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[ Abstract ] Background and purpose: With the widespread use of screening of prostate-specific antigen
(PSA) levels, prostate cancers at organ-confined stage are increasing in newly diagnosed cases. However, some defects
remain in conventional monoexponential diffusion-weighted imaging (DWI) for differentiating organ-confined prostate
cancer from benign lesions. Therefore, the aim of this study was to obtain biexponential apparent diffusion parameters
of prostate organ-confined cancer, chronic prostatitis in peripheral zone (PZ) and normal PZ tissue, and to compare
with monoexponential apparent diffusion coefficient (ADC) for differentiating prostate cancer from prostatitis lesions.
Methods: Sixteen patients with pathologically confirmed prostate organ-confined cancer in PZ, 14 with prostatitis

underwent conventional (b-factors 0, 1 000 s/mm?) and 10 b-factors (0-3 000 s/mm?) diffusion-weighted imaging (DWI).
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The monoexponential ADC value and biexponential parameters fast ADC (ADCT), fraction of ADCT (f), slow ADC
(ADCs) value for prostate cancer, prostatitis and normal tissues were calculated and compared. Receiver operating
characteristic analysis was performed for those parameters. Results: Biexponential and monoexponential parameters
were obtained for 18 prostate cancers, 18 prostatitis and 37 normal PZ tissues. The ADC value of prostate cancer tissues
was remarkably lower [(0.83£0.11)x10”° mm?/s] than that of other tissues (P<0.01), while the ADC value of prostatitis
[(1.45£0.19)x10” mm*/s] was lower than that of PZ [(1.67£0.31)x10” mm®/s] (P<0.01). Prostate cancer tissues had low-
er ADCT [(1.54+0.23)x 107 mm?/s], £ [(45.8+5.4)%] and ADCs [(0.52+0.15)x10”°mm’/s] than the other tissues (P<0.01).
The ADCT, fand ADCs were higher in PZ [(3.90+0.40)x107, (67.3+8.2)% and (1.51+0.36)x10” mm®/s] than prostatitis
[(3.06+£0.49)x107, (47.9+3.9)% and (0.91£0.29)x10° mm?*/s) (P<0.01). The area under the curve (AUC) of ADCf and
ADC were similar in differentiating cancer and prostatitis (0.96 vs 0.94) (P>0.01), but the AUC of f'and ADCs in differ-
entiating cancer from prostatitis (0.83 and 0.80) were significantly lower than that of ADC (P<0.01). Conclusion: The
biexponential DWI provided additional tissue characterization parameters for different prostate tissues. ADCT yielded
comparable accuracy with ADC in identification of prostate organ-confined cancer. The biexponential parameter could
further improve the diagnostic efficacy.
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Tab.1 The comparison of monoexponential and biexponential DWI parameters for different prostate tissues

Tissue PZ (n=37) Prostate cancer (n=18) Prostatitis (n=18)
ADC (x10°mm?*/s) 1.67+0.31 0.83+0.11" 1.45+0.19"
ADCF (x10°mm?/s) 3.90+0.40 1.85+0.32" 3.16+0.45"
ADCs (x10°mm?/s) 1.54+023 0.52+0.15" 1.4440.19"
f (67.3+8.2)% (47.9+3.9)%" (60.0+£9.4)%"

PZ: Peripheral zone;

*: Significant difference compared with normal PZ;

": Significant difference compared with prostate cancer

2 5
2 ~ 4
:{é\ é
21.5 S 34 .
X =
Q 0
2. 2,
0.5 1
Prostate cancer Prostatitis PZ Prostate cancer Prostatitis
0.8 21
i
0.7+ N\él.s-
0.6 % 14 *
~ = —_—
Q
0'5 - %.5. é
0.4+ 0
PZ Prostate cancer Prostatitis PZ Prostate cancer Prostatitis

1 AREZHELADC. ADCS, fFIADCsHIE
Fig. 1 The means of ADC, ADCH, fand ADCs for the different tissues

*: The significant difference between cancer and other tissue in all the value. The prostatitis also showed a lower ADCf, ADCs and smaller f than

PZ
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Fig.2 The comparison of monoexponential and biexponential DWI parameters for prostate cancer and normal tissues

A: An organ-confined prostate cancer (Gleason score 4+4=8) involved the left PZ (arrow), which showed hypointensity on T2WI image. B: The
lesion showed high signal on DWI. C—F: In the ADC, ADCY, fand ADCs value maps with the T2WI image as background, the cancer tissue was
notably different from normal tissue, and the ADCF, fand ADCs value of cancer (0.973x10° mm?*/s, 1.65x10° mm’/s, 51.9% and 0.796x10° mm’/s)
calculated from the ROIs were lower than the PZ (1.63x10° mm®/s, 3.72x10” mm?/s, 69.0% and 1.69x10” mm®/s)

B3 AIFIRRA R M 5 H R B WS HOWISH L

Fig.3 The comparison of monoexponential and biexponential DWI parameters for prostatitis and normal tissues

A: A prostatitis in the left PZ (arrow), which showed hypointensity on T2WI image. B: The lesion showed slightly high signal on DWI. C-F:
In the ADC, ADCH, f'and ADCs value maps with the T2WI image as background, the prostatitis tissue was different from normal tissue, and the
ADCH, fand ADCs value of cancer (1.47x 107 mm?/s, 1.90x10° mm?/s, 48.4% and 1.05x10” mm?/ s) calculated from the ROIs were lower than the
PZ (2.21x10° mm?/s, 3.18x10° mm’/s, 74.3% and 1.87x10™ mm?/s)
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Fig. 4 Comparison of ROC curves for the discrimination of
organ-confined prostate cancer and prostatitis based on ADC,
ADCH, fand ADCs

All the parameters produced high AUCs in the differentiation of
cancer from prostatitis, and the AUCs of ADC and ADCf showed
were significantly higher than that of the f and ADCs value
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