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Value of Single-energy CT in the Diagnosis of
Bone Marrow Edema in Acute Knee Injury*
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ABSTRACT

Objective To investigate the value of single-energy CT (SECT) in the diagnosis of bone marrow edema in
acute knee injury. Methodss From October 2020 to October 2021, 105 patients with acute knee injury were
admitted to our hospital. All underwent knee MRI and SECT scan. MRI images and virtual non-calcium
(VNCa) images were obtained. Each knee joint was divided into 12 regions of the lower end of the femur
(6) and the upper end of the tibia (6), MRI and VNCa images were evaluated by 2 radiologists in a blinded
manner. The CT values of bone marrow in conventional CT and VNCa images were measured. The receiver
operating characteristic (ROC) curve was plotted to analyze the value of VNCa images for bone marrow
edema in acute knee injury. Results There are 1260 areas in 105 knee joints, 630 areas each on the upper
end of the femur and the upper end of the tibia. MRI images showed bone marrow damage in 194
areas of the lower femur, and 440 areas of the upper tibia. VNCa images showed bone marrow edema
in 202 areas of the lower femur and 449 areas of the upper tibia. Using MRI as the gold standard for
diagnosis, the sensitivity (Sen), specificity (Spe), positive predictive value (PPV), negative predictive value
(NPV) and accuracy (ACC) of SECT to diagnose bone marrow edema at terminal femur and proximal tibia
were 91.75%, 94.50%, 88.12%, 96.26%, 93.65% and 92.05%, 76.84%, 90.20%, 80.66%, 87.46%, showing
good consistency with MRI (Kappa value=0.823, 0.698, P<0.05). The CT value of VNCa bone marrow in
edema region of terminal femur ((90.36114.97) Hu) was higher than that in the normal bone marrow
region ((68.56+12.03) Hu), and the CT value of VNCa bone marrow in edema region of proximal tibia
((100.94+16.51) Hu) was higher than that in the normal bone marrow region ((68.71+11.80) Hu) (P<0.01).
The area under the ROC curve (AUC) of VNCaCT of bone marrow edema in the terminal femur was 0.845
(P<0.01). The area under the ROC curve (AUC) of VNCaCT of bone marrow edema in the proximal tibia
was 0.936 (P<0.01). Conclusion SECT can help to diagnose bone marrow edema in acute knee injury, and
CT value on VNCa image is helpful for quantitative analysis of bone marrow edema.
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