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measurement of bone mineral density of the lumbar vertebrae

ZHANG Yuan'?, GAO Bing"?, HUANG Shihao'*, CUI Xuan™*, YU Wanjiang'>*”

1.Dalian Medical University, Dalian 116044, Liaoning, China

2.Department of Radiology, Qingdao Municipal Hospital ( Group), Qingdao 266071, China

3.Weifang Medical College, Weifang 261053, China

* Corresponding author; YU Wanjiang, Email; yuwjl69@ sina.com

Abstract: Objective To investigate the clinical effect of optimized scanning parameters of gem energy spectrum CT in the
measurement of bone mineral density (BMD) of human L2 and L3 vertebral bodies. Methods study groups: In our hospital, 126
patients (60 males and 66 females, age from 15 to 92 years old) underwent abdominal or lumbar gem energy spectrum CT and QCT
simultaneously. Optimized scanning parameters ( tube current 260 mA, ball tube rotation rate 0.8 s/r) were adopted in energy
spectrum CT. The reconstructed 1.5 mm image was transmitted to an AW4. 6 workstation. The HAP (lipid) values of L, and L,
vertebral bodies was measured. The QCT images were transferred to the Mindways workstation and the BMD values of L, and L,
vertebral bodies were measured. Fifty-seven patients were in control group, who received both abdominal or lumbar gem energy
spectrum CT examination (using the default parameters of the machine, tube current 375 mA, ball tube rotation rate 0.7 s/r) and
QCT examination in the early period in our hospital. Statistical software SPSS 25.0 was used to analyze the Pearson correlation
between HAP (lipid) and QCT BMD of L, and L, vertebral bodies in the study group and the control group. Statistical software
MedCalc was used to test the correlation coefficients of the study group and the control group. Results HAP (lipid) of L, and L,

vertebral bodies in the study group and the control group had significant correlation with QCT BMD. The correlation between HAP
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(lipid) values and QCT BMD values in the subgroups in the study group was higher than that in the control group. CTDIvol (mGy)

in the study group was significantly lower than that in the control group. Conclusion Gem energy spectrum CT with optimized

scanning parameters is more consistent with QCT measurement.
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Table 1 The correlation analysis between HAP (lipid) of energy spectrum CT with optimized scanning parameters of L, and L,
vertebral bodies and bone mineral density (BMD) of QCT
TE 45 HAP(Jig){H QCT & % BEH FHEPE r (H P1A
LK (n=126) 134.90+41.75 140. 67+58. 02 0.934 <0. 001
L, HiE(n=60) 133.16+30. 25 142.76+45. 27 0. 893 <0. 001
M (n=66) 136.48+50. 17 138. 77+67. 87 0.954 <0. 001
LK (n=126) 130.90+41. 63 135. 83+60. 07 0.930 <0. 001
L, B (n=60) 131.21+35.45 136. 42+51. 82 0. 891 <0. 001
L (n=66) 130. 62+46. 81 135.29+67. 09 0. 950 <0. 001
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Table 2 The correlation analysis between HAP (lipid) of energy spectrum CT with default scanning parameters of L2 and L3 vertebral
bodies and bone mineral density (BMD) of QCT

WH A7 HAP () fH QCT B % (A K r B P{E
Aeffl(n=57) 109. 50+31. 63 105. 19=37. 64 0.855 <0. 001
L, B (n=32) 119.39x24. 73 119. 06=33. 24 0. 837 <0. 001
L (n=25) 96. 86+35. 33 87.45+35. 98 0. 841 <0. 001
Seff(n=57) 104. 65+33. 06 100. 87 £41. 25 0. 786 <0. 001
L, B (n=32) 114. 84+27. 83 111.47+41.92 0.762 <0. 001
o (n=25) 91.49:35. 14 87.18+36. 81 0. 790 <0. 001
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