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ABSTRACT

Objective To investigate the application value of magnetic resonance imaging (MRI) three-dimensional
double excitation balanced steady state free precession sequence (3D-FIESTA C) in the early diagnosis
of knee cartilage injury. Methods This retrospective study included 48 hospitalized patients with
acute knee trauma who underwent elective arthroscopic surgery in our hospital from January
2022 to April 2024, all of whom underwent conventional MRI sequence, multiple echo gradient
imaging (MGRGE), three-dimensional lipostatic rapid turbulent phase gradient echo (3D-FS-SPGR)
and 3D-FIESTA C sequence scanning. The cartilage signal-to-noise ratio (CNR) of each sequence was
determined to evaluate the quality of cartilage imaging, and the diagnostic value of MGRGE, 3D-FS-
SPGR and 3D-FIESTA C sequences in the early stage and grade of knee cartilage injury was compared
with knee arthroscopy as the gold standard. Results According to the anatomical characteristics of the
knee joint, 6 areas (patella, medial/lateral malleolus of femur, trochlea of femur and medial/lateral
platform of tibia) were examined in 2 knee joints of each patient. A total of 576 cartilage spots were
found in 48 patients with acute knee joint trauma. Arthroscopic surgery results showed 324 normal
cartilage spots (56.25%) and 252 abnormal cartilage spots (43.75%). Among them, grade [, grade 1II,
grade 111, grade IV were 36, 75, 60, 81; The CNR of MGRGE, 3D-FS-SPGR and 3D-FIESTA C sequences
was statistically significant (P<0.05), and the CNR of 3D-FIESTA C sequences was higher than that
of MGRGE and 3D-FS-SPGR sequences. The CNR of 3D-FS-SPGR sequence was higher than that of
MGRGE sequence (P<0.05). MGRGE, 3D-FS-SPGR and 3D-FIESTA C sequences can be used for the early
diagnosis of knee cartilage injury, with AUC values ranging from 0.972 to 0.989, especially 3D-FIESTA
C sequences with the highest diagnostic value, sensitivity and specificity of 98.41% and 99.38%.
MGRGE, 3D-FS-SPGR and 3D-FIESTA C sequences can be used in the classification diagnosis of knee
cartilage injury, especially the 3D-FIESTA C sequence has the highest diagnostic value, with an accuracy
rate of 96.53% and a Kappa value of 0.892. Conclusion 3D-FIESTA C sequence scan of MRI has high
imaging quality for knee cartilage injury in patients with acute knee injury, which is helpful for early
identification and grading evaluation of knee cartilage injury.

Keywords: Acute Knee Joint Injury; Knee Cartilage Injury; Magnetic Resonance; Three-dimensional Double
Excitation Balanced Steady State Free Precession Sequence
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