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434(1) 111(2) 12(2) 
    

CT 120 kVp (HU)  388 ± 108(197-819)  722 ± 189(203-1030)  186 ± 60(107-281) 
CT 40 keV (HU)  845 ± 235(428-1860)  1630 ± 437(544-2450)  383 ± 168(144-611) 

(mg/ml)  7.77 ± 2.18(3.33-17.5)  15 ± 4.04(4.75-22.7)  3.28 ± 1.86(0.611-5.61) 
(mg/ml)  0.788 ± 0.551(0-4.8)  0.339 ± 1.64(0-15.1)  1.48 ± 1.21(0-4.1) 

  9.89 ± 0.49(8.56-11.7)  11.3 ± 0.641(9.1-12.3)  8.66 ± 0.843(7.14-9.57) 
* ± ( - ) (1) (2)  
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The Diagnostic Value of Vertebral Bone Metastasis 
on Dual Energy CT 

 
Yu-Ching Chan1, Chin-Hua Yang2,3, Chia-Kai Chiu3, Meng-En Lian1, Hui-Yu Tsai1 

 
Abstract: This study uses Philips IQon Spectral CT imaging parameters including conventional CT, monoenergetic 
CT (40 keV), iodine density, iodine-no-water, and Z effective images to conduct a quantitative analysis on bone 
metastasis lesions. The feasibility of using various spectral CT imaging parameters to diagnose bone metastasis 
was discussed. Thirty patients with vertebral bone metastasis were selected and manually segmented. Deep 
learning was used to segment the normal vertebrae. The optimal threshold for identifying bone metastasis lesions 
was found by ROC analysis. Bone metastasis lesions and normal vertebrae showed significant differences in 
spectral CT, which were suitable for using a threshold to distinguish. The AUC of each parameter of the spectral 
CT images was greater than 0.9. The classification results showed that the effective Z image had the best AUC 
(0.942), while the image of the iodine density had the worst performance (0.905). The effective Z image also had 
the highest sensitivity (89.19%), and the iodine-no-water image had the highest specificity (93.32%). Different 
spectral CT imaging parameters can effectively identify bone metastases.  
Key Words: dual-energy CT, vertebral bone metastasis, quantitative analysis, ROC curve, classification 
(Full text in Chinese: Formosan J Med 2024;28:139-49)    DOI:10.6320/FJM.202403_28(2).0002 
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