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Clinical study of lumbar MRI screening for osteoporosis
XU Kai', SONG Yuan-li', MENG Ning-bo', XU Yue', ZHANG Ning2 (1. Department of Orthopedics, the 148th Hospital, Zibo
Shandong 255300, China;2. Department of Orthopedics, Qilu Hospital , Shandong University , Jinan Shandong 250063, China)

Abstract: Objective To investigate the clinical value of opportunistic application of MRI in identifying lumbar surgery patients who
need further bone health assessment. Methods A retrospective analysis was conducted on the clinical data of 83 patients who received
preoperative bone health optimization (BHO) evaluation in the 148th Hospital from January 2020 to January 2025. All patients underwent
non-contrast T1-weighted MRI and dual-energy X-ray absorptiometry (DXA) before surgery. According to the WHO bone density T-score
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standard and clinical definition of osteoporosis, patients were divided into the normal bone group (21 cases) , osteopenia group (34 cases)
and osteoporosis group (28 cases). MRI images were evaluated by whole-segment vertebral bone quality (VBQ) score, single-segment VBQ
score, VBQ (fat) score and signal-to-noise ratio (SNR). Meanwhile, risk factors of fracture risk assessment tool (FRAX) and trabecular
bone score (TBS) indicators were collected. Results There were significant differences in the lowest T value, TBS, whole-segment VBQ
scores , single-segment VBQ score, VBQ (fat) score and SNR among different bone density groups (P<0.05). Among them, the VBQ scores
of the whole segment and the single segment increased in a stepwise manner with the decrease of bone mineral density, and the pairwise
comparisons between groups showed statistically significant differences (P<0.05). Pearson correlation analysis showed that the lowest T
value (r=-0. 64, P<0.001) and TBS (r=-0. 51, P<0.001) of patients were significantly negatively correlated with the whole-segment VBQ
score. Receiver operating characteristic (ROC) curve analysis showed that the area under the curve (AUC) of whole-segment VBQ score,
single-segment VBQ score, VBQ (fat) score, and SNR for diagnosing osteoporosis were 0. 806 (95%CI: 0. 700 to 0. 911), 0. 779 (95%CI :
0.670 to 0.888), and 0. 608 (95%CI: 0.475 to 0.742) and 0.586 (95%CI: 0.461 to 0.711) , respectively. The optimal diagnostic
thresholds determined by the maximum Youden index were as follows: the whole-segment VBQ score is 2. 95 points (sensitivity 91%,
specificity 60%) , and the single-segment VBQ score is 3. 06 points (sensitivity 91%, specificity 44% ). The proportion of high-risk FRAX
patients was 25.3% (21/83) , and their VBQ score was significantly higher than that of low-risk patients (P<0.001). There were
statistically significant differences in the average region of interest (ROI) signal intensity and standards deviation among the groups of
patients (P<0.001). Pearson correlation analysis showed that the average ROI signal intensity was negatively correlated with the lowest T
value (r=-0.58, P<0.001). Conclusion Lumbar MRI can be used to screen for osteoporosis. VBQ score of >3 points can serve as a
practical threshold for identifying the need for additional DXA examination and bone health intervention. The single-segment VBQ score is
more suitable for clinical promotion due to its simplicity and speed.

Keywords: magnetic resonance imaging ; osteoporosis ; thoracolumbar surgery ; vertebral bone mass; vertebral bone mass score
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