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INTRODUCTION
Background Cervical total disc arthroplasty (cTDA) remains an
alternative to anterior cervical discectomy and fusion (ACDF) in
select patients with cervical radiculopathy or myelopathy secondary
to degenerative disc disease. RCTs investigating CTDA often have
conflicting conclusions and varying quality.
Rationale The fragility index (FI) is a metric that can be used to
assess the robustness of statistically significant, dichotomous
outcome variables in RCTs. Spine literature is amongst the least
robust, with 75% of RCTs boasting an FI less than 3.1,2 A review of
studies classified as robust by the AAOS suggests a threshold FI of ≥
2.3

Objective To investigate the fragility of RCTs comparing cTDA vs
ACDF.

METHODS
A systematic review was performed by
searching PubMed, Ovid MEDLINE,
Web of Science, and Embase for RCTs
with two parallel study arms and 1:1
allocation of subjects to treatment or
control groups investigating CTDA vs.
ACDF with at least one statistically
significant, dichotomous outcome. The
FI was calculated by individually
shifting one patient from the event
group to the non-event group with re-
calculation of Fisher’s Exact test until
the reported P value was no longer
statistically significant (p > 0.05).

RESULTS
The search identified 934 abstracts for screening with 22 RCTs meeting
inclusion criteria. The mean patient sample size was 277.1 (median 209,
range 30-541). The number of patients lost to follow-up was 0 in only 1 of
the studies and ranged from 0-231 (mean 74.3, median 45). The reported
P-value of the significant dichotomous outcomes used for FI calculation
ranged from <0.001 to 0.049. The mean FI of all included studies was 2.27
(range 0-7, median 1.5, mode 1) with 3 (13.6%) studies having an
associated FI of 0. The FI was <2 in 68.2% (15/22) of studies and ≥2 in
31.8% (7/22) of studies. Three studies had an FI of zero Loss to follow up
exceeded the fragility index in all but one of the 22 included studies.

DISCUSSION
Overall, comparison suggests that the data regarding cTDA vs ACDF
(median 1.5) is inherently more fragile than the totality of spine
literature (median 2.0), despite the fact that cTDA vs ACDF studies
comprise a substantial component (n=7, 17.5%) of this volume.1,3 This
could indicate that there is only a very slight difference in outcome
between ACDF and cTDA, leading the outcomes to appear fragile.

Indeed, the notion that ASD is higher in ACDF was refuted by a meta-
analysis by Verma et al., which included many of the same trials as the
current study, demonstrating no difference in rates of ASD.21 A powerful
clinical argument to this point is that intervention is often strongly
dictated by surgeon preference as it is universally agreed upon that
patients do quite well with either option

Additionally, the loss of follow-up amounting to substantially
greater than the >20% threshold suggested by Dettori et al. suggests that
serious concerns are warranted with regards to study validity for cTDA vs
ACDF literature.6 Said bias and study fragility likely contribute to
discrepancies in outcomes between similar cTDA vs ACDF studies.

CONCLUSSION
The FI of CDA vs. ACDF literature is quite low and, therefore, fragile. The
high average loss to follow-up raises concerns for significant result bias.
Discordant outcomes between studies are likely be attributed to the low
FIs and high losses to follow-up.
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