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INTRODUCTION: 
Anterior cervical discectomy and fusion (ACDF) is considered the gold-standard care for degeneration of the cervical 
spine, but is known to alter segmental motion at adjacent vertebrae, which places additional stress on adjacent discs that 
may accelerate degeneration. Recently, however, there has been a surge in interest in cervical disc arthroplasty (CDA) as 
CDA may preserve spinal motion, thus reducing adjacent segment disease compared with ACDF. Although short-term 
and mid-term data suggest comparable outcomes between the two procedures, there are few studies examining the 10-
year clinical outcomes and surgical complications between CDA and ACDF. Therefore, the purpose of this study was to 
(1) compare the 10-year survivorship and cumulative incidence of secondary cervical procedures of CDA and ACDF and 
(2) identify differences in surgical complications. 
METHODS: 
Patients who underwent primary single-level CDA and ACDF were identified using a national administrative claims 
database. CDA patients were propensity-score matched by age, sex, and Charlson Comorbidity Index (CCI) to the ACDF 
cohort in a 1:1 ratio. The 10-year cumulative incidence rate of secondary cervical procedures, which included ACDF, 
CDA, cervical decompression, and posterior cervical fusion, was determined using Kaplan-Meier survival analysis. 
Additionally, separate surgical complications including 10-year cumulative incidence rate of all-cause revision or hardware 
removal, spinal complications, nerve root compression, dural tear, dysphonia and dysphagia, drainage and evacuation, 
and mechanical failure were determined using Kaplan-Meier survival analysis. Hazard ratios (HR) and corresponding 95% 
confidence intervals (CI) were conducted using Cox Proportional Hazard modeling.  
RESULTS: In total, 18,192 CDA patients were matched to 18,192 ACDF patients. The 10-year cumulative incidence of 
secondary cervical procedures for CDA was 8.7% and ACDF was 11.4%. ACDF patients were significantly more likely to 
undergo secondary cervical procedures over a 10-year period compared to CDA counterparts (HR: 1.12, P = 0.005). 
Additionally, ACDF patients were significantly more likely to experience complications including spinal complications (HR: 
4.73), nerve root compression (HR: 2.61), drainage and evacuation (HR: 2.01), and mechanical failure (HR: 1.36) when 
compared patients who underwent CDA over a 10-year period (P < 0.05 for all). 
DISCUSSION AND CONCLUSION: This study suggests that CDA may provide superior long-term outcomes by reducing 
the need for future cervical procedures and minimizing the risk of cervical complications compared to ACDF. The motion-
preserving benefits of CDA translate into clinical advantages over the decade following surgery. While short and mid-term 
studies have demonstrated comparable outcomes between the two procedures, this study highlights the potential long-
term benefits favoring CDA over the historical gold standard of ACDF for single-level cervical degeneration. Spine 
surgeons should consider these 10-year data when counseling patients on the most appropriate surgical option.

   

 

 


