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Abstract

BACKGROUND: Although the current dual-energy X-ray bone densitometer is still the gold standard for the diagnosis of osteoporosis, the results of bone
density measurement may be inaccurate due to vertebral disease and degenerative changes in the lumbar spine. Moreover, bone density can only reflect
60% of bone strength, which makes many scholars devote themselves to the study of diagnostic methods for osteoporosis. This study is dedicated to finding a
detection method for screening or diagnosing osteoporosis through MRI.

OBIJECTIVE: To explore the role of vertebral bone quality score based on lumbar MRI in the assessment of osteoporosis in postmenopausal women.
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METHODS: The clinical data of 163 postmenopausal women diagnosed and treated in the First Affiliated Hospital of Chengdu Medical College from January
2017 to June 2021 were retrospectively analyzed. According to the dual-energy X-ray bone densitometer to obtain the hip T value, the subjects were divided
into normal bone density group (n=48) and osteopenia/osteoporosis group (n=115). Vertebral bone quality score was measured. The general conditions, T
value and vertebral bone quality score were compared between the two groups. The relationship between VBQ score and hip T value was analyzed. Receiver
operating characteristic curve was used to evaluate the score in predicting the accuracy, specificity, sensitivity, and the threshold of osteoporosis.

RESULTS AND CONCLUSION: (1) There was no significant difference in body mass index, history of hypertension, history of diabetes, and history of long-term
hormone use between the two groups (P > 0.05). The age of the osteopenia/osteoporosis group was significantly higher than that of the normal bone density
group (P < 0.05). (2) Vertebral bone quality score in the osteopenia/osteoporosis group was significantly higher than that in the normal bone mass group (P <
0.05). (3) Vertebral bone quality score and femoral neck T-score showed the moderately negative correlation (r=—0.625, P < 0.01). (4) The accuracy of vertebral

bone quality score in predicting osteopenia/osteoporosis was 81.9%; the cut-off value for diagnosing osteopenia/osteoporosis was 3.08, and the sensitivity
was 86.1% and the specificity was 75.0%. (5) The vertebral bone quality score based on lumbar MRI has good values in the assessment of osteoporosis
in postmenopausal women, and can be used as a supplementary method for the assessment of osteoporosis and an opportunistic sieve for measuring

osteoporosis check method.
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Figure 1 | Lumbar spine MRI T1 image at the
median sagittal position
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Figure 2 | Flow chart of two groups of patients
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Table 1 | Comparison of general data of postmenopausal women with
normal bone mass and osteopenia/osteoporosis group
Lo HiIEE A WA JER Yl P
(n=48) BRFAZH (n=115)
UL (Res, %) 66.88+6.327 68.57+6.29 -1.568  0.119
M AFRE (Xes, %) 48.81+1.63 49.21+1.55 -1.462 0.146
PR RARHL (Res, kg/m?) 25.48+3.55 24.84+3.89 0975  0.331
WK S (n/%) 1/2 3/2 0.039  0.843
AT (n/%) 3/6 5/4 0.263  0.608
KIS A 52 (n/%) 5/10 5/4 2.166 0.141
FE RS S (n/%) 8/17 23/20 0.244  0.621
e L 52 (n/%) 10/20 25/22 0.016 0.898
fen R LA 5 (n/%) 8/17 18/16 0.055  0.815

24 WMLLGZIESCHN T E RS VBQIF S iR WALE T
EEE, FREIEFHBEITE. B TE. SR TEY
T T ERED /B RERH, ZRAEEME L (P<0.05);

P VBQ PE AR LL R, B R /BB R 4 VBQ B4y
NRmTHEIERH, ZRAREERL (P<0.05), Wk 2.

<2 | BEERAMEBERY / BERENELEZFELHBEZRERELRE
FRE (VBQ) 1FSEEE (xts)
Table 2 | Comparison of bone mineral density and vertebral bone quality
score between normal bone mass group and osteopenia/osteoporosis
group in postmenopausal women

L7 HEIEHH (n=48) TR /B RGAA (n=115) t{H P{E

BT H -0.36+0.57 -2.20+0.71 17.442  0.000
WS T -0.36+0.47 -1.960.79 15.918 0.000
BICTH  -0.62+0.34 -2.53#0.65 24.412  0.000
VBQ 74>  2.86%0.47 3.42+0.38 -7.997 0.000

2.5 BLFHHTERSL VBQIF e RS EId R
Pearson AL BT 15 %0, VBQ 1E 70 55 I 20 T {8 5 v B2 £
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K (r=—0.583, P <0.01); VBQ 17> 5HEflHAR T {8 5 b i
MK (r=—0.622, P <0.01), M1, VBQiT7:5HE 3 T {EA
KMk, ILE 3.
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Figure 3 | Correlation between vertebral bone quality score and T value
of femoral neck
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Figure 4 | Vertebral bone quality score prediction of osteopenia/
osteoporosis
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