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CT radiomics combined with clinical-pathological features predict disease-free survival in

non-metastatic grades 2—3 clear cell renal cell carcinoma
MA Chuanxian, CHEN Chen, YANG Yawen, CHAI Shun, MA Zhanlong
Department of Radiology , the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To evaluate the predictive value of preoperative enhanced CT radiomic feature models in comparison with
clinical - pathological feature models for disease-free survival (DFS) in patients with non-metastatic grades 2—3 clear cell renal cell
carcinoma (ccRCC) after surgery. Methods: A retrospective analysis was conducted on 315 patients with non-metastatic ccRCC who
underwent surgical treatment and were pathologically graded as grades 2—3 between January 2013 and December 2020. Preoperative
enhanced CT images, clinical -pathological data, and follow-up information were collected. The region of interest (ROI) of the lesion
was delineated, and radiomic features were extracted using Python. Patients’ radiomic scores were calculated using the least absolute
shrinkage and selection operator (LASSO) and Cox regression analysis. Clinical - pathological feature models, radiomic models
(corticomedullary phase, parenchymal phase, corticomedullary+parenchymal phase ), and combined radiomic and clinical-pathological
feature models were constructed to predict DFS. Results: When predicting DFS in non-metastatic grades 2—3 ccRCC patients, the
combined radiomic model of corticomedullary + parenchymal phase demonstrated superior predictive efficacy (C -index: training set
0.848, validation set 0.754) compared to single-phase radiomic models (corticomedullary phase C-index: training set 0.832, validation
set 0.701; parenchymal phase C-index: training set 0.842, validation set 0.720). However, the combined model incorporating both
radiomic and clinical-pathological features exhibited the highest predictive efficacy (C-index: training set 0.857, validation set 0.832).

Conclusion: The model constructed based on radiomics features extracted from preoperative enhanced CT corticomedullary phase +
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parenchymal phase images combined with clinicopathological features is helpful in predicting postoperative DFS in patients with non-

metastatic grades 2-3 ccRCC.

[Key words] clear cell renal cell carcinomas; radiomics; computed tomography; disease-free survival
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Figure 1 Corticomedullary and parenchymal phase radiomics feature selection
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Table 1  Clinical and pathological data of patients in the

training and validation sets

Index Training(n=221) Validation(n=94) P
Ending[n(%)] 33(14.9) 15(16.0) 0.864
Age(years,x £s) 57.66 +10.89  58.34 +12.01 0.623
Size(mm, x + 5) 50.55 £ 23.86 46.08 £22.75 0.125
Sex[n(%)] 0.176

Male 152(68.8) 72(76.6)
Female 69(31.2) 22(23.4)
T stage[ n(%) ] 0.416
1 166(75.1) 77(81.9)
2 28(12.7) 8(8.5)
3 27(12.2) 90(9.6)
Grade[n(%) ] 0.406
2 156(70.6) 72(76.6)
3 65(29.4) 22(23.4)
Side[n(%)] 0.806
Left 100(45.2) 44(46.8)
Right 121(54.8) 50(53.2)
Surgery type[n(%)] 0.619
RN 97(43.9) 38(40.4)
PN 124(56.1) 56(59.6)

RN: radical nephrectomy; PN: partial nephrectomy.

ANEFIE, 3 — 2% YN Z R & Cox [8] )T 1, §ii i
I B> 2 (HR=4.759, 95%C1: 2.363~9.585) 5 T 43 1}
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Table 2 Univariate and multivariate Cox regression analysis of clinicopathological factors for predicting DFS in the training

set
o Univariate analysis Multivariate analysis

Characteristic HR 95%CI P HR 95%CI P
Grade

2 1.000 - - 1.000 - -

3 4.759 2.363-9.585 <0.001 4.759 2.363-9.585 0.040
T stage

1 1.000 - - 1.000 - -

2 3.171 1.199-8.385 0.020 2.148 0.635-7.273 0.219

3 9.787 4.530-21.142 <0.001 4.888 1.480-16.147 0.009
Surgery type

RN 1.000 - - 1.000 - -

PN 0.469 0.233-0.944 0.034 1.398 0.550-3.553 0.482
Side

Left 1.000 - - - - -

Right 0.546 0.271-1.100 0.091 - - -
Sex

Male 1.000 - - - - -

Female 0.582 0.252-1.340 0.203 - - -
Age 1.027 0.995-1.059 0.104 - - -
Size 1.030 1.018-1.043 <0.001 1.055 0.985-1.025 0.615

TG SV M A 22, 7RI G2 5 50AIE
Y ) C-index (B 7371 9 0.842 F10.720. Bz &% )57 41, s
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(&3,
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H 077 398 H 1R 2 /I PR 973 BRARFAE O B2 79 1 T 47
HD 5 IR G H =0 B SE D 45 &
P IR A AR, I 2R R 56 IF 20 v 1) LA de s 1)
TR GE 77, C-index 73 31128 0.857 F10.832(FK 3) . ¥
HEE A HLE(E 2, 758 838 5 85 R
“H, 1l Kaplan-Meier 2E A7 it 28 (8] 3), 25 5 B R Bk
A AT A B 5 DEFS.

34t i

WAL FU R B, S0l v 2R AU 1) 58 R DA 47 5

#3  AEMREVEI B S0 IELA T Jofs & FRIRY S a8
Table 3 Predictive efficacy of disease-free survival in the

training and validation sets by different models

Model Set C-index
Clinicopathological Training 0.824
Validation 0.787
Corticomedullary Training 0.832
Validation 0.701
Parenchymal Training 0.842
Validation 0.720
Corticomedullary+Parenchymal Training 0.848
Validation 0.754
Combined Training 0.857
Validation 0.832

B y7 A )T oo B3 1, Rtk ik s 2
BB B B IGIRNE . AW BT 58 CT
SAR ZH 52 VR 43 5 W PR3 BEARE IR 4SS 2 L A 5 7%
2~3 % ccRCC B35 AR5 DFS [0 RE , K Bz i I 34
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Figure 2 Nomogram of the combined model
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Figure 3 Kaplan-Meier analysis of the combined model in the training and validation sets
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