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[ Abstract] Objective To compare the changes of cervical sagittal morphology after anterior cervical discectomy and
fusion ( ACDF ), laminectomy and fusion ( LCF ) and laminoplasty ( LP ), and to compare the orthopedic effect and its
maintenance ability of the 3 methods on the sagittal morphology of multilevel cervical spondylotic myelopathy ( MCSM )

patients. Methods From January 2016 to December 2019, 188 patients with MCSM were treated in Xuanwu Hospital of Capital
Medical University, of which 47 were treated with ACDF( ACDF group ), 72 with LCF( LCF group ) and 69 with LP( LP group ).
According to the preoperative cervical lordosis( CL, C,; Cobb angle ), the patients were divided into kyphosis type( CL<0°),
straight type (0° < CL<10°), lordosis type ( 10° < CL<20°) and excessive lordosis type ( CL. = 20°). According to the
preoperative and postoperative CL, the lordosis change ( CL at final follow-up—preoperative CL ), the lordosis correction ( CL
at postoperative 1 week—preoperative CL ) and the lordosis loss ( CL at postoperative 1 week—CL at final follow-up ) were

calculated. The clinical efficacy was evaluated by Japanese Orthopaedic Association( JOA )score and neck disability index( NDI ).
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Results There was no significant difference in the clinical efficacy between the 3 groups. The amount of lordosis correction
in ACDF group was greater than that in LCF group and LP group, and the differences were statistically significant ( P<
0.05 ). ACDF increased CL in kyphosis, straight and lordosis type patients, although CL was partially lost during follow-up,
the orthopedic effect remained good until the final follow-up. In excessive lordosis type patients, the CL increased slightly after
ACDF, but gradually decreased during follow-up, and the excessive lordosis was relieved. LCF increased CL in kyphosis
and straight type patients. The amount of lordosis loss was less than that of ACDF during follow-up, but the orthopedic
effect was still not as good as that of ACDF at the final follow-up. CL in all the types of patients after LP decreased, but the
amount of lordosis loss was less than that of ACDF and LCF during follow-up. Conclusions ACDF has strong orthopedic
ability and can be used to treat MCSM patients with various cervical curvature types. LCF is suitable for MCSM patients in
kyphosis or straight type. LP can be used to treat MCSM patients with CL.> 10°. The selection of operation method for MCSM

should not only consider the position of spinal cord compression and surgical segments, but also consider the cervical sagittal

morphological characteristics.
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Tab.1 Imaging parameters and clinical efficacy of 3 groups

JOA ¥4y
S (FRsT) S
151 Cr mpe 0 PRURE IR JOA score
G Age/ Mal. Number of Follow-up -
5 /ye : o Vi 37 o5
roup seivear e operative segments  time/month AT BN B (% )
Pre-operation  Final follow-up Improvement rate ( % )
ACDF 47 59.91+10.85 23(48.9% ) 3.32+0.52 18.46 +7.87 11.40 + 1.86 14.87 £ 1.86 65.88 +£23.32
LCF 72 63.67+£9.24"  45(62.5% ) 4.01+0.72° 19.43 £ 6.58 10.57 + 1.70° 1431 +1.92 61.33 +21.18
LP 69 58.17+9.04%  51(73.9% )"~ 3.51+0.66% 19.07 £ 6.52 10.68 + 1.77° 1426 £2.24 60.82 +27.28
T ARk /C©
- CLi(®) R /)
T, slope/( °)
2051
- . . SERVE FR/ i - SERVE ERIi]
Cromp AT PN 177 AR Gl - AT AL -
. . . Postoperative Final . Postoperative Final
Pre-operation Final follow-up Pre-operation Pre-operation
1 week follow-up 1 week follow-up
ACDF  20.00(4.00, 40.00) 2.00(0.00, 4.00) 14.13+11.90 20.20+9.59 19.25+£8.78  2579+8.59 28.61+7.30 26.78+7.24
LCF  21.00(4.00, 40.00) 2.00(0.00, 4.00) 15.85+9.10 12.15+9.71" 1020+ 8.71"  2438+7.15 2521+7.84" 23.11+7.27
LP  21.00(4.00, 32.00) 2.00(0.00, 4.00) 18331044 10.51+10.55" 10.97+9.19" 23.94+7.27 23.06+7.17" 21.60+6.28"
K19 Bt Cobb ff1 /(°
CSVA/mm FATIEL Cobb 7 /(°)
i Cobb angle of operated segments/( ° )
Cevp ENil] ARJ5 1 RN} A ARJ5 17 ERI i
Pre-operation Postoperative 1 week Final follow-up Pre-operation Postoperative 1 week Final follow-up
ACDF 15.72 £ 10.92 16.97 £ 11.41 13.75 £8.24 11.71 £ 10.63 18.89 +8.93 16.62 +9.89
LCF 20.33 £ 10.89 27.48 + 13.33" 26.43 + 12.97" 8.43 +8.84 6.01 + 8.90° 4.19+7.78"
LpP 16.93 + 12.51 28.75 + 16.67° 25.71 £ 14.00° 9.14 £ 8.36 6.52 + 8.40° 6.09 = 8.02"

W =5 ACDF4I L, P<0.05; A5 LCF41E, P<0.05,

Note: * P<0.05, compared with ACDF group; A P<0.05, compared with LCF group.
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Tab. 2 Orthopedic effect and maintenance ability of 3 surgical methods

kil HI BB /(°) BIRIESE/(°) Rt ER A /(°)
Group Lordosis change/( °) Lordosis correction/( ° ) Lordosis loss/(°)
ACDF 47 5.13+11.04 6.08 = 8.66 0.94 +7.94
LCF 72 -5.65+9.13° -3.70+9.11" 1.94 + 4.47
LP 69 ~7.36 +9.54" ~7.83+9.90" -0.47 +4.72°%

VE: % 15 ACDFALILEE, P<0.05; A5 LCFALILE, P<0.05.

Note: * P<0.05, compared with ACDF group; A P<0.05, compared with LCF group.
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Tab.3 Orthopedic effect and its maintenance ability of 3 surgical methods for different types of patients

iR /(°)

215 Lordosis change/( ° )
Group Jaih T i I BRI
Kyphosis Straight Lordosis Excessive lordosis
ACDF 47 17.18 +13.10( n=5) 12.03 £7.34(n=12) 5.68 £8.27(n=15) -49+622(n=15)
LCF 72 442 +5.69(n=3)" 221 +857(n=13)" -6.36 +8.23(n=31)" ~10.06 + 7.44(n=25)"
LP 69 -5.70(n=1)"% -3.12+7.11(n=17)"% -2.66+7.07(n=18)"* -12.15+9.79(n=33 )"
AR IE T /(°)
215 Lordosis correction/( °)
Group Rt ¥ i R
Kyphosis Straight Lordosis Excessive lordosis
ACDF 14.66 +6.66( n=5) 10.97 +7.43(n=12) 440 £8.87(n=15) 0.97 +5.84(n=15)
LCF 2.94+4.94(n=3)" 3.16 +8.62(n=13 )" -4.55+7.85(n=31)" -7.02£9.27(n=25)"
LP -7.10(n=1)"% -2.80+7.97(n=17)"% -6.06 + 6.83(n=18 )" ~11.14+ 11.12(»#=33 )"
A ERHE/(°)
21151) Lordosis loss/( °)
Group Jaih EE Hi I BRI
Kyphosis Straight Lordosis Excessive lordosis
ACDF -2.52+10.14(n=5) -1.06 +6.77(n=12) -1.27+5.75(n=15) 5.92+832(n=15)
LCF -1.47+2.15(n=3) 0.95+0.91(n=13) 1.81 +4.89( n=31) 3.04 +5.01(n=25)
LP -1.40(n=1) 1.94 +4.47(n=17) -3.40+3.84(n=18 )" 0.75+5.29(n=33)"

FE: « 5 ACDFAL AL, P<0.05; A5 LCFALHAE:, P<0.05,
Note: * P<0.05, compared with ACDF group; A P<0.05, compared with LCF group.
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