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Degenerative cervical spine disease is a major cause of neck pain, 
radiculopathy, and myelopathy, often requiring surgical 
intervention (1,2).

Anterior cervical discectomy and fusion (ACDF) is the standard 
treatment for multilevel disease but eliminates motion and may 
accelerate adjacent segment degeneration (ASD) (3-5).

Cervical disc arthroplasty (CDA) preserves motion at one- and two-
levels (6-8) but is less feasible for three-level pathology.

Hybrid surgery (HS) combines both approaches, offering a motion-
preserving alternative (9-11). However, evidence directly 
comparing three-level HS with three-level ACDF remains limited.

To compare clinical, radiological, and perioperative outcomes of 
three-level hybrid surgery (HS) versus three-level ACDF, and to 
assess differences between hybrid subtypes (Type 1: 1CDA+2ACDF 
vs Type 2: 2CDA+1ACDF).

A systematic review and meta-analysis were conducted following 
PRISMA guidelines (12). Searches of PubMed, Embase, Cochrane 
CENTRAL, Scopus, and Web of Science (to June 2025) identified 
studies comparing three-level hybrid surgery (HS) and anterior 
cervical discectomy and fusion (ACDF).

Clinical, radiological, and perioperative outcomes were pooled 
using random-effects models. Study quality was appraised using 
the NIH Quality Assessment Tool (13).

Both HS and ACDF significantly improved disability and 
myelopathy scores, with no difference in neck disability index 
or modified Japanese Orthopaedic Association Scale. 

HS preserved greater operated-level ROM (+5.79°; p < 0.001) 
while maintaining similar alignment and adjacent segment 
motion.

Operative time was comparable; blood loss was marginally 
higher in HS).

ACDF had higher instrumentation failure whereas HS had more 
heterotopic ossification.

HS and ACDF provide comparable clinical 
improvements for three-level cervical disease. HS 
preserves motion and restores segmental lordosis more 
effectively, consistent with reported biomechanical and 
clinical advantages of motion-preserving constructs (9–
11,14). 

ACDF demonstrates higher instrumentation failure, 
whereas HS has higher heterotopic ossification 
patterns aligning with longer-term CDA evidence (6–
8,15). 

Current evidence is limited by retrospective study 
design and mid-term follow-up; long-term prospective 
studies are needed.
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