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ABSTRACT

Objective To evaluate the application value of dual-energy CT virtual noncalcium in traumatic talar
bone marrow edema. Methods A total of 60 patients with talus trauma undergoing from January
2018 to September 2019 were selected for retrospective analysis. According to Hawkin talus fracture
classification system, the talus is divided into six anatomical regions (talus outside, talus center, talus
inside, talus posterior process, talus lateral process and caput tali). Without knowing the clinical and
MRI results, 6 radiologists independently evaluated the talus for fractures. At least 8 weeks later, the
film-reading physician re-evaluated the talar bone marrow edema using the DECT-VNCa image, and
the seventh radiologist carried out quantitative analysis using the measured CT value of VNCa image.
Two senior physicians who were blinded to clinical and CT results jointly evaluated MRI images.
As a reference standard for this study, image quality, image noise, and diagnostic confidence were
separately rated using a 5-point Likert scoring system. Results MRI found that marrow edema existed
in 247 areas of 49 patients. The qualitative analysis indicates that the overall sensitivity of talar
bone marrow edema described by region-based VNCa images is 97.4%, 86.9%, 88.2%, 97.1%, and
95.5%, and the consistency among physicians is good (K=0.83); the patient-based sensitivity is 96.8%,
91.9%, 91.9%, 96.8% and 95.4%, and the consistency among physicians is good (K=0.88); when
the testing threshold of —24.2HU is used, the sensitivity of quantitative analysis of DECT is 98.00%,
90.31%, 91.00%, 92.31%, and 96.83%, and ROC curve analysis shows that the area under the
curve(AUC) is 0.836; there is no significant difference between MRI and VNCa images in diagnostic
confidence (P=0.11), image noise (P=0.62)and image quality (P=0.28), and consistency of subjective
evaluation is higher. Conclusion By the qualitative and quantitative analysis, compared with MRI, DECT
VNCa demonstrated higher diagnostic accuracy in diagnosis of traumatic talus bone marrow edema.
keywords: Dual Energy CT; Bone Marrow Edema,; Magnetic Resonance Imaging; Talus
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