Supplementary materials
Table S1. Clinical characteristics of the benign and malignant prostate lesion patient groups.
	Characteristics
	Benign
	Malignant
	p-value

	Number of patients
	186
	273
	

	Age (y)
	65.23 ± 8.32
	70.21 ± 6.70
	<0.001

	tPSA (ng/ml)
	13.63 ± 15.59
	28.95 ± 33.07
	<0.001

	f/tPSA
	0.16 ± 0.77
	0.13 ± 0.07
	<0.001


The p-values were derived from the independent t-test or the Mann–Whitney U test. SD, standard deviation.


Table S2. Clinical characteristics of the ECE and non-ECE patient groups.
	
	Non-ECE
	ECE
	p-value

	Number of patients
	160
	113
	

	Age (y)
	70.34 ± 6.47
	70.04 ± 7.04
	0.714

	tPSA (ng/ml)
	19.40 ± 21.99
	42.47 ± 40.68
	<0.001

	f/tPSA
	0.13 ± 0.07
	0.12 ± 0.06
	0.053

	Positive core percentage
	0.32 ± 0.22
	0.53 ± 0.30
	<0.001

	Biopsy GS
	<7
	123
	
	49
	<0.001

	
	≥7
	37
	
	64
	




Table S3. Clinical characteristics of the PSM and non-PSM patient groups.
	Characteristics
	Non-PSM
	PSM
	p-value

	Number of patients
	172
	101
	

	Age (y)
	70.27 ± 6.68
	70.11 ± 6.77
	0.845

	tPSA (ng/ml)
	24.37 ± 30.78
	36.75 ± 35.45
	0.003

	f/tPSA
	0.13 ± 0.07
	0.12 ± 0.07
	0.078

	Positive core percentage
	0.34 ± 0.24
	0.51 ± 0.30
	<0.001

	Biopsy GS
	<7
	126
	
	46
	<0.001

	
	≥7
	46
	
	55
	




Table S4. Clinical characteristics of the training and testing sets for benign and malignant prostate lesion discrimination.
	Characteristics
	Training set
	p-value
	Testing set
	p-value

	
	Benign
	Malignant
	
	Benign
	Malignant
	

	No. of patients
	131
	192
	
	55
	81
	

	Age (y) 
(mean±SD)
	62.33 ± 7.61
	70.62 ± 6.33
	<0.001
	65.00 ± 9.89
	69.25 ± 7.46
	0.005

	tPSA (ng/mL) (mean±SD)
	13.68 ± 17.32
	29.46 ± 39.72
	<0.001
	13.50 ± 10.54
	27.73 ± 31.64
	<0.001

	f/tPSA
(mean±SD)
	0.16 ± 0.08
	0.12 ± 0.07
	<0.001
	0.17 ± 0.07
	0.13 ± 0.07
	0.001


The p-values were derived from independent t-tests or Mann-Whitney U tests. SD, standard deviation.


Table S5. Clinical characteristics of the training and testing sets for ECE prediction.
	Characteristics
	Training set
	
	p-value
	Testing set
	
	p-value

	
	Non-ECE
	ECE
	
	Non-ECE
	ECE
	

	Number of patients
	112
	80
	
	48
	33
	

	Age (y)
(mean±SD)
	70.57 ± 6.06
	70.16 ± 6.45
	0.521
	69.37 ± 7.24
	69.72 ± 8.41
	0.840

	tPSA (ng/mL) (mean±SD)
	20.77 ± 24.24
	43.41 ± 43.83
	<0.001
	16.21 ± 15.30
	40.16 ± 32.26
	<0.001

	f/tPSA
(mean±SD)
	0.13 ± 0.07
	0.12 ± 0.07
	0.200
	0.14 ± 0.07
	0.11 ± 0.06
	0.112

	Positive core percentage
(mean±SD)
	0.33 ± 0.23
	0.51 ± 0.29
	<0.001
	0.30 ± 0.20
	0.59 ± 0.32
	<0.001

	BiopsyGS
	<7
	87
	35
	<0.001
	36
	14
	0.003

	
	≥7
	25
	45
	
	12
	19
	




Table S6. Clinical characteristics of the training and testing sets for PSM prediction.
	Characteristics
	Training set
	
	p-value
	Testing set
	
	p-value

	
	Non-PSM
	PSM
	
	Non-PSM
	PSM
	

	Number of patients

	121
	71
	
	51
	30
	

	Age (y)
(mean±SD)
	70.41 ± 6.35
	70.65 ± 6.47
	0.806
	69.94 ± 7.46
	68.83 ± 7.39
	0.519

	tPSA (ng/mL)
(mean±SD)
	25.31 ± 32.90
	37.10 ± 35.75
	0.021
	22.14 ± 25.23
	35.90 ± 35.30
	0.045

	f/tPSA
(mean±SD)
	0.14 ± 0.08
	0.12 ± 0.07
	0.236
	0.12 ± 0.06
	0.10 ± 0.04
	0.098

	Positive core percentage (mean±SD)
	0.33 ± 0.23
	0.51 ± 0.29
	<0.001
	0.37 ± 0.27
	0.54 ± 0.32
	0.014

	BiopsyGS
	<7
	90
	32
	<0.001
	36
	14
	0.032

	
	≥7
	31
	39
	
	15
	16
	




Table S7. Selected clinical characteristics of the training and testing sets for benign and malignant prostate lesion discrimination.
	Characteristics
	Training set
	Testing set
	p-value

	
	
	
	

	Age (y) 
(mean±SD)
	67.47 ± 7.34
	67.53 ± 8.75
	0.236

	tPSA (ng/mL)
(mean±SD)
	23.06 ± 29.26
	21.98 ± 26.21
	0.709

	f/tPSA
(mean±SD)
	0.14 ± 0.08
	0.14 ± 0.07
	0.976


The p-values were derived from the independent t-test. SD, standard deviation.


Table S8. Selected clinical characteristics of the training and testing sets for ECE prediction.
	Characteristics
	Training set
	
	Testing set
	p-value

	
	
	
	
	

	tPSA
(mean±SD)
	30.21 ± 35.52
	
	25.97 ± 26.35
	0.335

	Positive core percentage
(mean±SD)
	0.40 ± 0.27
	
	0.42 ± 0.29
	0.571

	Biopsy GS
	<7
	122
	
	50
	0.777

	
	≥7
	70
	
	31
	




Table S9. Selected clinical characteristics of the training and testing sets for PSM prediction.
	Characteristics
	Training set
	Testing set
	p-value

	(mean±SD)
	
	
	

	tPSA
(mean±SD)
	29.67±34.36
	27.24±29.91
	0.580

	Positive core percentage
(mean±SD)
	0.40±0.27
	0.43±0.30
	0.335

	Biopsy GS
	<7
	122
	50
	0.777

	
	≥7
	70
	31
	




Table S10. The selected features of the radiomics signatures for benign and malignant lesion discrimination.
	
	Selected features
	r
	p-value

	
	original_shape_Maximum2DDiameterColumn
	0.314
	<0.001

	
	wavelet.LLH_firstorder_Maximum
	0.268
	<0.001

	
	wavelet.LLH_gldm_LargeDependenceLowGrayLevelEmphasis
	0.329
	<0.001

	
	wavelet.LHL_firstorder_Skewness
	0.233
	<0.001

	
	wavelet.LHH_glcm_SumAverage
	0.145
	<0.001

	
	wavelet.HLL_glcm_Imc2
	-0.261
	<0.001

	
	wavelet.HLL_glszm_SizeZoneNonUniformityNormalized
	0.206
	<0.001

	
	wavelet.HHH_ngtdm_Complexity
	0.355
	<0.001

	
	wavelet.LLL_gldm_DependenceNonUniformityNormalized
	-0.262
	<0.001

	
	original_firstorder_InterquartileRange
	0.262
	<0.001

	
	original_firstorder_Minimum
	-0.402
	<0.001

	
	wavelet.LLH_firstorder_TotalEnergy
	0.244
	<0.001

	
	wavelet.LHL_glszm_SmallAreaLowGrayLevelEmphasis
	0.283
	<0.001

	
	wavelet.LHL_gldm_LargeDependenceHighGrayLevelEmphasis
	0.438
	<0.001

	
	wavelet.HLL_glcm_ClusterShade
	-0.212
	<0.001

	
	wavelet.HLH_glszm_SmallAreaHighGrayLevelEmphasis
	0.220
	<0.001

	
	wavelet.HLH_ngtdm_Complexity
	0.283
	<0.001

	
	wavelet.LLL_glrlm_LongRunEmphasis
	-0.200
	<0.001




Table S11. The selected features of the radiomics signatures for ECE prediction.
	
	Selected features
	r
	p-value

	
	original_glszm_SizeZoneNonUniformityNormalized
	-0.181
	0.012

	
	wavelet.LLH_glszm_GrayLevelNonUniformity
	0.305
	<0.001

	
	wavelet.LHH_firstorder_Mean
	-0.286
	<0.001

	
	wavelet.LLL_glszm_ZoneVariance
	0.334
	<0.001

	
	original_shape_MeshVolume
	0.291
	<0.001

	
	original_firstorder_10Percentile
	-0.286
	<0.001

	
	original_glszm_SizeZoneNonUniformity
	0.305
	<0.001

	
	wavelet.LHH_glszm_SizeZoneNonUniformity
	0.263
	<0.001

	
	wavelet.HLH_gldm_DependenceNonUniformityNormalized
	-0.325
	<0.001

	
	wavelet.LLL_glszm_LowGrayLevelZoneEmphasis
	-0.285
	<0.001




Table S12. The selected features of the radiomics signatures for PSM prediction.
	
	Selected features
	r
	p-value

	
	wavelet.HHL_glszm_SizeZoneNonUniformity
	0.331
	<0.001

	
	original_glszm_SmallAreaHighGrayLevelEmphasis
	0.244
	<0.001

	
	wavelet.LLH_glszm_SizeZoneNonUniformity
	0.291
	<0.001

	
	wavelet.LLL_firstorder_Skewness
	0.265
	<0.001

	
	wavelet.LLL_glszm_HighGrayLevelZoneEmphasis
	0.323
	<0.001




Table S13. Multivariable logistic regression analysis results for  for benign and malignant prostate lesion discrimination.
	Variable
	Final model
	

	
	β
	p-value

	Intercept
	-6.0185
	<0.001

	
	5.14
	0.002

	
	5.624
	<0.001




Table S14. Multivariable logistic regression analysis results for  for benign and malignant prostate lesion discrimination.
	Variable
	Initial model
	
	
	Final model
	

	
	β
	p-value
	
	β
	p-value

	Intercept
	-11.428
	<0.001
	
	-11.83
	<0.001

	
	8.888
	<0.001
	
	9.415
	<0.001

	Age
	0.109
	<0.001
	
	0.115
	<0.001

	tPSA
	0.013
	0.087
	
	NA
	NA

	f/tPSA
	-8.294
	<0.001
	
	-8.747
	<0.001




Table S15. Multivariable logistic regression analysis results for  for benign and malignant prostate lesion discrimination.
	Variable
	Final model
	

	
	β
	p-value

	Intercept
	-11.37
	<0.001

	
	6.925
	<0.001

	Age
	0.123
	<0.001

	tPSA
	0.016
	0.037

	f/tPSA
	-6.749
	0.002




Table S16. Multivariable logistic regression analysis results for  for benign and malignant prostate lesion discrimination.
	
	Initial model
	
	
	Final model
	

	Variable
	β
	p-value
	
	β
	p-value

	Intercept
	-12.355
	<0.001
	
	-12.63
	<0.001

	
	3.658
	0.041
	
	4.277
	0.014

	
	5.665
	<0.001
	
	5.636
	<0.001

	Age
	0.117
	<0.001
	
	0.121
	<0.001

	tPSA
	0.013
	0.096
	
	NA
	NA

	f/tPSA
	-6.855
	0.002
	
	-7.421
	<0.001




Table S17. Multivariable logistic regression analysis results for  for ECE prediction.
	Variable
	Final model
	

	
	β
	p-value

	Intercept
	-4.681
	<0.001

	
	3.533
	0.07

	
	6.899
	0.001




Table S18. Multivariable logistic regression analysis results for  for ECE prediction.
	Variable
	Initial model
	
	
	Final model
	

	
	β
	p-value
	
	β
	p-value

	Intercept
	-4.529
	<0.001
	
	-4.64
	<0.001

	
	7.26
	<0.001
	
	7.637
	<0.001

	tPSA
	0.007
	0.244
	
	NA
	NA

	BiopsyGS (1 vs. 0)
	0.989
	0.009
	
	1.048
	0.005

	Positive core percentage
	1.432
	0.06
	
	1.804
	0.011




Table S19. Multivariable logistic regression analysis results for  for ECE prediction.
	Variable
	Initial model
	
	
	Final model
	

	
	β
	p-value
	
	β
	p-value

	Intercept
	-5.177
	<0.001
	
	-5.276
	<0.001

	
	8.986
	<0.001
	
	9.286
	<0.001

	tPSA
	0.004
	0.569
	
	NA
	NA

	BiopsyGS (1 vs. 0)
	1.128
	0.004
	
	1.167
	0.002

	Positive core percentage
	1.399
	0.071
	
	1.573
	0.028




Table S20. Multivariable logistic regression analysis results for  for ECE prediction.
	
	Initial model
	
	
	Final model
	

	Variable
	β
	p-value
	
	β
	p-value

	Intercept
	-5.542
	<0.001
	
	-5.276
	<0.001

	
	3.277
	0.107
	
	NA
	NA

	
	6.625
	0.004
	
	9.286
	<0.001

	tPSA
	0.003
	0.581
	
	NA
	NA

	BiopsyGS (1 vs. 0)
	1.094
	0.005
	
	1.167
	0.002

	Positive core percentage
	1.446
	0.068
	
	1.573
	0.028




Table S21. Multivariable logistic regression analysis results for  for PSM prediction.
	Variable
	Final model
	

	
	β
	p-value

	Intercept
	-3.079
	0.354

	
	-2.000
	0.839

	
	8.655
	<0.001




Table S22. Multivariable logistic regression analysis results for  for PSM prediction.
	Variable
	Initial model
	
	
	Final model
	

	
	β
	p-value
	
	β
	p-value

	Intercept
	-12.501
	<0.001
	
	-12.314
	<0.001

	
	28.183
	0.001
	
	28.624
	0.001

	tPSA
	-0.003
	0.6
	
	NA
	NA

	BiopsyGS (1 vs. 0)
	0.856
	0.016
	
	0.829
	0.018

	Positive core percentage
	2.286
	0.001
	
	2.154
	0.001




Table S23. Multivariable logistic regression analysis results for  for PSM prediction.
	Variable
	Initial model
	
	
	Final model
	

	
	β
	p-value
	
	β
	p-value

	Intercept
	-4.837
	<0.001
	
	-4.723
	<0.001

	
	8.589
	<0.001
	
	8.168
	<0.001

	tPSA
	-0.007
	0.205
	
	NA
	NA

	BiopsyGS (1 vs. 0)
	0.989
	0.011
	
	0.909
	0.017

	Positive core percentage
	2.186
	0.005
	
	1.798
	0.013




Table S24. Multivariable logistic regression analysis results for  for PSM prediction.
	
	Initial model
	
	
	Final model
	

	Variable
	β
	p-value
	
	β
	p-value

	Intercept
	-4.285
	0.236
	
	-4.723
	<0.001

	
	-1.642
	0.877
	
	NA
	NA

	
	8.738
	<0.001
	
	8.168
	<0.001

	tPSA
	-0.007
	0.206
	
	NA
	NA

	BiopsyGS (1 vs. 0)
	0.996
	0.011
	
	0.909
	0.017

	Positive core percentage
	2.174
	0.006
	
	1.798
	0.013




Table S25. The formulas of the integrated model for benign and malignant prostate lesion discrimination.
	
	Formulas

	
	-6.019+5.14+ 5.624

	
	-11.836+9.415+0.115age-8.747f/tPSA

	
	-11.37+6.925+0.123age +0.016tPSA -6.749/tPSA

	
	-12.63 + 4.277+ 5.636+0.121age-7.422f/tPSA




Table S26. The formulas of the integrated model for ECE prediction.
	
	Formulas

	
	-4.64+7.637 +1.048biopsyGS
+1.804positive core percentage

	
	-5.276+9.286+1.167biopsyGS
+1.573positive core percentage




Table S27 The formulas of the integrated model for PSM prediction
	
	Formulas

	
	-12.314+28.624+0.829biopsyGS
+2.15positive core percentage

	
	-4.723+8.168+0.909biopsyGS
+1.798positive core percentage
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