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The Value of ADC Combined with R2 Water
in the Differential Diagnosis of Prostate
Cancer and Benign Prostatic Hyperplasia
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ABSTRACT

Objective To explore the clinical application value of ADC value in combination with R2 Water value
from the HISTO sequence in magnetic resonance imaging for differentiating prostate cancer (PCa)
from benign prostatic hyperplasia (BPH), and to provide a scientific basis for precise diagnosis and
individualized treatment strategies for prostate diseases. Methods A retrospective analysis was
conducted on the clinical and imaging data of 40 prostate cancer patients and 42 benign prostatic
hyperplasia patients admitted to Ma'anshan People's Hospital from September 2023 to August 2024.
All subjects underwent 3.0T multiparametric MRI scans, including DWI and HISTO sequences, to obtain
apparent diffusion coefficient (ADC value) and water relaxation rate (R2 Water value), respectively.
Independent samples t-tests were used to compare the differences between groups, and ROC curve
analysis was used to analyze the diagnostic efficacy (sensitivity, specificity, and AUC) of each parameter
and their combined application. Resufts The R2 Water value was significantly higher in the PCa group
than in the BPH group, and the ADC value was significantly lower in the PCa group than in the BPH
group, with statistically significant differences (P<0.05). The AUCs for R2 Water value and ADC value in
diagnosing PCa were 0.835 and 0.906, respectively, and the AUC for combined diagnosis was 0.960,
with a sensitivity of 0.950 and a specificity of 0.881. The combined efficacy was superior to that of
single parameters (all P<0.05). The combined model performed best in calibration and decision curve
analysis. Conclusion The combination of ADC value and R2 Water value has higher sensitivity and
specificity in differentiating prostate cancer from benign prostatic hyperplasia, which can significantly
improve the accuracy of imaging identification of prostate cancer, reduce unnecessary biopsies, and
provide important support for precise diagnosis and grading, efficacy evaluation, and individualized
treatment of prostate diseases.

Keywords: Prostate cancer; Benign prostatic hyperplasia; Magnetic resonance imaging; Diffusion-
Weighted Imaging
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®R2 WM BEN L

Model ACC  AUC Sensitivity ~ Specificity NPV PPV F1

R2 water  0.854 0.835 0.825 0.881 0.841 0.868  0.846

ADC 0.878 0.906 0.925 0.833 0.921 0.841 0.881

Combined 0.915 0.960 0.950 0.881 0.949 0.884 0.916

2R3 Hosmer-Lemeshow #:1¢ &4 Delong 2%

Model x? P& Model zf& PE
R2 water 0.542 0.462 R2 water vs ADC 1.075 0.282
ADC 17.902 0.201 R2 water vs Combined 2.383 0.017
Combined 1.779 0.182 ADC vs Combined 2.300 0.021
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RIS BT ETFI AR B RIAUCH 3190.906710.835, TBLAEAIAUCIA
0.960, SURMANLEEIESS5X0.950810.881, HfF & IhEHT.
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