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Morphologic changes of lumbar foramen on X-rays in different positions and the relation with percu-
taneous endoscopic surgery/REN Zhiwei, YIN Si, YANG Yimin, et al/Chinese Journal of Spine and
Spinal Cord, 2018, 28(1): 33-37

[Abstract] Objectives: To measure and analyze lumbar foramen parameters on X-rays in natural, extension
and flexion positions, and to illustrate the changes of foramen in different positions and its relation with en-
doscopic surgery. Methods: From December 2014 to October 2015, 100 patients(58 males and 42 females)
suffering from low back pain who performed X-ray in our hospital were selected. The height, width of lumbar
foramen and the lumbar lordosis were measured on each X-ray in neutral, flexion and extension positions.
Based on the lumbar motion changes from neutral to flexion, the patients were diveded into 3 groups (<10°,
10°-20° and >20°). The differences in foramen and vertebrae parameters among positons were analyzed by
using one—way ANOVA, Pearson’s correlation coefficients were used to investigate the changes of foramen
height and width in different postions and the relationship between these changes and lumbar motion. Re-
sults: The average height of lumbar foramen was 20.2+3.7mm(15.0-22.7mm) and the width was 13.7+2.7mm
(6.7-10.8mm) in neutral position. The height and width of intervertebral foramen decreased from top to bottom
segment of lumbar spine. All lumbar foramen heights and widths decreased in extension compared to neutral
position, but there was no statistical significance(P>0.05). The height and width of lumbar foramen in flexion
increased significantly compared to neutral and extension positions(P<0.05). In the group of lumbar flexion >
20°, foramen heights at all segments except L5/S1 and foramen widths from L2-L5 increased significantly
compared to the groups of <10° and 10°-20°(P<0.05). Conclusions: Lumbar foramen heights and widths in-

crease significantly in flexion positions, and widths increase subsequent to the flexion angle increase.
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Figure 1 Parameters measured on lumbar X-ray(a Fora-

men height; b Foramen width; ¢ Lumbar lordosis)
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Table 1 Changes of lumbar foramen height and width at different positions
N HE 8] L =5 % (mm) HE 8] L P8 5 (mm)
JEEAFE 1Y BE Height of foramen Width of foramen
Lumbar - - - - - -
Neutral Extension Flexion Neutral Extension Flexion
L1/2 21.1£2.6 20.2+2.27 22.422.90 10.8+2.3 11.1£2.3 13.0£2.712
L.2/3 22.7+2.8 22.4+2.4 23.8+2.702 10.4+2.4 10.0£2.6 12.3+2.672
L3/4 22.2+2.3 21.9+2.4 23.0+2.402 9.9+1.9 9.5+2.3 11.7+2.9%2
L4/5 20.0£2.5 19.322.1 20.8+2.21% 8.4+2.5 7.7+2.4 9.3+2.512
L5/S1 15.0£2.3 14.5+2.4 15.9+2.312 6.7£1.9 6.1£1.7 7.6£2.072

D5 P ar AL L P<0.05 Q5 i3 i H 4 P<0.05

Note: (DCompared with neutral group, P<0.05; @Compared with extension group, P<0.05
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Table 2 Lumbar motion related to the changes of

foramen height
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Table 3 Lumbar motion related to the changes of

foramen width
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Changes of lumbar foramen height
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HETE] L 98 B2 A2 4K (mm)

H@ﬁf}{_ﬁdﬂg Changes of lumbar foramen width

Changes of
lumbar motion ~ L1/2 1273 L3/4 LA4/5 L5/S1

<10°
(n=35)
10°~20°
(n=30)

>20°
(n=35)

-04+25 -0.1£2.6 -0.5+2.1 0.3+2.2 1.0£2.6

1.3+2.2  0.8+1.8 0.6£1.8 -0.3+22 0.2+2.1

2.3+2.21226+2.02 2.5+2.372 2242672 1.3+1.7

Pearsonff] X
Pée;rson 0.34 0.57 0.60 0.35 0.11
correlation
coefficient

15y 14529 06520 05516 0.1s25 04<19
n=35)

1(0(’_”32(?(’ 15426 1.7+24 1834 08:1.9 1.0+1.7
n=30)

>20° o) )] (o]

(e 27422 2.0+2.77 312227 0.9+2.57 13422
n=35)
Pearsnnﬂ]jﬁ

Pearson 035 0.48 0.42 039 029
correlation

coefficient

1 (D5 <1004 e P<0.05;@5 10°~20°41 L 8 P<0.05
Note: (DCompared with group <10°, P<0.05; (2Compared
with group 10°-20°, P<0.05

D5 <10°41 e P<0.05
Note: (DCompared with group <10°, P<0.05
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