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Abstract

BACKGROUND: The impact of anterior cervical surgery on the sagittal balance parameters of the cervical spine is gradually being paid attention to. Currently,
there is a lack of clear and feasible clinical guidelines for the selection of surgical methods for two-level cervical spondylosis, aiming to find the most suitable

fixation method that is more beneficial for this type of patient.

OBJECTIVE: To compare the effects of different fusion devices for anterior cervical decompression on the changes of cervical sagittal parameters after surgery

for adjacent two-level cervical spondylotic myelopathy.

METHODS: A total of 44 patients with adjacent two-level cervical spondylotic myelopathy underwent anterior cervical discectomy and fusion from March 2018
to September 2020 in Liaocheng People’s Hospital were retrospectively analyzed in the study, and they were divided into zero-p group (23 cases) and cage
group (21 cases). All patients underwent anteroposterior X-ray, three-dimensional CT reconstruction and MRI examination before operation. At the last follow-
up, the anteroposterior X-ray films of cervical spine were taken. The sagittal balance parameters of the cervical spine were measured before and after surgery,
including cervical lordotic angle (C,, Cobb), C,—-C, sagittal vertical axis, segmented lordotic angle and T, slope. The surgical time, intraoperative bleeding,

last follow-up intervertebral fusion, and postoperative swallowing disorders were recorded, and Japanese Orthopaedic Association score on the patient was
evaluated before and after surgery. The changes in cervical sagittal parameters before and after surgery were calculated and their differences were compared

between the two groups.

RESULTS AND CONCLUSION: (1) Both groups of patients successfully completed the surgery and received follow-up. The zero-p group had shorter surgical
time and less intraoperative bleeding compared to the cage group, but the difference was not statistically significant (P > 0.05). (2) The incidence rate of
postoperative swallowing disorders in the cage group (7/21, 33%) was higher than that in the zero-p group (3/23, 13%), and the difference was statistically
significant (P < 0.05). (3) At the last follow-up, the clinical efficacy of the two groups was the same; all patients had bone fusion. Comparison within the group
showed that the sagittal parameters of the cervical spine in both groups improved compared to before surgery (P < 0.05). There was no statistically significant
difference in sagittal parameters between groups (P > 0.05), and there was no statistically significant difference in changes in C,—C, sagittal vertical axis, C,,
Cobb angle, and T, slope between the two groups (P > 0.05). However, the segmented lordotic angle changes in the zero-p group were smaller than those in
the cage group, and the difference was statistically significant (P < 0.05). (4) It is indicated that the use of zero-p and titanium plate combined with cage during
anterior cervical discectomy and fusion surgery can effectively improve cervical sagittal balance. Titanium plate combined with cage intervertebral fusion can
better reconstruct the patient’s cervical lordosis and curvature. The selection of fusion devices should also comprehensively consider the occurrence of surgical

complications.
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1 | $KIREX & cage BAE SR (LLKRES )
Figure 1 | Titanium plate combined with cage fusion device (Weigao,
Shandong)

B2 | Zero-p #EREA RS (LLEHES )
Figure 2 | Zero-p intervertebral fusion system (Weigao, Shandong)
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Figure 3 | Images during zero-p intervertebral fusion surgery
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Figure 5 | Schematic diagram of measurement method for cervical sagittal
parameters

1.6.2 FARAMKIEIR X EEMAEERFE TR, AR i

=
Ho

1.6.3 DIREVEAN  ARJG AR IREE VT X B 4L i 2 Bazaz WA [A]

MEVESY, ARET. ARG 3, 6 AN H AR IKEE VX L 2 &
JOA FHETES o

Bazaz HHEMEDRIEE: o, AEATH RIYEA HW
Wahg; 2R, BRRAERXEESWHERER: HE, X
BRGEAERAR B AW RERS: B, ST R A MR &
R 2 E A 1) 7 TR e

JOAVESY: 4y 17 4y, B RHIZ3h DI (0-4 45 ).
TIZFNTIRE (0-4 43 ). T (0-6 43 ) St ThRE (0-3 43 ),
OB, ST BE I S T o
1.7 %itFE a4 KM SPSS 25.0 BAFATEIE /b, THE %
BLL xts oR, 4P FLBCR FECXT ¢ AR 56, 20 18] bR F
SEREA RS TEROE R ERBCR T xR, DA R A
Rk, LLP<0.05 NEFHREWESE L. XELIH¥EHES
LT N RERAMG 5 K it

2 #5838 Results

21 AE5HEHEFHA 4461 EH 5N zero-p 4 (23 1) Fl
cage ZH (21 %1 ), WK\ E D LEWBEV, WAL
WRotr, T,

22 RKEAAER NES..

| e MNARAERT 44 G ERUER G R B AR 2 2 41 |

v v

cage 2H 21 {3 | zero-p 41 23 {7 |

v v

| XL T A H R ISR 07 |

Y

| AL 4 A2 R T |
6 | HIGRIZE

Figure 6 | Trial flow chart
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Table 2 | Comparison of gender, age, and surgical segment of patients
between the two groups
25 n PE (n) R FARTE (n)
(xts, %)

% ﬁ GG GG GG
zero-p 41 23 10 13 50.1+13.4 6 14 3
cage 241 21 11 10 52.3+10.7 7 10 4
9845 x7=0.011 t=1.197 x7=0.186
Pl >0.05 >0.05 >0.05
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Table 3 | Comparison of parameters of patients between two groups at
various time points during preoperative and postoperative follow-up

ZH zero-p 2 cage 4 ti  PAH
(n=23) (n=21)
C,, Cobb i (°) AR 8.51+2.92  8.80+2.57  1.143 0.257
RfF3MH 14.41%2.07° 14.07+3.45° 2.497 0.081
R 6 MH 14.05+3.12° 14.13+3.31° 3.552 0.066
ER/ ) 13.60+3.69° 14.12+3.48° 3.541 0.067
SLA(°) NG 5.26+2.19  5.15+2.07 1.262 0.211
ARfF3MH  859+2.67° 10.01+2.79° 2.591 0.079
ARfF6MNMH  861+2.79° 10.13+2.85° 2.476 0.082
R/ ) 8.33+2.98° 10.12#2.90° 2.799 0.073
T, R () AR 15.9242.65 15.70£2.50 0.385 0.701
ARJG3AMH  22.78+4.01° 23.17+3.58° 0.296 0.812
ARG 64H  23.1243.87° 22.96+4.05° 0.327 0.794
RIRFE T 23.00+3.96° 23.23+3.89° 0.301 0.800
cSVA(mm) PNl 21.69+4.31 21.98+4.42 0.354 0.769
ARG 3MH 15.0243.17° 14.19#3.53° 0.152 0.897
AR5 6 MH 14.6243.26° 15.02+3.64° 0.147 0.902
KIKBE Vi 14.59+3.82° 14.48+3.71° 0.154 0.893
HAE RSB RAT 6.72+1.41 6.60+1.45 0.366 0.715
(%) A 34MNAH 12.91+2.15° 13.15+1.87° 0.386 0.697
AR5 6 MH 13.54+1.91° 14.07+1.92° 0.299 0.809
KIKBE VT 14.82+1.37° 14.60+1.78" 0.163 0.871

RIE: cSVANSTHESOIRGLTE ELEE 1 SLA e S0l ™ A« SRETAIEL, °P<0.05.

ARG 7 I P 2L S SRR, S 2 e 3 TG 3
P & (P> 0.05); 1H zero-p 41 SLA 4510 (H 5 cage 41/,
ZErAREER N (P<0.05), W3k 4.
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F4 | FABERBIRARRPE THER RS BEENLLE (xs)
Table 4 | Comparison of differences in cervical sagittal parameters of
patients between the two groups during preoperative and postoperative
follow-up

415 n  C,,Cobb ffj () SLA(°) T, WiRHA (°) CSVA (mm)
zero-p 24 23 5.19+1.45 3.0741.31 7.0742.70 7.10£2.09
cage 41 21 5.31#1.52 4.97+1.45 7.53+2.78 7.50+2.09
t1H 2.699 3.702 0.426 0.452
Pl 0.074 0.044 0.472 0.445
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Figure 7 | Images of a 59-year-old female patient in the zero-p group

AR 2.

JLE 8.

f
=)
N

i

2 7 3 4

ElvE: B A-D AARFTE Y, ARHT MRI( Bl C) 7R Cysn Coj 14T H IFHEE
Bz, CT(E D) RIEPT - E 1, SWrEHERI MR ; JOA V14 6 43,
C,, Cobb ffj 10.35°, JpiffE/m#ian™ff 6.20°, T, WiRlf 16.74°, FAERIR
o7 2 BLPE 25 21.23 mm, AT HIEHE (] 4 1) I A 4 Ol A R | 9 T E YR
J7: BIE, FRARJE X, RIKMV (K5 14 4~ H JOA ¥4 13 47,
C,, Cobb ffj 15.97°, JitL /s #HT M 9.85°, T, MiRlf 20.15°, HHESRIR
{7 & H B 15.87 mm.,

8 | CagefH 62 S MBEHBFER

Figure 8 | Images of a 62-year-old female patient in the cage group
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