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[Abstract] Objective To investigate the diagnostic value of magnetic resonance imaging (MRI) -based intratumoral and
peritumoral radiomics of prostate cancer (PCa) for bone metastases. Methods A total of 211 patients diagnosed with PCa by biopsy
pathology at Gansu Provincial People's Hospital from January 2018 to January 2023 were retrospectively analyzed. These patients
were randomly divided into a training set (n=147) and a validation set (n=64) in a 7:3 ratio. Regions of interest (ROIs) were
delineated from the patients’ T,-weighted imaging (T,WI), diffusion-weighted imaging (DWI), and apparent diffusion coefficient
imaging (ADC) sequences to extract radiomic features. Z-score (normalization) and the LASSO algorithm were used for feature

dimensionality reduction, selection, and construction. A predictive model was then built using a logistic regression (LR) machine
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learning classifier. The receiver operating characteristic (ROC) curve was plotted, and the area under the curve (AUC) was calculated
to assess the model's performance. Calibration curves and decision curves (DCA) were plotted to evaluate the model's fit and clinical
net benefit. Results Radiomic features were extracted from the tumor and peritumoral regions in each patient's T,WI, DWI, and
ADC images, with a total of 312 features from each region. The LASSO regression model ultimately identified 10 intratumoral
radiomic features closely related to bone metastasis, including 2 T, sequence features, 7 DWI features, and 1 ADC sequence feature; and
9 peritumoral radiomic features, including 4 T, sequence features, 3 DWI features, and 2 ADC sequence features. The predictive model
based on intratumoral radiomic features achieved an AUC of 0.845 (95%CI 0.747-0.943), while the predictive model based on
peritumoral radiomic features had an AUC of 0.818 (95%CI 0.716-0.919). A combined nomogram model incorporating intratumoral
features, peritumoral radiomic features, and clinical features (including Gleason score, total prostate specific antigen, and body mass
index) yielded an AUC of 0.936 (95%CI 0.902-0.970). Calibration curves indicated that the combined model had good fit, and DCA
demonstrated that the combined model provided better clinical net benefit. Conclusions Peritumoral radiomics has excellent

predictive value for bone metastasis in newly diagnosed PCa. Combining with intratumoral radiomics features and clinical features, it

significantly enhances the predictive capability of the model.
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Fig.1

Inclusion process for prostate cancer (PCa) patients
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Tab.1 Prostate cancer (PCa) MRI (3.0T) scan main parameters
52l TR (ms) TE(ms) JZJE (mm) = i NEX FOV(mm)
T,WI-ES-TRA 2800 120 3 0.6 256x256 2 200x200
DWI-ADC-TRA 4000 60 3 0 128%x128 2 200x200

MRI #EAER S s TR B AT TE. BT NEX B RE FOV.ARES; T, WL T, IAURE ;s ES. AR MHIT 3 ; TRA. B )
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Fig.2 Region of interests (ROIs) of intratumoural and peritumour

schematics of prostate cancer (PCa)
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Tab.2 Results of multivariate logistic regression analysis of bone

metastasis in prostate cancer (PCa)

A OR 95%CI P

Gleason }F-43 1.877 1.171~3.007 0.009
tPSA 1.037 1.009~1.067 0.010
fPSA 0.952 0.887~1.021 0.168
PSAD 1.375 0.809~2.336 0.240
BMI 0.858 0.737~0.999 0.049

tPSA. MATH R SRR (PSA. Ui B AT A B S M B 5
PSAD. BB e MEPUR 5 BML IR E 5 4L

B, i FH LASSO AL (1] 3) ik 5 R 2%
YIAHE B3 N2 AR A AR 104, $E 24 T, 74
FRAE . 7 DWLERME . 14> ADC J¥ 5 HFHIE (& 4A),
R R SR AL A RRIE 94, HE 440 T, )P FIHRE . 34
DWIFHE . 24~ ADC JF 8 R+ (K] 4B) . AHE TN
ARA AL, T, PSRRI A S AR A 2 Al
BT, LA P S RREA R R . BT iX
SR R RAIE, SR LR IR A

2.3 BBRIPEAL BTG RRRIE A HE A BI R AUC
0.894(95%CI 0.850~0.938) (&l 5A); 3T/ N AR 4 2%
FEAE A ) L7 7R 1)1 25 4E 9 AUC 2y 0.853(95%CI
0.793~0.912), K iE£E 1 1) AUC 4 0.845(95%CI 0.747~
0.943) (&1 SB); TR RIS AR A1 24 FRIE A Y A AR 7
YIZRAE F ) AUC 4 0.840(95%CI 0.778~0.902), T iiF 4

F3  UIGE SIS TS IE (PCa) B E IIGRFFIE L [(M(Q, Q)]

Tab.3 Comparison of the clinical characteristics of prostate cancer (PCa) patients in the training set and validation set [M(Q,, Q,)]

Fekr YIZREE (n=147) IR (n=64) t/Z P

FR (2 73.0(66.00, 78.00) 74.0(68.00, 78.00) -0.976 0.329
Gleason P43 (47) 8.00(8.00,9.00) 8.00(8.00, 9.00) -0.010 0.992
tPSA(ng/ml) 59.35(33.13,100.00) 63.66(21.46,100.00) ~0.004 0.997
fPSA(ng/ml) 9.25(3.21,26.95) 12.35(3.55,30.00) -0.551 0.581
HITGI AR (cm®) 43.50(31.30, 66.40) 43.00(32.13, 66.36) -0.085 0.933
PSAD[ng/(ml-cm*)] 1.10(0.58, 1.88) 1.41(0.40,2.17) -0.002 0.998
BMI(kg/m?) 23.39(21.07,25.34) 23.24(20.92,23.35) -0.353 0.724
ALP(U/L) 85.00(69.00, 119.50) 82.50(67.50, 167.75) -0.380 0.702
FIB(g/L) 3.45(2.87,4.36) 3.36(2.75,4.36) -0.105 0916
NEUT(x10°/L) 3.55(2.81,4.94) 3.60(2.74,4.59) -0.594 0.553
Lym(x10°/L) 1.38(0.95, 1.86) 1.30(0.97,1.91) -0.179 0.858
NLR 2.57(1.90,4.35) 2.84(2.00,3.71) 0.050 0.964
AR AT (x10°/1) 0.45(0.36,0.57) 0.44(0.36, 0.54) —0.567 0.571
IMELHE (g/L) 144.00(129.00, 155.00) 137.50(121.00, 151.00) ~1.440 0.150
PLT(x10°/L) 170.00(137.00, 210.00) 183.00(155.00,225.25) -1.542 0.123
SII 508.65(270.22, 812.62) 474.24(318.04,769.62) -0.101 0.920

tPSA. B AT MRS HETR ; PSA WF B ATFUARS: VBT s PSAD. Wi B ARFE MR B i, BML AR TR 4L ALP. BIEBEARES; FIB.
SR AR NEUT. PR ITAG Lym, R AHIETHE NLR s HoRC 2 i /b 4006 UM s PLT. M/ IMRTTHEL SIL 42 B i SR HE AL
[SI=PLT(x10°/L)xNEUT(x10°/L)/Lym(x10°/L)]
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Fig.4 A schematic diagram of the feature weights in the radiomics prediction model for bone metastasis
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