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ABSTRACT

Objective To explore the diagnostic value of energy spectrum CT in bone marrow edema caused by long
bone trauma and analyze image quality. Methods Seventy patients with long bone trauma admitted
to the hospital from August 2023 to January 2024 were selected. All patients underwent energy
spectrum CT scan and magnetic resonance imaging (MRI) examination. MRI results were used as the
gold standard to analyze the consistency between energy spectrum CT and MRI in the diagnosis of
bone marrow edema caused by long bone trauma. According to water-hydroxyapatite (water-HAP)
images, the water substance density in normal and bone marrow edema areas of patients with upper
and lower limb bone marrow edema was compared. The receiver operating characteristic (ROC) curve
was used to analyze its diagnostic value in bone marrow edema caused by long bone trauma. Resuits
Among the 70 patients with long bone trauma, MRI found bone marrow edema in 66 (94.29%) cases
and energy spectrum CT found bone marrow edema in 64 (91.43%) cases. Kappa test showed that
the consistency coefficient between energy spectrum CT and MRI for diagnosing bone marrow edema
caused by long bone trauma was 0.785. The sensitivity, specificity and accuracy of energy spectrum CT
for diagnosing bone marrow edema caused by long bone trauma were 96.97%, 100.00% and 97.14%,
respectively. For patients with bone marrow edema caused by upper limb long bone trauma and
lower limb long bone trauma, water substance density in bone marrow edema area was higher than
that in normal area (P<0.05). ROC curves indicated that the optimal cutoff values of water substance
density for diagnosing bone marrow edema caused by upper limb long bone trauma and lower limb
long bone trauma were 964.890 mg/m?3 and 942.895 mg/m?3. The AUC values were 0.936 and 0.938.
The specificity was 85.71% and 75.86%. The sensitivity was 91.40% and 100.00%. Conclusion Energy
spectrum CT has high specificity and accuracy in diagnosing bone marrow edema caused by long bone
trauma, and is consistent with MRI diagnosis. Meanwhile, water substance density displayed on water-
HAP images is helpful for quantitative analysis of bone marrow edema caused by long bone trauma.
Keywords: Energy Spectrum CT; Long Bone Trauma; Bone Marrow Edema; Diagnostic Value; Water
Hydroxyapatite
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