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Predictive value of multiparameter spectral CT imaging for
characterization of gallstone composition

Fang Liu, Peng-zhi Hu, Rui Guo, Zhi-chao Feng, Mu-qing Luo, Wei Nie, Qi Liang, Sheng Liu
(Department of Radiology, The Third Xiangya Hospital of Center South University,
Changsha, Hunan 410013, China)

Abstract: Objective To investigate the application value of multiparameter Spectral CT for evaluating
cholesterol stones and non-cholesterol stones. Methods A total of 125 gallstones were collected and placed in pig
liver underwent CT scans with CSI mode, and the images of general spiral CT were reconstructed. The CT value of
single energy (40 KeV and 100 keV)(HU40 keV . HU100 keV, effective atomic number (Eff-Z), the slope of spectral
HU curve (x), and the CT value of general spiral (HU120 kvp like) for each gallstone were obtained. Gallstones
were identified according to the Infrared spectroscopy analysis, and were divided into cholesterol groups (n = 56)
and non-cholesterol stone groups (n = 69). The above parameters between the two groups were compared using rank
sum test. Multivariate Logistic regression analysis was accomplished to obtain the independent influence parameters,

ROC curve analysis was performed regarding the influence efficiency, and cut-off value were calculated. 80 patients
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with gallstones underwent preoperative spectral CT scanning and the images of general spiral CT were
reconstructed. The composition of preoperative gallstones were predicted, respectively. A total of 86 gallstones was
obtained, in order to analyze the accuracy of spectral CT images and general spiral CT images, with the results of
Infrared spectroscopy as the reference standard. Results The HU40 keV, HU100 keV, Eft-Z, « value, and HU120
kvp like of the non-cholesterol gallstones group were significantly higher than those of the cholesterol gallstones
group (P < 0.05). Multivariate logistic regression analysis showed that only Eff-Z [OAR = 12.57 (95% CI: 5.38,
29.35)] level was an influential factor for cholesterol and non-cholesterol gallstone, of which AUC was 0.962 (95%
CI: 0.928, 0.997)and the cut-off values were 7.27. Compared with the results of postoperative Infrared spectroscopy,
the total accuracy rates of spectral CT in the diagnosis of gallstone composition was 91.86% (79/86) (95% CI: 0.831,
0.967). However, the total accuracy rates of general spiral CT was 77.9% (67/86) (95% CI: 0.690, 0.872). The
diagnosis results of gallstones composition by spectral CT were well consistent with the Infrared spectroscopy (k =
0.832, P < 0.05). while the results of the general spiral CT were generally consistent (k = 0.561, P < 0.05).

Conclusion Spectral CT multiparameter imaging can accurately predict gallstone composition, and especially the

Eff-Z has optimal reference significance, which is superior to general spiral CT scan.
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