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Diffusion-weighted imaging based on mono-exponential and bi-exponential models:a comparative study in differential diagnosis
of benign and malignant renal tumors LIU Yan, LU Qiang, XIE Yu, et al. Department of Diagnostic Radiology, Hunan
Cancer Hospital/the Affiliated Cancer Hospital of Xiangya School of Medicine,Central South University, Changsha 410013,
China

[Abstract] Objective: To compare the value of mono-exponential apparent diffusion coefficient (ADC) with single b-
factor range and bi-exponential ADC with extended b-factor range DWI in differential diagnosis of benign and malignant re-
nal tumors. Methods: The data including 72 patients with renal tumors who underwent DWI with single b-factor range (b=
0,800s/mm®) and DWI with extended b-factor range (b=0,20,30,50,80,100,150,200,400,600,800,1000s/mm*) were
analyzed. The patients were divided into benign group (30 cases) and malignant group (42 cases). In addition, the same pop-
ulation with 42 contralateral normal healthy renal cortexes was included as the control group. The ADC, Slowapc » Fastapc
and fraction of Fastype (f) values of the lesions were compared among the different groups; and the performance of the
mono-exponential model parameter and model parameters in identifying malignant lesions was also analyzed. Results: There
were significant differences in ADC and Slow,pe values among the three groups (all P<C0. 05). There was a significant
difference in fast ADC value between the benign and the control group (P<C0. 05). The areas under the receiver-operating-
characteristic (ROC) curve of ADC, Slowpc s Fastape and f values were 0. 764,0. 842,0. 642 and 0. 676, respectively. If the
maximum Youden's index was taken as an optimal cut-off, the sensitivity of ADC, Slowapc » Fastape and f was 73. 3%,
93.3%.,73.3% and 66. 7% ,respectively;the specificity of ADC,Slow ADC,Fast ADC and { was 54.5% ,63. 6% ,45.5%,
72. 7% srespectively. Conclusion; DWI parameters based on both mono-exponential and bi-exponential models could be valua-
ble in the differential diagnosis of the benign and malignant renal tumors. However, Slowspe value derived from bi-exponen-
tial DWT has better diagnostic performance with increased sensitivity and specificity, it provides a new MR method for the
differential diagnosis of the renal tumors.
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