ZHEMKFFIR  Acta Universitatis Medicinalis Anhui 2025 Jun;60(6)

- 1127 -

] 25 1 jR BT 18] 12025 — 05 —29 09:40:46 M 2 & pado b : hitps : //link. enki. net/urlid/34. 1065. R. 20250528. 1319. 022

JE IR R CT SR A1l 5 el
FEA il BN 12 WI R as o 2eb i i

RED K

WL, E K

L B oo

(ZHMEAKRFE WEBER Z4H . g’ w4, 4/ 230601)

WE B U TR CT AR AL F 55 I IR 1 51 2 1 7 AR i 1500 ' 378 B 400 J 988 ( ccRCC) WHO/ISUP 43 2% v (1 {f
Fiik BN A 214 6295 BHIE ST HARFI 138 CT 9411 ccRCC 35 . MR4E WHO/ISUP 430k Rl 7 AR (1 ~ 11
GO RGN (I ~ V) He 4 - 1 BN R ZRE RIS . M4 B = 093 8 B mp 2 B OGHER X (ROT) 4R BGE AR 4
SARFAIE , Spearman SR G R BORN LASSO [ U5 14 TARAE 5 6 5 420k , KINN B304 S5 AR 2 2 AR 5 B[R 38 I 22 TR 3 40 i e
i PR B2 S A58 SCAFARRAE , KNN S A G AT 2 5 285 A Wi IR S 5 1R 2 2 A S P R IR B A A, R 22 I 51 2R 161 . ROC B 2R AT De-
long £ B PFAL R (2 Wi Pk B , RS o i R AR SR A T IR PP B A v M I R SE (. R SOt il 8 NI IR AR
AEFN 11 ASSEARAFAFAE . WA BETUAE I SR A AR b iy AUC {H 4353124 0. 887 A1 0. 800 , £t T I AR TR il 52 45 2 27 4 70
TE VA P 2 235 T 3 W I A 70 5 LS 2 S 2 IR L R AT I — B0, B ik 0 T 465 SR A 91 2 JB1 ) LASRAS R AT il 25 . &5
B BRARRA 2E I R PR A g 198 26 BT LI AR RTHIN ccRCC S AR fHIEYE , TG I R D3R

KR FIKIE QUL BB VM WHO/TISUP 4398 ALK Z F3 4

FESES R445.3;R737.11
XEERER A CEHES 1000 - 1492(2025)06 — 1127 - 07
doi:10. 19405/j. enki. issn1000 — 1492. 2025. 06. 022

' 2 g U e DL %) SR R, T 3
9% ( clear cell renal cell carcinoma,ccRCC) /&5
A0 L35 e L P I T 24 AT A 1 809% 1
FARDIGR A EEMRYT I7 30, (HID AR — 2R R A
PERYT-BE, QNS T Rl | 3 2l 0 S5 T 4502 20 1 3
I PR 52 2% . WHO/ISUP 35 3 43 2% A i 2 1 %t
ccRCC A7 I BT 2, B2 52 el S8 e U A
Je iR A 2 Bk ST FE R P TR, AR RV
Je ZHL 2 1) B O3 RN PR e ) SR AR B L AR Y
BRI FERABUG A EEE L, BT ARRT2
TR 28 B T A, L2 T A — I R
PAE, FTRE ST SR — RVNIFAAE , e i, L2
RS A o LR S MR 2 (RS v S B R o 1Y)
REAE A HIBLAS 27 20 T8 K00 7 ko0 A 1R e 7
TS5 R 9o P S SO P 22 S T S UM IR 2B )2 AR

2025 - 04 - 10 $ZUk

BETUH - ZRE B AR 54 (405 : 2008085 MH290 ) 5 2 RIUAE
KA H (45 :2024 AHO50796 ) 3 Z- 88 #E AL R 2 05
BERHIFAE 4 (45 : 2021 zhyx-C45 ) 5 2B BERR R 27 545 Y
J 12 B I R 72 85 B 1) (455 :2020LCYBOS )

FEE T RBP4
WSO, RT3 A DR, A A O SRR AR E-
mail :979839187@ (q. com

AT 30 5t Sl 4R A 58 TG ) 005 380 4
BB B T i AR A 2 456 I R E AR R TS A1
fiti ccRCC B B35, MTH I8 210l Bl i PR 167 1A 8%
%O

1 #MR57FZ%

1.1 HFEER ABF5 RS 2012 428 H—
2022 4 6 H 7E L BUE B R 2% 55 — @ B2 Be AT 5 e
I VIBR AR BARJG I BRZE H ccRCC R, &8
PRZE 5y 23 38 3 6 e M A 1 (/8 35 . YX2022-
076) o PIAFRHE: © LEIXBEATIERS CT -4 J =1
BRI H G 508 ;@ BEHS CT K g 78 T AR Hi 1
ANHPNTERE S BNEMRE A T AR5 e ss . HE
BrbrdE: O iz sh sk PFIR P 2R R R
FARTEEA 2 ;@ CT HI RIS HZ AHGYT ;@ &
HlmRGERIATEEE

AL 214 ) Hrh B 4% 143 4], Lotk
71 4], A 23 ~89(58. 88 +12.42) % . AL Th%
DIZRSE, 05 A R AR A TR R S
B PR I R L AE W6 BR 2R G e B g o7 . e R
40 1 By LR B AL IR (no = 171) A
WEE(n=43),
1.2 RESR PUEEIABEREETOR, I h—



- 1128 -

ZHEMKFFIR  Acta Universitatis Medicinalis Anhui 2025 Jun;60(6)

29 FURE BE A X AT T B BT, AR
2016 4F it WHO/ISUP S BEZM ARl JhAKE - 17
LY ) i AE x 100 1545 & x 400 558 T AR %1
() 3 5 e/ RE FR YRR B DA K A% 2B 1 IR B A L L A
AR SN AT IE T T ~ IV, T ~ 11
FIA ARG (142 i), P22 113 451]) , I ~ IVERIA
N (72 ), N5 58 4]) .

1.3 ERIKE RG] T Force CT P4[ ] Def-
inition AS40 . ¥ F)¥F Brilliance iCT #E47 & #3FH &
=R (BB SR ) o SR E
HL 120 KV, 3L B IS N, SRR S mm, B
EM, SR B 815 T BHEERT EBKTE B R E
FAHI 5o A4 A0S SR i T TR G 4, 4 5
A R R TR P 13 5659 80 ml (300 mgl/ml) , 28
JEFIE PRI IATE R 2.5 ml/s, A7 BB | 525
W o3I A 8 B S S R A — 2 SR I [R) p
AR S A 25 ~ 30,60 ~ 70,120 ~ 150 s,
oA TS B8 AT R 2, o DD s S

1.4 CT B&H#H B 5 4EF 8 AR CT 2
LU0 A4 TR BHER I SE1E PACS REGEMT B F
YT, 4P 4 B WL — B, JER U — 2 M A
Rt B IWA BN LG — A B 15 4
IR ) = A BRI AT BRI AT N A
i RE.N.AL PR RGN (L35 o e K E 4%
RAMY/ WAL E PR SEEUE S RGBSR N,
M/ HM A B RO E LS AR p,
i R, E. N. A. L. 8143) . MAP ( Mayo Adhesive
Probability) 143 2245 (4045 B IE S5 5 G I IS L
JEI R Wi 2% R B AE \MAP 543 ) DL R 38 SR A8 A
JE TR PN LA A B B A R ARG R IR A | X8
PRk EL 4 bR X Syl PR

1.5 BE&SE XA BURSE T SRR FbR AL
AL BRERAE  THBRAN R B2 X CT G R B2
FORFESRAE Ol BRAEHRAE , DURIBCGE [ A (R R [R]
PR, ERAE SRR EHE N 1 mm x 1 mm x5 mm, #R
HEALAL B 58— 1 96 1 07, % 9 : 250 HU, % {i: 60
HU, {#if ITK-SNAP % {4:[ Version 3.8.0], &
—%4 5 AR B U RBE IR AE CT 4 &
SRR R R kAT ) 1 ) 2 T DA AL
R RBEE  FF&PIZ A2 BUBYHR X (region of
interest, ROL) , SR J5 th 75 —44 15 4E LA BIEERIZ W&
By FALEIN A 5B 1E, ROT 2) 3 Hl 4245 58
B HEAR A R A I, B R B A R
DASMEE M i 88 IS/ Db Dbk T 4 R

SR, ILIE 1.

A B

Bl FHoifEr=E
Fig.1 Illustration of manual tumor segmentation
A: ROI delineation area; B: Generate 3D ROI.

1.6 FFHEREUEIHIE

1.6.1 #4328 {fi F| Pyradiomics ( http://pyra-
diomics. readthedocs. io ) $EBGE AL 4H F 4 AE , 45—
WYRRAIE JEARAFAE B RE 2 AR SRR IR B2 MO [ K
JEEUFRE AR R R R DRI DX IR o AR QI8 3 R 22 L P
1.6.2 HfEffsd A% LR FRHETR 8 O
Xt T FRIE#E1T T Mann-Whitney U #6536, P < 0. 05
MRFIERE (R B 5 @ {8 1] Spearman 45 20 HH 3¢ & #it
SRR Z [A] (R AH I , 25 T SRR AE AH OC 28 B30 246 %F
ERT 0.9 i), OB H b —AMRRIE. O T o RBREE
MR B RAE A A R BE 7, ol ] 5 288 34 U ) I S it ok
DEARFAE , BRIV UM 3% 224 107 4R vh TU AR BE S R AFAE
@ 1 JH 5 /) 4t %k Wi 4 0 38 5 5 15 (least absolute
shrinkage and selection operator, LASSO) #t— i1k
FRE , BT V5185 10 4738 SR IER A 2 {58 X
BriEiR 2 /N N AE L VR R E A TE WAL S BN, 1
FATEIZ N T RBCEET AR . i JR R A O 32 - it
N RIS Z R Logistic 73 #1771 i vk th B A
Geiter g SCHFHIE

1.7 BEHEITRE 2R SRR R
A3 5% A KNN ( K-nearest neighbors) B, R 5
5 58 SUIRIEAL) AR A 27 B R PRASEBY 5 16K 5 52
QR E R 2 A R bR 2 4 I R — 2 RS R
ML R, 2 E TR i £k (receiver op-
erating characteristic, ROC ) K H i & T 1 fX ( area
under curve, AUC) X} 3 Fj A5 B (1) 73 2 55 e 47 1
Al o {5 AR VHE R 2 AN 35 fl 2k ( decision curve analy-
sis, DCA) PPk 152 784 1 o ot M R I R 52 R, De-
long #5560 H] T FU R RY 22 8] 1Y) 22 57

1.8 Zit=E40I  ffi ] SPSS 25. 0 G it ff v %
BT 08T o R ARSI A A B0 A 5 22 FF MRS S %)
TR PORHEAT AL, IR0 A S 8T 5 = b 2=
(x £5) FIR , AFFA IE 30 19 2500 F o A7 550R



ZHEMKFFIR  Acta Universitatis Medicinalis Anhui 2025 Jun;60(6)

- 1129 -

DU BRIBE [ M(P,s , Pos ) ] 32755 , 40110 Ho 43R F
SEREAS ¢ KB B Mann-Whitney U A5, #5070k
IR n (%o ) 1273, X 52 4t kA £ T L 4 ) £ P
X' Mg ey Fisher ff DI 23615, P <0. 05 S 22 54 5t
=98

2 #XR

2.1 ERFEHSTRERGE SRR SR
R S AR ARG MR LR EL N AL L
PPAY RIS A L R A LA A A TR A A K
TR AE = SO ARG 2 = 1] () 22 5 2 G2
(P <0.05) , HAFHEAL P2 1] 14 22 53 JE 5 i
FREGGRELTRILE 1, K Bk 8 MR Z
KNN S5 A AL Gl RAR R, £ U1 R AT 46 1Y
AUC {43 1 247 0. 832 (95% CI:0.773 ~0.890) F0

0.732(95% CI:0. 561 ~0.902) .

2.2 HGAFEEME NFH LW
HUT 428 AMFRRAE, AL4E 72 >—Br R A .56 AR IR R
fiE 300 ANSSCHRAEAE . i ] LASSO [0] 9 3E 1T R#AIE i
TE, 10 738 LI UE LA 2 fe i N (N =0.034) | i ik
HTASRECR R 0 RHE, WLIE 2,

R AR 7 6 HH 11 52 A5 A 4 R AE R ST 5 1R A 2R A
FEVNZRAE T LR 1) AUC {E 43571 4 0. 809 (95% CI
0.746 ~0.873) F10. 712(95% CI 0. 533 ~0. 891) ,
2.3 BAAMEMERIEMS BEABRAEYIZEM
WA g AUC (543514 0. 887 (95% CI 0. 837 ~
0.936) F1 0. 800(95% CI:0. 650 ~0.951) ,ROC {1k
UL 3A D, ZAE AL T 5 s 2 Wi skRE, I8 T
I RASS R 2 24 A A, ifF— 25 2R ] Delong 46 56 76
I RASETRY 2 2T A AR Y 22 P . VI ZRAR

F1 K. FRH ccRCC BE—MAMK CTERELE [n(%) ]
Tab.1 Comparison of general information and CT findings between patients with low and high ¢cRCC [n(% ) ]

Characteristics Grade | = I (n=113) Grade I - IV (n=58) P value
Ages (years, x +5) 58.50 +12.71 60.76 +10.98 0.251
Male 72 (63.7) 42(72.4) 0.332
Gross hematuri 18(15.9) 8(13.8) 0.886
Abdominal pain 31(27.4) 13(28.9) 0.599
Abdominal mass 3(2.6) 1(1.7) 0.716
Non-urological system tumors 8(7.1) 8(13.8) 0.250
Tumor located in the left kidney 59(52.2) 25(43.1) 0.334
R (mm, x £5) 49.01 +25.52 64.05 +28.70 <0.001
E ( =50%/ <50% /Entirely endophytic) 62/48/3 27/28/3 0.474
N (=7/4 -7/<4 mm) 27/13/73 7/3/48 0.047
A ( Anterior/Posterior/ Uncertain ) 50/31/32 18/12/28 0.035
L* 39/28/46 11/15/32 0.084
h 21(18.6) 24(41.4) 0.003
R.E.N.A. L. score (points,x +s) 7.72£1.73 8.84 +1.69 <0.001
Posterior perinephric fat thickness ( <1/1 -=1.9/=2.0 cm) 64/34/15 37/15/6 0.657
Stranding ( none/moderate/severe ) 55/16/42 29/14/15 0.161
MAP score (0/1/2/3/4/5) 27/13/30/27/12/4 8/7/16/21/5/1 0.468
Cystic necrosis 92(78.0) 47(81.0) 1.000
Capsule 54(47.8) 31(53.4) 0.590
Intratumoral angiogenesis 56(50.0) 40(69.0) 0.024
Calcification 24(21.2) 19(32.8) 0.145
Invasion 21(18.6) 25(43.1) 0.001
Venous tumor thrombus 5(4.4) 9(15.5) 0.027
Regional enlarged lymph nodes 7(6.2) 8(13.8) 0.168
Distant metastasis 2(1.8) 3(5.2) 0.441
Inhomogeneous enhancement 102(90.2) 51(87.9) 0.835
Rapid enhancement and rapid washout 68(60.2) 33(56.9) 0. 804

* + Tumor position along the renal long axis. This refers to the relationship between the tumor and the polar lines ( the sections corresponding to above

and below the renal hilum). There are three situations: completely above the upper polar line or below the lower polar line /tumor crosses the polar line

but does not exceed 50% of its diameter /tumor >50% crosses the polar line or the tumor crosses the renal midline or the tumor is entirely between the po-

lar lines.
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Fig.2 LASSO regression for radiomics feature selection

A LASSO regression; B: Optimal regularization parameter N =0. 034; C. Ultimately selected 11 radiomic features.
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Fig.3 Performance evaluation of clinical, radiomics and combined models in training set and test set
A, D: ROC curve; B, E: calibration curve; C, F: decision analysis curve.
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Fig.4 Nomogram of the combined model
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The value of nomogram based on clinical features and CT radiomics

in predicting the grade of clear cell renal cell carcinoma
Zhu Hongqing', Zhang Tao’, Gu Kangchen', Wang Xian’, Guan Song', Yan Yan', Yao Wenjun'
(' Dept of Radiology, *Dept of Urology, *Dept of Pathology,
The Second Affiliated Hospital of Anhui Medical University, Hefer 230601 )

Abstract Objective To explore the utility of a nomogram integrating contrast-enhanced CT radiomics with clini-
cal features in the preoperative prediction of WHO/ISUP grade for clear cell renal cell carcinoma (ccRCC). Meth-
ods A total of 214 patients with pathologically proven ccRCC who underwent enhanced CT scan before surgery
were retrospectively included. According to the WHO/ISUP grade system, the cases were classified into low-grade
(grades I — II ) and high-grade (grades I — IV ), and then randomly divided into training and test set with a ra-
tio of 4 : 1. Regions of interest were segmented from both unenhanced and three-phase enhanced images, and ra-
diomic features were extracted. Feature selection and dimensionality reduction were performed using Spearman rank
correlation coefficients and LASSO regression, followed by the construction of the radiomic model with the KNN al-
gorithm. Clinical and semantic imaging features were selected through univariate and multivariate analyses, and a
clinical model was developed using the KNN algorithm. The clinical and radiomics signatures were used to construct
a combined model and a nomogram was developed. The ROC curve and delong test were used to evaluate the diag-
nostic performance of the model, while calibration and decision curve analyses assessed its accuracy and clinical
applicability. Results 8 clinical features and 11 radiomic features were selected. The combined model, integrating
these clinical and radiomics signatures, exhibited robust predictive performance with AUC values of 0. 887 in the
training set and 0. 800 in the test set. The calibration curve demonstrated good consistency between the nomogram
model and actual outcomes, while decision curve analysis indicated a favorable net benefit for the nomogram. Con-
clusion The nomogram constructed by combining radiomics and clinical signatures can provide evidence for preop-
erative prediction of ccRCC grade and guide clinical decision-making.
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