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The characteristic and significance of normal human lower lumbar nerve root and vertabral interlami-
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[Abstract] Objectives: To investigate the characteristic of the normal human lower lumbar nerve root and
interlaminar space under CT volume rendering technique, and to provide the basis for safe practice of the
full—endoscopic technique. Methods: From September 2011 to November 2011, CT volume rendering tech-
nique was performed on lumbar nerve root and interlaminar space of 60 healthy population. There were 32
males and 28 females with a mean age of 40(20-59) years old. Three—dimensional reconstruction data of low-
er lumbar spine under 64-slice spiral CT were transferred into working station, multi-planar reconstruction
(MPR) technique was used to obtain the sagittal, coronal and cross sectional imaging, the starting point of
nerve root was determined, then the imaging of lower lumbar nerve root and vertabral interlaminar space was
obtained under CT volume rendering technique(VRT). Index included: the vertical diameter(VD) and longitude
diameter (LD) of interlaminar space; the vertical distance from nerve root to the superior edge of pedicle
(PSRD), the vertical distance from nerve root to the inferior edge of pedicle(PIRD); the vertical distance from

nerve root to the superior edge of vertebral lamina (LSRD), the vertical distance from nerve root to medial
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edge of the facet(LMRD); the straight distance from nerve root to the inferior edge of pedicle(RSD); the angle

between nerve root and dura mater (RA). Each parameter was statistically analyzed. Results: All images of
lower lumbar nerve root and vertebral interlaminar space from 60 cases were obtained under CT volume ren-
dering technique. Four types were determined according to the position of nerve root and interlaminar space:

superior edge and medial, superior edge and outside, inferior edge and medial, inferior edge and outside.
However, there was statistical significance with adjacent segment parameters(P<0.05). The values of VD, LD,
PSRD, PIRD, LSRD, LMRD and RSD increased gradually from [4 to S1; on the contrary, the RA decreased
gradually from 14 to S1, and the length of nerve root in the spinal canal increased gradually. Conclusions:
The morphology of the lower lumbar nerve root and interlaminar space can be accurately detected by CT vol-
ume rendering technique, which can be used for the surgical treatment of lumbar disc herniation under full-
endoscopic technique.
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Figure 1 Imaging methods: Using multi—planar reconstruction(MPR) technique to obtain the sagittal(a), coronal(b) and

cross sectional(c) imaging, locating nerve root, then obtaining the imaging of lower lumbar nerve root and vertabral inter-
laminar space under CT volume rendering technique(VRT)(d) Figure 2 Measurement parameters diagram[(D the vertical
diameter(VD) and longitude diameter(LLD) of interlaminar space; @the vertical distance from nerve root to the superior
edge of pedicle(PSRD), the vertical distance from nerve root to the inferior edge of pedicle(PIRD): the distance of line
A with B.C; Bthe vertical distance from nerve root to the superior edge of vertebral laminae(LSRD), the vertical dis-
tance from nerve root to medial edge of the facet (LMRD): the distance of point a with coordinate axes; @Dthe straight
distance from nerve root to the inferior edge of pedicle(RSD); Gthe angle between nerve root and dura mater(RA) (white
arrow)| Figure 3 Four types of diagrams according to the position of nerve root and interlaminar space under CT VRT

a superior edge with medial b superior edge with outside ¢ inferior edge with medial d inferior edge with outside
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Table 1 Type of different segments of lower lumbar nerve root and vertabral interlaminar space

MEMT %k FAR( Superior edge of vertebral laminae)

HEMR |2 F A (Inferior edge of vertebral laminae)

L4 L5 S1 14 L5 S1
(L) AH(R) (ML) AHI(R) (L) Ai(R) (L) A1(R)  Z(L) Ai(R)  ZE(L) 4i(R)
KATRN G
Outside edge of the facet 28 26 6 6 1 1 L 24 2 2 I 1
KRN G N
Medial edge of the facet 8 10 46 48 54 54 0 0 6 4 4 4
a3 ) 36 36 52 54 5555 u 4 8§ 6 5 s
otal
T 28 ZEMIMERR BT 5 7, A7 DA AR 77
Note: L, left vertabral interlaminar space; R, right vertabral interlaminar space
R2 OPEEBMATEHRBERAAGMNSHEXNESH (xs)

Table 2 The left and right parameters of 60 normal human lower lumbar nerve root and vertabral interlaminar space

L4

L5

S1

% (L) £ (R)

7 (L) £ (R)

% (L) £ (R)

MEMR % 12 F 42 (mm)

Interlaminar window verdical diameter(VD)
HEMR 7 A2 4% (mm)

Interlaminar window longitude diameter(LD)
o)

Angle between nerve root and dure mater(RA)

PR A ST Z BB (mm)

Distance from nerve root to inferior edge of pedicle(RSD)

MR IR 0 HE S 1 T 1 B (mm)

Vertical distance from nerve root to superior edge of pedicle(PSRD)

MR U6 A HE S T 4 B R (mm)

Vertical distance from nerve root to superior edge of pedicle(PIRD)

P2 HURS B A7 ZE AR 2 B B (mm)

Vertical distance from nerve root to superior edge of lamine(LSRD)

MR IR 2 BT ORI 2k T ELBE B (mm)

Vertical distance from nerve root to medial edge of facet(LSRD)

9.78+2.11 9.93+1.55

7.65+1.88 7.69+2.11

48.88+8.58 50.04+9.27

13.79+5.57 13.66+7.97

-6.68+7.72 -6.93+8.27

8.75+£5.35 8.94+3.15

1.33+2.88 1.32+3.54

1.38+1.67 1.37+1.81

10.55+0.88 10.33+1.23

9.41+2.31

9.39+1.97

42.34+8.38 41.88+9.53

19.22+5.11 20.11+4.77

4.82+6.11 4.68+6.35

13.35+3.93 13.04+4.41

4.36+3.52 4.30£3.69

9.40+1.79 9.41+1.80

12.14+3.17 12.01+3.14

11.58+1.83 11.59+2.44

29.34+6.64 29.08+7.57

26.90+5.24 26.55+4.44

7.02+5.14 7.34+6.69

20.95+5.21 21.68+3.38

8.58+4.72 8.63+4.77

11.58+2.01 11.60+2.09

& [ — 1 B A A H 449 T 32 2% 5 (P0.05)

Note: No statistical significance between left and right parameters in the same level(P>0.05)
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