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320.6mm, HRULME 170 f, AZEEE)E Tom, FEARG 0.7 mm. K545 KL GE
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BT RE R, 135 40~120keV (JAIRE 10keV) (19 ZLHLAELLEI 5,
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Fig.1 Patients with L3 vertebral body acute compression fracture
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Ve e, 73 %, JEIEEE. (@) WL CT BoRE: (b) ~ (f) L1 MEARLE R ae B AR AELE T (40, 60, 80. 100
120 keV) BoRE; (g) MRI T2WI/STIR F41) s L1 HEARMS ME S 4i P4 .
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Fig.2 Patients with L1 vertebral body chronic compression fracture
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Table 1 Subjective scores of image quality at different levels of
virtual monoenergetic imaging

SR
fedt/keV
WMEEH A MEH B
40 1.00 0. 00 1.00 0. 00
50 1.17 %0. 37 1.33 %0. 69
60 2.73 £0. 56 2.99 %£0. 87
70 4.09 0. 44 4.07 0. 77
80 4.99 0. 96 4.98 +0. 52
90 4.98 +0. 00 4.93 £0. 25
100 4.96 0. 19 4.95 %0. 21
110 4. 46 %£0. 50 4.37 0. 49
120 4.00 %0. 10 3.97 £0. 44

F 2 EHURRERAFRE N UG R T 4R

Table 2 Subjective evaluation results of image

quality at different levels of virtual
monoenergetic imaging

WMEH B/A

WG A &t

14 24 34 A4 54y
14y 192 7 4 0 0 203
25 9 8 14 0 1 32
35 3 10 59 10 3 85
44 0 0 21 202 25 248
B3 HEMRGERX ROT (YIEHK 54 0 0 1 21 37 104
Fig.3 Selection of ROI of ver— P 9204 95 99 939 405 979

tebral body
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2% 85 Il E LT 108 MEARIINIIFL. Forr, AT AR Er T 35 1L 48 M,
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50 BIIL 60 AMHEMS, Pk 16 61, Lotk 44 1], GEES 33~95 %7, PR (62.8%12.7) %,
2.1 EMEGER=1TM

P EEEAEREE R CT RERL R UGk VAL — 2R LT (Kappa = 0. 805), HAEREU
FARER 80 keV BEIS XSk MV, 23 h 4. 99 0. 96 Fil 4. 98 0. 52 (K 1 FIHK 2).,
2.2 BN CTEESIEE

AR CT BRI AEEANFIREN M EF 2t Bt T3 CT {H I W T8 v s ga tE
. 1E 60~120keV NAEE R E ST 2ER (P<0.001) (£ 3).
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Table 3 Differences in CT values of acute and chronic compression fractures of spine
at different levels of virtual monoenergetic imaging

FEARPE TR
fedt/keV P
2 n=60 (95% CI) B n=48 (95% CI)
40 238. 95 (149. 15, 400. 40) 164.05 (92.63, 245.73) 0.003
50 179. 85 (119. 55, 300. 75) 116.00 (77.15, 186.35) 0.001
60 148. 00 C 97. 35, 233. 55) 91.95 (61.58, 143.85) <0.001
70 126.05C 85. 83, 196. 50) 76.80 (51.03, 119.25) <0.001
80 110.95C 77.67, 175.80) 68.25 (37.53, 100.50) <0.001
90 99. 75 70.93, 159. 63) 61.95 (28.58, 95.25) <0.001
100 92. 45 ( 66. 68, 144. 68) 56.95 (23.45, 87.95) <0.001
110 89. 50 ( 63. 68, 136.00) 53.35 (19.60, 83.13) <0.001
120 87.40C 61.83, 129.83) 50.45 (16.50, 77.48) <0.001

ROC £k /34T 27~ 120 keV BEZ I AUC {00 0. 72, BI{E A 51. 45 HU I, AH N AUt
H86. 7% FrStEHR 52.1%, 95% CI A 0.615~0.817 (F 4 FE 4),

K4 R AR BE GO A SO M s i M A i 2 2 WAL R
Table 4 The diagnostic performance of virtual monoenergetic imaging for
acute and chronic spinal compression fractures

BRICWIkEE

e/ keV 95% CI
AUC R U/ % KRt/ %

40 0. 668 186.95 68.3 64.6 0. 564~0. 772
50 0. 680 153.90 63.3 72.9 0.576~0. 783
60 0. 697 114. 40 70. 4 70.8 0. 594~0. 800
70 0. 701 101.05 70.5 70.8 0. 598~0. 804
80 0. 709 96. 65 65.3 72.9 0.607~0. 811
90 0.713 52.95 90.5 45.8 0.614~0. 814
100 0.715 63. 65 80. 6 58.3 0.612~0. 816
110 0.713 59. 50 81.7 56.3 0.614~0. 814
120 0.716 51.45 86. 7 52.1 0.615~0. 817
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The Application Value of Dual-Energy CT Virtual
Monoenergetic Imaging in the Differential
Diagnosis of acute and Chronic Spinal
Compression Fractures

KONG Lingling, XU Chijie, ZHAO Minyue, DENG Xiaoyi"’
(Department of Radiology, Jiangsu University Affiliated Aoyang Hospital, Suzhou 215600, China)

Abstract: Objective: To explore the value of dual-energy CT virtual monoenergetic imaging in the differential
diagnosis of acute and chronic spinal compression fractures. Methods: A total of 85 patients with spinal compression
fractures were underwent DECT examination and retrospective analyzed, including 50 acute spinal compression
fractures (60 vertebral bodies) and 35 chronic spinal compression fractures (48 vertebral bodies). All lesions were
diagnosed by surgical pathology or clinical follow-up. The dual-energy CT virtual monoenergetic images were
reconstructed into 9 groups (40~120 keV). Two radiologists scored the image quality of the dual energy CT virtual
monoenergetic imaging at different energy levels. Kappa test was used to evaluate the consistency between observers.
A senior radiologist measured the CT values of spinal vertebral bodies with acute and chronic compression fractures
under different energy levels of dual-energy CT virtual monoenergetic imaging. The Mann-Whitney U test was used
to compare the differences between CT values. The ROC curve was used to analyze the differential diagnostic
performance of virtual monoenergetic imaging for acute and chronic spinal compression fractures. Results: The
subjective assessment of image quality between the two observers was consistent (Kappa =0.805), and the image
quality score was highest at 80 keV virtual monoenergetic level. There were statistically significant differences in
CT values between spinal acute and chronic vertebral bodies at different levels of virtual monoenergetic imaging,
with P values <0.05. ROC curve analysis showed that the highest AUC value at 120 keV was 0.72, and the
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corresponding sensitivity was 86.7%. Conclusion: Compared with conventional CT, dual-energy virtual
single-energy imaging can perform qualitative and quantitative comprehensive evaluation through morphological
features and CT values. It can better identify acute and chronic compression fractures of the spine, which can help
guide clinical treatment decisions and improve patient prognosis.

Keywords: virtual monoenergetic; dual-energy CT; energetic curve
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