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Abstract

BACKGROUND: Anterior cervical discectomy and fusion (ACDF) is the gold standard for degenerative cervical disease,
which would be replaced by cervical disc arthroplasty (CDA) with the wide application of CDA. But, the mid- and

long-term outcomes of ACDF versus CDA remain controversial.

OBJECTIVE: To compare the mid- and long-term outcomes of ACDF and CDA in the treatment of single-level cervical

spondylosis.

METHODS: PubMed, Medline, EMbase, Cochrane, CBM, CNKI, VIP and WanFang databases were searched for
randomized controlled trials addressing CDA versus ACDF for single-level cervical spondylosis published before August
2016. The quality of trails was strictly evaluated, the data were extracted and a meta-analysis was performed on

ReviewManager5.3 software.

RESULTS AND CONCLUSION: (1) Totally 15 randomized controlled trials involving 2 781 patients were included, with
4-10 years of follow-up. (2) Meta-analysis results showed that compared with ACDF, CDA had better SF-36 scores,
larger range of motion at operation level, lower the Neck Disability Index, and Visual Analogue Scale scores for arm pain,
lower reoperation rate at operation level and adjacent level at mid- and long-term follow-up. (3) The Visual Analogue
Scale scores for neck pain, neurologic success and all-complication rate did not differ significantly between two groups.
(4) These results manifest that CDA is superior to ACDF in the mid- and long-term outcomes for single-level cervical
spondylosis; however, further large-scale, multi-center and high-quality randomized controlled trials will be necessary.
Subject headings: Cervical Vertebrae; Intervertebral Disk; Systems Analysis; Tissue Engineering
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Table 1 Basic characteristics of the included studies in the meta-analysis
W 1 st PERI(/ %) STEIER(Y) i B 1)
SIUMEIR) S 0 20T SR ) 45 SOURTRE AR UM 7] 5 B e/ 0T
VR A A A PR A Rl
Delamarter 252" 2010 103/106 46/57 49/57 42.0/43.5 ProDisc-C 4
Garrido 2522 2010 21/26 13/8 17/9 40.0/43.3 Bryan 4
SassoRC %2 2011 242/221 110/132 113/108 44.4/44.7 Bryan 4
o a2 2012 40/40 22/18 25/15 45.6/46.3 Bryan 5
Coric %% 2013 41/32 25/16 19/14 49.5/49.3 Bryan and Kineflex|C 6
Burkus %! 2014 276/265 128/148 122/143 43.3/43.9 Prestige 7
Zhang %27 2014 55/56 25/30 26/30 44.8/46.7 Mobi-C 4
Phillips 252! 2015 224/192 116/108 99/93 45.3/43.7 PCM 7
Janssen %% 2015 103/106 49/57 47/56 43.5/42.1 ProDisc-C 7
B ) 2015 34/37 18/16 20/17 47.2/46.3 Discover 4
Wyt e 2015 64/62 34/30 32/30 47.8/49.2 Mobi-C 5
Hisey 4% 2016 164/81 78/86 36/45 43.3/44.0 Mobi-C 5
Hou 43 2016 51/48 30/21 28/20 46.3/48.5 Mobi-C 5
Loumeau 4554 2016 22/22 - - - ProDisc-C 7
SassoWR %% 2016 22/25 - - - Bryan 10
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CDA ACDF 5td. Mean Difference 5td. Mean Difference
Study or Subgroup Mean SO Total Mean SO Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Burks 2014 451 12 209 432 121 1789 526% 016 [F0.04, 0.36] T
Garrido 2010 494 103 18 474 116 20 5.2% 018046 0682
SassoRC 2011 4834 106 181 4489 117 138 423% 0.31 [0.09, 0.54] ——
Total (95% Cl) 408 337 100.0% 0.23 [0.08, 0.37] -
Heterogeneity: Chi®=1.08, df= 2 (P = 0.58); F=0% H e 2 b5 7

Testfor overall effect: Z=3.04 (P =0.002)

2 FEEERSHATEBEESME R TIKEREIR SF-36 TR LR

Favours ACDF Favours CDA

Figure 2 Comparison of the SF-36 scores of cervical disc arthroplasty and anterior cervical discectomy and fusion at the mid- and long-term

follow-up
Pl = oS SOUME ) A8 75 45 2L L S50 i s AR il 15 AR 5 A0 B 0

CDA ACDF 5td. Mean Difference 5td. Mean Difference

Study or Subaroup Mean SD Total Mean S50 Total \Weiaht IV, Fixed, 95% CI IV, Fixed. 95% ClI
Burks 2014 18.1 20 211 238 216 181 246% -0.27 F0.47,-0007] — =
Caric 2013 208 18.3 3B 1.7 1345 27 3.9% -0.07 [F0.57, 0.43] *
Delarmarter 2010 2003 186 E5 1.2 1449 449 T1% -0.05 [-0.42, 0.32]
Hou 2016 19.7 81 a1 18.48 7.9 48 B.3% 0158 [0.25, 0.54] b
Loumeau 2016 15.44 19.59 18 2547 23.96 19 2.3% -0.45[1.10,0.21] *
FPhillips 2018 20,4 20,72 160 2858 2072 128 17.8% -0.39 [-0.62,-0.16] =
SassoRC 2011 13.2 1641 181 19.8 20 138 19.7% -0.37 [[0.59,-014] ~—=——
SassoWwR 2016 8.058 7.51 19 15.48 11.25 23 2.5% -0.75[1.38,-012] ¥~
Zhang 2014 19.6 3.8 55 201 ] 56 T.1% -0.11 [[0.49, 0.26]
gkET 2012 16.82 312 32 1721 3.583 a5 4.3% -0.11 [[0.59, 0.37] *
g 2015 131 21 34 145 3.9 av 4.4% -0.44[-0.91,0.03] ¥~
Total (95% Cl) 862 741 100.0% -0.27 [[0.37, -0.17] -

it = = _ s | \ ) |
Heterogeneity: Chif=12.05 di=10{F =0.28), F=17% '—D.S —D.|25 o D.:’»‘_S D.SI

Test far overall effect: Z= 529 (F = 0.00001)
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Favours CDA Favours ACDF

Figure 3 Comparison of the Neck Disability Index scores of cervical disc arthroplasty and anterior cervical discectomy and fusion at the mid-

and long-term follow-up

Pl A8 200 AT B e i 5 2 L S ) 585 402 R SR D RE 52 PR ) ik

CD& ACDF Risk Ratio Risk Ratio
Study or Subqroup Events Total Events Total Weight M-H. Random. 95% Cl M-H. Random, 95% Cl
Burks 2014 187 212 146 183 21.3% 111 [1.01,1.21] e
Delamarter 2010 58 65 36 49 14.3% 1.21 [1.01,1.47]
Janssen 2015 54 T3 =351 B3 128.9% 0.99 [0.87,1.11] e T
Fhillips 2015 146 158 112 128 21.8% 1.06 [0.98, 1.14] I
SassoRC 2011 167 180 138 138 Z23.7% 0.93 [0.89, 0.97] it
Total (95% CI) 688 561 100.0% 1.04 [0.93, 1.16] -
Total events 622 482
Heterogeneity: Tau®= 0.01; Chi*= 31 .64, df=4 (P = 0.00001}; F= 87 % '0_5 Df? 155 2'

Test for overall effect: Z=0.73 (P =0.47)

E 4

Favours ACDF Favours CDA

FuEE) BB S TR REESMA T P KRR R ERR LR

Figure 4 Comparison of the neurologic success of cervical disc arthroplasty and anterior cervical discectomy and fusion at the mid- and

long-term follow-up
FIvE: P e s 2 s e 0 B R .

CDA ACDF 5td. Mean Difference 5td. Mean Difference
Study or Subgroup Mean 5D Total Mean S0 Total Weight V., Random. 95% ClI IV, Random. 95% Cl
Burks 2014 131 23.3 210 19.4 248 181 16.9% -0.26 [-0.46, -0.08]
Loumeau 2016 11.67 18.83 18 27498 347 19 16.4% -0.87 [-1.23, 0.09]
SassoRC 2011 20.7 1.8 181 306 2.6 138 16.8% -4.43 [-4.84,-4.02] Lok
SassovwR 2016 13 11.2 19 19 12.3 23 168.5% -017 [-0.FF, 0.44]
2R, 2012 fif i 4.1 32 123 35 35 16.7% -0.16 [[0.64, 0.32]
Rt 2015 9 3 34 g 1 37 16.7% 0.45 [-0.02, 0.92]
Total (95% Cl) 404 433 100.0% -0.86 [-2.32, 0.60]
Heterogeneity: Tau®= 3.25; Chi*= 365.96, df=5 (P = 0.00001); IF= 99% =_m 5 : 5 1n=

Test foar overall effect Z=1.15 (P = 0.25)

& 5
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Fawvours CDA Favours ACDF

Figure 5 Comparison of the Visual Analogue Scale scores for neck pain of cervical disc arthroplasty and anterior cervical discectomy and

fusion at the mid- and long-term follow-up
PvE: WA SR 5 22 7 0 i LR 3
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Figure 6 Comparison of the Visual Analogue Scale scores for arm pain of cervical disc arthroplasty and anterior cervical discectomy and
fusion at the mid- and long-term follow-up
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Figure 7 Comparison of the range of motion at operation level of cervical disc arthroplasty and anterior cervical discectomy and fusion at the

mid- and long-term follow-up
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Figure 8 Comparison of the reoperation rate at adjacent level of cervical disc arthroplasty and anterior cervical discectomy and fusion at the

mid- and long-term follow-up
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Figure 9 Comparison of the reoperation rate at operation level of cervical disc arthroplasty and anterior cervical discectomy and fusion at

the mid- and long-term follow-up
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Figure 10 Comparison of the total complication rate of cervical disc arthroplasty and anterior cervical discectomy and fusion at the mid- and

long-term follow-up
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