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Abstract

BACKGROUND: The sagittal parameters of lumbar spine are significantly correlated with lumbar intervertebral disc degeneration and sagittal balance of lumbar
spine, while the research on cervical spine is relatively lacking.

OBJECTIVE: To explore the correlation of cervical sagittal force line parameters cervical lordosis, T, slope, and sagittal vertical axis with degenerative segment,
Pfirrmann classification in cervical intervertebral disc degeneration patients and the value of therapeutic evaluation.

METHODS: A total of 80 patients with cervical intervertebral disc degeneration in Affiliated Hospital of Chengde Medical College from July 2017 to December
2019 were selected as the study subjects, all of whom underwent minimally invasive spinal canal enlargement surgery through the posterior cervical approach.
The patients were grouped according to the curative effect 6 months after the operation. Among them, there were 62 cases in the good curative effect group
and 18 cases in the poor curative effect group. The clinical data, cervical sagittal force line parameters (cervical lordosis, T, slope, and sagittal vertical axis) and
cervical sagittal force line parameters of patients with different degeneration segments and Pfirrmann classification were compared between the two groups.
The receiver operating characteristic curve was used to evaluate the value of the efficacy evaluation of the parameters of the cervical sagittal force line.
RESULTS AND CONCLUSION: (1) There was a statistically significant difference in degeneration segments and Pfirrmann classification between the two groups
(P<0.05). (2) At 1 and 6 months after operation, the cervical sagittal force line parameters cervical lordosis and T, slope of the patients in the good curative
effect group were significantly higher than those in the poor curative effect group, and the sagittal vertical axis was significantly lower than that in the poor
curative effect group (P < 0.05). (3) Cervical sagittal force line parameters cervical lordosis, T, slope, and sagittal vertical axis were significantly different in
patients with different degeneration segments and Pfirrmann classification (P < 0.05). (4) In cervical intervertebral disc degeneration patients, the cervical
sagittal force line parameters cervical lordosis and T, slope were positively correlated with degenerative segments and Pfirrmann classification (P < 0.05), while
sagittal vertical axis was negatively correlated with degenerative segments and Pfirrmann classification (P < 0.05). (5) After controlling for sex, age, course of
disease, body mass index, type of cervical spondylosis, degeneration segment, Pfirrmann classification, preoperative cervical sagittal force line parameters and
other factors, the cervical sagittal force line parameters cervical lordosis, T, slope and sagittal vertical axis were still significantly correlated with the efficacy

of cervical intervertebral disc degeneration patients at 1 and 6 months after surgery (P < 0.05). (6) Cervical lordosis, T, slope, and sagittal vertical axis all had
higher area under the curve for evaluating curative effect, especially the highest in combined evaluation, reaching 0.815. (7) It is concluded that the parameters
cervical lordosis, T, slope, and sagittal vertical axis of the cervical spine sagittal force line in cervical intervertebral disc degeneration patients are related to the
degenerative segment and Pfirrmann classification, and have a good therapeutic evaluation value. They can provide evidence for preventing the occurrence of

cervical intervertebral disc degeneration and sagittal imbalance after surgery.

Key words: cervical lordosis; T, slope; sagittal vertical axis; cervical intervertebral disc degeneration; degenerative segments; Pfirrmann classification
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Table 1 | Material characteristics of implants
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Figure 1 | Flow chart of group assignment
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Table 2 | Comparison of clinical data of patients in the two groups

LN JT R4 (n=62) J7 N4 (n=18) x*fH PIA
PERI (n/%) 0.005  0.946
5 27/44 8/44
i 35/56 10/56
WS (n/%) 0.073  0.976
<60 % 45/73 13/72
>60 % 17/27 5/28
JRFE (n/%) 0.287  0.592
<74H 32/52 8/44
>74AH 30/48 10/56
PR TR EL (n/%) 0.124  0.725
< 26 kg/m’ 27/44 7/39
> 26 kg/m’ 35/56 11/61
R A (n/%) 0.013  0.994
TREEARAY 24/39 7/39
eyt 18/29 5/28
TR 20/32 6/33
BB (n/%) 6.39 0.041
B 17/28 3/17
X B 30/48 5/28
ZATE 15/24 10/55
Pfirrmann 432% (n/%) 11.736  0.003
I -1 33/53 4/22
I - V&% 24/39 7/39
V4 5/8 7/39
HEE RA% (Res, mm) - -
Nl 9.12+1.04 9.05+0.98
ARG 12.374#2.15 12.09+2.04
MEEHERRAT L - -
(Pavlov [L% )(xs, %)
PNl 0.60+0.10 0.58+0.09
KRG 0.84+0.16 0.8240.15
Rk =7 RTEHR
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AREALAS PAR T AL R AR R SO SR ) 28 S B T ™ A
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RIE 1, 6 ANH, J7 3R 21 2R3 e SR F1 4% 2 500 i
A TR K TP RN RA, SRR N TI7 ROR R
M, ERAHREMERL(P<0.05), HFk3.

#3 | RABRETHRRNESHIMINOH. T, MRA. FRER

[E2014 (xts)
Table 3 | Comparison of cervical sagittal force parameters cervical
lordosis, T, slope, and sagittal vertical axis in patients of both groups
Lo JTRREFH (n=62) JTRARA (n=18) tfd PiH
SHHERT M AR (°)

A AT 13.27+5.14 12.32+5.09 0.692 0.491

A 14MA 18.93+4.97 15.85+5.12 2.299 0.024

VNER B 21.41+6.74 17.41+6.04 2.266 0.026
T, A (°)

AHi 22.15+2.41 21.3842.29 1206 0.231

VNEREE] 24.48+2.19 23.04+2.05 2.49 0.015

Kig 6 MH 25.61+3.05 23.47+2.10 2.785 0.007
FARTHALA% (mm)

AT 22.49+4.27 23.3414.08 0.751  0.455

VNEREE| 18.04+4.09 20.52+4.02 2.273  0.026

AKJg 6 4NH 15.74+4.23 18.25+3.98 2245  0.028

2.5 KRBT P . Pfirrmann 448 2 F M KoK H K AFN
MATG A T R4 A RIS DITRGEEAR
J& 6 AN H 8UMESAR I &S HEHERT N A, T WRHA . SR
S8 MBI, ANFERAEAT B, Pfirrmann 43 2% 5535 SHE R
LSHEHERT A T R . RIRTAL R AL, ZERA R
EMERE Y (P<0.05), WFk4, 5.

F4 | TRIBEHEBENTHERRNZ&SHxTT (xts)

Table 4 | Comparison of cervical sagittal force parameters in patients with
different degeneration segments

BB n FAHERTE A () TOBURMA ) JCIRTTALRS (mm)
ERHE 17 23.47:4.54 28.122.37 14.27+2.07
PIGHIE 30 21.58+4.21 26.41%2.69 15.89+3.25
ERTE 15 18.7434.07 21.172.15 17.11+3.04

FAi 4.935 34.160 3.836

PiE 0.010 <0.001 0.027

%5 | AE Pfirrmann 545 B & B R IR &S BTt (xts)
Table 5 | Comparison of cervical sagittal force parameters in patients with
different Pfirrmann classification

Pfirrmann )% n SMERT AR () TR (°) FARTH A FZ (mm)
I -11% 33 22.39+4.13 27.9442.54 14.9243.41

- V4 24 20.9443.98 23.4142.41 16.14%3.09

V& 5 17.20+4.05 20.7942.07 19.23+3.84

FAE 7.042 38.149 6.961

P 0.002 <0.001 0.002

2.6 B W E. Pfirrmann 55 FME KK ) R AL e AR Ko
DLIT 3% R 4F i A5 6 AN H Bk ok J1 462 808 4, CIDD
BEIMEFAR TS ESMERT N A T, IR SR AT B
Pfirrmann 7p ¢ 2 IEAH G OC R (P < 0.05), JRARIHIAL#% 5 iR AR
B, Pfirrmann ¢ £ AHI<% &K (P<0.05), WK 6.
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Table 6 | Correlation of degenerative segments and Pfirrmann
classification with cervical sagittal force parameters cervical lordosis, T,
slope, and sagittal vertical axis in patients with good curative effect 6
months after surgery

Eizt SHHERT ™ AR T, AR FARTIRFS
JBAFHT B r e 0.597 0.578 -0.614

P <0.05 <0.05 <0.05
Pfirrmann 434 rii 0.625 0.613 -0.562

P fE <0.05 <0.05 <0.05

2.7 mARKAESAT CBYER. R, WRE. RTETERL M
HMER AL, IBATT B, Pfirrmann 20 2. ARl SFHE SR J1 4%
ZHEHAMMRFEES G, KRG 1, 6 NHIMHERR LS H
FHMERT YA T, AR KRR S CIDD 83 7 AE
BFEM AN (P<0.05), W7,

x7 | WIEXMESH

Table 7 | Partial correlation analysis

HARH EE A% bRz fmEA RS tE P1H
(briEAL )
e 9.726 1.103 - 12.221 <0.001
RJG LA HBMERTN A 0.512 0.027 0.578 9.841  <0.001
RJG 6 S HHMERT A 0.547 0.030 0.594 9.258  <0.001
ARG 1LAH T, g 0.498 0.020 0.541 10.132  <0.001
AJg e /NA T, HigHAE 0452 0.017 0.546 11.694 <0.001
ARJF LA HIIREALFEE  -0.474 0.019 -0.506 10.954 <0.001
ARJg 6 NHJARIMAIFE  -0.516 0.024 -0.582 11.257 <0.001
Tk =7 ATEHEE
2.8 HiMERKAKRAKTAEN DA T, W44 . KKRELH

x CIDD 77 2 697 RAE A U7 R IFEE ARG 6 /N H BikER
RAWESEETHERT A TR SRR RS 9l BikE
AU TR SRR T AL RS DAl 7 250 h 28 R T AR 35058
K, JECABEA VR BOK, 14 0.815, W3R8 KE 2, 3.

# 8 | Rig 6 MATMERKNLS KX B £IR T B EH T AT
hiE

T}alible 8 | Value of efficacy evaluation of cervical sagittal force line

parameters in patients with cervical intervertebral disc degeneration 6
months after operation

fabr £~ 95%CI {H Z{y Pl Bl BURE keI
T ARVE

IMERTIN M 0.764 0.635-0.892 4.023  <0.001 >16.00 79.03% 72.22%

T, A 0.738 0.610-0.867 3.627 <0.001 >24.37 66.13% 77.78%

SRTENIFE 0729 0.594-0.864 3.324 <0.001 < 16.67 69.35% 72.22%

AT A 0.815 0.714-0.916 6.101  <0.001 70.97% 88.89%
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JARHIBLFE (SVA) U F R 7

2 | FYRIFEEARF 6 MNAM
MEMIAL X 34

Figure 2 | Lateral X-ray film of
cervical spine in a patient with

good curative effect 6 months after
operation
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Figure 3 | Receiver operating characteristic curves
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