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Diagnosis of uric acid calculi by dual energy CT:with ex vivo calculi spectroscopy as the reference standard FAN Bing, QIU
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[Abstract] Objective: To prospectively determine the capability of dual energy CT Gemstone spectral imaging and ad-
vanced post-processing techniques to identify uric acid calculi, with ex vivo urinary calculi spectroscopy as the reference
standard. Methods: Sixty-three urinary stones were obtained by endoscopic lithotripsy. The chemical composition of the
stones was confirmed by spectroscopy (including 9 cases of uric acid calculus,54 cases of non-uric acid stones). These urina-
ry calculi were placed in the fresh porcine kidney pelvis dipped in physiological saline. Both routine CT scan and dual energy
CT scan were performed. All the images of 63 urinary calculi were analyzed at workstation. CT value of the calculi was
measured on the images of routine scan,40keV monoenergic (MONQO) images,and 140keV MONO images, respectively. Ef-
fective Z (Eff-Z) was measured for each calculus. The spectral HU curve and histogram of 63 urinary calculi were created.
Kruskal-Wallis U test and ROC curve analysis were used to evaluate the capability of these parameters to differentiate the
urinary calculi components. Results: CT values of uric acid stones were as follows: (403+112) HU on routine scan images,
(3414127)HU on 40keV MONO images, (4044 119) HU on 140keV MONO images. CT values of non-uric acid stones
were as follows: (8544 335) HU on routine scan images, (1689 +853) HU on 40keV MONO images. (445+130) HU on
140keV MONO images. The CT values of uric acid stone and non-uric acid stone were different on both routine scan (P<C
0.01) and 40keV MONO images (P<Z0.01). But the CT values of uric acid stone and non-uric acid stone were not signifi-
cantly different (P=0. 436) on 140keV MONO images. Eff-Z of uric acid stones and non-uric acid stones were significantly
different (P<C0.01). Seven in 9 (77.8%) uric acid stones demonstrated rising spectral energy curve, whereas the other 56
non-uric acid stones all demonstrated reversed spectral energy curve. Conclusion: Dual energy CT is a promising noninvasive
imaging modality that can show the characterization of uric acid and non-uric acid stones.
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