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INTRODUCTION: Cervical disc arthroplasty (CDA) has been identified as a promising off-label substitute for anterior cervical discectomy and fusion
(ACDEF) for the maintenance of motion at the C5-6 and C6—7 levels. In contrast, the cervical level of C3—4 has unique anatomical and biomechanical
features, such as decreased disc height, decreased segmental mobility, inwardly directed facets, and proximity to the vertebral artery, which increase the
concern about the safety and efficacy of using CDA oft-label at this particular level. The purpose of this systematic review and meta-analysis is to compare
and assess the clinical and radiological results of CDA at the C3—4 level with those at the inferior cervical levels of C5-6 and C6—7, with regard to segmental
range of motion (ROM), heterotopic ossification (HO), pain relief, and functional recovery.

METHODS: A PRISMA-compliant systematic review was conducted using PubMed, Embase, Web of Science, and Cochrane Library databases (January
2005 to June 2025). Inclusion criteria comprised clinical studies with >12 months follow-up reporting level-specific outcomes of CDA at C3—4, C5-6, or
C6-7. Primary endpoints included segmental ROM, Neck Disability Index (NDI), Visual Analog Scale (VAS) for neck pain, and HO incidence. Secondary
outcomes encompassed Japanese Orthopaedic Association (JOA) scores, adjacent segment degeneration (ASD), and reoperation rates. Pooled data were
analyzed via random-effects meta-analytic models. Subgroup and sensitivity analyses were also conducted. Study quality was evaluated using the
Newecastle—Ottawa Scale and Cochrane Risk of Bias 2.0 tools.

RESULTS SECTION: Twelve studies comprising 1,242 patients met the inclusion criteria. Segment-specific ROM was statistically comparable between
C3—4 (6.55°) and lower levels (C5-6: 7.68°, C6-7: 6.59°), with mean differences of —1.13° (95% CI: —4.10 to 1.84) and —0.04° (95% CI: —3.53 to 3.45),
respectively—both non-significant. Pooled analysis demonstrated consistent postoperative pain relief (VAS improvement: —4.61, 95% CI: —5.29 to —3.92)
and functional recovery (NDI improvement: —28.11, 95% CI: —38.04 to —18.18) across all levels. A non-significant trend toward higher HO incidence was
noted at C3—4 (+15.7%, 95% CI: —3.84% to +35.24%). No significant differences in reoperation or complication rates were observed between upper and
lower segments. Study heterogeneity was low (I> < 30%), and fixed-effect models confirmed result robustness.

DISCUSSION: Cervical disc arthroplasty (CDA) at the C3—4 level, despite its unique anatomical challenges and inherently reduced mobility, demonstrates
motion preservation and clinical outcomes comparable to those seen at C5-6 and C6—7. While the incidence of HO appears numerically higher in the upper
cervical segment, this difference does not achieve statistical significance, and its clinical relevance remains uncertain. Functional and radiographic results
appear consistently favorable across various prosthesis designs and surgical techniques, provided that patient selection and implant choice are appropriate.
Nonetheless, the proximity of the vertebral artery and the distinct orientation of the facet joints at C3—4 demand careful preoperative planning and precise
surgical technique. Notably, most current prostheses were originally developed for mid-cervical applications and may require further adaptation to address
the specific anatomical constraints of C3—4. To further clarify indications and optimize outcomes at this underrepresented level, future prospective studies
with level-specific analyses and extended follow-up are necessary.

SIGNIFICANCE/CLINICAL RELEVANCE: This study shows that performing cervical disc arthroplasty at the technically demanding C3—4 level results
in clinical and radiographic outcomes on par with procedures done at lower cervical segments. These results support including C3—4 in motion-preserving
surgical plans, broadening the available options for managing multilevel cervical pathology.
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Table 1. Summary of Quantitative Findings of CDA C3-C4 vs C5-6/6-7.
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