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[Abstract] Objectives: To explore the changes of cervical sagittal balance after anterior cervical discectomy
and fusion. Methods: A total of 326 patients with lower cervical spondylosis, who underwent anterior cervical
discectomy and fusion in spinal surgery department of Shanghai East Hospital from January 2012 to December
2016 were reviewed, including 175 males and 151 females, and aging from 34 to 81 years old(average, 56.0%
9.4 years old). The follow—up time was 12 to 30 months, with an average of 18.5+6.4 months. According to
the fusion segment, patients were divided into four groups: 69 cases in single segment fusion group, 85 cases
in double segments fusion group, 90 cases in three segments fusion group, 82 cases in four segments fusion
group. Radiographic parameters on cervical spine X-ray, clinical scores before surgery and at 12 months after
surgery were recorded: occiput-C2 angle(CO-2 Cobb), C2-7 Cobb, C2-7 sagittal vertical axis(C2-7 SVA) and
T1 slope(T1S), Japanese Orthopaedic Association(JOA) and visual analog scale(VAS) scores. The changes of

FE—1EE BN B (1989-), BE2AM -, 4 B BVl BF 58 U7 1) 2 A AR
L35 - (021)65422593-2078  E—mail : superspine@163.com.
JHIRAER R8T E-mail : eastspine@163.com



o A A A2 7 2018 4E4R 28 455 6 1)

Chinese Journal of Spine and Spinal Cord ,2018,Vo0l.28 ,No.6

497

sagittal parameters and scores from preoperation to 12 months after surgery were calculated and compared
among the four groups by using one—way—ANOVA. Pearson analysis was employed to explore the correlation
of sagittal parameters before surgery and 12 months after surgery. Results: There was no significant difference
of general data among the four groups. From preoperation to 12 months after surgery in single segment fusion
group, CO-2 Cobb decreased from 21.07°£8.21° to 20.92°+5.99°(P=0.888), C2-7 Cobb increased from 15.29°+
8.64° to 17.69°x£11.25°(P=0.125), C2-7 SVA decreased from 20.94+10.77mm to 20.61+10.23mm(P=0.839), T1S
increased from 23.02°+8.64° to 24.05°+9.35°(P=0.450); CO0-2 Cobb increased
from 20.38°+7.49° to 24.20°+7.96°(P=0.000), C2-7 Cobb increased from 13.04°+8.07° to 15.85°+10.53°(P=
0.003), C2-7 SVA increased from 18.57£11.88mm to 23.73+9.87mm (P=0.000), T1S increased from 24.28°+
6.71° to 28.65°+7.64°(P=0.000); CO-2 Cobb increased from 16.76°+6.24° to
20.54°+6.58°(P=0.000), C2-7 Cobb increased from 11.46°+7.83° to 15.12°£10.42°(P=0.001), C2-7 SVA
increased from 19.36+£8.40mm to 25.25+12.20mm(P=0.000), T1S increased from 26.56°+9.47° to 30.39°+7.31°
(P=0.000); in four segments fusion group, CO0-2 Cobb increased from 15.44°+6.50° to 18.39°+6.26°(P=0.000),
C2-7 Cobb increased from 11.54°+8.30° to 19.61°+5.53°(P=0.001), C2-7 SVA
12.60mm to 27.68+11.17mm(P=0.000), T1S increased from 24.70°+6.30° to 31.22°+6.45°(P=0.000). T1S had
positive relationship with C2-7 Cobb and C2-7 SVA, (C2-7 Cobb had negative relationship with C2-7 SVA
in each group before and 12 months after operation. The changes of C0-2 Cobb, C2-7 Cobb, C2-7 SVA and
T1S had significant differences among the four groups (P=0.000, 0.013, 0.001, 0.000).

cervical sagittal balance changed with no significant difference after single—segment ACDF,

in two segments fusion group,

in three segments fusion group,

increased from 22.39+

Conclusions: The

two— and long—
segments ACDF changed cervical sagittal balance significantly, but lower cervical sagittal alignment maintained
dynamic stability.
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Figure 1 Cervical sagittal parameters: (1)C0-2 Cobb an-
gle, the angle between McGregor line and lower end
plate tangent; (2)C2-7 Cobb angle, the angle between C2
and C7 lower end plate tangent; (3)C2-7 SVA, the hori-
zontal distance between the back angel of C7 upper end
plate and the vertical line of the geometric center of C2
vertebral body; (4)T1S, the angle between the tangent of
the upper endplate of the T1 vertebral body and the hor-

izontal plane
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Table 1 Demographic data of four groups

() PERIHE (/%)
Age(years) Sex(male/female)
Sinflf siifgem o 38/31
Tor llﬁliﬂms e 50/35
Thios s e 44/46
Fon tont riats 43/39
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Table 2 Changes of cervical sagittal parameters before and 12 months after surgery in different fusion segments

U B (n=69)

Single segment

BT Bt (n=85)

Two segments

=B (n=90)

Three segments

945 Bt (n=82)

Four segments

AT ARJE1214H A HiI A 124 H A ARIE124H A HiI AJF 124 H
Preoperation  Postperation Preoperation  Postperation Preoperation  Postperation Preoperation  Postperation
A yA . .
J%f ft f)rjz ) 928+337 14711547 9262338  13.11=1.877  8.14x443 116322547  8.10:4.16  13.98+1.867
S/ yA i =~ )
V/\*,ig JS’: f)r)j ) 2194167  0.14£036°  2.29+1.63 02040407  334+1.83 02240420 3374182  0.26+0.447
€02 Cobb 1 (°) 51 (7,891 20924599 20384749 24.20:7.967  1676£624 205456587  1544£6.50 183946267
CO-2 Cobb angle
C2-7 Cobb F1(°)  1599.864  17.6941125  13.04+8.07 158510537 11465783 15.12410427  11.545830  19.61+5.53"
C2-7 Cobb angle
~ oM " HE & . P .
Co7JORTE B 50 0401077 206121023 18.57411.88 2373:9.870  19.36+8.40 2525+12200 22.39+12.60 27.68+11.177
C2-7 SVA(mm)
TlT{%TfJf )ﬁ‘ 23.0248.64 2405935 24284671 28.65+7.647  26.56:9.47 3039:7317 2470630  31.2246.450

D5 [ H AR L P<0.05

Note: (DCompared with preoperation of the same group, P<0.05
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B 2 ACDF 5705 Bl &5 AR i AR5 12 A~ i CO-2 Cobb ffi \C2-7 Cobb ffi .C2-7 SVA T1S 43l iy 18.4° 3.6°
29.5mm 10.8°F1 19.0° \4.4° 28 9mm . 11.2° B 3 XA Befilt & AR A AAJS 12 4 H B C0-2 Cobb ffi ,C2-7 Cobb fi |
C2-7 SVA . T1S 43 %1% 19.2° 5.4° 18.9mm 10.3°Fl 21.2°7.2° 22.0mm ,11.5° 4 W EEGARETAARE 12 4 A
) CO-2 Cobb ffi .C2-7 Cobb ffi .C2-7 SVA TIS 4351 16.1°.6.4° 17.8mm . 10.7°H1 21.0°.8.2° .21.3mm . 12.6° B 5 Y
B A ARHTRIAJE 12 4~ B CO-2 Cobb ffi .C2-7 Cobb ffi .C2-7 SVA TIS 4354 6.2°,16.8° .12.2mm ,10.4°Fl 7.9°
18.4°.16.4mm ,11.3°

Figure 2 One single segment fusion, CO0-2 Cobb=18.4°, (C2-7 Cobb=3.6°, C2-7 SVA=29.5mm, TIS=10.8° before
surgery; CO-2 Cobb=19.0°, C2-7 Cobb=4.4°, C2-7 SVA=28.9mm, T1S=11.2° 12 months after surgery Figure 3 Double
segments fusion, CO-2 Cobb=19.2°, C2-7 Cobb=5.4°, C2-7 SVA=18.9mm, T1S=10.3° before surgery; CO-2 Cobb=21.2°,
C2-7 Cobb=7.2°, (C2-7 SVA=22.0mm, T1S=11.5° 12 months after surgery Figure 4 Three segments fusion, C0-2
Cobb=16.1°, C2-7 Cobb=6.4°, C2-7 SVA=17.8mm, T1S=10.7° before surgery; CO-2 Cobb=21.0°, C2-7 Cobb=8.2°, C2-7
SVA=21.3mm, T1S=12.6° 12 months after surgery Figure 5 Four segments fusion, CO-2 Cobb=6.2°, C2-7 Cobb=16.8°,
C2-7 SVA=12.2mm, T1S=10.4° before surgery; CO-2 Cobb=7.9°, C2-7 Cobb=18.4°, C2-7 SVA=16.4mm, T1S=11.3° 12

months after surgery

®3 ACDFARER2NMAFHRIRRKUSHUAZTEILE
Table 3 Cervical sagittal parameters comparasion of 12 months after surgery of ACDF
% CO-2 Cobb fi(°) C2-7 Cobb ffi(°) C2-7 KIRMEHI R  TL WA JOAVESF (43)  VASIESr (41)

n C0-2 Cobb angle  C2-7 Cobb angle  C2-7 SVA(mm) T1S(°) JOA score VAS score
Si !i‘iw L 69 -0.10+8.92 5.61x13.64 -0.32+13.49 1.04£11.21 5.43+3.63 -2.04+1.75
Single segment
T XB{ 15 B2 . 85 3.82+9.00% 2.82+8.53 5.17+9.827 437+8.257 474405V  -2.25+1.63
wo segments
— e . 90 2.30+9.347 3.04£9.79 2.73+9.98" 3.82+7.81% 3.49+3.887  -3.12+1.96"?
Three segments
P B 82 1.88+7.80 8.12+9.3812% 5.32+11.83% 6.51£7.37"  5.88+4.58%%  -3.11x1.91"®

Four segments
(D5 517 Be 4 LA P<0.05 ;@45 0015 BLAREE P<0.05 ;)5 = 17 BeAH %L P<0.05
Note: (DCompared with single segment, P<0.05; @Compared with two segments, P<0.05; 3)Compared with three segments, P<0.05
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Table 4 Correlations between cervical sagittal parameters in different segments fusion
ARHT KK B
Preoperation Final follow—up
C0-2 Cobb C2-7 Cobb C2-7 SVA T1S C0-2 Cobb C2-7 Cobb C2-7 SVA
AT Single segment
A Preoperation
C2-7 Cobb 0.079
C2-7 SVA 0.194 -0.167
TIS 0.195 0.191 0.055
ARJ5 Postoperation
CO0-2 Cobb 0.242% -0.010 -0.054 -0.032
C2-7 Cobb -0.056 0.187 —-0.085 0.015 -0.084
C2-7 SVA 0.122 -0.121 0.179 -0.155 -0.060 -0.121
T1S 0.104 -0.181 -0.015 0.219 0.211 0.271% 0.076
BT Two segments
AT Preoperation
C2-7 Cobb -0.153
C2-7 SVA -0.038 -0.388%
TI1S -0.320? 0.550% -0.142
ARJG Postoperation
C0-2 Cobb 0.323% 0.114 -0.291? -0.095
C2-7 Cobb -0.223% 0.607% -0.199 0.608% -0.078
C2-7 SVA -0.076 -0.223% 0.605% 0.048 -0.065 -0.192
TI1S 0.082 0.115 0.191 0.344% 0.093 0.228% 0.329%
7Bt Three segments
AR Preoperation
C2-7 Cobb -0.058
C2-7 SVA 0.100 -0.133
T1S 0.056 0.102 0.276%
ARJ&G Postoperation
C0-2 Cobb 0.216% -0.053 -0.097 -0.097
C2-7 Cobb -0.038 0.411?% 0.004 0.520% -0.036
C2-7 SVA 0.280% -0.005 0.522% 0.2207 0.032 -0.107
T1S 0.102 0.058 0.294% 0.593% -0.205 0.467% 0.378%
U5 Bt Four segments
AR Preoperation
C2-7 Cobb 0.059
C2-7 SVA 0.258% -0.420%
TI1S 0.248% 0.229% 0.317%
ARJ& Postoperation
CO0-2 Cobb 0.395% 0.036 0.089 -0.038
C2-7 Cobb 0.330% 0.126 0.073 0.090 0.813%
C2-7 SVA 0.030 -0.174 0.515% 0.206 0.053 -0.005
T1S 0.305% -0.120 0.405% 0.340% -0.003 0.020 0.306%

1::C2-7 Cobb,C0-2 Cobb f;C2-7 Cobb,C2-7 Cobb #;C2-7 SVA,C2-7 FIRTE B S T1S, T1 4 ; DP<0.01,;2P<0.05
Note: C2-7 Cobb, C0-2 Cobb angle; C2-7 Cobb, C2-7 Cobb angle; C2-7 SVA, C2-7 sagittal vertical axis; T1S, T1 slope; DP<0.01;

@P<0.05
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C2-7 SVA ¥R IE M & ,C2-7 Cobb fi 5 C2-7
SVA ¥J 5 i #15& ;C0-2 Cobb fi 5 C2-7 SVA,
T1S S IEAHAE, 5 C2-7 Cobb ffi 5 7 AH S ke,
AWFE WU B F ACDF FARFTGE T HifESHOER
() —2tk, PIREJE T ACDF 4 S5UHE iy i JULIR] Bt
B, W Z5UHE B 3 UL A 45 )20 2L 03 /DN, HLJC 35
HEJG B 52 G R B 05, AR5 1R T S0AE R 315 B
AW IR A L, PSR R BHE SR
NFA) H B ] 4R sh SRR,

gi Lk, FATA ik ACDF 77 Bl &
Jii ST R AR AV -5 TG B B AR A, YR AT Br =2
iF, ACDF A J S0UME < MR A - il A A= b 2 ol A8 | 3R
Pl CO-2 Cobb ff1F1 T1S 4K, H R UkE SR 47
17 A B SRR E E AR5 AR RE A B 1 | S0 O
PRA P 2 40 ) D b o] BEAF AR AT i T E AT
XF #HAE ACDF AR Ji5 A [ fil 45757 B 500t 9 A S AR
S A AR S M R D S i T A TR
Bl VTS IIE
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