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Study on anatomical parameters of adult lumbar intervertebral disc and endplate based on CT

HAN Xi-ming' ,NIU Li-pan’,LIU Feng-xia',MA Jing-xu*,WANG Hong’ (1. Department of Anatomy ,School of Foundation
Medicine of Xinjiang Medical University , Wulumugt 830011, Xinjiang, China;2. Imaging Center ,the Second Affiliated Hos-
pital of Xinjiang Medical University , Wulumuqi 830011, Xinjiang, China)

ABSTRACT Objective To provide basic data for clinical application and individualized design of lumbar disc prostheses by
measuring the anatomical parameters of lumbar intervertebral discs and endplates in healthy adults with CT three-dimensional
reconstruction technology. Methods A retrospective analysis was performed on 200 males and 200 females with normal lumbar
spine who were admitted to the imaging center or outpatient department of the Second Affiliated Hospital of Xinjiang Medical
University from September 2019 to December 2020. The age ranged from 20 to 60 years old ,with an average of (40.61+£11.22)
years old. The measurement segment was L,—S, intervertebral disc,and the measurement indicators included the axial antero-
posterior diameter and transverse diameter of the intervertebral disc,sagittal anterior, middle and posterior height, coronal left
and right height,intervertebral space angle,and transverse and anteroposterior diameters of the upper and lower endplates of
each vertebral body. Results (DIn terms of gender, the anatomical parameters of L,-S; disc axial diameter, transverse diame-
ter, sagittal anterior, middle and posterior height,left and right coronal height and intervertebral space angle were all higher in
males than in females (P<0.05),and the anatomical parameters of upper and lower endplates of L,-S; vertebral body were
higher in males than in females (P<0.001). @1In comparison of sagittal height of anterior, middle and posterior intervertebral
discs, the sagittal height of L,—Ls intervertebral discs was middle-high > anterior-high > posterior-high (P<0.001) , while that of
LsS, intervertebral disc was anterior-high > middle-high > posterior-high (P<0.001). 3In the comparison of left and right coro-

nal height, there was no statistical significance in the left and right coronal height of L,—S, disc between male and female (P>
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0.05). @The L,-S, intervertebral spaces angle between male and female increased with the increase of vertebral body seg-
ments. (3The anterior and posterior diameters and transverse diameters of upper and lower of L;—S, vertebral bodies endplates
were height in males than in females (P<0.001). Conclusion The results suggest that gender differences should be considered
in the design of adult lumbar disc prostheses. The anatomical parameters of the lumbar intervertebral disc varied with the in-
crease of the vertebral body sequence, suggesting that different anatomical parameters of the intervertebral disc should be con-

sidered in the design of the artificial intervertebral disc,and the changes in the height of the sagittal position suggest that the

design of the intervertebral disc should be wedge-shaped.
KEYWORDS CT 3D reconstruction;;
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Fig.1 Measurements of axial and transverse diameters of the lumbar intervertebral disc,sagittal anterior,middle and posterior height , intervertebral space

Angle , left and right coronal height,and transverse and anterior diameters of the upper and lower endplates of each vertebral body ~1a. The anterior-pos-
terior diameter and transverse diameter of the intervertebral disc were 36.54 mm and 54.17 mm, respectively ~ 1b. Posterior-high of L; ; was 6.46 mm,an-
terior-high of L, s was 8.21 mm, and the middle-high of LsS, was 8.57 mm 1c. Intervertebral space angle of L,;was 9.4° 1d. The anterior and posterior
diameters of upper and lower endplates of L; vertebral body were 20.08 mm and 20.46 mm,respectively 1e. The left and right coronal heights of L; 4, were

6.46 mm and 6.02 mm ,respectively 1f. The transverse diameters of the upper and lower endplates of L, vertebral body were 32.67 mm and 31.81 mm

x1 BUHMLEHEERZXUBETSBHLER ()

Tab.1 Comparison of sagittal anatomical parameters between male and female intervertebral discs(x+s)

i e HE 1] 25 2% 57 717 =5 /mm HE 5] 485 9% 407 7 R /mm HE 18] 43 2% 47 5 5 /mm HE [F] B e £y /©

W& R S 1E P 5 k'S (1 PfE 5% % (i P % % i P

L. 624+ 578+ 3.664 0000 805+ 7.62+ 2941 0.003 453+ 394+ 2401 0.017 645+ 6.05+ 3.759 0.000
1.19 1.30 1.39 1.54 3.04 1.67 1.08 1.07

Ls 751+ 7.07+ 2885 0.004 932+ 8.85+ 2907 0.004 512+ 460+ 2924 0.004 786+ 7.32+ 2477 0.014
1.48 1.57 1.54 1.69 1.70 1.84 2.74 1.47

Lss 887+ 836+ 2813 0.005 1061+ 10.13+ 2708 0.007 621+ 5.65+ 2978 0.003 905+ 8.61+x 2549 0.011

1.70 1.90 1.68 1.88 1.74 1.98 1.68 1.72

Lys  9.58+ 9.04+ 2878 0.004 1125+ 1071+ 3.046 0.002 625+ 574+ 2801 0.005 995+ 951+ 2.654 0.008
1.76 2.00 1.64 1.86 1.73 1.88 1.62 1.67

LS, 1121+ 1076 + 3.110 0.002 997+ 956+ 3.032 0.003 487+ 452+ 3397 0.001 1514+ 14.72+ 2.076 0.039
1.53 1.36 1.41 1.33 1.02 1.08 2.05 1.96
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F2 B EHEEE AN AL S B (xts)
Tab.2 Comparison of coronal and axial disc anatomical parameters between male and female intervertebral discs(x+s)
A7 mm

i A SR N = TR A = R AR LI ERE
[T A iy offi P W T ff  PH Ll s i P % 7 i PH

Lo 596+ 543+ 8947 0.000 592+ 540+ 8.660 0.000 4600+ 44.58+ 6.685 0.000 3482+ 3331+ 7.658 0.000
0.56 0.62 0.57 0.62 2.10 2.15 1.95 1.99

Lz 644+ 564+ 2900 0.004 6.14x 5.66+ 7.264 0.000 4725+ 4596+ 5.730 0.000 36.55+ 35.03+ 8.259 0.000
0.86 0.71 0.63 0.70 2.27 222 1.81 1.85

Lys 636+ 581+ 7.032 0.000 641+ 584+ 7378 0.000 49.14+ 47.89+ 5.668 0.000 37.8 36.43+ 8.027 0.000
0.70 0.83 0.72 0.80 2.08 2.33 1+1.53 1.87

Lis  6.66x 6.10+ 6.632 0.000 6.72+ 6.10+ 7.381 0.000 51.11+ 49.89+ 6.108 0.000 38.75+ 37.32+ 7.987 0.000
0.76 091 0.78 0.90 1.85 2.14 1.65 191

LsSi 573+ 5.05+ 8.071 0.000 573+ 505+ 7.963 0.000 50.07+ 48.81+ 7.106 0.000 37.88+ 36.57+ 6.414 0.000
0.79 0.88 0.84 0.88 1.69 1.86 1.80 2.23

x3 BHEMLTEEELLLRERNGTEERBISHILE (1)
Tab.3 Comparison of anatomical parameters of transverse and anteroposterior diameters of the lumbar upper endplate

between male and female (x+s)

{7 mm
) HEEAfE 1 & B B A HEEAfE b A T I A%
fiit % % Ll P % /3 t1H Pa
L, 48.35+1.28 40.41+3.27 31.846 0.000 32.99+1.19 29.73x1.57 23.365 0.000
Ls 50.08+1.34 42.27+1.05 45.003 0.000 34.64£1.25 31.26£1.57 23.790 0.000
Ly 51.99+1.24 44.15+2.11 45213 0.000 36.14+1.31 32.52+1.51 25.396 0.000
Ls 53.59+1.25 45.96+1.94 46.640 0.000 37.50+1.17 33.93+£2.76 16.804 0.000
Si 54.00+1.11 46.00+1.68 49.094 0.000 38.68+1.17 34.26+1.61 17.189 0.000

F4 BEMZEEETEAREENTEEMBYSHLE ()
Tab.4 Comparison of anatomical parameters of transverse and anteroposterior diameters of the lumbar lower endplate

between male and female (x+s)

AV . mm
\ JEHE T 2 A £ JEHE T 2 Al i J 14
fiel % u i P{H % © EEN PAd
Ly 47.19+1.41 39.49+2.12 42.638 0.000 32.06+1.17 28.85+1.57 23.106 0.000
L, 48.96+1.39 41.20+2.04 44.244 0.000 33.51+1.35 30.25+1.31 24.444 0.000
Ls 50.78+1.24 42.94+2.01 46.930 0.000 34.72+1.46 31.15+1.48 24214 0.000
Ly 52.59+1.39 44.72+1.96 46.046 0.000 36.00+1.29 32.55+1.58 23.867 0.000
Ls 53.90+0.94 46.63+1.84 49.737 0.000 37.00+1.04 33.72+1.52 24.982 0.000

x5 BUEMXUEBEEEEZEXUINPES ELER (vxs)

Tab.5 Comparison of sagittal anterior ,middle and posterior height of lumbar intervertebral discs between male and female

(xs)
A7 mm

- 5 2k

VA 1) 5% B — — o — -
il 5 s Ji = F 18 P{H i 55 s == F1H P{H
L, 6.24+1.19  8.05+1.39 4.35:1.61  344.170 0.000 5.80£1.28  7.62+1.54 3.94x1.67  297.049 0.000
Las 7.51£1.48 932+1.54 5.12+1.70  356.440 0.000 7.10£1.54 8.85+1.69 4.60x1.84  316.064 0.000
Ls. 8.87+1.70 10.61x1.68 6.21x1.74  337.186 0.000 8.40+1.86 10.13+1.88 5.65+1.98  278.410 0.000
Lus 9.58+1.76 11.25+1.64 6.25+1.73  440.205 0.000 9.08+1.96 10.71+1.86 5.74+1.88  353.057 0.000

LsS, 11.21+1.53  997+1.41 4.87+£1.02  1252.623 0.000 10.79+1.38  9.56+1.33  4.52+1.08 1 356.823 0.000
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Tab.6 Comparison of left and right coronal height of L,—S, disc between male and female (x+s)
A7 mm
A [F] 4 s i
7r i X(:N P1i 7 i {8 P1H
Li» 5.96+0.56 5.92+0.57 0.819 0.413 5.43+0.62 5.40+0.62 0.453 0.651
Los 6.44+0.86 6.14+0.63 0.880 0.379 5.64+0.71 5.66+0.70 -1.049 0.295
Lss 6.36+0.70 6.41+0.72 -0.747 0.456 5.81+0.83 5.84+0.80 -0.371 0.711
Lys 6.66+0.76 6.72+0.78 -0.780 0.436 6.10+0.91 6.10+0.90 0.036 0.971
LsS, 5.73+0.79 5.73+0.84 -0.021 0.984 5.05+0.88 5.05+0.88 0.058 0.954
xT BHEMLER L-Ls #EE ETERLE (x+5)
Tab.7 Comparison of upper and lower endplates of L,~L; vertebrae in male and female (x+s)
{7 mm
Wbk 5t Zt
Bt 15 PfH A A2 15 Pfd itz tfH Pfd IERE tfH Pfd

L, k 48.34+£3.27 14.544 0.000 32.99+1.57 8.439 0.070  40.41+3.27 4.280 0.000 29.73+£1.57 7.760  0.094
L, F 48.96+2.04 33.51+1.31 41.20+2.04 30.25+1.31
L; |k 50.08+2.05  15.815 0.000 34.64+1.57 1.155 0.250  42.27+2.05 12.828  0.000 31.26+1.57 1.595  0.112
Ly 50.78+2.01 34.72+1.48 42.94+2.01 31.15+1.48
L, | 51.99+2.11 9.312 0.000 36.14+1.96 1.904 0.058  44.15+2.11 9.426 0.000 32.52+1.51 0.356 0.722
L, F 52.59+1.51 36.00+1.58 44.72+1.96 32.55+1.58
Ls I+ 53.59+1.94 4576 0.000 37.50+2.76 8.088 0.140  45.96+1.94 11.593  0.000 33.93+2.76 1.252 0212
Ls T 53.90+1.84 37.00+1.52 46.63+1.84 33.72+1.52

x8 BHMLTEREBEHEBKRLALE (v55)
Tab.8 Comparison of lumbar intervertebral space angle

between male and female (x+s)

i fir©

B A [F) B HE prgics

Li, 6.45+1.08 6.05+1.07

Los 7.86+2.74 7.32+1.47

| 9.05+1.68 8.61+1.72

Lys 9.95+1.62 9.51+1.67

LsS, 15.14+2.05 14.72+1.96

FAH 598.213 856.503

P{H 0.000 0.000
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