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Non-enhanced optimal monochromatic imaging of dual-energy spectral CT in combination with histogram
analysis in the differential diagnosis of renal minimal fat angiomyolipoma and clear cell renal cell carci-
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Hospital of Dalian Medical University,China

[Abstract] Objective: To investigate the application of histogram analysis in combination with
nonenhanced optimal monochromatic CT value in the differential diagnosis of renal minimal fat angio-
myolipoma (MFAML) and clear cell renal cell carcinoma (ccRCC). Methods: Thirty-four patients with
histopathology proven MFAML (n=23) and ccRCC (n=19),all had abdominal nonenhanced and 3-
phase enhanced CT with gemstone spectral imaging (GSI) on dual-energy spectral CT,the CT images
were retrospectively analyzed. The CT value of monochromatic 40 ~140keV imaging in MFAML and
ccRCC were measured and compared by Mann-Whitney U test. The parameter shown significant sta-
tistic diagnostic efficacy on ROC curve analysis was used for therelative optimal monochromatic CT
value to differentiate MFAML and ccRCC. The DICOM format nonenhanced optimal monochromatic
CT images (thickness/gap=5mm) were imported into Omni-Kinetics software and optimal monochro-
matic CT values of the entire tumor were assessed with histogram algorithm. Using Mann-Whitney U
test to analyze the main parameters on CT value histogram,and those parameters with statistic differ-

ence were used to analyze the diagnostic efficacy,sensitivity, specificity, threshold with ROC curve. Re-
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sults: The CT value of MFAML and ccRCC on 50keV,60keV and 80keV images showed statistically
significant difference (P <C0. 05). Among them, the 50keV image had the best differential efficacy

(AUC=0. 698),that means the optimal monochromatic CT value. The skewness and kurtosis of non-
enhanced CT value at 50keV showed statistic significance in differentiating MFAML and ¢cRCC (P=

0.000,0. 004), yet, there was no statistic significance in entropy. Taking skewness as —0. 12 as the
threshold for differentiation, the AUC, sensitivity and specificity was 0. 854,94, 7% and 78. 3% re-
spectively. Taking kurtosis as 3. 42 as the threshold, the AUC, sensitivity and specificity was 0. 760,

60. 9% and 100. 0% respectively. Conclusion: The non-enhanced optimal monochromatic CT value
could be used in the differential diagnosis of MFAML and ccRCC, the efficacy could be further im-

proved when in combination with histogram analysis. Of these, the skewness of 50keV CT value

showed a high sensitivity and the kurtosis shown a high specificity.
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