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Fig.1 Illustration of manual tumor segmentation
A: ROI delineation area; B: Generate 3D ROI.
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Tab.1 Comparison of general information and CT findings between patients with low and high ¢ccRCC [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 A =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, Hefei 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 Il -1V ), 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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