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[Abstract] Objectives: To explore the relationship between the volume of cervical extensor and the sagittal
alignment position in patients with different types of cervical degenerative diseases. Methods: Retrospective
analysis was performed on patients with cervical degenerative diseases who were treated in Peking University
International Hospital from May 2016 to July 2018. 563 patients(female/male 259/304, average age 53.3x19.6
years) were divided into group A(cervical spondylotic myelopathy, n=208), group B(cervical spondylotic radicu-
lopathy, n=194) and group C(cervical degenerative disease without neurological symptoms, n=161). C2-7cobb
angle and CO0-2 Cobb angle, C7 slope(C7S) and C2-7 sagittal vertical axis(C2-7 SVA) were measured and
recorded using picture archiving and communication systems (PACS). The ratios of superficial extensor area

(SEA), deep extensor area(DEA) and vertebra body area(VBA) of C3-7 upper endplate were measured and
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The volume of cervical extensor was quantified by SEA/VBA and DEA/VBA.

Single-way ANOVA analysis of variance was used to compare the data of each group, and Pearson correlation

analyzed by Image ] software.

analysis was used to analyze the possible correlation between the volume of cervical extensor and sagittal
parameters. Results: C2-7 Cobb angle of group A(8.64°+6.19°) was significantly lower than that of group B
(12.55°+6.27°) and group C(13.08°+5.77°, P<0.05). C7S of group A(28.09°+10.16°) were significantly higher
than those of group B(22.26°+7.55°, P<0.05) and group C(21.63°£8.96°, P<0.01). C2-7 SVA of group A
(21.77+12.38mm) were significantly higher than those of group B(17.80+10.82mm, P<0.05) and group C(15.54+
6.82mm, P<0.01). The DEA/
VBA ratio in group A was significantly lower than that in group B and C (P<0.05), among which C3-5 was

There was no significant difference in SEA/DEA ratio among all three groups.

the most significant levels(P<0.05). In group A, C3 DEA/VBA ratio was weakly negatively correlated with C2-
7 SVA(r=-0.379, P<0.05) and C7S(r=-0.311, P<0.05), while C4 DEA/VBA ratio was moderately negatively
correlated with C2-7 SVA (r=-0.478, P<0.01) and C7S (r=-0.466, P<0.01), while SEA/VBA ratio was not
significantly negatively correlated with sagittal parameters. Conclusions:  Cervical sagittal malalignment in
patients with cervical spondylotic myelopathy is more significant than that in other types of cervical
degenerative diseases.  The volume of deep extensors in patients with cervical spondylotic myelopathy is
significantly lower than that in other types of cervical degenerative diseases. The volume reduction of the

proximal attachment area of deep extensors is significantly correlated with the disorder of sagittal alignment of

cervical spine.
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Figure 1 Schematic drawing of

cervical parameters. CO-2 Cobb an-

gle: the angle between Mc'Gregor line (the line from the posterior margin of the hard palate to the lowest point of the

occipital squama) and the line through the lower endplate of C2; C2-7 Cobb angle: the angle between the line through

the lower endplate of C2 and the line through the lower endplate of C7; C2-7 SVA: the horizontal distance between the

vertical line through the center of C2 and the posterior superior point of C7 Figure 2 VBA:

cross—sectional area of

vertebral body; DEA: cross—sectional area of deep extensors; SEA, cross—sectional area of superficial extensors
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Figure 1 One—way ANOVA analysis of cervical sagittal parameters between groups

F1 HFAFHEXKUSHRHELEER ANOVA F1fF

A4l B4l c4l FiE

Group A Group B Group C F value
C2-7 T BERAR () 21.77+12.38 17.80+10.82" 15.5416.827 §5.20%
C0-2 Cobb ffi (°)
Cos Cop ) 12.156.28 11.50+6.43 13.11:4.04 3.83
(C2-7 Cobb 1 (°) 0 0) @
Coca Comb ol 8.6416.19 12.55:6.27 13.0815.77° 16.94
C7FH#(°) 28.09+10.16 22267557 21.63+8.96" 15.97%
C7 Slope

D A AR P<0.05;@ANOVA #i 8 3 43 BT /3 47 18 = 4B KU 53 i P<0.05
Note: DCompared with Group A, P<0.05; @0ne—way ANOVA analysis indicated statistical differences of data distribution between groups, P<0.05

x2 HMANFEHELEE ANOVA 73 iff

Figure 2 One—-way ANOVA analysis of cervical extensors between groups

DEA/VBA [L{H
DEA/VBA Ratio

SEA/VBA HAH
SEA/VBA Ratio

C3 C4 C5 Co6 C7 C3 C4 (O8] Co6 Cc7
A4l Group A 0.83x0.37 1.26£0.47 1.55£0.52 2.37+0.71 1.81+0.51 3.95+0.88 4.33+0.46 4.41+0.53 5.46+0.79 4.83+0.66
B4 Group B 1.22+0.347 1.80+£0.46" 2.42+0.540 2.48+0.60 1.74+0.49 4.27+0.93 4.43+0.60 4.56+0.52 5.51+0.53 4.72+0.50
CZ Group C 1.31£0.40" 1.91£0.647 2.56+0.717 2.51+0.63 1.87+0.55 4.15+0.60 4.45+0.72 4.86+0.93 5.48+0.60 4.78+0.48
Fffi F value 78.48% 106.98% 53.032 2.61 21.62% 20.91% 13.47 8.48% 11.02 4.01

. R Games—Howell % #E47 35 1 B 6 L ;D5 A 4L L P<0.05; @QANOVA 3[R 2 20 7 52 7% 7778 = 480 20 A B 45 4110 4 it 22

5 P<0.05

Note: Games Howell method is used to make a comparison between groups; (DCompared with group A, P<0.05; @One—way ANOVA

analysis indicated statistical differences of data distribution between groups, P<0.05

*3

MHERKAGLSE S DEA/VBA tL{E K SEA/VBA LL B Pearson 18X 4 53 i

Table 3 Pearson correlation of the cervical sagittal parameters and DEA/VBA ratio and
SEA/VBA Ratio between groups

DEA/VBA AR ARG 7 5L
Correlation coefficient of DEA/VBA ratio

SEA/VBA AR ARG 5 4L
Correlation coefficient of SEA/VBA ratio

C3 C4 C5 (0 Cc7 C3 C4 C5 C6 Cc7

C2-7 SVA -0.379"  -0478" -0.173"  -0.09  -0.006™ -0.213  -0.106  0.050 -0.101"  0.235

A4l C0-2 Cobb -0.136 -0.037 -0.039  0.053°  -0.232 0.144 -0.129 0.331 -0.132 0.187
Group A C2-7 Cobb ~ -0.098  -0.243 -0.085 0.144 -0.066 -0.007  -0.013 0.376 0.119 0.054
C7S -0311""  -0.466™ -0.123  -0.085° -0.115 -0.146  -0.087  -0.182 -0.115*  0.301

C2-7 SVA -0.338 -0.161 0.13 -0.072" 0.202 0.261 0.107 -0.073 0.2 -0.501

B4l C0-2 Cobb 0.129 0.056™ 0.142 0.019 0.141 0.055 0.145 -0.189  0.107 -0.173
Group B C2-7 Cobb 0.225 -0.003 0.214 -0.031 0.052 -0.009 0.112 -0.076 0.133 -0.098
C78 -0.109" 0.026 0.021 -0.022 0.079 0.025 0.034  -0.028"  0.079 -0.066

C2-7SVA -0.406 -0.055 0.021 0.138™  -0.028 -0.083 0.004 -0.168  -0.095 0.082

c4l C0-2 Cobb -0.089 0.075 0.037 -0.102 0.026 0.073 0.139 -0.003 0.046 -0.398
Group C C2-7 Cobb 0.231 -0.032 0.006™  -0.096 0.007 -0.032 0.226  -0.096  0.027 0.401
C7S 0.188 0.101 0.039 -0.025 -0.093 0.241 -0.231 -0.115  -0.028  -0.173

H VBA MEGR RS BRI DEA , T AH LS #18 FL  SEA , 7 A UURS #0181 AL #4P<0.01, % P<0.05;a ELAT 8T 2% 2 LR vh SF R 2T G ;b HLA i i 2
BRI s e B Ge i XAH Pearson AH 56 1 5t JC ol 55 AH G

Note: VBA, vertebral body area; DEA, of deep extensors area; SEA, superficial extensors area; **P<0.01, *P<0.05; a, Moderate correlation with

statistical significance; b, Weak correlation with statistical significance; ¢, Although with statistical significance, no or very weak pearson correlation
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3 CSM 3, BH,60%, KREIFHIAFT a C2-7 SVA 8.9mm,C7S 21°,C2-7 Cobb ffi 28°,C0-2 Cobb i 6° b~f
C3-7 DEA/VBA HAE 45120 2.27 .1.93.2.05.2.43.1.39,SEA/VBA A& 7351k 2.87.2.02.3.13.,2.98 .2.92

Figure 3 In a patient diagnosed as CSM (60, male) with cervical sagittal malalignment a C2-7 SVA 8.9mm, C7S 21°,
C2-7 Cobb angle 28°, C0-2 Cobb angle 6° b—f DEA/VBA ratio of C3-C7(2.27, 1.93, 2.05, 2.43, 1.39), SEA/VBA
ratio of C3-7(2.87, 2.02, 3.13, 2.98, 2.92)
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B Z B T HERE AR B FORF T IR
BT AL BR T SR AZ AR, il = 1E A ST
R R THT 2 ORI 55 LA R Y B dls

4 Lt

FA LT HAL AV STMERG , 6 78 S AR
FETE 0 M il B A2 k5 1™ (C2-7 Cobb
FUE /N ), SIUHE B0 AT A (C2-7 SVA 3K, #if
BRI (CT7S 35 ) DL K B A LA R 48 sk, i
N ) 2 TR SUME I 1) 332 AR LA BRI AT ) I 25 5%
IR, 750 SRR 3 TR A UL S0 Sk o o 2 X114
R ZE S0 5 M E ORI (C2-7 SVA 1K) K35

B4 CSM @&, 54,60 % SiMEs R FHIER a C2-7 SVA 37.7mm,C7S 34° C2-7Cobb ffi 18°,C0-2 Cobb ffi 23°
b~f C3-7 DEA/VBA HAE4 512 1.33.0.98.2.21,1.84 .1.48; SEA/VBA {43512 3.23 .2.80.3.24 2.49 .2.31

Figure 4 1In a patient diagnosed as CSM (57, male) with normal cervical sagittal balance a C2-7 SVA 37.7mm, C7S
34°, C2-7 Cobb angle 18°, CO-2 Cobb angle 23°, DEA/VBA ratio of C3-C7 1.33, 0.98, 2.21, 1.84, 1.48 b—f SEA/VBA
ratio of C3-7(3.23, 2.80, 3.24, 2.49, 2.31)
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