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[FZE] B/ HrkH ROI-C 47 290 i B 5015 B ME ) 5% DI Bk 980 % @l & (anterior cervical discectomy and fusion,
ACDF) AR5 Rl & 25 TR MR G R . J5 3K < B 45 2R ] ROI-C 47 B2 15 Br ACDF ¥ 7 S0 [R] 23 1B 722 M 952 9 11
83 Wl iR 3 Vet i s AR E ARG MR TR B WA sl R B R A A R A R B UM A, X 2R R i A
HEAK M BE (cervical alignment,CA) | fill &5 715 B/l BE (segmental angle,SA) Ak [8] B HT & £ (anterior disc height,
ADH) FIAE[H] B2 S5 55 2 (posterior disc height, PDH) . K B 15 (¥ i 7 7 SUHEDN A2 X 28 Jr 5 AR S5 B 20 L %, ADH 5%
PDH Z 2% >2mm Hl & Kl A 22 D0, 70 ADLFE (subsidence ) 4H (S 2,22 %), 3110 UK A7 ; < 2mm 23 A K
ULFE (nonsubsidence) 20 (N 41,61 #il), R STEEA ¢ Ko 80 2 KX LA S ETAL R b, RHZ A
Logistic M43 #7 B35 B ACDF ARJ5 ROI-C VLR fa 6 R 2 K & B PR 3 3k — 25 4 4148 FH y2 A 30 11 53 BL 2K
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Risk factors for postoperative subsidence of ROI-C in single-level anterior cervical discectomy and
fusion/LI Guo, WU Jianfeng, HUANG Wending//Chinese Journal of Spine and Spinal Cord, 2016, 26
(12): 1063-1069

[Abstract] Objectives: To investigate and analyze the risk factors for postoperative subsidence of RIO-C in
single—level anterior cervical discectomy and fusion (ACDF). Methods: Eighty—three patients who underwent
single —level ACDF with ROI-C for cervical degenerative disc disease were included in this retrospective
study. The factors such as age, sex, operative level, smoking history, bone mineral density (BMD), and
preoperative sagittal cervical alignment (CA), operated segmental angle (SA), anterior/posterior disc height
(ADH/PDH)  in the lateral radiographs of cervical spine were collected. Patients were categorized into
subsidence group(S group, n=22) and nonsubsidence group(N group, n=61) based on the loss of the disc
height for 2mm.  These clinical and radiographic factors were compared between two groups by using
independent sample i—test or Chi—square test. Risk factors for postoperative subsidence of ROI-C in single—
level ACDF were analyzed by multivariate Logistic regression. The likelihood ratios (LR) of risk factors were

obtained by using x* test on the basis of a cutoff. Results: Subsidence occurred in 22(26.5%) of 83 patients.
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The incidence of subsidence into the anterior endplate was 63.6%(14/22). Mean age was 59.86+12.11 and
52.77+10.34 years(P=0.010) in group S and group N, while gender, surgery level, smoking history, BMD
showed no significant differences between group S and group N (P>0.05). A significant difference was found
with respect to preoperative CA, SA and ADH in group S compared with group N(P<0.001, P=0.031 and P<
0.001, respectively), whereas there was no significant difference in PDH(P=0.092). Multivariate Logistic regres-
sion analysis revealed that the preoperative CA(P=0.014) and age(P=0.038) affected subsidence. The patients
in each group were assigned to kyphotic or lordotic subgroup and senior or junior subgroup according to cer-
The risk of ROI-C subsidence in
The
patients older than 60 years were 4.5-fold more likely to display subsidence than those younger than 60
years(LR=4.454, P=0.030). Conclusions: In single-level ACDF with ROI-C, the risk factors affecting postop-

erative cage subsidence are preoperative CA of kyphosis and age older than 60 years.

vical alignment cutoff of O degree and age cutoff of 60 years respectively.

the kyphotic subgroup was 12.5-fold greater than that in the lordotic subgroup (LR=12.529, P<0.001).

The data suggest that
spinal surgeons should cautiously consider the preoperative CA and/or age when deciding on the ROI-C for
single-level ACDF to treat patients with degenerative disc disease.

[Key words] Anterior cervical discectomy and fusion; Stand-alone cage; Postoperative subsidence; Cervical
alignment
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cervical discectomy and fusion, ACDF) J&Jf Y7 #l
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AR Ea, 2% 6 AR 1K K H syngo
fastView S/F (HEE PG 112> A) ) B2 O 35 ARG
SEATSHEMIAE X 2 J, i Cobb M B S5UHE B
Al (cervical alignment,CA), A C2 5 C7 HE{R
TN EL W IEL Z I M fE T B E
(segmental angle,SA), b F AR5 B i b A AEAR I
KMRFEL L G TR T A REL N ELZ
[ 1) e #f i B AR R s, O o ff B B
FOR o BITEOR 250% 1) SEMI A2 X 2k A (DICOM
K2 I I T AR ME ] BRAT S (anterior disc
height, ADH) F1J5 /& & (posterior disc height,
PDH) , 43 518 F AR B A HEARTT T T 5 F 7
HEM B RT_LT0 A A HEAR S N TS R AR
Ja BT Z A AR RS (1) BT SUHEMI 7 X
2 R 5 AR5 B Z) A ADH 8¢ PDH % K >2mm
L HIE R A AR DU 73 A UTRE (subsidence ) 41
(SH), WRVLFEEMAL; <2mm 70 A KT
(nonsubsidence )20 (N 2H) ,
1.4 Geitsorik

ffiFH SPSS 20.0 HEAT A K e Ak B3 Hr o 3
BOGTRER IR RS | AT ) K5 o0 A 5 3 B T
R 8 B R 22 (s ) Ron R IS AEAS ¢
K b, MRS R X i R 2
54 Logistic 1815 4317 5 K £ 5 K 3R R 4341, fiff
H x? K58 11 5 BLER HE (likelihood  ratio, LR) # 47
P, P<0.05 A EFRA G EE X,

2 HER
BEL e 2 4R DL F BT, ROI-C UL M K& A=
HN 26.5% (22/83) , Hirb g AKE R i 7 LA

A A

(02

i 63.6% (14/22, K 2), B AJG 7 & E# &
22.7%(5/22) , Wi JG Jr 4 & A& 5 13.6%(3/22)
S 4.3 BIF 15 Bl 5 FARE 3 AH 64
AR A A& 28Uk, S 5 N 4P 4R
ERH G F R L (P=0.010) ; #5415 5 %
M FARTTEM BMD 3 XA ER (R 1), S
HARHF CA SA ADH 5 N 4l LA Gil ¢ 2% %
(P<0.001 .,P=0.031 A P<0.001), ifii i 41 R #if PDH
EZR LG FE X (P=0.092, £2), £A4hH
Logistic [ )443 #7 .7 , R HI CA FMI4E# 5 ROI-C
TUREAFAE i 35 A0 G HE (P 4399124 0.014 F110.038),
ARHT SA FIAF ADH 5 ROI-C It & JC AH X% (P
3512 0.184 F1 0.057,% 3) ., MG AHE CA 1E L
W BB 5 ARTT CA J5 ™ (CA<0°) T (CA =
0°)2H AR HE AR FT4FE I 45 - 5 4 <60 % Fil =60 %
A, G 45 B R ARTT CA JF ™ AT =60 2 9% 11
ROI-C TR & A= HE 2R 43 501 LE T ™ Fl<60 27 9% 141 1=
12.5 5 F 4.5 5 (LR=12.529,P<0.001 1 LR=
4.454 P=0.030,% 4),

3 g

il A #% VLR (cage subsidence,CS) /& 45 il &
s E N PR A X AR MEAR N IO IR, 2
M Rl5 2509 ACDF AR5 5 WITE ARE . CS TR EE
5 Rl A —MEAR 2 8] 5P A5 2 K HL il 32 10 ) B
TE L, T 55 il G RIRE 08 28 A P 42 flh T B B L
BEE RS Ay Z I, AR R SME BT A
Wk FN 56 35 | B TEAR HEME ] & S D TR
MR & R Al A 28 B BA G R i N 2 A
PORLRLG A, BT SR AR R N T T A

S B SR X &K LR a CA, B
MEE A 2 C2 5 C7 HEMR T 200 i%E 4k 4k
Z A B e A A B R R O A R
FUAERIR b SA RS B MIE o Bk B
R % £ T S A A T 25 4R T 2 1 T £k 22 18] 1
Jeffi ¢ ADH il PDH 43 5 32 713 F A il B A 25
JBERUR w5

Figure 1 Radiological measurements on lateral
cervical X -ray film a CA was defined as the
angle between perpendicular line of inferior

endplate of C2 and C7.

The positive values

denoted as lordosis and negative values denoted as kyphosis b SA was defined as the angle between perpendicular line

of superior endplate of cranial vertebrae and inferior endplate of caudal vertebrae ¢ ADH and PDH represented anterior

disc height and posterior disc height of the fused level
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B2 HHEF 642 MEARAEM , R H ROI-C
a0 17 C5/6 1B ACDF IRYT a ARETHHEM AL X £
TR ST AR il B (CA)AETE-13.4° )5 (0 ff1 ,C5/6 15 BX
HE [ B A1 785 B (ADH) M 2.3mm b 7&): 2 4~ H #ike
M7 X 2k B C5/6 75 Bt ADH % 2 W & ,CA A T
WA A -5.6°7 1M ¢ RJF 7 A A WM AL X 28
7R ROI-C TR A I v #E 1T T 1 N, ADH 35 />
2mm, A EFABORE R C5 HEUREG R £A B R
LI, ROI-C i A J& Bl UL 375 42 52 2028 (5 3k BT )

) AN AR AT R B 5, RO AR ) 4 Hh R
ROI-C & i F #A 3l
Figure 2 A 64 years old male patient with cervical spondylotic radiculopathy, who underwent C5/6 ACDF with ROI-C

2]

a On lateral cervical film, the patient’s preoperative CA and anterior disc height(ADH) in C5/6 segment were —13.4 de-
grees and 2.3 millimeters respectively b At 2 months after surgery, there were still -5.6 degrees in the CA despite good
restoration of ADH in the operated segment ¢ At 7 months follow—up, the subsidence of ROI-C into the anteroinferior
endplate of C5 vertebrae and decline by 2mm in C5/6 ADH was seen on the lateral cervical film. The sclerosis change
in anteroinferior aspect of C5 vertebrae was noted, the radiolucent zone(arrow mark) around anchored clips of ROI-C in
the adjacent vertebrae and resorption of bone graft inside the cage in the inset of magnified view of the operated

segment, which implied stress concentration on this region and loosening of ROI-C anchored clips

&1 SHENA—WAERITLE ®2 SHENAXGFNESHIL
Table 1 Comparison of general information between Table 2 Comparison of radiological measurements
2 groups between 2 groups
S#H N PlE S#H (n=22) N#H (n=61) PE
Group S Group N P value Group S Group N P value
%% 2 61 AR AT CA(®)
n Preoperative cervical -0.800+5.637 4.893+5.718  <0.001
lignment
3 (/%) e
Gender(male/female) 13/% 35/26 0.889 AT SA(°)
A (%) Preoperative 0.432+2.162  1.198+1.826 0.031
Age(year) 59.86+12.11  52.77+10.34 0.010 segmental angle
FARA B AHi ADH(mm)
Operation level Preopfralii/le' aﬁllerior 3.768+1.210  5.066x1.257 <0.001
disc height
34 2 2 ¢
AT PDH (mm)
C4/5 5 14 0.744 Preoperative posterior  3.777:0.969 ~ 4.597+1.075  0.092
as/6 12 37 : disc height
Co/7 3 8 N _
— #£3 BT E ACDF RJ5 ROI-C il F# EH & 9 Logistic
Smoking history EFSHTER
2&* 7 20 Table 3 Result of Logistic regression for ROI-C
smoker
0.934 i i
R s i subsidence after single level ACDF
Nonsmoker 95% 1l {7 X [f] e
% OR 95% confidence PAA
R Odds ratio interval P value
Bone mineral density
: IR ()
TH<-1 1.101 1.005~1.2 .
T Tscnre - 9 13 Age(year) 0 005~1.207 0.038
T fi>-1 0.074 AT CA
T score >—1 13 48 Preoperative cervical 3.774 1.600~12.997 0.014
alignment
AT SA
3 2 = Preoperative 1.232 0.584~2.597 0.184
PREZH T, S B AT (R 45 4 1 ik ) B A8 il cmental amgl
segmental angle
G B AR Y R FE TR il G 45 800 3 - M 1] Bt 1) T A ADH
Preoperative anterior 1.053 0.903~1.196 0.057

u_» 1B H *ﬁﬁ’]ﬂ%ﬁiﬁ N, H h%ig/}jﬁj\iﬁﬁ'fg disc height
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Table 4 Comparison of ROI-C subsidence between the patients with different preoperative CA and age

S

N i Pl

LR
Likelihood ratio

Group S Group N x* value P value
AR i FUAE il BE I
. - SYRIRT 10 52
Preoperative cervical lordotic alignment
e 13.546 <0.001 12.529
R Ty SHAE 22 ) ot 12 9
Preoperative cervical kyphotic alignment
Ek <60 %
Age<60 years 12 48
. 4.705 0.030 4.454
ik =60 % 10 13

Age=60 years

FRHERI N A7, A B R A B 2 2 AR KR B]
Ao,

ACDF XA Ai7 5 8k b T LA =15 B A e 74 A
W UM I B 3 RR AR D A Y B R T AR
CS A58 (A7 70 A Fiy 4L R 0475 A o 40 3 75
BORAR R RN BT ROT-C X5 4 b
Bt A B AR S, w LA gl &1 B e
P, REG TR BB A BRI AR S B UE FH W
ROI-C 1y ACDF AR 2% 2 A BN a7
TS 134 (H A A7 A — 2 Y TTRE R 78 SCHR 9]
T AT B ROI-C VLI AR 0~61% , A 5T
) ROI-C VLI & A= N 26.5%(22/83) , S1E 5 1)
il A8 AH L, B RRORUES A ik i E T B 1k ROI-C
FEMERI BRI RS A7, HLIE L3R o] 34l A 2% 540 40
MEAR B 455 11,424 M JE ROI-C B A J5 SiAE R
PEAR I A= 0 1 2 G RAF 98 38 . ROI-C XU
FE A R B A X R e MR, AL A
Zero—P fil & 7% K 8 G2 MBET ) 4 X R e 1Y O X
B4 B e e P o Scholz S5 o (A E
W 1 2 5L UG UE S BT B ACDF fif ] Zero—P 1 LA
AL ) T S R A A DL 1 A2 1 . Lee 5517 EL 5 5L
il AL Geml & 2% JBR G AT BEBRAR R Zero—P (1 5L7YT
Bt ACDF W1l YT 8%, K B Zero—P [H 32 M R sE 7k
O F Bl AL S mh A, T 25 T 3R A i Ak A
5, FATWELE] S A 5 FIHEIR A ROI-C it
J T B B 5 X AR R R bA B, BRI TR )
B4 in ROI-C 8% F [ i R 1k 2 I T R R 31,
A1t AT UL ROI-C [E 22 ik A i Fe e PR A — 2 B
JER), AHEFE S A I ROI-C VLRI B N %,
R VRIS 1 Rl G 1 T 2R T SUME ] 1R AR
PR e B Al

Fujibayashi SE18% 8L fd HEK & & Rl & #8167
(1) E A 6 19 AR I AR AEAE 1~2mm ULF%, Barsa

SEUVRD Lee SEPOMLEE R CS T FARPHEFTZ A1
K . Hakato 552U o 54 ) 27 9250 B 45 CS i /&
A 45 0) S0 15 4 5 A T Bt A ) 8 3 1 PR A
R B Z IS Rl G s g UIRE I B, Ala S
LR A B L T X A 3 A B 7 A W4 B B 45
WA B B 2% 0k T HE AR ] B DA AR
1% 36 1N 7 ) PE R o NI [] 6 & M TR AR AR
PEREG & CS M2 i, 35 1w M 10 e DU 2 A 5
BRI DI A FEHEPIN R CS S ME N fl A
RIAFIHRZE, LT )5 RS, Pechlivanis & A
Klingler 452420 J& B HE ] Fill 5 2H 055 1] 88 A il 5 2
PEA B RFRER CS, WA # N CS nl I
AL IR TS A A1 /DN % %) 4 f i i 2 M R] 5
PR I B A Rl L B A A BT R 2 CS 1Y
AHOC IR RO gt b sk B 45 TR ME MBI B, 0 45 5 2%
BR Rl A 25 AH SR MLt , RLAR SR AT B ARG 45
72 CS AR b f 6 DA 3R 20, SUME 2 A 1 A= ) ) 25
JE B S0 e O 52 B ek B, e v s 2z A0 2
B8RV 2 Al AR 4807 T W) B A HE A4 1) R A AT
Wi N, EJE IR E] CS A AR G R R R A
LRI T2 1, FATTHE AR A A B 2 244
S B i PR A S8 B A B 8 ROT-C AU 1) 25
Bk Caspar #9745, & 1 B F-42 51 00580 @ 4 18] R
AW ME ] 5 3 2 %2 ) J5 7 32 A6 38 1) ROL-
C, IFRE Rl a S S T HE AT 2%

ME] A% | B AT 2 2R 22 ] S s h
AR LAy AR PR R S IR | A )
LM EMEMRT T AT IR A . ACDF iR 7 i
AR 72 P 5 I 805 S A DR AR IR AV A B i 2
I/ Rl A5 00 e R AR A5 6 T A R R
ACDF R J&5 2UME it B2 22 1k 1) A ) 7 24 HLTI i AN
# . Klingler 5515 Ffl& #5147 595 Bt ACDF &
ARJG CA BCE 2 BE A SA M3 T2 A7 A6 IEAH G 1Y
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2R3 2, Chien 251271 31 1% 42 XUF5 B ACDF B9
BIARJG CA A 25% 09K, 1955 B ACDF
ARJG CA WE AW, FATTH 5 rhm DL %% 2]
#4395 1 B A\ ROI-C flif ADH ¥k & J5 SA B ZI
R IE , CA B2 A AN R B2 B2 19 1k A2, T A
il B ATS Ak A2 3] A= B T AR 1) 22 1R CS X
Fofr B 2 %) JE A1 T B A2 ol AR A BOHE: ] i A 2 2
FPERAE , i ADH IR JE I ILFd ROI-C i
Je AV P it 5 R O AR B I B ROT-C 55 4H 2 ¢
R T2 20 S Pk, T 5 AR 2 3 4 ik
TR D in 22 S R FE T R 1) ) R
B it ROI-C Hi#RI Sy fE . X ST e CS £
RAEAELARAT SR ] W B Be ACDF
R TV B T A SME 1 R A R AR 5 SHE il
AR FU 2 BE B SR T AR O U St S 1

CS AN 3 pOAE [a] 55 B 25 2k F p 28 AR 45 25
AR/ ISR BRSO BEmT T A RN R B
SA F1 CA J5 ™ fli @l A 15 Bo R J7 4 v, e 48 ik
HETIRAE . Lee 55258 11 V34 21.3 4~ H BBl &
L, BT B ACDF (19 CS 9 {51 1) 25835 AU 0K
W EE R LR VIS S 22, KIWIERE ,CS W REs
MG TR, (HR A 67 M OC R IF RIS RNz 1Y
WESE, Wu SFPHRIE CS 35 4 W7 8% R A T R Al
FEIFTC I 22 5], 48 H 4K 52 R0 24 SURE i o™ oty 32
ARSI RIRTT S5 R RIE

25 L RT R  ROI-C 1% [ 22 % 7 A2 A0 X B 1)
] e, A nml A Be R . R CA J5
M FIAERS 60 % LA L& BT B ACDF AR J5 ROI-C
LR fa B %, 28 ROI-C 178715 Bt ACDF if
7 SO [F0) 28 18 A8 9 g I 7 2 3 T T P 3R 14
)

4 SEH

1. Zhou J, Xia Q, Dong J, et al. Comparison of stand-—alone
polyetheretherketone cages and iliac crest autografts for the
treatment of cervical degenerative disc diseases[]J]. Acta Neu-
rochir, 2011, 153(1): 115-122.

2. Faldini C, Chehrassan M, Miscione MT, et al. Single—level
anterior cervical discectomy and interbody fusion using PEEK
anatomical cervical cage and allograft bone[J]. J Orthop Trau-
matol, 2011, 12(4): 201-205.

3. Lee CH, Kim KJ, Hyun SJ, et al. Subsidence as of 12
months after single—level anterior cervical inter—body fusion:
is it related to clinical outcomes [J]. Acta Neurochir, 2015,

157(6): 1063-1068.

4. Kao TH, Wu CH, Chou YC, et al. Risk factors for subsi-
dence in anterior cervical fusion with stand -alone
polyetheretherketone (PEEK) cages: a review of 82 cases and
182 levels[J] . Arch Orthop Trauma Surg, 2014, 134 (10):
1343-1351.

5. Brenke C, Dostal M, Scharf J, et al. Influence of cervical
bone mineral density on cage subsidence in patients following
stand—alone anterior cervical discectomy and fusion [J]. Eur
Spine J, 2015, 24(12): 2832-2840.

6. Park JY, Choi KY, Moon BJ, et al. Subsidence after single—
level anterior cervical fusion with a stand-alone cage [J]. J
Clin Neurosci, 2016, Jul 19. [Epub ahead of print]

7. Pinder EM, Sharp DJ. Cage subsidence after anterior cervical
discectomy and fusion using a cage alone or combined with
anterior plate fixation[J]. J Orthop Surg, 2016, 24(1): 97-100.

8. Chen Y, Li G, Wang B, et al. A comparison of anterior cer-
vical discectomy and fusion(ACDF) using self-locking stand-
alone polyetheretherketone(PEEK) cage with ACDF using cage
and plate in the treatment of three—level cervical degenerative
spondylopathy: a retrospective study with 2-year follow—up[J].
Eur Spine J, 2016, 25(7): 2255-2262.

9. Niu CC, Liao JC, Chen W], et al. Outcomes of interbody fu-
sion cages used in 1 and 2-levels anterior cervical discecto-
my and fusion:  titanium cages versus polyetheretherketone
(PEEK) cages[J]. J Spinal Disord Tech, 2010, 23(5): 310-316.

10. Kim HS, Song JS, Heo W, et al. Comparative study between
a curved and a wedge PEEK cage for single—level anterior
cervical discectomy and interbody fusion[J]. Korean J Spine,
2012, 9(3): 181-186.

11. Song KJ, Song JS, Kim DY, et al. Efficacy of combined an-
teroposterior fusion with no plate versus anterior fusion alone
with cage and plate for multilevel degenerative cervical dis-
ease[J]. Spine J, 2014, 14(4): 598-603.

12. Lee CH, Hyun SJ, Kim MJ, et al. Comparative analysis of 3
different construct systems for single—level anterior cervical
discectomy and fusion: stand-alone cage, iliac graft plus
plate augmentation, and cage plus plating[J]. J Spinal Disord
Tech, 2013, 26(2): 112-118.

13. Grasso G, Giambartino F, Tomasello G, et al. Anterior cervi-
cal discectomy and fusion with ROI-C peek cage: cervical
alignment and patient outcomes[J]. Eur Spine J, 2014, 23
(Suppl 6): 650-657.

14, FIHR, RER, BBpk, S5 A 08 HE B E A S
ROI-C & AVAYT % 2001y B i B SUHE G 09 97 %8008 L[], h
FA B2, 2016, 26(2): 124-130.

15. Kim CH, Chung CK, Jahng TA, et al. Segmental kyphosis
after  cervical interbody  fusion  with  stand —alone
polyetheretherketone(PEEK) cages: a comparative study on 2
different PEEK cages[J]. J Spinal Disord Tech, 2015, 28(1):
E17-24.

16. Scholz M, Reyes PM, Schleicher P, et al. A new stand-



o[ A R A2 7 2016 AR5 26 55 12 W)

Chinese Journal of Spine and Spinal Cord,2016,V0l.26,No.12

1069

17.

18.

19.

20.

21.

22.

23.

alone cervical anterior interbody fusion device: biomechanical
comparison with established anterior cervical fixation devices
[J]. Spine, 2009, 34(2): 156-160.

Lee YS, Kim YB, Park SW. Does a zero—profile anchored
cage offer additional stabilization as anterior cervical plate[]].
Spine, 2015, 40(10): E563-570.

Fujibayashi S, Neo M, Nakamura T. Stand-alone interbody
cage versus anterior cervical plate for treatment of cervical
disc herniation: sequential changes in cage subsidence[J]. J
Clin Neurosci, 2008, 15(9): 1017-1022.

Barsa P, Suchomel P. Factors affecting sagittal malalignment
due to cage subsidence in standalone cage assisted anterior
cervical fusion[J]. Eur Spine J, 2007, 16(9): 1395-1400.

Lee YS, Kim YB, Park SW. Risk factors for postoperative
subsidence of single-level anterior cervical discectomy and
fusion: the significance of the preoperative cervical alignment
[J]. Spine, 2014, 39(16): 1280-1287.

Hakato J, Pezowicz C, Wronski J, et al. The process of sub-
sidence after cervical stabilizations by cage alone, cage with
plate and plate—cage: a biomechanical comparative study[J].
Neurol Neurochir Pol, 2007, 41(5): 411-416.

Park JI, Cho DC, Kim KT, et al. Anterior cervical discecto-
my and fusion using a stand—alone polyetheretherketone cage
packed with local autobone: assessment of bone fusion and
subsidence[]]. ] Korean Neurosurg Soc, 2013, 54(3): 189-
193.

Pechlivanis I, Thuring T, Brenke C, et al. Non—fusion rates
in anterior cervical discectomy and implantation of empty

polyetheretherketone cages[J]. Spine, 2011, 36(1): 15-20.

24.

25.

26.

217.

28.

Klingler JH, Kriiger MT, Sircar R, et al. PEEK cages versus
PMMA spacers in anterior cervical discectomy: comparison of
fusion, subsidence, sagittal alignment, and clinical outcome
with a minimum 1 -year follow—up [J].  Scientific World
Journal, 2014, 2014: 398396.

Tomé-Bermejo F, Morales—Valencia JA, Moreno—Pérez J, et
al. Long—term changes in sagittal alignment and its clinical
implications after cervical interbody fusion cage subsidence
for degenerative cervical disc disease: a prospective study
with standalone lordotic tantalum cages[J]. Clin Spine Surg,
2016, Jul 14. [Epub ahead of print]

Yoo M, Kim WH, Hyun SJ, et al. Comparison between two
different cervical Interbody fusion cages in one level stand-
alone ACDEF:
polyetheretherketone cage[J]. Korean ] Spine, 2014, 11(3):
127-135.

Chien A, Lai DM, Wang SF, et al. Comparison of cervical

carhbon fiber composite frame cage versus

kinematics, pain and functional disability between single—and
two—level anterior cervical discectomy and fusion [J].
2016, Feb 15. [Epub ahead of print]

Wu WJ, Jiang LS, Liang Y, et al. Cage subsidence does

Spine,

not, but cervical lordosis improvement does affect the long—
term results of anterior cervical fusion with stand-alone cage
for degenerative cervical disc disease:

[J]. Eur Spine J, 2012, 21(7): 1374-1382.
(A H ) :2016-07-20 & 18l H 9] :2016-08-29)
(EXLmE  F OR/TITH)

ESTY BEY-Y 3

a retrospective study

ey
SH R

(PP T RE B 2 792017 48 H T4

AT EFHREAFZRPIIRS TEARALAEEZGBAF, LA TLEES EF5RE - NREANKIT
PARFAG TS, AR 2017 FA ST HFEAMARA G —F KE S BE A ER(F4)8 X584
(2FREBNEGRMY AiEE LA ARTETARFTFRARRERF R,

ﬁ!ﬁ-—,}i}] Léﬁ#ﬁ&i% ,4%Iéiiéﬂﬁ%’i\;‘ %Tgﬂﬂ i%ifi’,

B AR N R SCT RSN A S R TR,
BN AR AR A A A B R AR R AR

NI B AR A B B ,#%Eééﬂﬁ%% %%fﬁﬁ#i’,

B EMRESTFARLEL Sk FHRARE R B RAI;

F+ 4.

B o HF AR A B F R AR

F+— A R A a0 A0 A P AR F R R R
Bt = A EAMBG AL RS A MR AR R RHIR,

KR IR AG





