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INTRODUCTION: This study employs both the fragility index (Fl) and fragility quotient (FQ) to assess the level of
robustness in the cervical disc arthroplasty (CDA) literature. We hypothesize that dichotomous outcomes involving CDA
would exhibit statistical vulnerability.

METHODS:

A PubMed search evaluated dichotomous data for randomized controlled trials (RCTs) in CDA literature from 2000 to
2023. Each outcome's Fl was calculated by reversing a single outcome event until significance was reversed. The FQ was
calculated by dividing each fragility index by the study sample size. The interquartile range (IQR) was also calculated for
the Fl and FQ.

RESULTS: Of the 1561 articles screened, 111 met the search criteria, with 35 RCTs evaluating CDA included for
analysis. Six hundred and ninety-three outcome events with 130 significant (P < 0.05) outcomes and 563 nonsignificant (P
> 0.05) outcomes were identified. The overall FI and FQ for all 693 outcomes were 5 (IQR 3-7) and 0.019 (IQR 0.011-
0.043). Fragility analysis of statistically significant and nonsignificant outcomes revealed an FI of 5. All of the studies
reported loss to follow-up (LTF) data where 65.7% (23) did not report or reported an LTF greater or equal to 5.
DISCUSSION AND CONCLUSION: The literature regarding CDA RCTs lacks statistical robustness and may
misrepresent the conclusions solely using the P value. By implementing the FI and FQ along with the P value, the
interpretation and contextualization of the clinical data surrounding CDA will be better understood.

. Table 1: Demonstration of Reversal Significance with a Fragility of 1 Table 2: Overall Fragility Data and Analysis of Subgroups*
Outcome A | OutcomeB | P Value Fragility | Fraglity Quotient
Characteristic Events | Index (IQR)
Records identified Records removed before
“gm‘w:”' :‘ =) 5 | screening: Scenario 1 Al trials 693 5(3-7) 0.019 (0.011-0.043)
; Records (n = 1) ﬁ\":“u“f" records removed Outcome significance”
Treatment A 13 27 P<005 130 5(2-11) | 0.017(0.006-0.044)
J P>0.05 563 5@7) 0.019 (0.011-0.043)
M Treatment B 5 35 0.059 Comparing outcome FI to LTF*
FI <LTF 565 5(3-7) | 0.016(0.009-0.033)
Scenario 2 FI> LTF 128 5(@7) | 0055 (0.025-0.092)
Year of publication
Records excluded: (n = 1450)
=1561)  |—»
Records screened: (n = 1561) ‘ Was not an RCT Treatment A 14 26 20002007 3 5@35) | 0.052(0043:0073)
2008 - 2015 434 5(3-7) 0.016 (0.009-0.036)
g Treatment B 5 35 0.034 20162023 216 5(3-10) 0.021 (0.011-0.044)
Journals
Reports excluded: (n = 76) Clinical Orthopaedics and Related Research| 19 5@ 0.060 (0.048-0.084)
Not surgical intervention (n = 28) Clinical Spine Surgery 26 T5(48) | 0059 (0.040-0.133)
Full-text screened: (n = 111) z:‘“a':";g“ﬂ:‘i g"ﬂb‘“ (=24 International Orthopacdics 20 3(46) | 0.054(0.0450.062)
Protocol only (n = 8) 3] 5(-6) | 0.017(0.011-0.030
No Pevalues reported (1 = 8) Journal of Bone and Joint Surgery (3-6) ( )
Cadavers (n = 1) Journal of Neurosurgery: Spine 156 6(3-10) | 0.025(0.011-0.045)
Armals (0 =1) Spine (Phila Pa 1976) 6 | 5G| 0014(0.009:0.028)
J Joumnal of the Pakistan Medical Association| 6 4547 [ 0.107(0.095-0.167)
M) Journal of Spinal Disorders and Techniques | 42 5(59) | 0.043 (0.011-0.067)
Neurosurgical Focus 1 7(@3) | 0073 (0.073-0.091)
3 Studies included in review: (n = 35) Orthopedics 5 4(45) 0.167 (0.167-0.208)
3 93 5(3-85) | 0.014 (0.008-0.028)
£ Outcome events included: (n = 693) The Spine Joumal
I, fragility index; IQR, interquartile range; LTF, lost to follow-up.

“P <0.05 represents the significant outcome subgroup and P> 0.05 represents the insignificant
outcome subgroup

FI < LTF represents the outcome subgroup where the FI was less than the number of patients
LTF. FI > LTTF represents the outcome subgroup where the FI was greater than the number of
patients LTF.



