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Abstract: Objective To analyze the correlation between thoracic and lumbar bone mineral density and to identify specific
diagnostic thresholds of osteoporosis and osteopenia for the thoracic spine. Methods Retrospective analysis of 276 patients who
received abdomen non-contrast-enhanced CT scan for otherindication. BMD of each vertebra spanning T10 - L3 was measured, the
correlation between BMD of each vertebral body, mean T10-T12 BMD and mean L1-L3 BMD were analyzed using Pearson analysis.
The cut-off values of thoracic spine (T10-12) averaged BMD for osteoporosis and osteopenia were calculated using linear regression.
Results The BMD of vertebral body from T10 to L3 gradually decreased, with the highest BMD in the T10(120. 49£35. 96 mg/
em®) and lowest at L3 (95.62+35.95 mg/cm’ ). Significant correlations in BMD among all measured thoracic and lumbar levels
were observed( r=0.894-0.967, P<0.05), and a Pearson’s correlation coefficient between mean T10-T12 BMD and mean L1-L3
BMD was 0. 957. Respective cut-off values of mean T10-T12 BMD for osteoporosis and osteopenia was 96. 59 mg/cm” and 134. 75
mg/cm’. Conclusion There is a high correlation between mean L1-L3 BMD and mean T10-T12 BMD, BMD measurement of
thoracic spine can be used as a method for diagnosis of osteoporosis and osteopenia.
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Table 1 General data characteristics of the study population(x+s)

L LiLAC Y H i/ (em) PR/ (ke) BML/ (kg/m*)
s 5 s 5 s 5 s 5

AREAE 69.4x10.2  69.8x7.7  160.0£4.5  167.6x6.4 62.93x11.43 65.89x11.15 24.57+3.56  23.46%3.63
HEEAH 61,0587 62.3x13.8  161.0£5.3  171.5x4.9  62.08x11.70 69.11x9.53 23.93x3.73  23.48x2.91
BRRIEA 51.9£10.3  49.7+11.3  160.0£4.8  172.9x£5.3  70.29:18.53 79.22+13.51 27.47+6.58  26.41x4.05
P 14. 208 19.734 0.424 6. 159 1. 840 9.414 2,961 6.803

P fif <0.001 <0.001 0.657 0.003 0.168 <0.001 0. 060 0. 002
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BMD correlation coefficient values between different

Table 2

vertebrae of thoracic and lumbar

AR Ty Ty L, L, Ly Li~L, ¥y
T 0.960 0.916 0.916 0.894 0.893 0.919
T, - 0.950 0.947 0.923 0.918 0.947
T, - - 0.951 0.933 0.918 0. 960
T,y~T, P - - 0.959 0.933 0.920 0.957
L, - - - 0.963 0.942 0.982
L, - - - - 0.967 0.991
Ly - - - - - 0.984

Fig.1 Male, 53years, BMD measurement of T10-T12
vertebral bodies with QCT
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Fig.2  Correlation between thoracic measurements vs

lumbar measurements for BMD
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Table 3 Comparison of mean bone mineral density {( BMD) in thoracic and lumbar
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Ty 276 120. 49+35. 96 - 0.278 0. 001 <0. 001 <0. 001 <0. 001

T, 276 117.19+35. 94 - 0.034 <0. 001 <0. 001 <0. 001

T, 272 110. 74+35. 90 - 0. 140 0. 001 <0.001

L, 272 106. 21+35. 00 - 0. 068 0. 001

L, 276 100. 64+36. 06 - 0. 100
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Table 4 BMD thresholds for osteoporosis and osteopenia for
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( mg/cm®) (mg/cm®)
T, 0.845 0.932X+26. 884 138.72 101. 44
T, 0.896 0.958X+21.065 136. 03 97.71
T, 0.921 0.971X+12. 855 129. 38 90. 54
TS 0.916 0.954X+20. 268 134.75 96. 59
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