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Standard for Surgical Treatment of 

Cervical Disc Disease

• Anterior cervical discectomy and fusion

– Introduced in 1958 Cloward; Smith-

Robinson

– Plating introduced in 80’s

• Reduce kyphosis

• Improve fusion rates
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Problems with plates

Problem with plates

Issues with Zero Profile
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Adjacent Segment Disease
Hilibrand et al, JBJS, 1999

“Patients should be informed that 

there is an approximately one in 

four chance of new disease 

developing at another level in the

first ten years after an anterior 

cervical arthrodesis.”

Adjacent segement degeneration

• Radiographic changes only

• Goffin et al, J Spinal Disord Tech, 2004

– 92% adjacent segment degeneration seen 

on long-term (min 5 yr) f/u after ACDF

Preserving motion

• More physiologic, seems intuitive

• First performed by Fernstrom in 1966

• Abandoned due to device subsidence 

and adjacent segment hypermobility 

• Resurgence of interest in 80’s following 

success with lumbar TDR
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Level 1 evidence

Devices are safe and effective

Arthroplasty is better than fusion
Wu et al, Medicine, 2015

• Meta-analysis of 4 RCT with min 4yr f/u

• 921 pts, TDR: 506, ACDF: 415

• Kineflex (4yr), Prodisc (5yr), Prestige (7yr), 

Bryan (4yr)

• Long-term improvement in NDI, VAS (neck 

and arm), SF-36 PCS, overall success and 

neurological success favored TDR

• Decreased risk of secondary surgery with 

TDR group

• No difference in complications or work status

2-level arthroplasty better than fusion

Overall success for 2 level

arthroplasty statistically

superior to 2 level ACDF

at 24 and 60 months 

62.8% vs 32.1% (p<0.0001)
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Arthroplasty works for ASD

• Biomechanical and 

clinical data to 

support the use in 

setting of previous 

fusion

Why not choose TDR

PATIENTS

• New technology without 

long-term f/u

• Insurance issues

• Never given the option

SURGEONS

• Clear exclusion criteria 

(instability, infection, 

trauma, age, etc)

• New technology without 

long-term f/u

• High rate of HO

• Insurance issues

• Distrust of reported results

– Author COI, other biases

– Statistical Alchemy

Spine Tango registry
Staub et al, Spine J, 2015

• Real world analysis similar to RCT

– 8 countries, 35 hospitals (all types), >75,000 pts

• Analysis of TDR/ACDF pts with exclusion 

criteria showed equivalent outcomes

• Mid to long-term effects of TDR/ACDF similar 

in long-term study group

• Better outcome for TDR with neck, arm pain 

and COMI measures for matched pair group
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Design Evolution

Conclusions

• Level 1 evidence supporting safety and 

efficacy for the use of TDR

• Clear superiority of 2-level arthroplasty 

over 2-level fusion

• Expanding indications and design 

improvements likely to increase use


