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Sagittal alignment analysis on using self-locking stand-—alone cages in two-level anterior cervical dis-
cectomy and fusion/YANG Yang, LI Qingchu, ZHU Zhaoyin, et al/Chinese Journal of Spine and
Spinal Cord, 2016, 26(2): 116-123

[Abstract] Objectives: To investigate changes of sagittal alignments of using self-locking stand—alone cages
in anterior cervical discectomy and fusion(ACDF). Methods: A retrospect research from January 2012 to June
2014 was performed, 160 two-level cervical spondylosis patients undergoing ACDF were enrolled and divided
into uni—anchored group (UAG) and bi—anchored group (BAG) according to the anchor type of self-locking
stand—alone cage (MC+ and ROI-C). Cervical standing radiographs were taken at pre—operation, 3 days after
operation, 3 months after operation and the last follow—up. The sagittal parameters were measured, including
height of operation segment(HOS), angle of operation segment(AOS), C2-C7 angle, C2-C7 sagittal vertical axis
(C2-C7 SVA) and TI1 slope (T1S). Erk method was used to evaluate the fusion status of operation segment.
Statistic methods, including independent t-test and paired t-test, were performed to determine the significance

of difference between UAG and BAG. Correlation among the radiographic parameters of 160 patients at every
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check point were sought by Pearson correlation analysis. In addition, the fusion rank of two groups was com-

pared by Mann—Whitney U test and Wilcoxon signed rank test. Results: All cases obtained the follow—up
with an average of 13.42+6.01 months(range, 6 to 31 months). At pre—operation, 3 days after operation, 3
months after operation and the last follow—up, positive correlations were presented between AOS and C2-C7
angle, C2-C7 angle and T1S, AOS and T1S, TIS and C2-C7 SVA(P<0.01). No significant difference was
found between C2-C7 SVA and AOS, C2-C7 SVA and C2-C7 angle(P>0.01). In both groups, HOS, AOS,
C2-C7 angle and TI1S increased after operation (P<0.05). AOS, C2-C7 angle and TI1S of UAG showed a
statistic lower value than BAG at 3 months after operation and the last follow—up(P<0.05). The fusion status
of both groups had no significant difference at 3 months after operation and the last follow—up (P>0.05). The
fusion rank at the last follow-up was significant lower than that at 3 months after operation (P <0.05).
Conclusions: The height and angle of operation segment and cervical curve can be corrected after ACDF by
using both self-locking stand—alone cages. ROI-C cage can be considered as a better choice in maintaining
AOS and cervical lordosis compared to MC+ cage. The thoracic radiographic sagittal parameters may be
altered after ACDF following the loss of cervical curve.

[Key words] Cevical spondylosis; Anterior cervical discectomy and fusion; Self-locking stand—alone cages;
Sagittal alignments

[Author’s address] Spine Surgury, the Third Affiliated Hospital of Southern Medical University, Academy of
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Figure 1 Visual demonstration of the method to measure radiographic parameters a HOS: the distance between two
midpoints from lower endplate of upper vertebra and upper endplate of lower vertebra b AOS and C2-C7 angle: AOS
was defined as the angle that subtended by the tangent to posterior border of upper and lower vertebrae of operation
segment, C2-C7 angle was subtended by the tangent to posterior border of C2 and C7 vertebral body ¢ C2-C7 SVA:
which was referred to the deviation of the C2 plumb line from the posterior superior end plate of C7 d TIS: the angle

between the tangent of T1 superior end plate and the horizontal reference line
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Table 1 Descriptive analysis of general information

WHEA  BEEA

Uni—anchored Bi—anchored

P value

group group
%1% (Male/female ) (n) 37/41 40/42 >0.05
S (Age) (vts , %) 57.3+11.0 56.7+10.5 >0.05
ML AR AL/ BB (n)
Cervical radiculopathy/ 34/44 37/45 >0.05
cervical myelopathy
aﬁ;(ﬁ segment >0.05

C3/4 .C4/5 8 8

C4/5 .C5/6 30 33

C5/6 .C6/7 30 33

C3/4.C5/6 5 4

C4/5.Co6/7 4 3

C3/4 .Co6I7 1 1

Bl 0 i) (s, )

Follow up period

13.38+5.93  13.45.+6.12  >0.05

RIG 3 NH RARKBEVIR, #40E A0S .C2-C7
A M TS fFTE SR 2% 22 5 (P<0.05) , BV B4 o 2
AOS.C2-C7 ff B T1S FREH Ay i 3 ) HAy Wi 4l ]
FARE 3d ARG 3 4H IR KBV 148 % 5
B (B AR G 3d BF C2-C7 SVA 4b) B4 it 2+
25 (P>0.05),

RJG 3 A H I BsE 4 2 Bl T 9m 4,
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90,7 B, W2 RIARJG 3 A H AR UK B 1 B il
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Table 2 Correlation analysis among radiographic parameters from 160 patients

HOS A0S C§EE$7aﬁﬁgle €2-C7 SVA
r P r P r P r P
pre T 02717 0.001 — — — — — -
re—operation
o 3d 0174 0028 — — — — — —
post—op
A0S o
A3 02157 0006 — - - — — -
3m post-op . :
ARIK i1 o) o _ _ _ _ _
Last follow—up 0.290° 0.000
P AT 0.2167 0.006 0.8507 0.000 — — — —
re—operation
o 3d 0.185 0019 06357 0.000 — — — —
C2-C7 d post=op
€2-C7 angle R34+ A 0122 0124 0316"  0.000 — — — -
3m post-op . : ’ ’
= Ve Ot .
|t vy 0011 0890 03357 0.000 — — — —
ast follow—up
pro il 0117  0.142 0162 0.041 ~0.100 0209 — —
re—operation
3(1*553_‘3)1) 0048 0550 0080 0315 20067 0.399 — —
€2-C7 SVA St
Has 0052 0516 0140  0.078 0034 0.667 — —
m posl—op
e Wil 175 .
RWB i 0.056  0.480 0016 0.837 ~0212% 0,007 — —
Last follow—up
pre il 02577 0.001 05847 0.000 0.6547  0.000 03417 0.000
re—operation
A5 3d 0087 0276 05447 0.000 07287 0.000 02497 0.002
1S 3d post-op
a2 N e ~ . @
R 0.137  0.084 03947 0.000 07037 0.000 03217 0.000
Sm post—op
B ) R -
AU 0065 0415 05297 0.000 03947 0.000 02407 0.002

Last follow—up

TEor, HISC R B HOS, TR Y B 1B 25 B2 5 AOS , T A1 BEAMEI B AR B ;C2-C7 SVA,C2-CT7 SR AL B 85 s T1S, T1 4 ;DP<0.01
Note: r, correlation coefficient; HOS, height of operation segment; AOS, angle of operation segment; C2-C7 SVA, C2-C7 sagittal vertical axis;
TIS, T1 slope; (DP<0.01

®3 MAXGFESHITLLSR (ws)
Table 3 Comparative analysis of radiographic parameters from two groups
R E A (n=T78) K4 52 21 (n=82)
Uni-anchored group Bi-anchored group
AT ARG 3d ARJE34H FRINi] AR AR5 3d ARIE34H RN iR
Pre—op 3d post—op 3m post-op  Last follow—up Pre—op 3d post-op 3m post-op  Last follow—up
HOS(°) 5.25+0.93 7.39+0.64% 7.38+0.527 7.29+0.5612 5.18+1.17 7.46+0.647 7.47+0.617 7.40+0.58%
AOS(°) 2.67+4.57 13.01£5.147  8.38+4.30%2%  7.73+4.3902% 3.28+4.29 12.54+5.317  9.97+5.15%2  9.82+5.401%
e Tnfglz 9.05:7.84  20.22+6.690 14.95:737129 1517:11.04720  10.12+7.23  19.6746317 18.236.8172  18.65:9.777
C2-C7 SVA ) 2 i) o) )
(em) 17.21+13.54  14.20+7.03 16.99+9.26 17.79+9.47 14.04+10.76  16.73+6.37 15.94+8.00 15.90+8.64

T1S(°) 20.60+7.71  25.89+6.93V  21.93+6.95V2% 21.47+7.041250 19.14+7.56  25.06+6.710  24.12+6.84%  23.58+6.5712%

TE HOS, FAR Y BOHERIBRTG 5 AOS, T AR Y BEMEIRIBR A7 I ;C2-C7 SVA,C2-C7 JARNL Al 1 BE 5 s T1S, M 1 M4 ; D45 R4 A T b
5 P<0.05; Q5 LA IS 3d HE P<0.05 ;@)1 [ ] 5 052 41 e e P<0.05 ;@5 LA T 3 41 L4z P<0.05

Note: HOS, height of operation segment; AOS, angle of operation segment; C2-C7 SVA, C2-C7 sagittal vertical axis; TI1S, T1
slope; (DCompared with pre—operation, P<0.05; 2 Compared with 3 days post—operation, P<0.05; 3)Compared with Bi-anchored
group at the same time point, P<0.05; @Compared with 3 months post—operation, P<0.05
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B2 BEL,67 %5 EHERSHER, N H MC+il & #4317 ACDF FR a AKRij HOS 5.0mm,A0S 4.4°,C2-C7 ffi 17.6°,C2-
C7 SVA 23.6mm,T1S 36.7° b RJ5 3d HOS 7.2mm,A0S 22.2°,C2-C7 i 36.0°,C2-C7 SVA 14.0mm,TIS 41.4° ¢ RJF
3/~ H HOS 7.1mm,AO0S 9.7°,C2-C7 fff 29.4°,C2-C7 SVA 29.4mm,T1S 35.4° Erk V% d RJ5 154 H HOS 6.6mm,
A0S 7.9°,C2-C7 ff1 26.4°,C2-C7 SVA 19.3mm,T1S 34.4° Erk I % 3 HBHEL 56 % IRA BV, BT ROI-C
il & 417 ACDF FA a AT HOS 6.7mm,A0S 2.9°,C2-C7 ffi 13.9°,C2-C7 SVA 11.7mm,T1S 18.4° b A J5 3d HOS
7.6mm, A0S 12.9°,C2-C7 ffi 29.5°,C2-C7 SVA 5.1mm,T1S 31.7° ¢ RJ5 34 H HOS 7.5mm,A0S 10.3°,C2-C7 ff 23.4°
,C2-C7 SVA 17.0mm,T1S 30.8°,Erk 1% d ARJ5 154 H HOS 6.9mm,A0S 8.1°,C2-C7 ffi 25.1°,C2-C7 SVA 5.8mm,
T1S 23.6°,Erk 1%

Figure 2 A 67 years old female with cervical spondylosis myelopathy was used MC+ cage undergoing ACDF a Pre-—
operation HOS 5.0mm, AOS 4.4°, (C2-C7 angle 17.6°, (C2-C7 SVA 23.6mm, TIS 36.7° b 3d post—operation HOS
7.2mm, AOS 22.2°, C2-C7 angle 36.0°, C2-C7 SVA 14.0mm, T1S 41.4° ¢ 3 months post—operation HOS 7.1mm, AOS
9.7°, C2-C7 angle 29.4°, C2-C7 SVA 29.4mm, T1S 35.4°, Erk grade IV d 15 months post—operation HOS 6.6mm, AOS
7.9°, (C2-C7 angle 26.4°, C2-C7 SVA 19.3mm, TIS 34.4°, FErk grade II Figure 3 A 56 years old female with
misxed type of cervical spondylosis myelopathy and radiculopathy was used ROI-C cage undergoing ACDF a Pre-
operation HOS 6.7mm, AOS 2.9°, (C2-C7 angle 13.9°, (C2-C7 SVA 11.7mm, TIS 18.4° b 3d post—operation HOS
7.6mm, AOS 12.9°, C2-C7 angle 29.5°, C2-C7 SVA 5.Imm, T1S 31.7° ¢ 3 months post—operation HOS 7.5mm, AOS
10.3°, (C2-C7 angle 23.4°, C2-C7 SVA 17.0mm,T1S 30.8°, Erk grade II d 15 months post-operation HOS 6.9mm,
AOS 8.1°, C2-C7 angle 25.1°, C2-C7 SVA 5.8mm, T1S 23.6°, Erk grade [

ARG AR BORE BUT O ML XTI PUR MG S S AR IR CHEM B ) B B F M2 5 (A fEAR
AR L S UILL B AR Ji il A R A LIRS O O ARl 3 BORWRIBE U IR B T A () [ 32 % A
VIl TR BOA BE A B AN SIME R B T REAFAE BT AR RO E O 3 I FRATTIA
WAREMEKNE, WHAPANBMENZIEEIEE O, RO Z AR 5 E (19 ROI-C #5028 A il o2
WA A5 SRR R L . PHALAR S Bl SF Rl A MCH+AE 445 R 5 A T B2 Ay 2 e S9UAE ir ™ 75 T
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