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Quantitative MRI Study on Cortical
Bone Porosity,Mineralization,
and Morphological Structure in
Postmenopausal Osteoporosis*

ZHOU Lang, SUN Si-Qin, XIE Jia-Ji, GUO Wei',
Department of Radiology, the Third Hospital of Wuhan, Wuhan 430060, Hubei Province, China

ABSTRACT

Objective To investigate whether the cortical bone porosities, morphological structure, mineralization
and Osteoid density in postmenopausal osteoporosis (OP) patients were affected by MRI, and to explore
the relationship between MRI and bone mineral density (BMD) in postmenopausal women. Methods
A retrospective analysis was conducted on the clinical data of 30 OP patients and 38 non OP patients
admitted to our hospital from June 2021 to June 2023. At 3.0T, the cortical bone porosity (pore water
and total water), Osteoid density (bound water [BW]), morphological structure (cortical bone thickness)
and mineralization (phosphorus [P] density [3'P] and 3P/BW concentration ratio) were quantified, the
MRI measurement results between OP group and non OP group were compared, and their correlation
with BMD was evaluated. Results The bone density of osteoporosis patients in the OP group was
significantly higher than that in the non OP group (11.6mol/L vs 9.5mol/L; P=0.007; P=0.007), total
water density (21.2mol/L vs 19.7mol/L; P=0.03), bone cortex thickness (4.8 mm vs 5.6 mm; P<0.001),
and 3P density (6.4mol/L vs 7.5mol/L; P=0.01), which were significantly lower than those in the non
OP group. Pore density and total water density were negatively correlated with DXA and peripheral
quantitative CT bone density (P<0.001), while cortical bone thickness and 31P density were positively
correlated with DXA and peripheral quantitative CT BMD (P=0.01). BW, 31P density, and 3'P/BW
concentration ratio were positively correlated with DXA (P<0.05), but not with peripheral quantitative
CT. Conclusion Solid state MRI of cortical bone can help detect potential damage to parameters reflecting
pores, morphological structure, and mineralization in postmenopausal osteoporosis.

Keywords: Postmenopausal Osteoporosis; Cortical Foramen Rate; Osteoporosis Mineralization; MR/
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