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Quantitative analysis of spectral CT curve stretched-exponential

model in kidney tumors
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[Abstract] Objective To explore the value of spectral CT in differential diagnosis of kidney tumors using the stretched-
exponential model. Methods Totally 59 patients with kidney tumors proved by operation and pathology were retrospec-
tively analyzed, all of them underwent spectral CT in plane and double-phasic enhanced scanning, i. e. 8 minimal fat renal
angiomyolipoma (group A), 17 hypovascular renal carcinoma (group B) and 34 clear cell renal cell carcinoma (group C).
and then 23 patients were randomly selected, whose the normal renal cortex (group D) and psoas major (group E) as the
control. The normalized iodine concentrations (NIC) of the lesion, normal renal cortical and psoas major were measured
and calculated. The data of spectral curve were extracted and used to calculate the stretched-exponential index (a) and b
value with the stretched-exponential nonlinear regression analysis model. The a, b and NIC values were compared among 5
groups. The correlation between NIC and a, b value of the lesion were analyzed. Results The a value had no differences
among all groups in plane scanning (all P>>0. 05). In nephpographic phase (NP) there were significantly different of a val-
ue between group A and group B (P<C0.05), but in cortex phase (CP) and NP, there were no differences of NIC between
the two groups (all P>>0. 05). In NP there were significantly different of NIC and « value between group C and group D
(all P<<0.05). In CP and NP, there were significantly different between group E and other groups in NIC and « value (all
P<<0.05). For b value, there were significantly different between group E and other groups in plane and enhancement
scanning (all P<C0. 05), as well as group C and group D in plane and NP scanning (all P<C0. 05). But no significant differ-
ence between other groups. The a values of lesions had positive correlation with NIC in CP and NP (+=0. 771, 0. 695,
both P<C0.001). Conclusion Quantitative spectral CT with the stretched-exponential nonlinear regression analysis model
has some application value in differential diagnosis of renal tumor.
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