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Abstract

Objective: To analyze the relationship between facet joint asymmetry and
adjacent intervertebral disc degeneration in lumbar disc herniation. Methods:
Fifty patients with L4/5 lumbar disc herniation were enrolled in the study. All
patients underwent lumbar MRI examination, to compare the facet asymme-
try of lumbar disc herniation and the degeneration of cartilage endplate and
intervertebral disc of adjacent segments, and analyze the relationship between
them. Results: There was no significant correlation between L4/5 facet asym-
metry and L5/S1 intervertebral disc degeneration score and cartilage endplate
degeneration score (P > 0.05). L4/5 facet asymmetry was significantly corre-
lated with L3/4 disc degeneration score (P < 0.01), but not with cartilage
endplate degeneration score (P > 0.05). Conclusion: There was a positive
correlation between the facet joint angle of lumbar disc herniation and the
degeneration of upper proximal segment intervertebral disc. Early correction
of lumbar facet angle asymmetry can provide beneficial guidance for further
prevention and treatment.
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1. Introduction

Lumbar disc herniation is a common clinical disease with intervertebral disc de-
generation as the main pathological change. Some patients with lumbar disc
herniation may have degenerative changes in adjacent segments. L4/5 and L5/S1
are the segments that maintain spinal stability and activity, and bear about 1/5 of

the body weight. L4/5 segment is the most common site of lumbar disc hernia-
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tion. Facet joint asymmetry and adjacent disc degeneration play an important
role in the pathophysiology of intervertebral disc herniation. Lumbar facet joint
asymmetry has been the research focus in spinal degenerative diseases [1] [2]
[3], L4 and L5 lumbar facet joint asymmetry is the most common [4], while
there is few study concerning about the relationship between facet joint asym-
metry and adjacent intervertebral disc degeneration in lumbar disc herniation.
In this study, MRI was used to observe the imaging features of L4/5 lumbar disc
herniation and the adjacent intervertebral discs of L3/4 and L5/S1.

2. Data and Methods

2.1. General Information

50 patients with L4/5 disc herniation in the seventh Affiliated Hospital of Sun
Yat sen University were selected from May 2018 to September 2020, including
33 males and 17 females. The inclusion criteria were “guidelines for diagnosis
and treatment of lumbar disc herniation” formulated by the spine surgery group
of orthopedics, Chinese Medical Association in 2020, excluding patients with
lower extremity arthritis and lumbar tumor, as well as lumbar scoliosis, lumbar

spondylolisthesis, lumbar compression fractures and other spinal deformities.

2.2. Method

All patients underwent lumbar MRI examination before operation, which were

operated and read by orthopedic doctors with rich clinical experience.

2.3. Observation Index

The cartilage endplate and intervertebral disc degeneration of L3/4 and L5/ S1
discs were compared. Cartilage endplate and intervertebral disc were evaluated
as follows. 1) Pappou grade [5] was used as the evaluation standard of cartilage
endplate degeneration. According to the T1 image of MRI, the shape of endplate
can be divided into flat type, concave type and irregular type, that is to draw a
straight line at the anterior and posterior edge of the vertebral body along the
median sagittal position of the endplate. Concave type refer to the intervertebral
disc tissue between the edge of the endplate and the straight line, flat type refer
to the edge of the endplate coincides with the straight line, and irregular type re-
fer to the vegetation outside the line. Irregular type is grade III, with 3 points;
flat type is grade II, accounting for 2 points; concave type is grade I, accounting
for 1 point. The higher the score, the more serious the degeneration. 2) Pfir-
mann grading [6] was used as the standard of intervertebral disc degeneration,
which was divided into A-E grades. Grade A:the structure of intervertebral disc
showed uniform white high signal, and the height of intervertebral disc was
normal; Grade B: intervertebral disc showed uneven white high signal, the dif-
ference between annulus fibrosus and nucleus pulposus was obvious, with or
without horizontal gray band; Grade C: intervertebral disc structure was uneven,

with gray signal intensity in the middle, the difference between annulus fibrosus
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and nucleus pulposus was not obvious, and the height of intervertebral disc was
normal or slight; Grade D: intervertebral disc structure was uneven and showed
black low signal, the difference between nucleus pulposus and annulus fibrosus
disappeared, and the height of intervertebral disc was normal or moderately de-
creased; Grade E: intervertebral disc structure was uneven, showing black low
signal; the difference between nucleus pulposus and annulus fibrosus was lost,
and there was intervertebral space collapse, 1 - 5 points for A-E grade. The high-
er the score, the more serious the degeneration. 3) The horizontal cross-sectional
images of L4/5 segment upper endplate were obtained, and the front and rear
ends of facet joint surface were connected. The angle between the line and the
central sagittal line of the vertebral body was the lumbar facet angle. The angle
value of the left joint (a) and the right facet joint angle value (f) were recorded
(as shown in Figure 1). The angle difference |a — f] was used as the quantitative
index of facet asymmetry.

2.4. Data Analysis

Statistical software SPSS 23.0 was used for analysis and processing. The mea-
surement data were expressed as (X = ). Paired t-test was used to compare the
unilateral lumbar facet joint angle of two segments; Spearman grade correlation
analysis was used to analyze the cartilage endplate and intervertebral disc dege-

neration score between herniated and adjacent segments, with test level a = 0.05.

3. Results

1) Comparison of the difference of bilateral facet joint angle of L4/5 lumbar
spine (XS, n = 50), there was significant difference between left and right
lumbar facet angle in two segments (P < 0.05), As shown in Table 1.

Figure 1. (a) shows the upper endplate plane of L5 vertebral body in the median sagittal position; (b)

shows the right and left lumbar facet joint angles ( £8, Za ) in L4/5 cross section.
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2) There was no correlation between L3/4, L5/S1 cartilage degeneration and
L4/5 lumbar facet angle difference (P> 0.05), as shown in Table 2.

3) There was a positive correlation between L3/4 disc degeneration and L4/5
lumbar facet angle asymmetry (P < 0.01), there was no correlation between L4/5

lumbar facet angle asymmetry (P> 0.05) (Table 3).

4. Discussion

MRI is a kind of tomographic imaging technology. Due to the different compo-
sition of intervertebral disc, the signal display of cartilage endplate, nucleus pul-
posus and annulus fibrosus on MRI are also significantly different. MRI has the
same three-dimensional scanning function as CT, and has obvious advantages in
the identification of soft tissue, especially in the early stage of inflammation.
Therefore, MRI has become the first choice for the diagnosis of degenerative
changes of intervertebral disc [7]. Intervertebral disc degeneration is a kind of
degenerative disease with biomechanical and morphological changes caused by

degradation of extracellular matrix and cytoplasmic loss. The occurrence is

Table 1. Comparison of the difference of bilateral facet joint angle of L4/5 lumbar spine.

L4/5 (n = 52)
a(’) 44.25+11.06
A(C) 4432 +10.78

t=19.823, P<0.05

Table 2. The relationship between facet joint asymmetry and adjacent cartilage degenera-

tion.
L3/4 (n = 50) L5/81 (n = 50)
I 28 21
I 19 20
II1 3 9
r=0.231, P> 0.05 r=0.019, P> 0.05

ris the correlation coefficient of Spearman analysis.

Table 3. The relationship between facet joint asymmetry and adjacent intervertebral disc

degeneration.
L3/4 (n = 50) L5/S1 (n = 50)
A 14 11
B 12 11
C 13 16
D 11 9
E 0 3
r=0.444, P<0.01 r=0.090, P> 0.05

ris the correlation coefficient of Spearman analysis.
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mainly related to nutritional factors, mechanical factors and apoptosis factors of
intervertebral disc [8]. It was found that there were different degrees of degener-
ative changes in the MRI images of patients with lumbar disc herniation. The
main manifestations were low signal of intervertebral disc in T2 weighted im-
ages, mild disc bulging, low intervertebral disc height and cartilage endplate
sclerosis [9]. The degeneration of adjacent intervertebral disc is related to the
change of lumbar stress distribution and exercise load. The degeneration of her-
niated intervertebral disc significantly increases the stress and internal pressure
load of adjacent intervertebral disc, especially the adjacent segment with dege-
neration, which can further accelerate the process of degeneration; when the
pressure in adjacent intervertebral disc increases and the stress of annulus fi-
brosus and lamina increases, the deformation of responsible segment will act on
the adjacent segment and cause degeneration.

Lumbar facet joint asymmetry is a hot research topic in recent years. When
lumbar facet joint asymmetry occurs, it will lead to abnormal load mode, which
increases the risk of spinal rotation instability and intervertebral disc degenera-
tion [10] [11]. Do DH et al [12] confirmed that facet joint asymmetry leads to
increased biomechanical load of patients, resulting in increased disc herniation.
However, the relationship between lumbar asymmetry and adjacent lumbar disc
degeneration in patients with lumbar disc herniation has not been reported.

The results showed that the facet angle asymmetry of L4/5 lumbar disc her-
niation was positively correlated with the degeneration of upper proximal seg-
ment, but not with L5/S1 disc degeneration. There was no relationship between
facet angle asymmetry of L4/5 lumbar disc herniation and degeneration of upper
and lower cartilage endplates.

The possible reasons are as follows: 1) the asymmetry of lumbar facet joints
causes the inflammation of facet joints. Due to the mechanical rotation and other
forces, the metabolic products and nutrient supply of intervertebral disc are out
of balance, resulting in the dysfunction of intervertebral disc cells, and then
leading to degenerative changes of lumbar intervertebral disc. 2) Previous stu-
dies have reported that L5/S1 intervertebral disc degeneration is more prone to
degeneration than L3/4 segment. This study found that intervertebral disc dege-
neration of upper segment has stronger correlation with lumbar facet joint asym-
metry, which may be related to the biomechanical characteristics of different
segments. The pressure in the upper intervertebral disc is higher than that in the
lower intervertebral disc, combined with the influence of body mass, age and
other factors, the degree of degeneration of the upper intervertebral disc is more
serious than that of the lower segment. Studies have shown that upper interver-
tebral disc degeneration is more likely to occur after lumbar internal fixation
[13] [14]. 3) Cartilage endplate degeneration is caused by many factors, and the
abnormal stress caused by articular process joint asymmetry is not enough to
cause significant cartilage endplate degeneration. In addition, the number of

cases in this study is limited, and the influence of age, weight, gender and other
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factors on the results cannot be excluded.
This study is a retrospective study, and the clinical sample size is too small,

which has certain limitations, and needs to be further studied.
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