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Fusion for DDD
• Systematic Review of 65 studies, 19 RCTs
• Clinical improvement in patients undergoing fusion for 

DDD compared with non-operative treatment

Yavin et al Neurosurgery 2017



• Patients undergoing 1- and 2- level lumbar fusion for DDD
• Outcome data preoperatively, at 1yr, 2yr, and a mean of 6.9 

years
– VAS, ODI, EuroQol five-dimensional index, 36-item Short-Form Health 

Survey 

• All patient-reported outcomes significantly improved after 
surgery



Summary of Lumbar TDR Problems

• Very restricted indications
– Back pain with no significant structural pathology

• Revision risks
• Proven less radiographic ASD, not proven less clinically 

relevant ASD
• Basically equivalent, non-inferior outcomes but with

– Insurance challenges
– Lower reimbursement



• DDD

• Spondylolisthesis

• Isthmic or degen

• Degen scoli

• Segmental instability

• Unstable stenosis

• Treatment of failed prior 
surgery

• Mild-moderate DDD

Indications for lumbar 
disc arthroplasty

Indications for lumbar 
fusion



• Clinical and radiological outcomes are heavily 
dependent on optimal surgical indication 

• Ideal patient profile 
• Coronal deformity < 15° Cobb angle
• Roussouly type 1 or 2



Contraindication to lumbar TDR: pathology



Revision Risks
• Subsidence

–Suboptimal sizing, technique may contribute
• ASD

–Result of DDD itself spreading to multiple levels or of unphysiological motion and 
functioning of the disc prosthesis

• Facet joint degeneration
–Removal of ALL and annulus followed by replacement of unconstrained prosthesis can 

accentuate instability
–Facets are the only restrictor of axial rotation

• Dislocation or malposition of implant
–Inadequate fixation of device



•Systematic Review including 40 publications, seven unique RCTs

•Six studies compared disc replacement against fusion
–Mean improvement in VAS back pain was 5.2mm (of 100mm) higher (low quality 
evidence)

–Oswestry score at 24 months in the disc replacement group was 4.27 points more 
than in the fusion group (low quality of evidence)

–Upper bounds of the confidence intervals for VAS back pain and Oswestry 
score were below the predefined clinically relevant difference

–No difference in leg pain

•“because we believe that harm and complications may occur after years, we believe that 
the spine surgery community should be prudent about adopting this technology on a large 
scale, despite the fact that total disc replacement seems to be effective in treating low-
back pain in selected patients, and in the short term is at least equivalent to fusion 
surgery”

Comparison of Clinical Outcomes



No studies or way to make guidelines for which
disc design should be used for which patients.

Multiple designs with different functional 
properties



van dem Derenbeemt et al Eur Sp J 2010

Charite: non-inferior in “clinical 
success”. No sig difference in 

mean pain and physical function
Moderate bias risk

ProDisc-L: non-inferior. Better in 
“clinical success” but No sig 

difference in mean pain and physical 
function

High bias risk

Flexicore: No sig difference in 
mean pain and physical function

High bias risk



Loss of ROM

• L5-S1 ProDisc-L minimum 5 year follow up
• Global lumbar lordosis increased 
• ROM initially maintained then declined

– Pre-op:                6.8˚

– Early post op:     5.8˚

– Mid follow up:     5.2˚

– Last follow up:    4.4˚



Insurance Challenges

• 170.9 % increase of fusions, but number of TDR 
surgeries is decreasing

• In a review of keywords in academic articles for 
lumbar disc arthroplasty, nonimbursment from 
the state was repeatedly mentioned as a 
problem



Case

• RU: 55 yo woman
• Presented w/ debilitating midline low back pain

– Grinding bone-on-bone sensation
• Pain/numbness LBP>LLE>RLE
• Underwent extensive conservative management

– Meds, PT, 5 ESIs, acupuncture, chiro, cupping, 
massage



Flex Ex



T2 T1



Transient right L5 symptoms post-op
essentially resolved by 4 weeks

Still early in follow up….
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