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ABSTRACT Objective:To evaluate the diagnostic value of lumbar hyperextension MRI, through studying the changes of
spinal stenosis degree in lumbar hyperextension position. Methods : From September 2018 to February 2020,26 patients with
lumbar spinal stenosis did lumbar spine neutral and hyperextension MRI scans. There were 11 males and 15 females, aged from
43 to 85 (64.00+£10.37) years. As 6 patients induced and aggravated the symptoms of low back and leg pain in the hyperexten-
sion position, qualified MRI data could not be collected. Because of that,a total of 20 patients” qualified data were collected.
Mimics Medical 21.0 medical image processing software was used to measure the relevant diagnostic parameters of lumbar
spinal stenosis,analyze the change rules statistically,and evaluate the degree of lumbar spinal stenosis and changes in nerve
compression in the hyperextension position. Results: The sagittal diameter and cross-sectional area of the lumbar spinal bony

canal do not change significantly with the body position ;the sagittal diameter of the dural sac,the sagittal diameter of the dural
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sac,and the disc yellow space all have different degrees of decline in the hyperextension position. Conclusion: For the imaging

diagnosis of lumbar spinal stenosis, lumbar spine hyperextension position MRI can be a good complement for the routine neu-

tral MRI examination ,and it is more sensitive to the clinical diagnosis of lumbar spinal stenosis.
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Fig.1 MRI scan of lumbar spine in neutral position 1a. Sagittal MRI  1b,1c,1d. Axial MRI at Ls 4, L, 5, LsS;, respec-
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Tab.1 DSCA by MRI measurements in 20 patients with

lumbar spinal stenosis at different positions (x+s ,mm?)

JZ it Sz AL i fi tH PE
Ls 105.14£35.98  87.11+44.01 1.418 0.164
Lis 99.64£32.67 76.38+29.41 2.366 0.023
LsS, 103.33+42.84  75.53+35.56 2.233 0.032

respectively
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Fig.3 The actual measurement diagram of cross-sectional area of bony canal (green heart area) and anterioposterior distance of dural sac (green line)
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Tab.2 DAP by MRI measurements in 20 patients with

lumbar spinal stenosis at different positions (x+s ,mm)

JZ i i T t{E P
Lsa 11.56+2.33 9.47+1.99 3.050 0.004
Lys 10.27+3.42 7.67+2.16 2.878 0.006
LsS, 12.68+2.86 9.36+3.58 3.240 0.003
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Fig.2 MRI scan of lumbar spine in hyperextension position 2a. Sagittal MRl ~ 2b,2¢,2d. Axial MRI at L 4, Ly 5, LsS;,
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Fig.4 The actual measurement diagram of anterioposterior distance of bony canal (green line) and coiss-sectional area of dural dac (yellow oval area)

Fig.5 Diagram of disk-fiavum ligamentum space measurement method
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Tab.3 BCA by MRI measurements in 20 patients with

lumbar spinal stenosis at different positions (x+s ,mm?)

JZ T Sz AL s iEia t1E P1H
Lss 176.14+65.48  182.63+59.78 0.327 0.745
Lis 182377659  174.62+72.44 0.329 0.744

LsS, 219.42+86.09 216.33+67.39 0.126 0.900
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ZR (x£5, mm)
Tab.4 BAP by MRI measurements in 20 patients with

lumbar spinal stenosis at different positions (x+s ,mm)

JZ L ERVAA FuRLiEA i PAi
Lss 16.44+3.33 15.56+3.23 0.848 0.402
Lys 13.27+3.56 13.58+2.92 0.301 0.765
LsS, 15.09+2.17 14.67+3.39 0.467 0.643

x5 BEHERE 206 2FFREMEAMS MRI &6 B S
53R (x5, mm)
Tab.5 DS by MRI measurements in 20 patients with

lumbar spinal stenosis at different positions (x+s,mm)

JZ i Sz AL i i ¢ PE
Lsa(75) 5.07+0.67 4.23£0.92 0.002 0.002
Ls.(47) 4.97£0.58 4.19£0.73 3.741 0.001
Las(7) 4.62+0.67 2.58+0.71 9.345 0.000
Lys(£5) 4.53+0.81 2.71+0.98 6.402 0.000
LsSi (%) 4.69+0.92 3.27+1.03 4.598 0.000
LsSi(£7) 4.78+1.05 3.33+0.85 4.800 0.000
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