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[Abstract] Objectives:  To investigate the role of intervertebral disc and articular facet joint in occurrence
and development of degenerative scoliosis by biomechanical analysis on cadaveric lumbar specimens. Meth-
ods: A total of 39 fresh cadaveric lumbosacral spines(T12-S1) was evaluated by three—dimensional CT, scol-
iosis Cobb’s angles, wedging angle of discs and orientation of facet joints were measured. The Osirix Dicom
imaging system was used to assess the degeneration of intervertebral disc and facet joints with Mimura and
Lane's standard. Spine mechanical tests were performed in sinusoidal displacement control with a maximum
torque equal to 7.5Nm and a frequency of 0.005Hz, and intervertebral disc range of motion (ROM), neutral
zone(NZ) of flexion—extension(FE), lateral bending(LB) and axial torsion(AT) were obtained. Each specimen un-

derwent 3 times of test, and the results of the 3rd test were collected for data analysis. The ROM and NZ
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test data were compared among groups by one—way ANOVA. Pearson correlation analysis was performed on

the degenerative degree of intervertebral disc, the shape of disc (intervertebral Cobb angel), the degenerative
degree of facet joints, the shape of facet joints(asymmetric angle), with ROM and NZ. Results: All the 39
lumbar spine specimens were degenerated, among them 5 specimens were in degenerative scoliosis(DS) group
with Cobb angles >10°, 9 specimens were in pre—degenerative scoliosis(PS) group with Cobb angles between
3° and 10°, and 25 specimens were in none scoliosis(NS) group with Cobb angles <3°. Among the total 187
In comparison among the three

functional spinal uints (FSU), 38 pairs of facet joints were asymmetrical.

groups, biomechanical analysis showed that AT in PS group and DS group was significantly greater than that
in NS group(P<0.05), FE and LB had no significant difference among 3 groups(P>0.05). Correlation analysis
showed that the degenerative degree of intervertebral discs and facet joints and the wedging angles of discs
were positively correlated to AT(P<0.05). There was no significant difference between asymmetrical facet joints

and spine biomechanical parameters(P>0.05). Conclusions: Degeneration of intervertebral disc and facet joint

can cause greater AT,

and asymmetric degeneration of intervertebral discs can cause spinal rotation and DS

formation. There is no correlation between asymmetric degeneration of facet joints and DS formation.
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Measurement of Cobb angle in scoliosis
Figure 2 Measurement of wedge angle in intervertebral

space
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Figure 3 Measurement of facet joint angle: Line ab was
Line cd

the anteromedial

drawn tangential to the posterior vertebral body.
connected 2 points at the facet joint:
part of the facet(c) and the posterolateral part of the facet
(d).  The facet orientation angle was measured at the

junction of these 2 lines(angle abced)
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Table 1 Radiographic grading of lumbar disc

degeneration on lateral and antero—posterior views

HE Ta] 255 w25 B2 A2 Ak HHIE IR ZARAT AL
Disc height changes Osteophyte formation Endplate sclerosis
0=1E 0=0 73 0=7
0=Normal 0=0 point 0=None
1=52 1% (>75%) 1=1~4 %% 1=H {0 4 AR

1=Mild (>75%) 1=1-4 points 1=Either endplate
2= (>50%) 2=5~8 41 2= XU 4 A
2=Moderate (>50%) 2=5-8 points 2=Both endplate
3= (>25%) 3=9~12 %
3=Severe (>25%) 3=9-12 points
4=k 4=13~16 4

4=Very severe (<25%) 4=13-16 points

& -@‘E’%—i‘ﬂ@ﬂzﬁ-%i‘ﬁkﬁ 2 MR RT S L BN 8 ISRy
BN OLHEAT BRI . TE BN 0, BH<Bmm N 1o, =
3mm fq<6mm 24y, =6mm A 34y, QMR HE R & B
B WAL E R, R HER LT 1~4 1 9,0~
1.5 4532 9¢,2.0 ~3.5 5733 9%,4.0~6.0 55 ;4 % ,>6.0 73

Note: (DOsteophyte formation evaluation: Sum of points of eight
edges. No osteophytes: 0 points; <3mm: 1 point; =3mm but <
6mm: 2 points; =6mm: 3 points. @According to the sum of
the disc height, osteophyte, and sclerosis scores, each disc was
graded on a scale of 1 to 4 with: Grade 1, 0.0 to 1.5 points;
Grade 2, 2.0 to 3.5 points; Grade 3, 4.0 to 6.0 points; Grade
4, >6.0 points

K2 XPRXVBREE CT HENSTR

Table 2 Grading of lumbar facet joint degeneration on

CT scans
9% CTHRH
Grade CT scans

0% EH
Grade 0 Normal

19 SR [ B AR A (e JE AR S VE )

Grade 1 Joint space narrowing (mild degenerative disease)

22 (11 i 4 o SR A sl S (oo TR A P 955 )
5 Narrowing plus sclerosis or hypertrophy (moderate

Grade degenerative disease)

JUE R OGS A B I B AR A AL B K (o AR I
3% PR )
Grade 3 Severe osteoarthrosis with narrowing, sclerosis and
osteophytes (severe degenerative disease)
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Figure 4 Fixed specimens and
electrode placement of test
Figure 5  Spinal biomechanical
test instrument
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Table 3 Comparison of ROM and NZ between different groups
FsU ARG B E ROM kX NZ
e AT Ji il FE s LB i€ AT Ji i FE )& LB
ﬁﬁﬁ‘sﬁ;ﬁfﬁﬂ'gﬂ 25 5224300  9.78+350  9.53x2.81 5224300  9.78+350  9.53+2.81
it 43 474248 9741374  923+3.12 47.42.48 90744374 9.2313.12
group
E 119 372421577 9454359 8514277 372421570 9456359 8511277
o

1 D5 B AR AR Y 4 LA P<0.05 ;)5 Ml M i 2 L 4 P<0.05

Note: (DCompared with DS group, P<0.05; @Compared with PS group, P<0.05
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FTRIXFAXFRAE ROMNZ K8 K 1%

Table 4 Intervertebral disc degeneration, disc morphology, facet joint degeneration, facet joint morphology and
ROM, NZ correlation
A B ROM FPEIX NZ
JiEHE AT Jai it FE ) LB JiERE AT Ji it FE M LB
r P r P r P r P r P r P

HE ] 2538 A8 P4y

Disc degeneration score

HET] B Cobb ff1

0.349 0 0.093  0.208

Cobb angle of 0.138  0.059 0.134  0.068 0.027

intervertebral space

KHRIATBAY L 0.094  0.059
Articular process
degeneration score

ST IR AT AR TR S
Asymmetrical angle of  0.033  0.851
articular process joint

-0.127  0.083
R 0.131 0.074 0.056 0.447

-0.152
-0.045

-0.074 0.671 0

-0.017 0.819 0.380 0 0.198  0.007 0.196 0.007

0.714 0.166  0.023 0.108  0.142 0.074 0.314

0.037 0.151 0.039 -0.045 0.543 0.007 0.927

0.538 0.168  0.022 0.096  0.192 0.139 0.059

0.999 0.003 0988 -0.213 0.220 -0.057 0.745
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