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Application of synthetic MRI in evaluation of image quality and
quantitative relaxometry in MRI scans of mild knee osteoarthritis*

Lu Yi, Meng Li, Wu Xin-xin, Gong Yuan-jin, Nie Ji-lin
(Department of Radiology, Xiangya Hospital of Central South University, Changsha, Hunan 410008)

Abstract: Objective To explore the application value of the synthetic magnetic resonance imaging (MRI)
method termed MAGnetic resonance image Compilation (MAGIC) in evaluation of image quality and quantitative
relaxometry in MRI scans of mild knee osteoarthritis (KOA). Methods A total of 80 knee MRI images were
collected from 20 normal volunteers and 20 patients with mild KOA in our hospital from March 2023 to March
2024. The MRI scanning sequences included conventional sequences T,WI, T,WI, PDWI, PDWI-FS, and MAGiC
sequences. The MAGIC images were imported into post-processing software to obtain decomposed T,WI, T,WI,
PDWI, and PDWI-STIR images, and T,, T,, and PD quantitative maps. The image quality of conventional sequences
and MAGIC decomposed sequences and the detection rate of cartilage injury in the two groups of images were
compared. Meanwhile, the T,, T,, and PD values of the cartilage in the normal control group and the mild KOA
group were measured on the quantitative maps of the MAGIC sequences. Results The image quality of
conventional sequences T,WI, T,WI, PDWI, and fat-suppressed PDWI (PDWI-FS and PDWI-STIR) was higher than
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that of MAGiC decomposed sequences (P < 0.05). There was no difference in the detection rate of cartilage injury in

mild KOA patients between the conventional sequences and the MAGiC decomposed sequences (P> 0.05). The T,

T,, and PD relaxation time of the normal control group were higher than those in the mild KOA group (P < 0.05).

Conclusions The images decomposed from MAGIC sequences can effectively detect cartilage injury in patients

with mild KOA, and the multiparameter quantification of relaxation helps to quantify the degree of cartilage injury

among these patients. Thus, MAGIC is of high clinical application value for diagnosis and monitoring disease

progression of early-stage KOA.
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