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Lumbar vertebral endplate sagittal morphology of patients with lumbar disc herniation/DING Junzhe,
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[Abstract] Objectives: To investigate the lower lumbar spine(L3-S1) sagittal endplate morphology of lumbar
disc herniation(LDH) patients. Methods: A retrospective analysis was performed on patients with lumbar disc
herniation and volunteers treated in our hospital from June 2016 to July 2017. A total of 141 patients with
LDH were enrolled, including 61 males and 80 females, with an average age of 61.6+10.1(41-79) years and
an average BMI of 26.3+3.4(18.3-33.2). The control group included 109 volunteers, including 47 males and
62 females, with an average age of 55.4x12.2 (40-87) years and an average BMI of 25.3+3.6 (17.6-32.5).
Endplate morphological parameters from L3 inferior endplate to S1 superior endplate in LDH patients and
control volunteers were measured on mid-sagittal CT reconstruction. Morphology parameters included endplate
concavity depth(ECD), sagittal concavity angle(SCA) and endplate concavity apex(ECA). Degeneration of inter-
vertebral discs were evaluated by using Pfirrmann classification on MRI image. Endplates of volunteers were
used as control. The t—test was used to compare the sagittal endplate morphological parameters between the
LDH group and the control group. Endplate morphology parameters of both LDH patients and control volun-

teers were grouped according to the degree of disc degeneration (Pfirrmann Il to Pfirrmann V). Kruskal-
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Wallis test was used to compare the endplate morphology among different groups. Results: The ECD of each

segment of LDH group was significantly lower than that of the control group(P=0.016 at 14 superior endplate;

P<0.01 at the remaining endplates).

The endplate SCA of each segment of LDH group was significantly

greater than that of the control group(P<0.01). There were no statistically significant differences of ECA in all

segmental endplates except for the L3 inferior endplate(P=0.014). Comparison of Pfirrmann Il and IV discs in

the 14/5 and L5/S1 segments showed that the ECD of endplates in LDH group was significantly smaller than

that of the control group(P<0.05) and there was no significant difference between the groups in the ECA(P>

0.05). The results of Kruskal-Wallis test showed that with the progression of intervertebral disc degeneration,
the ECD of each segment decreased(P<0.01), the SCA increased(P<0.01), and ECA showed no consistent trend

between groups. Conclusions: The results of the present study show that endplates of LDH patients are less

concaved compared to those of the controls. Lower degree of endplate concavity corresponds to high degree of

intervertebral disc degeneration.
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Figure 1 Endplate morphology on the mid—sagittal plane of CT reconstructions of the lower lumbar spine.

defined as the anterior margin of the endplate, point P as the posterior margin of the endplate.

Point A was

CD was the longest

vertical intersection line of AP a SCA was the angle formed by line AC and CP b ECD was defined as the length of

line CD ¢ ECA was defined as the ratio of AD to DP
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#*1 LDH AMMBARETREWKESF
Table 1 Distribution of endplate shapes in different segments
P /Flat Ji# 1 %/Oblong I 10 B [Ex—centric
LDH#L PONIE:| LDH# X R EH LDH# PONIE:|
LDH group Control group LDH group Control group LDH group Control group
L3 IEP 5 3 52 95 5 11
L4 SEP 12 2 39 77 11 30
L4 1EP 7 0 90 101 19 8
L5 SEP 23 6 37 66 56 37
L5 IEP 8 0 32 61 48 48
S1 SEP 40 19 11 54 11 17
A1l Total 95 30 261 454 150 151
ST Total 125(11.0%) 715(62.7%) 301(26.4%)
U TEP 09 T 44k ; SEP O 24
Note: 1EP, inferior endplate; SEP, superior endplate
#*2 LDHAMXMBAZTREWHESH (xs)

Table 2 Comparison of endplate morphology between the lumbar disc herniation group and the control group in

13/4, TA/5 and L5/S1

L3 IEP 14 SEP L4 IEP L5 SEP L5 IEP S1 SEP

ZENRJE it R BE/ECD  (mm)

LDH 41/LDH group 2.37£0.73 2.17+0.86 1.95+0.68 1.4740.52 1.99+0.67 0.79+0.37

%t I 41 /Control  group 2.71£0.69Y 2.46+0.70% 2.92+0.69” 2.570.917 3.15+0.94% 1.70+0.76%
S AR TR i f/SCA (°)

LDH 41/LDH group 164.7+4.3 165.15.1 164.6+5.1 164.1+7.5 161.5+7.4 171.3+4.2

%t B 41/Control  group 159.125.0V 157.725.5Y 157.125.4Y 155.6+7.57 154.0£7.07 162.6+6.87
LR it TR A E/ECA

LDH 41/LDH group 1.35+0.48 1.44+0.74 1.13+0.59 2.16+1.19 1.77+0.87 1.34+1.14

Xt HE 41 /Control  group 1.16+0.50% 1.56+0.75 1.14+0.50 2.07+0.81 1.87+0.61 1.32+0.85

TEIEP, F44R;SEP, 44k, 5 LDH 41 b4 ,(DP<0.01,@2P<0.05
Note: IEP, inferior endplate; SEP, superior endplate; Compared with LDH group, MP<0.01; @P<0.05
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Figure 2 LDH patient, 48-year—old male, diagnosed as L5/S1 lumbar disc
herniation a CT reconstruction mid-sagittal image:
measured at LS [EP and S1 SEP b MRI T2 image:
(Pfirrmann [V)
reconstruction mid-sagittal image:

L3 IEP to S1 SEP b MRI T2 image: 1.3-S1 intervertebral disc(Pfirrmann 1)

morphology parameters were
L3-S1 intervertebral disc
43-year—old female a CT

morphology parameters were measured from

Figure 3 Control group volunteer,

(x#s)

Table 3 Comparison of endplate morphology between lumbar disc herniation patients and volunteers with the same

degree of disc degeneration at [4/5 and L5/S1

| Z4/SEP T L AUIEP
i ('Y'L'f;’;‘ SR )?; |)mﬁa oL ECD(mnm) SCA(®) ECA
Pfirrmann [l
L4/5
LDH #1/LDH group 2.00+0.49 163.4+3.4 1.45+0.84 1.89+0.47 160.5+3.4 2.30«1.30
Xf HE 2H /Control group 3.03+0.63% 156.6+5.4Y 1.19+0.51 2.77+0.96% 154.7+7.8Y 2.00+0.88
L5/S1
LDH #H/LDH group 2.19+0.68 159.7+£71 1.51+0.64 0.96+0.36 170.6+3.8 1.82+0.93
X B84 /Control group 3.80+1.00" 150.0+7.9% 2.03+0.60" 1.97+0.89%Y 162.4+6.7Y 1.17£0.52%
Pfirrmann [V
14/5
LDH #H/LDH group 2.02+0.69 164.1+£5.0 1.11+0.53 1.47+£0.51 163.9+7.8 2.20+1.20
X BE4H /Control group 2.72+0.59% 158.8+3.4Y 1.19+0.40 2.38+1.077 157.5+8.8Y 1.90+0.58
L5/51
LDH #H/LDH group 2.09+0.64 160.4+6.8 1.93+0.90 0.77+0.38 171.4+4.3 1.31£1.20
Xf HE 20 /Control group 2.38+1.07% 157.5+8.8Y 1.90+0.58 1.52+0.45Y 162.7+6.5Y 1.46x1.06

T IEP, 247 SEP, 1244 ;D45 LDH 41 H 4% P<0.05;
Note: IEP, inferior endplate; SEP, superior endplate; (D Compared with LDH group, P<0.05

RS TG b 2R LA IR UL A () — HE ] B
A 2R Y S R R R TR S ME L 2 A [
— HE A B b 2t i A B D TR AR il AR

JE 5 38 5 LB [RR AR E AU 28 B s AR
FIRY M [F0) 25 18 A2 6 17 2 50/ N AR T R JEE X 5 0
BRI T 5 R0 M— 2 [l iy, LDH 25 X B2 A
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(xs)

Table 4 Comparison of endplate morphology among groups with different degrees of lumbar disc degeneration

BB L3 IEP 14 SEP 14 IEP L5 SEP L5 IEP S1 SEP

2R it & BE/ECD (mm)

Pfirrmann 11 3.02+0.62 2.75+0.80 3.00+1.06 2.31+0.69 2.81+0.60 1.02+0.49
Pfirrmann 1 2.81+0.56 2.47+0.69 2.90+0.70 2.67+0.96 3.31£1.19 1.72+0.91
Pfirrmann IV 2.37+0.68" 2.18+0.81% 2.14+0.72 1.63+0.72 2.50+0.83 1.18+0.56
Pfirrmann V / / 1.39+0.247 1.130.31% 1.46+0.59 0.70+0.31%
SRoAR 1 Jet il £ /SCA ()

Pfirrmann 11 157.545.1 155.2+5.7 155.4+7.7 156.3+6.5 155.5+4.3 167.36.2
Pfirrmann 1Il 158.5+4.1 158.4£5.2 157.4+5.7 155.4+7.7 153.0+8.9 164.4+7.0
Pfirrmann IV 161.3+4.87 162.0+7.3V 163.25.1 162.9+8.3 157.9+7.0 166.8+7.1
Pfirrmann  V / / 169.6+3.77 168.4+3.97 167.5+7.4Y 171.744.5%
SR I T AL E/ECA

Pfirrmann 11 1.010.60 1.29+0.75 0.96+0.60 2.41+0.84 1.55+0.48 1.0420.64
Pfirrmann Il 1.16+0.38 1.49+0.57 1.22+0.55 2.04+0.93 1.89+0.64 1.3320.69
Pfirrmann IV 1.38+0.53V 1.56+0.87 1.13+0.51 2.14+1.12 1.93+0.75 1.39+1.12
Pfirrmann V / / 1.21+0.89 1.370.817 1.31+0.74Y 0.99+1.00

L IEP, F 24 ;SEP, 2 ; WKruskal-Wallis #5641 18] P<0.05

Note: 1EP, inferior endplate; SEP, superior endplate; (D Kruskal-Wallis P<0.05

b, L4/5 Fl L5/S1 795 Be 2 i ECD 8 K ,SCA #¢
/N
Harrington 55 28 ¢ 1 2 A il 57 2 AR X T e
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