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Apparent diffusion coefficient value of 3. 0T MR diffusion-weighted imaging in assessing invasiveness of renal

pelvic carcinoma
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[Abstract] Objective To investigate the value of 3. 0T MR diffusion-weighted imaging (DWI) in diagnosing the renal
pelvic cancer and the association of apparent diffusion coefficient (ADC) value with the histological grade and clinical stage of
cancer. Methods The clinical data of 33 patients with renal pelvic carcinoma were retrospectively analyzed. Routine MRI and
DWI with b-values of 0 and 800 s/mm’ were performed, and the examination results were compared with the corresponding
pathological results. We then calculated the sensitivity, specificity, accuracy, positive and negative predictive values of DWL
The DWI signal characteristics of lesions were recorded and analyzed, and three regions of interest (ROIls), large and small
ROIs and minimum ADC (minADC) value, were selected for each lesion. The differences of ADC values between different
genders, locations, cancer tissue and normal renal parenchyma, among three ROIs, among different pathological grades, among
different clinical stages were compared and analyzed. Immunohistochemical staining was used to detect the expression of Ki-67
in renal pelvic cancer tissues, and the relationship between ADC value and Ki-67 expression was also analyzed. Results The
results of DWI with 800 s/mm?® b-value showed that the sensitivity, specificity, accurate rate, positive and negative predictive
value for renal pelvic carcinoma were 90. 9%, 91. 4%, 91. 2%, 90. 9% and 91. 4%, respectively. The ADC values were

significantly different between normal renal parenchyma and renal pelvic carcinoma tissues (P<C0. 05), and they were not
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significantly different between different genders, locations or among small ROI, big ROI and the minADC values. The ADC

value of low grade (G;-G;) tumors was significantly higher than that of high grade (G;) ones (P<C0. 01). The ADC value of

cancer cells confined to the renal pelvis (T,-T,) was higher than that with local invasion (T;) (P<C0. 05). Ki-67 expression was

found associated with the pathological grades and tumor stages of pelvic carcinoma, and there was a negative correlation between

ADC value and Ki-67 expression (r=—0. 88, P<C0. 01). Conclusion Our findings suggest that the size of ROI may be of little

value in diagnosis of urothelial carcinoma, and DWI may contribute to the preoperative assessment of histological grade and

clinical stages of renal pelvic carcinoma.
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Fig 1 Selection and measurement of ROI of different sizes

A male patient with left renal pelvic carcinoma of histological grade G; and clinical stage Ts. A: DWI map; B, C: ADC (b=800 s/mm?) maps

and two ROIs (circles) of different sizes. ROI: Region of interest; DWI. Diffusion-weighted imaging; ADC; Apparent diffusion coefficient
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Tab 1 Comparison between DWI and pathological examination

n

Pathological results

DWI Total
Renal pelvic carcinoma Renal pelvic benign lesion
+ 30 3 33
— 3 32 35
Total 33 35 68

DWI. Diffusion-weighted imaging
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Fig 2 DWI and ADC of right renal pelvic carcinoma in

situ in a 65-year-old male patient
A: DWI map with high signal; B: ADC map with low value (1. 23X
1073 mm?/s). DWI. Diffusion-weighted imaging; ADC: Apparent
diffusion coefficient
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Fig 3 Comparison of ADC values between normal renal

parenchyma and renal pelvic carcinoma
ADC: Apparent diffusion coefficient. =33, x5
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Tab 2 Comparison of ADC values of renal pelvic

carcinoma of different genders, locations, stages and grades

Tts
Ttem n  ADC(X107%, mm?+s ') P value
Gender 0. 320
Male 20 1.0440. 28
Female 13 1.0140. 10
Location 0. 683
Left 14 1.05+0. 16
Right 19 0.98+0. 21
Clinical stage 0.019
T,- T 15 1.1040. 18
Ts 18 0.97+0. 21
Pathological grade 0. 000
G1-G2 14 1.16+0. 98
Gs 19 0.88+0.97

ADC: Apparent diffusion coefficient
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Fig 4 Comparison of ADC values between low grade
(Gi-G;) and high grade (G;) renal pelvic carcinoma

ADC: Apparent diffusion coefficient. s
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Fig 5 ADC maps of renal pelvic carcinoma and the

corresponding maps of Ki-67 immunohistochemical staining

A, B: The high grade invasive carcinoma on left renal pelvis with
ADC value being 0. 95X 10 *mm? /s and Ki-67 expression rate being
40%; C, D: Low grade renal pelvic carcinoma with T; stage of right
pelvis with ADC value being 1. 89X 10 3mm? /s and Ki-67 expression
rate being 10%. ADC values were measured within a ROL. ADC;
Apparent diffusion coefficient; ROI: Region of interest. Original

magnification: X400
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Tab 3 Expression of Ki-67 in renal pelvic carcinoma

with different stages and grades

Ttem n Ki-67 LI (%), x+s P value
Clinical stage 0. 000
T,-T: 15 11. 33+4. 88
T 18 28.55+14. 98
Pathological grade 0. 008
G1-G2 14 9.77+6. 06
G 19 31.09+13. 88

Ki-67 LI: Ki-67 labeling index
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Fig 6 Relationship between ADC value and Ki-67 expression
ADC: Apparent diffusion coefficient; Ki-67 LI; Ki-67 labeling index
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