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INTRODUCTION: Anterior cervical discectomy and fusion (ACDF) has long been considered the gold standard for 
treatment of degenerative cervical pathology (DCP) resulting in radiculopathy and/or myelopathy. Cervical disc 
arthroplasty (CDA) was later developed for this indication as an alternative to account for shortcomings associated with 
fusion, including decreased mobility and adjacent segment disease (ASD). Randomized controlled trials comparing these 
interventions for this indication have consistently shown that CDA is equivalent and may even be more effective than 
ACDF. Since RCTs are the highest level of original research available, these findings may heavily influence how spine 
surgeons decide to treat symptomatic DCP. However, noted lack of reproducibility of RCTs has brought special attention 
to how they determine significance, casting doubt on the almost ubiquitously utilized p<0.05 threshold for statistical 
significance. In this meta-analysis, we assessed the statistical robustness of RCTs comparing cervical disc arthroplasty to 
anterior cervical discectomy and fusion for the treatment of DCP by using the continuous fragility index (CFI) and quotient 
(CFQ). 
METHODS: 
RCTs evaluating outcomes after CDA versus ACDF were included. Dichotomous and continuous outcomes were 
collected from each study. Incidence of adjacent segment disease (ASD) was the only dichotomous outcome evaluated. 
Continuous outcomes included Neck Disability Index (NDI), overall Visual Analogue Scale (VAS), neck VAS, arm VAS, 
and modified Japanese Orthopaedic Association (mJOA) score. The dichotomous or continuous fragility index (FI or CFI) 
was determined by manipulating each outcome measure until reversal of significance (a=0.05) was achieved. The 
corresponding fragility quotients (FQ) were calculated by dividing the FI or CFI by the sample size. 
RESULTS: Of 1,747 studies screened, 20 studies (13 dichotomous outcome events; 56 continuous events) were 
included. The median FI for dichotomous events (ASD occurrence) was 7, suggesting that altering the outcome of 7 
patients would be required to reverse trial significance. For continuous events, altering the treatment of 13 patients would 
be required to reverse significance. The corresponding FQs were 0.043 and 0.123 for dichotomous and continuous 
events, respectively. By prosthesis type, RCTs reporting on ActivC®, Prestige®, and Discover® devices had the highest 
CFQ values and therefore the greatest statistical robustness, whereas data for PCM Cervical Disc® and Secure-C® 
implants were comparatively weaker. 
DISCUSSION AND CONCLUSION: Our findings suggest that RCTs evaluating CDA versus ACDF for treatment of DCP 
are statistically robust. This study should provide reassurance to spine surgeons and patients that level 1 findings 
regarding CDA in comparison to ACDF can be trusted, and thus CDA may be at least as effective as ACDF for the 
treatment of DCP with radiculopathy and/or myelopathy. Given the importance of RCTs in clinical decision-making, 
fragility indices should be reported alongside p-values to indicate the strength of statistical findings. 

  
 


