (95%CI 0.680-0.998) 20 40 60 80 100 120 140 160 180
s KNN AUC: 0.769 (95%C1 0.589-0.949)
* =+ LightGBM AUC: 0.703 (95%C1 0.472-0.933)
S Risk ' T T T \
00 02 04 06 08 10 001 025 05 075 099
R ®
B3 wA ML xMEwiE ARG ROCWL., AP SVM B AUC %&£ % EfBEE b 55 4 0.837(95%

C1:0.754~0.919) #= 0.808(95%C1:0.638~0.979), a)I % & ;b itk

4 wA ML FiEMEA PB4 PR ROC

WL, BFEAT SYUM M PHRALHEA AUCR K. ENSAEFBIEELE P 5 H 4 0.880095%CI:0.812~0.949) F= 0.839(95%

CI1:0.680~0.998), a)W % & ;b)Iird,

)

e



T F 52 B 2026 4F 4 A4 41 %45 4 ] Radiol Practice, Apr 2026, Vol 41,No.4

445

2 WRMCTRHNERZEEE AN

e P HEEZHE SN

e OR(95%CD P {t
F il 1.004(0.998~1.009) 0.245
hEX ) 1.192(0.957~1.484) 0.189
& 1.002(0.999~1.004) 0.216
hE 1.004(0.999~1.009) 0.215
CEA 1.015€0.996~1.034) 0.191
AFP 1.045(0.948~1.153) 0.455
Ki-67 1.003(0.998~1.008) 0.315
"KW A2 1.006(1.000~1.012) 0.128
R R B 1.020(1.002~1.038) 0.065
LA 1.648(0.939~2.892) 0.144
HCT 1.006(0.997~1.016) 0.280
CT-T o # 1.100€0.975~1.241) 0.193
I 93 ER A% 1.318(0.828~2.098) 0.329
Bk A2 1.312(€0.760~2.266) 0.413
b 22 AF 0 1.889(0.959~3.721) 0.123
ECV 1.013(1.004~1.022) 0.018"

eI R4 FIEG TE 4 Hh i AUC 23 918 0.880 (95 % CI:;
0.812~0.949)F1 0.839(95% CI:0.680~0.998) , i I
4,

3K A R Y PTEAG

I R AE B R 2R 25 PR PF 43 (Clinice-sig) Mg 42 4
AR I 2 PRI (Rad-sig) A SVM HL &S 27 > 5k
P B BT, O I T I5C B S R 4 o) L) £ [, D[R]
5. R ROC £k 7 B3k T SVM 553k 1 11 PRAS A
SO SR DL K IR A A R B S B VA 45 R R < R
A AE I SR 4R RN B IR 4R R ) AUC 4335 0,924
(95%CI:0.871 ~0.976) 1 0.944 (95% CI. 0. 857 ~
1.000) , ZLREML T HE 2 Fhi s (& 6) .,

Delong #4045 R @R BESBAIE) AUC 5ilh R
RIZ 2R A G228 L (P=0.009), 5 %44
FEARY[E] (1Y) 22 5 R Ge i 77 2 L (P =0.424), DCA %5
WORECA AL T P53 58 748 1Y Iim PR IR 25 = T I R
TR AR F B (] T

%

it

55 E W W D B AL R, s kO CT BHE A B
F I Jed 36 1 XS R L 7 ROT 2 i 2o 72 vp g o v 4
b R R i B R, AR R T Eh ik CT
PRI BUY B 41 24 B AE L B A ECV JF R A e fE ML
S (SVMD 4 g B 5 5 B8 o J0 P53 56 P 5 728 1) 4R
A, BRERREBATN P53 4 AUC #E
S A RN IR AL 4R 9 0.924 1 0,944, B E AL TR —
PRI DR B 70 N S AR A 2 MR R g SRR B G
ECV W55 4 24 455 704 G 6% 5 4> T Hb Jif 442 b 0 199 5 ot
P, ARG IC AP P53 28 AR S HR AL TR g

P53 2 CRC R AW WM RERNZ —. 4K
60 %0 MR E KAERAS , MYJREIEF B, BFAE A P53 fE
S FEE A KL TR L 58 08 42 HE A0 i AR 45 Y L DNA &
SEURT R ML T 1 Y% R AR R AR B, AN
FIREP 3 P53 & AR oy I 4 ) IR & A T Y R
it B S HEA BUE DRk, 5 B0 E JE R & R 1
ARS8 IAERFGE R, CRC B P53 A8
Jidgg b 22 AR AL Y K A AT U R, P53 AR ALY
CRC BHF WG 2 . B, RAETHEHETTI P53 524541k
A By F2EAG R IR 25 17 Lt 40 8 8 2 AR A
09 LA KA 5 B VA T 25 7 SR T A B
& S E .

ECV J& — 301 F T P74k 240 it /1 35 B % 2 19 & AL 48
Bro CT 3% 58 -7 1 B, 48 20 % b 500 76 1l 487 P9 /0 I
B Hhas () Z 8] ) 4y A 3k B S 4, B 0k a8 ECV
A LA SE fiE S WA i AR S R A AR A T B R
ECV {8 , 15 41 25 B 27 K6 0 JIr 52 e (14 240 ffd 47 35 J5 7K SF-
HA R —8HY . HalCARIES,ECV #£45
L g AR T T M AR S A T L A A e Y I A
. Zhang 251V BCA LA WAEE CT B8 LU K& ECV 4

LB

Model AUC

BiE%
Model AUC

Model for DCA

10

08

~—— Clinic Signature
~—— Rad Signature
= Nomogram
— Treatall

+++ Treat none

< ® v
w3 =
§ N % 02

i ;i 0l

S "l St UG08 09107540319 b "l S UC 0308 054106380979 M

+ 5+ Rad Signire AUC: 0880 95%C10812:09%9) 7 wa s RadSignaure AUC: 0839 95CI0.6800.998)
. L === Nomogram AUC: 0.924 (95%C1 0.871-0976) P Nomogram AUC: 0.944 (95%C1 0.857-1.000) 01
“00 02 04 06 08 10 <00 02 04 06 08 10 w ® “ W o 0
-5 @ -5 5 Bl @

Bl6 KT SVMIIEkMmAEREY FRAFHEAKEBEA Y ROC UK, L THRSHEA G AUC RK, £V % EREIE

£ 534 0.924(95%CI:0.871~0.976) F= 0.944(95% CI1:0.857~1.000), a) M % E;b)IiEdE .,

EES S LT VTS E0

B7 BAEAag R GL,



446 WO F 92 2026 4F 4 45 41 % 4 ] Radiol Practice, Apr 2026, Vol 41, No.4

A5 If A AR O A 5 R TR A R I 4 L o O R
I 2 A8 A0 b 22 JA I i AUC S 0,857 (95 % CIL:
0.786~0.928) , 5 KW ECV Ay A REWS B 3% 42 7+
BT R RE . 7E 55 —IWF o b, Li S50 VR T T
B CT i/ ECV 1E A F B0 & fif 98 5 2173 2
TR L S5 R L O M R ECV 3 TR
GO, TEARME P RARMMLER, XATEEH T
ECV fe % & 1b 41 i 71 5 5 A 52 9 , Sz ke fof i, 785 285 38 e
R AL AR BN, i P53 FE R A R AR T DL i b
A2 3 A 1S AR 1Y P R AR R DR DT 5 A 4 i A 5 T
18 22 R0, A 38 2 iR T L S M A0 A TR Bk 4 L
R A IN, LB R ECV AT . ECV Xt B
Sy R0 TR LA 0 R B (91,7 00) R RR R
(83.9%0) . A RA4F iz Wi (H AUC B 0.892(95%
CI:0.757~1.000) ,

TELIAETUN CRC % P53 RADIK S MBFTE H , A
2 QR AT T R T b R e K AR R R R 41/ T L 400 A L
{H (neutrophil to lymphocyte ratio, NLR) %5 Ilfi IK G, &
HZEBES ECV i ] LASSO &3k A B 3 Tk 51 | i i
KA M ECV i F LR 53k, 43 il b 1 51) 2 (51 5 750 >
T 45 B M s Po3 B AR A S R BoR T
LASSO 53 1 3 2 [ 455 8 F0 0 28 fig 5 4, L AUC 78
YIZREE A 535 9iE 42 43 03 24 0,684 (95% CI: 0.579 ~
0.789) F1 0.752(95% C1:0.605~0.899) , % 5% 45 H
I 2R WS [ R iE 7 228 5 10k T Ay 114 2 e 009 00 A8 78 1y
B AR A9 A B op 55 AT LR M e . 7
F i AR ECV Bl PR £ B PR 2% A8 2 1% 151 I A5 AL
U RS E PR Y OR R DA IR IR TR R . R AR
Y12 F AR R R R, — 2 3 2 58 i M R R Al
ARSI 15 I 45 B W P53 RS, Zhong 2N 5@ i
FEIC T, W EE L9 kb 10 52 AR 4 24 R AF BB I R f&
B PR 223 SVM B34 4 47 2k JRIBBE AU SR Tl CRC
B P53 RADIRES 45 B R Z AL AUC 35 0.828
F10.792, SR Z A 5T OOf ok 5 T ALAS & o) kT
IR 5% . W AE B — WE 5 . Huang 250 3t F
MRI FGGE i 224 L85 2 > 5005 4 g i IR 5% (R 41 2%
FERISEFI CRC % P53 RADIRES 45 5 BoR BE A4
RUTE I 2 B R0 50 F 48 b (0 T A RE 4 A e dE . TS A
WF5E 45 AN R 1 02 , 78 % BF 58 SVML 3k 1) R B 9%
AR AL, — 77, 3X AT BB S BT A B 5T A T o
CT UGS BUR AR 4 “F FRAE L 55 — i R AR 58 5 %
F 5T (0 T4k B 7 o AN AE O e AR —E 25 5% . EA
WroE , SVM Bk R e, X AT BB J2 i T SVM &
2P A sR K 2 2 i A\ S B B B A R AR 25 T
RE A% 3 73 e 5 I ) B0 o DT AR A5 S fn vl 1 285 21 A
At 2 AR (1 M e, T U S AR v R e R UL

ARG AR — B UE T ECV #8854 LW CRC
#H P53 AR B IR A AR A AR AR TRAN TR —
SHO T 8 S BT IEAS PR R . Ak, B 4
FhBL & 2 2 B A RO I AT L A, i R R A 1
(SVM) 3k — 5 1y 1t Bk 5 A5 A0, [m] I 223 1) HC %) 2 11, T
DA 00 b % 73S DG B8 5000 PR~ 194 BT KA RE % T
Bl A e PR 2R SR 2 AR 95 5 M

A 5T 09 J5y BR A < Dy B rpC [ B 5, BLREAS
SR/ AT RE R R RL 992 AL RE T L R R HTIE RN A
Z b REEAR BRI — 20 50k . QAL 34 1 30 ik 2 5]
180, AR m] 3k — 20 S M e DK S0 % B R 40 PR A 2 ok
ML ) ) 2 By I 28 S ik . X g kA T3 o 1
N T i A Y T RE AF 75 L4 3 ) B9 22 5%, R OR 5 JT & H
Stk BN BE LR m A5 R AT B A

A B R PR A SR

SEHE

[1] Siegel RL,Wagle NS,Cercek A,et al.Colorectal cancer statistics,
2023[J].CA,2023,73(3) :233-254.

[2] SR, 5k 2400 B8R, 458 2 R 45 W AT A By 42 SR LT ] b
JifJf 2 7, 2024, 46 (1) 1 57-65.

[3] Wang P,Liang J,Wang Z,et al. The prognostic value of P53 posi-
tive in colorectal cancer: a retrospective cohort study[]J/OLJ.
Tumor Biol,2017,39(5):e1010428317703651[2017-05].DOI: 10.
1177/1010428317703651.

[4] Blandino G, Valenti F,Sacconi A,et al. Wild type-and mutant P53
proteins in mitochondrial dysfunction:emerging insights in cancer
disease[ CJ.Seminars in Cell & Developmental Biology, Academic
Press,2020,98:105-117.

[5] Hou Y,Zhang X,Yao H,et a. METTL14 modulates glycolysis to
inhibit colorectal tumorigenesis in P53-wild-type cells [ J/OL].
EMBO Reports, 2023, 24 (4): 56325 [ 2023-02-16 ]. DOI: 10.
15252/embr.202256325.

[6] Ottaiano A, Santorsola M, Capuozzo M, et al. The prognostic role
of P53 mutations in metastatic colorectal cancer:a systematic re-
view and meta-analysis[ J/OL]. Crit Rev Oncol Hematol, 2023,
186: e104018 [ 2023-05-05 . DOI: 10. 1016/j. critrevonc. 2023.
104018.

[7] Chen T,Wang M,Cheng X,et al. The complementary role of lym-
phovascular invasion and perineural invasion in the TNM staging
process of rectal cancer[ J/OL]. Medicine, 2022,101(39): e30687
[2022-09-30].DO1:10.1097/MD.0000000000030687.

(8] M, £ MEEME, 55 5T CT HF20 g SMAFR 53 BOx ] # Bk 5
JEE AR S 7 H ¢ S0 A ([ ). S 2 SR 2024, 39(7) 907~
912.

[9] Bluemke D A,Kawel-Boehm N.Can a MR imaging scanner accu-
rately measure hematocrit to determine ECV fraction[]].JACC
Cardiovasc Imaging,2016,9(1) :64-66.

[10] Zhang Y,Wen Y.Li S,et al. Combination of single-source dual-

energy computed tomography (CT) parameters and extracellular
volume fraction for predicting lymphovascular and perineural in-

vasion in colorectal cancer[]J/OL]. Quant Imaging Med Surg.



TS 22 52 8R 2026 4F 4 A58 41 %% 4 ) Radiol Practice, Apr 2026, Vol 41,No.4

[11]

[12]

[13]

[14]

2024,14(10) :€7524[2024-10-011.DOI:10.21037/qims-24-76.

Li Q,Bao J,Zhang Y,et al.Predictive value of CT-based extracel-
lular volume fraction in the preoperative pathologic grading of
rectal adenocarcinoma:a preliminary study[J/OL].Eur J Radiol,
2023,163: 110811 [ 2023-04-13 ]. DOI: 10. 1016/j. ejrad. 2023.
110811.

TR OCEE BRI A A SUZ BRI 2RO CT 1 7 9 40 i A 2
RT3 BT 8 AR 988 16 S0 A0 L L ] ) 2 S 8% 2025, 40€6)
720-724.

KL AT B A FLIR R % CK5/6.p63 Il HER2 25 1363k K
5B MBS R L] b B 4E 20K, 2024, 44
(21):5172-5175.

JR 22 0, R BH e S AR L A AN A A R A RO A I PR A A A

[16]

447

I ) £ P TN 45 g P53 25k L)L I IR 4 2 2 7 2024,
43(5):776-782.

Zhong X,Peng J,Shu Z,et al.Prediction of P53 mutation status
in rectal cancer patients based on magnetic resonance imaging-
based nomogram: a study of machine learning[ J/OL]. Cancer
Imaging.2023,23 (1) :e88[2023-09-18]. DOI: 10.1186/s40644-
023-00607-1.

Huang Q. Zheng H, Xiong B, et al. Preoperative prediction of
multiple biological characteristics in colorectal cancer using MRI
and machine learning [ J/OL]. Heliyon, 2025, 11 (2); e41852
[2025-01-09].D0O1:10.1016/j.heliyon.2025.¢41852.

(Wi H #91:2025-06-27 & 10l H 1:2025-09-28)

(RS 5 2 RO 2% FE R 28 AR 15 T 308 it |

HREATIE L IMEFw  FR R RN, B ALK

S e AgAEE AR T

EHGE . FRIFLERANATEFALRF (GAHFEE)LENLEPEHAHLA 10 X

MB(RBE R ERENA BB X)L RNATEHRSZAKFIA, (KFFEEIEIAN
%2023 FMAFRFFALTIRAPENFAIEARAA LR IHOE R H T LA
REAFRAA N ALK T EFHRHRZRAR —(PEESHAZE L),

(B FEBRI)REREARTF S IR TERAREZEF VR ABRGRIZE B
TARZEEFHEABNG T RAETRS, RARXRFBIMETFE.AXLF BRA.FTHA
MREFEBRXEEMNZFH S FXARINOEFT VR A R, BETABIHETFE L% A
EREAR AR AT BR/EETAE ARG RESE,

BT BN T FXRE(EARFER)LEREALT S

1. T AR, BE AP, ERERLABERMAN KT T FRIAITHE.

2. B ERMBARTAEZEZMAN AR F ERPTRIMAZART, L HKE”,
A B 38R K

3. AWM. AL A—2" . FhEkSETan %, AdEEEXERT,




