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Development and validation of a risk prediction model for prostate cancer based on

transrectal multi-modal ultrasound features and clinical variables
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ABSTRACT: Objective  To construct a nomogram model for predicting the risks of prostate cancer (PCa) based on
transrectal multi-modal ultrasound features of prostatic lesions and clinical data,aiming to predict the malignant risk in patients
prior to prostate needle biopsy. Methods A total of 400 patients who underwent transrectal multi-modal prostate ultrasound
and subsequent prostate needle biopsy at our hospital during Aug. 2021 and Dec. 2023 were retrospectively enrolled. The patients
were randomly divided into a training set (n = 280) and a validation set (n = 120) at a ratio of 7 ¢ 3. The least absolute
shrinkage and selection operator (LASSO) algorithm, univariate and multivariate logistic regression analyses were applied to
screen independent risk factors, and a predictive nomogram model was established. The predictive performance of the
nomogram was evaluated and validated using receiver operating characteristic (ROC) curve, calibration curve, area under the
ROC curve (AUC) and decision curve analysis (DCA).Results Of the 400 cases,185 were pathologically confirmed as PCa.
Age,natural logarithm of prostate-specific antigen (In PSA) . free-to-total prostate-specific antigen ratio (f/t PSA) ,presence of
nodular sensation in lesions, lesion margin, resistance index (RI), peak intensity (PI) difference between the lesion and the
prostatic inner gland,and strain rate ratio were identified as independent risk factors for PCa (all P<T0.01). A PCa risk
prediction nomogram was constructed based on the results of multivariate logistic regression analyses. In the validation set, the
model yielded an AUC of 0. 902 (95% CI:0.851 —0.954), demonstrating favorable diagnostic efficacy. Conclusion  The
nomogram established on the basis of transrectal multi-modal ultrasound and clinical information can effectively evaluate the
benign and malignant probability of prostatic lesions preoperatively. It can be used as a quantitative tool and critical reference
for clinical decision-making in patients with suspected prostate cancer.
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In PSA 0. 747 0.236 3.170 2.110(1. 355~3. 421) 0. 002
f/t PSA —7.143 1.773 —4.029 0.001(0~0.020) <<0.001
A T Ik

J 5%

A 1.430 0.441 3. 244 4.180(1.781~10.135) 0.001
juR S

175 M 5%

ANV W 1. 468 0.425 3.453 4.339(1.912~10.221) 0.001
RI 3.713 1. 830 2.029 40. 973(1.209~1 655. 841) 0. 042
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N IR 5 AL PT 218 —0.086 0. 030 —2.903 0.918(0.863~0.970) 0. 004
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B 2 BT 5 AR & RS B 51 &k B AR A

1 MEELEE 7.0mm
Er3Eth A 0.16%
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RI3ELL B/A 0.69
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(CEUS) Bl w3 ok . A2 H W 40 KR 5 B AR R AR C R & 25 8% : D: CEUS M 43047,
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BRI AE Y ZR4E (IR 4R (12 Wi Rl fg » 45 SR 8 s HAE ) ABE TR T 7 i 20 R AR & A MR R 5 S PR A R g 1 &
ZAEM AUC 0. 931(95% CI:0. 903~0. 958) , 7F AR Z B EA R — 2t (K 6),
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F 4 ROC #2555 47 51 2 FE 4 50 X4 87 51 B 088 & A5 KU B0 15 7 S0 At
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ROC: ZIX#H TAERHE ; AUC: fh 4 F AR CI : B AR X [H] ; PPV R TOAE ; NPV B O AE .
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