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Multiparametric Magnetic Resonance
Imaging Histogram Predicts the Expression
of Ki-67 in Prostate Cancer*
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ABSTRACT

Objective To explore the value of histogram features of multiparametric magnetic resonance imaging
in predicting the expression of Ki-67 in prostate cancer (PCa). Methods A total of 195 PCa patients from
Zhangye People's Hospital affiliated to Hexi University were retrospectively collected, and they were
divided into training set and validation set (58 cases) according to the ratio of 7:3, and the training set
was divided into training set (100 cases) and test set (37 cases) according to the ratio of 7:3, and 18
first-order histogram features were extracted from T2-weighted imaging (T2WI), diffusion-weighted
imaging (DWI), apparent diffusion coefficient (ADC) and DCE-MRI quantitative parameter maps,
respectively. LASSO logistic regression selected the most valuable features, calculated the Radscore,
and performed logistic univariate and multivariate analysis of clinical factors, and constructed the
clinical model, Radscore model and joint model of multivariate meaningful features, respectively. The
predictive performance of the model was analyzed using the receiver operating characteristic (ROC),
calibrated with a calibration curve, and the clinical application of the model was evaluated by decision
curve analysis (DCA). Results The Radscore calculated by the 12 histogram features screened out was
significantly different from the high and low expression of Ki-67, and multivariate analysis showed that
TPSA, the number of positive puncture needles, and Radscore were the independent predictors of Ki-
67. The AUC of the Radscore model in the training set was 0.821, the AUC of the clinical model was
0.844, the AUC of the combined model was 0.953, the AUC of the Radscore model in the test set was
0.737, and the AUC of the clinical model was 0.762, The AUC of the joint model was 0.861, the AUC of
the Radscore model in the validation set was 0.793, the AUC of the clinical model was 0.813, and the
AUC of the joint model was 0.934. Conclusion The Radscore model based on multiparametric magnetic
resonance imaging histogram features can predict the expression level of Ki-67, and the combination
of clinical factors will further improve the predictive value and provide a reliable basis for clinical
decision-making.
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