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[Abstract] Objectives: To measure the distance between the exiting nerve roots and the superior articular
process in the lumbar intervertebral foramen by the multi-planar reformation(MPR) technique, and to provide
important anatomic reference for clinical percutaneous transforaminal spinal endoscopic surgery. Methods: This
study included 60 healthy volunteers who underwent multi-slice spiral CT continuous tomography from January
to February 2018, 30 males and 30 females, with an average age of 50.8+13.2(21-73) years. The scanned CT
images were reformatted by MPR technique to measure the distance between the exiting nerve roots and the
tip of the superior articular process, the midpoint of the superior articular process, the root of the superior
articular process in the LI-L5 intervertebral foramen. Results: (DThe distances between the exiling nerve
roots and the superior articular process in the L1-L5 intervertebral foramen were not significantly different
between different genders or between the left and right side of lumbar spine(P>0.05). @The distances between
the exiting nerve root and the superior articular process gradually increased from L1 to L5, but the differ-
ences were only about Imm. The distances between the L5 exiting nerve root and the tip, the midpoint, the
root of the superior articular process were 3.91+0.50mm, 4.67+0.57mm, 5.77+0.56mm respectively. 3)The dis-
tances between the exiting nerve root and the tip, the midpoint of the leading edge, the root of the superior
joint gradually increased, and the maximum distances were 4.29+0.20mm in L1, 4.36+0.27mm in L2, 4.61%
0.44mm in 13, 4.92+0.39mm in 14, 5.77+0.56mm in L5. @The distance between the exiting nerve roots and
the superior articular process gradually increased from tip to root in L1-L5, and the differences ranged from

0.92+0.31mm to 1.86+0.57mm, which presented a trapezoid shape. Conclusions: The three—dimensional bone—
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nerve space between the exiting nerve root and the superior articular process in the lumbar intervertebral

foramen is approximately parallel or trapezoid shape which is narrow in proximal end and wide in distal end.

To reduce the injury rate of exiting nerve roots in PELD,

the foraminoplasty to enlarge the intervertebral

foramen near the facet joint is strongly recommended before the introduction of 7.5mm —diameter working

cannula.
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Figure 1 Positioning the three —dimensional center of rotation at the tip of superior articular process a reformatted

oblique image b axial image ¢ sagittal image d coronal image Figure 2 Adjust measurement image a rotate the image
horizontally 45° toward the measurement side on the reformatted oblique image b rotate downward 10°-15° and adjust to
clearly show the lumbar spine exiting nerve root and superior articular process leading edge Figure 3 Measure the
distance from top to bottom in the intervertebral foramen, a is the distance between the exiting nerve roots and the tip
of the superior articular process; b is the distance between the exiting nerve roots and the midpoint of the superior

articular process; c is the distance between the exiting nerve roots and the root of the superior articular process
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Table 1 Comparison of the distance between LI-L5 nerve roots and superior articular process
on both sides for different genders
3 /Male 4 /Female e
72/ Left 4 0l/Right £t/ Total 72/ Left FMRight 4 H/Total Fotal

Lla 3.35+0.24 3.39+0.46 3.38+0.33 3.35+0.29 3.37+0.43 3.37+0.23 3.38+0.28
L1b 3.79+0.34 3.68+0.54 3.78+0.28 3.82+0.44 3.69+0.53 3.78+0.25 3.80+0.26
Lle 4.19+0.25 4.32+0.53 4.29+0.31 4.44+0.42 4.35+0.28 4.38+0.37 4.29+0.20
L2a 3.37+0.46 3.32+0.34 3.37+0.32 3.37+0.25 3.34+0.59 3.35+0.60 3.36+0.26
L2b 3.91+0.55 4.06+0.58 3.94+0.52 4.02+0.54 4.07+0.52 4.03+0.44 4.01+0.38
L2¢ 4.32+0.36 4.41+0.39 4.38+0.17 4.31£0.56 4.40+0.47 4.38+0.48 4.36+0.27
L3a 3.40+0.36 3.52+0.43 3.48+0.39 3.35+0.24 3.40+0.36 3.38+0.58 3.50+0.36
L3b 4.02+0.73 4.18+0.54 4.10+0.49 3.83+0.49 4.10+0.45 4.05+0.40 4.12+0.40
L3c 4.48+0.78 4.64+0.39 4.61+0.58 4.50+0.67 4.63+0.49 4.62+0.69 4.61+0.44
L4a 3.59+0.37 3.69+0.43 3.64+0.50 3.54+0.49 3.60+0.45 3.60+0.29 3.62+0.39
L4b 4.02+0.85 4.32+0.56 4.24+0.36 4.26+0.57 4.01+0.49 4.13£0.55 4.15+0.32
L4c 4.87+0.67 5.00+0.75 4.93+0.43 4.89+0.57 4.96+0.78 4.92+0.61 4.92+0.39
L5a 3.79+0.65 4.01+0.44 3.91+0.66 3.86+0.67 3.93+0.78 3.91+0.93 3.91+0.50
L5b 4.60+0.78 4.58+0.35 4.59+0.74 4.68+0.89 4.41+0.99 4.55+1.00 4.67+0.57
L5c 5.70+0.10 5.86+0.99 5.86+0.79 5.63+0.37 5.72+0.55 5.71x0.77 5.77+0.56

TEca, MRS BT RIGHBE RS b, Hh 28RS B OG0 RATZ P B R o, 1 D28 AR S B DG SRR AR IE

Note: a,

the distance between the exiting nerve roots and the tip of the superior articular process; b, the distance between the

exiting nerve roots and the midpoint of the superior articular process; ¢, the distance between the exiting nerve roots and the root of

the superior articular process
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