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[ Abstract] Objective To investigate whether the degree of intratumoral susceptibility signal intensity (ITSS) of
susceptibility weighted imaging (SWI) correlates with the transfer constant (K") of perfusion weighted imaging (PWD), and
to assess their values in diagnosis and grading of clear cell renal cell carcinoma(ccRCC). Methods Thirty-six patients with
pathologically confirmed ¢ccRCC and Fuhrman grades ( [ -IV) underwent both 2D multi-breath-hold SWI and renal PWI
examination. The degree of ITSS and the mean value of K™ were evaluated. Kruskal-Wallis test and one-way analysis of
variance (ANOVA) were applied to compare the differences among the three groups (Fuhrman [, [] and [l ). Spearman
correlation coefficient was used to determine the correlation between degree of ITSS and mean value of K™, Receiver operating
characteristic (ROC) curve analysis was performed to determine the diagnostic accuracy. Results The degrees of ITSS of
Fuhrman grade | (8 patients), grade || (16 patients) and grade [l[ (12 patients) were (1. 2530. 43), (1. 7520. 83) and
(2.2040.75), with the K™ values being (0. 2440, 07)min ', (0.31%0. 08)min ' and (0. 34=0. 07)min ', respectively;
statistical significances were found for both degrees of ITSS and K™ values among the three Fuhrman groups (y* =6. 089, P<C
0.05; F=4.116, P<0.05). A positive correlation was found between the degree of ITSS and value of K™ (+=0. 536, P<C
0.01). ITSS and value of K™ ROC curve analysis was used to distinguish Fuhrman [I[ vs -1l ccRCC, the optimal area under
curves (AUCs), sensitivity and specificity were 0. 737, 80. 0%, 37.5% and 0. 737, 90. 0%, 68. 8%, respectively. Conclusion
Both the degree of ITSS and mean value of K™ can provide more pre-operative information of ccRCC, helping to make surgical

plans and to predict the prognosis.
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Fig 1 MR image of an 85-year-old man with a left

renal clear cell carcinoma of Fuhrman | grade
A: The dynamic contrast-enhanced axial Ti-weighted image showed
an irregular enhanced mass on the left kidney; B: SWI revealed a few
fine linear and dot-like ITSSs (white arrow) just in the inner portion
of the enhanced rim on the Tj-enhanced image; C: Corresponding
Kt map showed high Kifss values in the tumor segment, including
a maximum degree of ITSS (white arrow); D:. Histopathologic
tumor specimen demonstrated small and regular cell nucleus
(Original magnification: X 100). SWI. Susceptibility weighted
imaging; ITSS: Intratumoral susceptibility signal intensity; KUs,

Transfer constant
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Fig 2 MR image of a 72-year-old woman with a
right renal clear cell carcinoma of Fuhrman ][ grade
A: The dynamic contrast-enhanced axial Tj-weighted image showed
an irregular enhanced mass on the right kidney; B: SWI revealed a
few fine linear and dot-like ITSSs (white arrows) just in the inner
portion of the enhanced rim on the Ti-enhanced image; C:
Corresponding K map showed high K§aws values in the tumor
segment, including a maximum degree of ITSS (black arrows); D:
Histopathologic tumor specimen demonstrated small and irregular
cell nucleus and nucleoli ( Original magnification: X 400). SWI.
Susceptibility weighted imaging; ITSS: Intratumoral susceptibility

signal intensity; K", Transfer constant
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Fig 3 MR image of a 61-year-old man with a left

renal clear cell carcinoma of Fuhrman [[ grade
A: The dynamic contrast-enhanced axial Ti-weighted image showed
an irregular enhanced mass on the left kidney; B: SWI revealed
conglomerated fine linear ITSSs (white arrow) just in the inner
portion of the enhanced rim on the Ti-enhanced image; C:
Corresponding K's map showed high K@ values in the tumor
segment, including a maximum degree of 1TSS (white arrow); D;
Histopathologic tumor specimen demonstrated irregular cell nucleus,
increased chromatin and small nucleoli ( Original magnification:
X100). SWI. Susceptibility weighted imaging; ITSS: Intratumoral

susceptibility signal intensity; K. Transfer constant
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Tab 1 ITSS degree and K™ value for renal clear

cell carcinoma patients with different Fuhrman grades

xts
Fuhrman n ITSS Kuaos (min~1)
1 8 1.2540. 43 0.24+0.07
I 16 1. 754+0. 83 0.3140.08
I 12 2.20%0. 75 0.34+0.07
2/ F value 6. 089 1,116
P value <0. 05 <20. 05

ITSS: Intratumoral susceptibility signal intensity; K,

Transfer constant
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Tab 2 AUC, sensitivity and specificity of ITSS degree
and K™ value for differentiating renal clear cell

carcinoma of Fuhrman grade ] , I and [

Fuhrman AUC Sensitivity(%)  Specificity(%) P value
ITSS
1 0. 250 25.0 66. 7 P<<0. 05
Il 0. 486 50.0 55.6 P>0.05
I 0. 737 80.0 37.5 P<<0. 05
Kran
1 0.174 62.5 94. 4 P<C0. 05
1 0.563 87.5 83.3 P>0.05
I 0. 737 90.0 68. 8 P<C0. 05

AUC: Area under the curve; ITSS; Intratumoral susceptibility

signal intensity; K", Transfer constant
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