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Feasibility of measuring bone mineral density and
evaluating bone status with spectral CT based
material imaging technology

ZHAO Mingyue, LIU Yijun®, WEI Wei, LI Beibei, WANG Xu,
FAN Yong, WANG Shigeng, TONG Xiaoyu
(Department of Radiology, the First Af filiated Hospital of Dalian Medical University
Dalian 116011, China)

[Abstract] Objective To explore the feasibility of measuring bone mineral density (BMD) and evaluating bone status
with spectral CT based material imaging technology. Methods Totally 255 patients (aged 25-—86 years) underwent both
plain and contrast-enhanced abdominal CT were enrolled, including 6 patients aged <<30 years (group A), 53 aged 30—49
years (group B), 148 aged 50—69 years (group C) and 48 patients aged =70 years (group D). The reconstructed images
of plain CT were transmitted to quantitative CT (QCT) pro software to measure BMD of LL1—13. The basis material
images of hydroxyapatite (HAP) (lodine) on images of three enhanced phases were reconstructed with gemstone spectral
imaging (GSI) post-processing workstation, and HAP (lodine) density of L1—L3 vertebral bodies were measured. The
correlation between HAP (lodine) density value and QCT BMD was analyzed. According to the diagnostic criteria of QCT,
the vertebral bodies were divided into osteoporosis (BMD<C80 mg/cm®) , osteopenia (80 mg/cm® <<BMD<{120 mg/cm®)
and normal bone mass (BMD™>120 mg/cm®) groups. HAP (lodine) density values of vertebral bodies were compared
among the above bone state groups. Receiver operating characteristic (ROC) curve was drawn to analyze the efficacy of
HAP (lodine) density value for evaluating bone status. HAP (lodine) density values of L3 were compared among different
age groups. The correlated fitting curve between HAP (lodine) density value and age in each group was established.
Results Totally 765 lumbar vertebrae were enrolled, with QCT BMD value of (116.81442. 41) mg/cm® and density value
of HAP (lodine) of (693.16+18. 76) 2mg/cm’, and there was positive correlation between the latter two (r=0. 96, P<C
0. 05). Referring to QCT BMD diagnostic criteria, there were 162 lumbar vertebrae with osteoporosis, 285 with osteopenia
and 318 lumbar vertebrae with normal bone mass, the HAP (lodine) value was (669.84 +6.58), (686.57+6.69) and
(710.95+12. 33) 2mg/cm®, respectively, and the difference between any 2 groups was significant (all P<C0.05). Taken
695. 92 2mg/cm’ as the cut-off value of HAP (lodine) density for judging normal and abnormal bone mass (osteoporosis+
osteopenia) , the area under the curve (AUC) was 0. 987 (95% CI [(0. 982, 0.993]). Taken 677. 34 2mg/cm’ as the cut-
off value of HAP (lodine) density for diagnosis of osteoporosis and osteopenia, the AUC was 0. 963 (95% CI [0. 947,
0.979]). There were significant differences of QCT BMD values and HAP (Iodine) density values of L3 among different
age groups (all P<€0.05). HAP (lodine) value showed no correlation to age in group A (P>>0.05), but were negatively
correlated with age in groups B, C and D (r= —0.467, —0.506, —0.426, all P<<0.05). HAP (lodine) value of
patients =30 years= — 1. 059 X age+ 751. 642 (2mg/cm®). Conclusion Spectral CT based material imaging technology
could be used to measure BMD and evaluate bone status.

[Keywords] bone mineral density; tomography, X-ray computed; basis material pair

DOI:10. 13929/j. issn. 1003-3289. 2022. 11. 028

[FE—1EH] R H (1997, 5 LB TR+, W5 M. B4R . E-mail: zmyhyzmyhy@163. com
DEME1ES D XL, K B R K2 58 — BB Be s A, 116011, E-mail: yijunliul965@126. com
(#s BH] 2022-04-05 [f&E HHI] 2022-06-28



[ BE2A AR AR 2022 AR5 38 %5 11 8] Chin J Med Imaging Technol,2022, Vol 38,No 11 e 1721 -

~
K¢

B CT EMRAGEANERRER
A5 B ROR A M AT 4T

AR KLE H #,FNN,E A,E

o 7@911’%%}:}:9§'J‘\{7
(KR ERF R 22 E 5 — E B i B, D7 K

116011)

[ ZE] BM WEREDR CT HYHRAUE AN E B % (BMD) WA 8BRS MR A7 . Ak B 255 fliEs 4
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