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Background: Osteoporosis (OP) and vertebral endplate defects are important
manifestations of vertebral degenerative changes that greatly afect the quality
of life of elderly people. This study investigated the potential association
between vertebral endplate defects and osteoporosis using imaging modalities.
Methods: Computed tomography (CT), magnetic resonance imaging (MRI),
bone mineral density (BMD) and other relevant imaging data, as well as age, sex,
body mass index (BMI), and degree of low back pain data, were retrospectively
analysed. The vertebral Hounsfeld unit (HU) value and the maximum width
and maximum depth of the vertebral endplate defect were measured and
standardized. A HU <110 was defned as OP. Logistic regression was used to
identify the risk factors for vertebral endplate defects.

Results: Demographic data from a total of 199 patients were included in this
study, along with data from 995 vertebral bodies. The relationships between
the HU value and other data between the vertebral body defect group and
the nonvertebral body defect group were compared. We found signifcant
diferencesin age (70.6 + 8.4 vs. 63.8 £ 9.5, p < 0.001), sex (male/female) (26/69
vs. 43/61, p < 0.05), BMI (23.8 + 3.4 vs. 24.8 + 34, p < 0.05), and total spine
HUs (84.65 = 35.49 vs. 124.86 + 49.59, p < 0.001). The lower HU group had
larger endplate defects (p < 0.001, p < 0.01), and the lower endplates had a
greater standardized defect width and cumulative defect score than the upper
endplates (p < 0.01). There were statistically signifcant associations between
endplate defects and age (OR = 1.0, p = 0.042) and total spine HUs (OR = 0.98,
p = 0.001).

Conclusion: There was a correlation between OP and the size of the vertebral
endplate defect, and the defect size increased with decreasing bone mass.
According to our results, vertebral endplate defects are more likely to occur
in elderly individuals, females, and individuals with OP. With respect to the
spinal structure, vertebral endplate defects are more likely to occur in the upper
lumbar spine. Age and bone mass are the main factors associated with vertebral
endplate defects.
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Materials and methods
Study participants
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FIGURE 1

The HU values were derived from CT. An oval region of interest is positioned on the axial plane of the vertebrae (A—C), with the HU value being
automatically calculated by the image archiving and communication system. HU, Hounsfeld unit.
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FIGURE 2

Measurement of vertebral endplate defects The endplate defects were measured in sagittal T2W weighted images of the vertebral body by a PACS
system. (A) Classifcation of endplate defects: (A1) normal endplate; (A2) Superior Endplates Defect; (A3) Inferior Endplates Defect; (A4) Bilateral
Endplates. (B) Measurement of vertebral body dimensions and endplate defect dimensions: (B1) Obtain a lateral view of the vertebral body along the
central axis of the vertebral body; (B2) The maximum defect width of the endplate is measured to be a; (B3) The maximum defect depth of the endplate
is measured to be b; (B4) Measure the width of the vertebral body as ¢, The height of the vertebral body was measured as (d1+d2)/2. The vertebral body
measurement is based on the maximum width and depth of the vertebral body as captured in (B1).
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TABLE 1 The characteristics of the participants.

Endplate defects No endplate defects Total P value
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FIGURE 3

vertebral level.

Incidence and distribution of lumbar endplate defects The data presented are prevalence rates and refer to the total sample studied for that particular

TABLE 2 Relationship between the dimensions of endplate defect on MRI and various parameters.

Parameters Hounsfeld unit Sex-type Level Endplates
Low Normal WEES Females Upper Lower Superior Inferior
HU(HU < HU(HU > (n=47) (n=136) lumbar lumbar (n=78) (n =80)
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FIGURE 4

Correlation between endplate defect size and HU value (A) Linear correlation between HU value and width of endplate defect. (B) Linear correlation
between HU value and depth of endplate defect. (C) Linear correlation between HU value and cumulative endplate defect score of endplate defect.
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TABLE 3 Associations between the total Endplate Scores with the HU Value: results from univariate and multivariate logistic regression.

Category Univariate association Mulitivariate association
OR(95%Cl) p value OR(95%Cl) p value
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