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[Abstract] Objectives: To analyze the associations between C2 slope, C7 slope and sagittal alignment, clini-
cal outcomes in patients with degenerative cervical focal kyphosis patients. Methods: A retrospective study
was conducted among patients underwent anterior cervical decompression and fusion for cervical degenerative
disease between January 2015 and March 2020 in our hospital. The angle of cervical kyphosis was set as a
positive value and the angle of lordosis as a negative value. Degenerative cervical focal kyphosis group was
defined as cervical focal kyphosis angle >4°. After 1:1 propensity score matching, cervical lordosis group was
determined, based on the age, sex, distribution of the levels treated, number of segments fused and type of

instrument. A total of 146 patients were involved. There were 73 patients with degenerative cervical focal
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kyphosis, including 42 S—type and 31 R-type patients, and 73 patients with cervical lordosis. C2 slope, C7
C2-C7 curve, and C2-C7 sagittal vertical axis (SVA)
measured, visual analogue scale(VAS), neck disability index (NDI), Japanese Orthopaedic Association(JOA)

slope, cervical focal angle of fused levels, were

score were obtained before surgery and at 1-year visit after discharge. Pearson correlation analyses were
performed between C2 slope, C7 slope and C2-C7 curve, cervical focal angle of fused levels, C2-C7 SVA,
VAS, NDI,

found between preoperative C2 slope and preoperative NDI in patients with degenerative cervical kyphosis (r=

JOA score before surgery and at l-year visit after discharge. Results: Positive correlation was
0.433, P<0.001), so was there at postoperative 1-year visit(r=0.334, P=0.004). Positive correlation was found
between preoperative C7 slope and preoperative 1 —year visit C2-C7 SVA in patients with degenerative
cervical focal kyphosis(r=0.595, P<0.001). Negative correlation was found between preoperative C7 slope and
postoperative 1—year visit focal angle of fused levels in patients with degenerative cervical focal kyphosis (r=—
0.617, P<0.001).
with cervical lordosis (P>0.05).

year visit focal angle of fused levels in patients with cervical lordosis (P>0.05).

There was no correlation between preoperative C2 slope and preoperative NDI in patients
There was no correlation between preoperative C7 slope and postoperative 1—
There was no correlation
between preoperative or postoperative 1—year visit C2 slope or C7 slope and VAS or JOA scores (P>0.05).
Conclusions: In patients with degenerative cervical focal kyphosis, preoperative and postoperative C2 slope
correlates with worse clinical outcomes postoperative C7 slope correlates with larger postoperative cervical
global lordosis and focal lordosis of fused levels. Such correlations could not be found in patients with
cervical lordosis.

[Key words] Cervical degenerative disease; Cervical focal kyphosis; Cervical sagittal alignment; C2 slope; C7
slope
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Figure 1 Cervical sagittal alignment was morphologically classified into 5 types a Cervical lordosis b S-type cervical

kyphosis, the kind of cervical spine with cranial lordosis and caudal kyphosis ¢ R—type cervical kyphosis, the kind with

cranial kyphosis and caudal lordosis
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Figure 2 Measurement of C2-C7 curve, focal angle of fused levels, C2 slope,
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C7 slope, and C2-C7 SVA on standard lateral radiograph of cervical spine in
patients with degenerative cervical focal kyphosis a Preoperative radiographic
parameters b Postoperative radiographic parameters at 1-year visit Figure 3
Measurement of C2-C7 curve, focal angle of fused levels, C2 slope, C7 slope
and C2-C7 SVA on standard lateral radiograph of cervical spine in patients
with cervical lordosis a Preoperative radiographic parameters b Postoperative

radiographic parameters at 1—year visit
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Table 1 Comparison between preoperative and

postoperative radiographic parameters in both groups
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Table 2 Comparison of clinical outcomes between preoperative and postoperative 1—year visit in both groups

B P A T B 1 4L FURE R oY 4
Degenerative cervical focal kyphosis group Cervical lordosis group
. i HE T fig R . HHEDIfE s
VASEESF (43) gféﬁ?]”“ JOAESS (43) VASIEA (5) o HEIRE  joaimsr (1)
L W% 545 400 (% ) o N W 1546 4 (%) -
VAS score JOA score VAS score JOA score
NDI NDI

P jﬁﬁﬁ 3.6£1.9 24.6x11.1 14.0+2.1 35422 20.7£12.3 15.0+1.7
Teoperation
R 1 1.6£1.07 7.6+5.47 15.541.30 13117 7.145.27 16.3+0.97

I—year visit postoperation

D5 R L, P<0.05
Note: (DCompared with preoperative score, P<0.05
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Table 3 Correlation coefficient between preoperative C2 slope and C7 slope and preoperative and postoperative

l—year visit imaging parameters and preoperative clinical outcomes in both groups

B A UM A B A o 4

Degenerative cervical focal kyphosis group

UM i ™ 4

Cervical lordosis group

A C2 R} A

Preoperative C2 slope

Preoperative C7 slope
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Table 4 Correlation coefficient between postoperative 1—year visit clinical outcomes and postoperative 1—year visit

imaging parameters

VASIF3 U L) fi B 1545 X JOATT)
VAS score NDI JOA score
IR ARV BUME Y B I 2 B0 it 4 RS PESUE S B A SUHENT ™ 2H RIS P UM AT B T SUME T 2H
Degenerative cervical Cervical Degenerative cervical Cervical Degenerative cervical Cervical

focal kyphosis group lordosis group

focal kyphosis group

lordosis group focal kyphosis group lordosis group

C2-C7 i
C2-C7 curve

il B
Focal angle of
fused levels

C2-C7 JMR AL
H
C2-C7 SVA

C2 iR}
C2 slope

C7 fa A
C7 slope

0.040 0.221

0.053 0.190

0.2997 0.176

0.065 0.235

-0.023 -0.221

0.206 -0.103 -0.205 -0.165

0.146 -0.007 -0.147 0.033

0.234% 0.081 0.112 0.221

0.3347 -0.117 -0.099 0.045

-0.172 0.109 0.153 0.196

1 :(DP<0.05
Note: (DP<0.05
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