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Meta —analysis on anterior cervical artificial disc replacement versus anterior cervical decompression
and fusion for bi-level cervical spondylosissZHAO He, YU Xing, TANG Xiangsheng, et al/Chinese
Journal of Spine and Spinal Cord, 2016, 26(9): 791-800

[Abstract] Objectives: To systematically assess the clinical effectiveness and safety of anterior cervical artifi-
cial disc replacement(ACDR) versus anterior cervical decompression and fusion(ACDF) for bi-level cervical
spondylosis. Methods: According to the computer-based online search of PubMed, Embase, Medline, Cochrane
Library, CBM, CNKI, Wanfang Database and VIP, the articles published before May lst, 2016 were searched.
Articles designed for randomized controlled trials (RCT) and cohort study about ACDR compared with ACDF
for bi-level cervical spondylosis, RCT and cohort studies were included. The quality score of methodology was
assessed by Jadad and MINORS. Two authors independently assessed trial quality and extracted data. Data of
neck disability index(NDI) score, VAS neck and arm pain, SF-36 score, neurological success, adjacent-seg-
ment degeneration, subsequent surgical intervention, adverse events, patient satisfaction at 24mo, 48mo, 60mo

after operation from those studies were abstracted and synthesized by Review Manager 5.3 for Meta—analysis.
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Reasults: 7 RCT and 2 cohort studies with a total of 2570 patients were included(1601 in the ACDR group
and 969 in the ACDF group, with 24mo, 48mo, 60mo follow—up). The methodological quality score of 7 RCT
studies included in the Meta—analysis was from 3 to 4, 2 cohort studies was 18. Compared with ACDF, AC-
DR had batter NDI[SMD=0.52; 95%CI: (0.43, 0.62), P<0.00001], VAS neck[SMD=0.19; 95%CI: (0.10, 0.29),
P<0.0001], VAS arm[SMD=0.15; 95%CI: (0.06, 0.25), P=0.002], SF-36 physical component summary scores
(PCS)[SMD=0.35; 95%CI: (0.25, 0.44), P<0.00001]. Meta—analysis indicated that no differences were found in
the rate of neurologic success|RR=1.01; 95%CI: (0.97, 1.05), P=0.54]. The ACDR of superior levels adjacent—
segment degeneration [RR=0.43; 95%CI: (0.37, 0.51), P<0.00001], inferior levels adjacent-segment degenera-
tion[RR=0.35; 95%Cl: (0.19, 0.66), P=0.001], subsequent surgical intervention|[RR=0.30; 95%CI: (0.23, 0.40),
P<0.00001], adverse events[RR=0.72; 95%CI: (0.58, 0.89), P=0.003], patient satisfaction[RR=1.08; 95%ClI:
(1.04, 1.11), P<0.0001] had lower incident rate compared with ACDF at 24mo, 48mo, 60mo. Conclusions: for
bi-level cervical spondylosis, ACDR was consistent with ACDF in improvement of neurologic success, howev-
er, in improvement of quality of life, reduction of the operative complications, the former is superior to the

latter.

[Key words] Anterior cervical artificial disc replacement; Anterior cervical decompression and fusion; Bi-lev-
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Figure 1 Flow chart for inclusion of studies
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i 2E (CBM) | b [ 39 1) 4 S8 )% (CNKT) 5
B4 2 (Wanfang Database ) |, 4 35 op SCR} 47 15 F)
HodiE R (VIP) 3k 45 381 f 9 SC Sk, o S0
Wik o 3 I B AR A L, WA R R Y 105 R X
MR, e A 52 4 SCHERR A B 98 A PR UE Y SCHR
PR 18 e SCHik , i Jim 38 524 5, o H AR S
MR B A B AL 7 R B () SCER A B, e XA 9 F
SCHRIEAT Meta 434, G045 7 Jaf 1T B M B ATL X6 it
555 2 R BABIBEIE . 9 F 40 A SCHR 1 AR FRAE DL
#1,
2.2 A SCHRAY BT A

YR SR %) 77 75 2 I i B o R Jadad iR T
Hr,7 e SCHR BB 9% B PR 397 3 43 L b BT A
Y AW FE 54 B 0 a8 A FHERR bR L 7 e RIS
M RCT,2 ks A BAIIBIEGE . A 5 J BARSG A T BEHL
SRR T, A 4 R AR K BB A 4 AR
Tk, A1 4 GRS R T 2 BOBeORE , 4 I 55 Al i
TH RS T A H R AR K e B S H
7 R T BT, 2 AR
23 ARJFIFREx
2'3.1 NDI iqzﬁ}. :/Hi“ 5 Iﬁﬁ}lﬁ%[l&lll&lili&]*&ﬁTjﬁ
JG 2448 .60 1~ H B U5 EF NDI SR 100, 90 A &
# 2020 7 ,ACDR 41 1362 ] ,ACDF 41 658 f .,

WA TG 5 i (P=0.3,/°=18%),/<
50% , R [ e R S R HEA T R GEVE L S M 4
RER, ARG 24 .48.60 4~ H Bl NDI 3432k
ASFEFEIT  ACDR 4 ¥F43 i 48 % T ACDF 4, B4
b8 22 % A it 2% B L [SMD=0.52;95% CI .
(0.43,0.62),P<0.00001, & 2],

232 #UR VAS P4y 35 WAR g s GE T
R 24 .48 .60 1~ A 5T VAS B850, 41 A
& 1980 il ,ACDR 41 1350 4] ,ACDF 41 630
B, TR TEGE 2 R BbE (P=0.21,7°=29%),
7<50% , 150K FH 1 7 00 A T R AT RGP .
Mg oR, ARG 24 .48 .60 /4~ A Ffith VAS ¥4
A R BT ACDR 411743 222 w55 T ACDF 41, M
M2 5 A gt 2% E X [SMD=0.19;95%ClI .
(0.10,0.29) ,P<0.0001 , % 2].

233 [JEUm VAS P4y b 5 TR gE -1 s
TARJG 24 .48 .60 1~ H RtV i) VAS 228 15 50, 94
A 3% 1980 9] ,ACDR # 1350 i , ACDF 41 630
B, &WFEIRIC g 2 R Bt (P=0.19,7%=33%),
1°<50% , 150K 28 800 BT R4 T RGN . 4
Mras BoR, ARG 24 .48 .60 1~ HBET VAS ¥E4)
MAFFREE BF, ACDR 413770 s A8 & F ACDF 41,
WA 2R A G i # 58 X [SMD=0.15;95%CI ;

F1 Meta DIRANHAOBERET S
Table 1 Main characteristics of studies included in the Meta—analysis
SCHR T e .
WoEEE W o WO b MR pwemoy) B HEM
Y Ty S I Quality Cases Sex Mean age e Il (J3) B
e - Y of (male/female) Prosthetic  Follow— LD
First author  Study&d S
. LOE  evidence up Outcome
& year esign Jadad or type (months )
MINORS ACDR ACDF  ACDR ACDF  ACDR ACDF P ;
Kim'°2009 Pro-CS I MINORS 18 12 28 8/4 17/11 52.7 4691 Bryan 20 1
Davis'™2013  Pro-RCT [ Jadad 3 234 105 NP NP NP NP Mobic-C 48 7
Davis'®2013  Pro-RCT [ Jadad 4 225 105 113/112  45/60 45.3 46.2 Mobic-C 24 1.2.3.4.5.6.7.8.9
Fay®2014 Retro-CS I MINORS 18 37 40 28/9 26/14 52.1 63.0 Bryan 24 4.5
Davis*2014  Pro-RCT 1 Jadad 3 225 105 NP NP NP NP Mobic-C 60 1.2.45.7.8.9
Davis®™2015  Pro-RCT I Jadad 4 225 105 113/112  45/60 45.3 46.2 Mobic-C 48 1.2.3.4.5.6.7.8.9
Gornet'2015  Pro-RCT 1 Jadad 3 209 188 NP NP NP NP Prestige—LP 24 7.8.9
Gornet!'”2015  Pro-RCT | Jadad 3 209 188 NP NP NP NP Prestige-LP 60 7.8
Radcliff™®2016 Pro-RCT I  Jadad 4 225 105 113/112  45/60 453 462  Mobic-C 60 1.2.3.4.5.6.7.8.9

¥ LOE, E 4 % 9% ; Pro—CS,, i A& M A B A 5% s Retro—CS, 11 i 14 BA 5 4F 5% ; Pro—RCT, Hif B 14 REAL X BRGL 56 s NP, A $E 4L 1,NDI 374552,
SF-36 P73 ;3 , M 2 ik 365K ;4 , F VAS W45 ;5, BB VAS 374356, A8 T HENR SR A8, 7, FFR B A T3, 8, AR H 4,9, A

JE

Note: LEO, level of evidence; Pro—CS, prospective cohort study; Retro—CS, retrospective cohort study; Pro—RCT, prospective randomized

controlled trial; NP, unprovided; 1, NDI score; 2, SF-36 score;

3,

neurologic success; 4, VAS score of neck pain; 5, VAS score of

arm pain; 6, adjacent segmental degeneration; 7, subsequent surgical intervention; 8, adverse events; 9, patient satisfaction
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Figure 2 Meta—analysis of the change of NDI of ACDR vs.

months follow—up

(0.06,0.25),P=0.002, % 2],

2.3.4 SF-36 174 4 WiFgEe s 84 5E TR
J5 24 .48 .60 1~ B 5 B RS # £ BE O 4 (mental
5 4 B g T
(physical component summary, PCS) 22815 &L . 40
A & 990 1 ,ACDR 41 675 ] ,ACDF 41 315
i, MCS 25 BF5E [ TEGe 12 5 Bk (P=0.84, /=
0%) ,7°<50% , R H 18 5 %00 15 Y 347 R 58 0F
Bro trai R B, ARG 24 .48 .60 4~ H BiD;
MCS PE5r e A8 i, ACDR 2087 % T ACDF 41,
H 2 5 g i L [SMD=0.13;95%CI ; (-
0.00,0.26),P=0.06], PCS "4 WF5E Al L Ge 1124 5
Jt (P=0.66,7°=0% ) ,7°<50% , #ik K F ] =2 %50
BERLEAT RGP . FEAR G 24 .48 .60 A~ H Bl Ui
PCS W43tk A8 i ,ACDR 20 2072 % F ACDF 41,
LK 2Z R A 5 2% 3 L [SMD=0.35;95%CI;
(0.25,0.44) ,P<0.00001 , % 2],

235 MamedcES Jh 3 TS R E
TARIE 24 .60 1~ H BB # 2 DIRE G %, A
990 1) ,ACDR 41 675 il ,ACDF 41 315 i,
B LL T F RE (P=0.33,7=10%) ,/<
50% , R [ 2 SN A RV HEA T R GEVEA L ST 4
RN, ARG 24 .60 ™ H BEVIH LT REUGE R

component summary , MCS)

ACDF for bi-level cervical spondylosis at 24, 48, 60

i, WA 2R LG 2%E X [RR=1.01;95%
CI:(0.97,1.05),P=0.54,%% 2],

23.6 ARFM Sk 6 WHFR2SIRIE T KRG
24 .48 .60 A H BT AN B354 & A A5 L, A
#2771 B ,ACDR 41 1768 il ,ACDF 41 1003
B, HWRZE LS # 5 EE (P=0.67,/=
0%) ,77<50% , 50K FH 1] 5 800 B B HE A T R 8 0F
Hro st R BN TEARIE 24 .48 .60 > H BEVIA
RA AR, A 22 74 gt 2% 3 X[RR=
0.72;95%CI : (0.58,0.89),P=0.003 , 5% 2],

237 W Jhk S mgpsER e SR TR S
24 48 .60 A~ J Bl 17 BeF R85 Ul R BEAE L AN R
1717 #i] ,ACDR 41 1109 i , ACDF 41 608 i , #-1f
FEMRITLG 22 S (P=0.64,7=0%) ,/°<50% ,
TR FH 81 78 RO AR T HEAT RGN . BT s 2R
N, TEARJE 24 .48 .60 > H Rl 17 E SO,
P L3 22 7 A ge it 2% & L [RR=1.08;95%ClI .
(1.04,1.11),P<0.0001 , % 2],

2.3.8 ABITHEM ALARARNS AL 2L 3 IpFsyis s
A T ARG 12.24 .48 .60 4~ K5 i A5 A 8]
5 HER SR AR SO . 7E A ) R AR Y
SRy AR 1320 5], ACDR 41 900 #i , ACDF
20 420 B, & W58 R T G 12 = B b (P=0.9,7°=
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0%) ,7°<50% , 0K F 1 5 2800 B R R 4T 3R 48 0F
W, T aE R  EAR G 12,24 .48 .60 A4~ H B
ff, ACDR 41iR 78 & A AL T ACDF 41, W 41 L 3%
2R A it % & X [RR=0.43;95%CI: (0.37,
0.51),P<0.00001], 7£ T iR SR AR ffFgerp  H
g4 A H 3 1320 5], ACDR 44 900 {4l , ACDF £H 420
B, FWFR A G 5 (P=0.0006,7 =

83%) ,7%>50% , iR FH Wit AL 355 7 A5 8 R 47 3R G2 T
i, el R oR  FEAR G 12,24 .48 .60 4~ H Bl Vi
it , ACDR 4R 48 & A 2RI T ACDF 41, W41 b 4%
2R H 3% 2 X [RR=0.35;95%CI: (0.19,
0.66),P=0.001, ¥ 3a.3b].

239 FFARR S 7 WA FEIRESHE TR
J&i 24 .48 .60 1~ H B Ui T AR RGN, A B

2 Meta HHHARIEIRICE
Table 1 The pooled results of Meta—analysis

W4 A FEAC: T80 3 AR R Sk PfE GERR Fifi s ik 1] ()
Outcome Sample size Model SWD/RR Pheterogeneity P-value Favor Follow—up(m)
VAS (neck) 1980 Fixed SWD 0.21 <0.0001 ACDR 24.48.60
VAS(arm) 1980 Fixed SWD 0.19 0.002 ACDR 24.48.60
SF-36(MCS) 990 Fixed SWD 0.84 0.06 None 24.48.60
SF-36(PCS) 990 Fixed SWD 0.66 <0.00001 ACDR 24.48.60
NS 990 Fixed RR 0.33 0.54 None 24.60
AEs 2771 Fixed RR 0.67 0.003 ACDR 24.48.60
PS 1717 Fixed RR 0.64 <0.0001 ACDR 24.48.60

H : VAS(neck) , B VAS 743 ; VAS (arm) , b 6 VAS TF43 ;SF-36 (MCS) , K b ft B2 i £5 ¢ ; SF-36 (PCS) , 4K 4 filt 2 i 5 &3 & ; NS, M & 2
AEBICGE 4 ARs , A R3H0F  PS, [ 3l 3 5 s Fixed |, [ 22 OV B8 s SWD  BR AL 802 s RR A X TE B3 JE ;s None , 40712 22 5

Note: VAS(neck), neck pain visual analogue scale; VAS(arm), arm pain visual analogue scale; SF-36(MCS), mental component score; SF-36

(PCS), physical component score; NS, neurological status; AEs, adverse events; PS, patient satisfaction; Fixed, Fixed model; SWD, standardized

mean difference; RR, relative risk; None, no statistical differences
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Figure 3
spondylosis at 12, 24, 48, 60 months follow—up

a Meta —analysis of the adjacent-segment disc degeneration of ACDR vs.

ACDF for bi-level cervical



o A R A8 TR 2016 A5 26 B4 9 W Chinese Journal of Spine and Spinal Cord,2016,V0l.26,No.9 797

2453 ,ACDR 41 1552 4] ,ACDF 41 901 i, #®F  (0.23,0.40),P<0.00001, &l 4],
MG E SR (P=0.99,7°=0%) ,7°<50% ,

R 1 52 S RS R R AT RGP, AT AR 3 it

N, TEARJE 24 .48 .60 4~ H BB F ARG O, ACDF 28 fiff bt 28 ik R [R) s K B2 S A 1) A e
2 %A 50 2% B L [RR=0.30;95%CI: A 3R R U R [ (R AN AR ) /Y 3 BE R

o

B3 b ACDR 5 ACDF {A77 AU BESUHERNT AT 12,24 48 .60 4~ 4B 1R 2 19 Meta 5297 B 4 ACDR 5 ACDF
TRYT T BESHER ARG 24 .48 .60 A TR FART B Meta 43 H7

Figure 3 b Meta—analysis of the adjacent-segment disc degeneration of ACDR vs. ACDF for bi-level cervical
spondylosis at 12, 24, 48, 60 months follow—up Figure 4 Meta—analysis of the subsequent surgical intervention of
ACDR vs. ACDF for bi-level cervical spondylosis at 24, 48, 60 months follow—up
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