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[Abstract] Objective To compare the diagnosis values of the standard apparent diffusion coefficient (ADC,y, ) that
calculated from the monoexponential diffusion-weighted imaging (DWD and the parameters (slow apparent diffusion coefficient
[ ADCq |+ fast apparent diffusion coefficient [ ADCr. | and fraction of ADC [{]) derived from the biexponential DWI for central
gland (CG) prostate cancer, glandular prostatic hyperplasia(GH) and stromal prostatic hyperplasia (SH). Methods The
clinical data of 23 patients with CG prostate cancer, 19 patients with GH and 24 patients with SH, who were proven by
magnetic resonance/ transrectal ultrasound (MR/TRUS) fusion-guided target biopsy were retrospectively analyzed. All the
patients underwent MRI examination including T, WI, T} WI and b-value DWI before biopsy. The b-values of DWI were 0,50,
100,150,200,500,800,1 000,1 500 and 2 000 s/mm?. The match of target biopsy area and DWI images was done based on the
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pathology results. Then the ADCiuis ADCyow» ADCry and f values were measured for all the pathological types. Kruskal-
Wallis test was used for difference comparison, and receiver operating characteristic (ROC) analysis was performed to analyze
each parameter and evaluate their diagnostic efficiency for CG prostate cancer, SH and GH. Results The ADC,. ( X 10*
mm’ /s) values of CG prostate cancer, GH and SH were (0. 46+0. 06), (0. 87+0.19) and (0. 68+0. 09) ; the ADCyqy ( X103
mm?’ /s) values were (0. 39+0. 13), (0.57+0.15) and (0.4940. 13); the ADCps ( X10 °* mm®/s) values were (4. 84+2.5),
(3.6740.76) and (4. 5+1. 8); and the { values were (0. 4340, 10), (0. 68=+0. 09) and (0. 58+0. 08), respectively. There
were significant differences in ADC,y1 » ADCyow and f values among different groups (P=0. 000, 0. 001 and 0. 000), but not in
ADC,y values (P=0. 489). The area under curve (AUC) of ADC,i» ADCyoy and f value for CG prostate cancer and GH were
1, 0. 828, and 0. 971, respectively. The AUC values of ADCyui s ADCyow and { value for differential diagnosis of CG prostate
cancer and SH were 0. 991, 0. 719, and 0. 861, respectively. The AUC values of ADC,i s ADCyow and f value for GH and SH
were 0. 876, 0. 650, and 0. 831, respectively. Conclusion When b value is 0-2 000 s/mm?, the ADC,yq that calculated from the

monoexponential model for diagnosis of CG prostate cancer, GH and SH is more efficient than the ADCg, and f value that

derived from biexponential model.
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Tab 1 MRI protocols and sequence parameters

Protocols TR/TE ¢/ms FOV d/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 0.8X0.8 248 X256 3.5 178
Coronal-T; WI TSE 7 500/97 200 0.8X0.8 256 X256 3.5 159
Axial-Ti WI TSE 750/13 300 0. 6X0. 6 256 X256 5.0 138
Axial-DWI SS-EPI 5 100/89 280 1.9X1.9 120X150 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. b values were 0, 50, 100, 150, 200, 500, 800, 1 000, 1 500, and 2 000 s/mm?
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Fig 1 Schematic diagram of ROI

A;: T2 WI showed homogenous low Ts signal intensity in the right
central gland of prostate; B: DWI showed homogenous high signal
intensity in the right central gland of prostate; C: ADCi map
showed relatively low signal intensity in the right central gland of
prostate; D: ADCpy map showed relatively low signal intensity in
the right central gland of prostate; E: ADCqow map showed relatively
low signal intensity in the right central gland of prostate; F: f map.
The three circles in B-F represented three different ROIs, the
ADCioal » ADCrast» ADCylow and { value were the mean values of the
three different ROIs. ROI; Region of interested
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Tab 2 Comparison of ADCio , ADCyon , ADCr. and f values of prostate central gland lesions of different pathological types

Tts
Pathological type n ADCiora (X1073, mm? » s71)  ADCyow(X107%, mm? ¢ s71)  ADCpg (X1073, mm? + s71) f value
CG 23 0.46+0. 06 0.39+0.13 4.84+2.5 0.43%+0. 10
GH 19 0.87+0.19 0.57+0. 15 3.640.76 0.68+0.09
SH 24 0. 68+0.09 0.49+0.13 4.5+1.8 0.58+0.08
P value 0. 000 0. 001 0. 489 0. 000

CG: Central gland prostate cancer; GH: Glandular prostatic hyperplasia; SH: Stromal prostatic hyperplasia
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Tab 3 Diagnostic efficiency of ADCioa, ADCyow, and f value, for central gland lesions of prostate of different pathological types

Comparison Parameters AUC Sensitivity (%) Specificity (%) Cut-off value P value
CG vs GH ADCoual 1. 000 100. 0 100. 0 0.622>X107° mm? « s~ ! 0. 000
ADCylow 0. 828 91. 3 63.2 0.546X1073 mm? « s! 0. 000
{ value 0.971 100. 0 89.5 0.625 1 0. 000
CG vs SH ADCioral 0. 991 100. 0 91.7 0.575X1073 mm? » s~ 0. 000
ADCylow 0.719 69. 6 70. 8 0.453X1073 mm? « s ! 0.010
{ value 0. 861 73.9 83.3 0.499 0 0. 000
SH vs GH ADCioal 0. 876 87.5 78.9 0.782X107° mm? « s ! 0. 000
ADCylow 0. 650 70. 8 63.2 0.544X10° mm? « s ! 0. 094
{ value 0. 831 87.5 73.7 0. 699 5 0. 000

CG: Central gland prostate cancer; GH: Glandular prostatic hyperplasia; SH: Stromal prostatic hyperplasia; AUC: Area under curve

1.0 1.0
' ADCota
0.8 0.8 — ADCslow
2 2 " = fvalue
ey g iy o 1
£ 0.6 0.6 = Reference line
304 304 3
0.2F 0.2
" TN T F AR - B VAP -
02 04 06 08 1.0 02 04 06 08 1.0 02 04 06 08 1.0
1-Specificity 1-Specificity 1-Specificity

2 ADCouw ~ADCyoy £ B RIS BT HT 51 BR T R B KB HY ROC Hi 2k
Fig 2 The ROC curve of ADCioi , ADCyow , and f value for diagnosis of different pathology types in prostate central gland
A: The ROC curve of central gland prostate cancer vs glandular prostatic hyperplasia; B: The ROC curve of central gland prostate cancer vs
stromal prostatic hyperplasia; C: The ROC curve of central glandular prostatic hyperplasia vs stromal prostatic hyperplasia. ROC: Receiver

operating characteristic
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