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Investigation of the optimal b value in diffusion weighted MR imaging for diagnosis of prostate cancer at 3-T
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[Abstract] Objective To investigate the optimal b value in diffusion weighted MR imaging for diagnosis of prostate
cancer at 3-T while using magnetic resonance/transrectal ultrasound (MR/TRUS) fusion-guided biopsy and system biopsy
pathological findings as reference standard. Methods Forty-three consecutive patients were enrolled in this prospective study;
they were suspected to have prostate cancer and underwent T, W1 and diffusion-weighted MRI with 10 b-values (0,50,100,150,
200,500,800, 1 000,1 500, and 2 000 s/mm®) prior to biopsy. DWI combined with T, WI analysis was used for detecting
prostate cancer. The biopsy modality was decided by the MRI results: patients had suspicious lesions took MR/TRUS fusion-
guided biopsy and system biopsy and those had no suspicious lesions took system biopsy only. The signal intensity of prostate
cancer lesions and normal prostate tissue on DWI of different b values were measured. Statistical analyses were performed by a
Wilcoxon Signed Ranks test to compare the signal intensities between prostate cancer and normal prostate tissue. Receiver
operating characteristics (ROC) were used to calculate the AUC, sensitivity, and specificity, so as to determine the optimal b

value for revealing prostate cancer on DWI. Results Twenty-two of the 43 patients were diagnosed as prostate cancer, with 16
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diagnosed as benign prostate hyperplasia (BPH) and 5 as prostatitis. Among the 22 prostate cancer patients b=1 500 s/mm’

and b=2 000 s/mm’ DWI images provided the best lesion visibility in 16/22 and in 6/22 patients, respectively. Wilcoxon

Signed Ranks test showed that the signal intensities of the lesions and the normal tissues were significantly different

(P<C0.000 1) at all b values but when at 500 s/mm* (P=0. 236). ROC curve indicated that the optimal signal intensity contrast
was obtained at b=1 500 s/mm?’ (P<0. 000 1, AUC=0. 933), and the signal intensity cut-off value was 49. 2, with the

sensitivity and specificity being 0. 909 and 0. 909, respectively. Conclusion A b value of 1 500 s/mm? is optimal for 3-T DWI to

visualize prostate cancer lesions, and b=500 s/mm?” has the lowest diagnosis efficiency.
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Tab 1 MRI protocols and sequence parameters

Protocol TR/TE ¢/ms FOV [/mm Pixel size A/mm? Matrix Thickness //mm TA t/s
Axial-T, WI TSE 4 000/104 180 0.5X0.5 384 X384 3.0 129
Sagittal-T,; WI TSE 7 500/97 200 0.8X0.8 248X256 3.9 178
Coronal-T; WI TSE 7 500/97 200 0.8X0.8 256 X256 3.9 159
Axial-Ty WI TSE 750/13 300 0.6X0.6 256 X256 5.0 138
Axial-DWI SS-EPI 5 100/89 280 1.9X1.9 120 X150 3.0 479

TR/TE: Repetition time/echo time; TA: Acquisition time; FOV: Field of view; TSE: Turbo spin echo; SS-EPI: Single shot-echo
planar imaging; DWI; Diffusion weighted imaging, with 10 b-values (0,50,100,150,200,500,800,1 000,1 500,2 000 s/mm’)
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Fig 1 Region of interest on the diffusion weighted image

A: Axial high resolution-T, WI, red arrow indicated the
stripped T, low signal intensity cancer area, white arrow indica-
ted the normal area; B: Axial-DWI (b=1 500 s/mm’), red ar-
row indicated the cancer area, white arrow indicated the normal
area; C: Standard ADC pseudocolor images, red arrow indicated
the cancer area, white arrow indicated the normal area; D: Sig-

nal intensities of lesion and normal tissue with different b values
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Fig 2 Signal intensity attenuation curve of the normal prostate

and prostate cancer tissues with the increase of b values
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Tab 2 Comparison of mean signal intensity of different b values between the normal prostate and prostate cancer tissues

n=22, x=%s
b value (s * mm™2)
0 50 100 150 200
Normal tissue 366.51+102. 6 322.7493.3 288.6+81.0 257.9%70.5 228.4+73.5
Tumor tissue 232.9443. 2 210.6439.6 195.3435.3 184.1435.3 174, 2+36. 1
P value 0. 000 0. 000 0. 000 0. 000 0. 002
b value (s * mm™2)
500 800 1 000 1 500 2 000
Normal tissue 132.1+38. 4 81.8424.9 63.2421. 4 39.8413.7 31.6410. 4
Tumor tissue 129.1427.1 101. 7£23. 2 87.4422.4 67.2419. 4 54.9417.3
P value 0. 236 0. 000 0. 000 0. 000 0. 000
%3 7TFE b{EK ROC H LS Wi RBE S HT
Tab 3 ROC curve diagnostic performance analysis between different b values
b value(s *» mm %)  Optimal cut-off value AUC Sensitivity Specificity PPV NPV Accuracy
0 257.7 0.928 0. 955 0. 818 0. 840 0. 948 0. 887
50 226.9 0. 895 0. 909 0.773 0. 800 0. 895 0. 841
100 216 0. 871 0. 818 0. 818 0. 818 0. 818 0. 818
150 231.6 0. 841 0. 636 0.955 0. 934 0. 724 0. 796
200 212.1 0.719 0.591 0. 955 0.929 0. 700 0.773
800 92.3 0. 802 0. 727 0. 864 0. 842 0. 760 0. 796
1 000 70. 3 0. 865 0. 864 0. 818 0. 826 0. 857 0. 841
1 500 49.2 0.933 0. 909 0. 909 0. 909 0. 909 0. 909
2 000 40. 2 0. 924 0. 909 0. 909 0. 909 0. 909 0. 909

ROC: Receiver operating characteristics; AUC: Area under curve; PPV Positive predictive value; NPV: Negative predictive

value
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Fig 3 ROC curves between different b values
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