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Why? Or 
Why not?

- Adjacent segment disease?

- Does Artificial disc replacement 
REALLY decrease this rate?





































Ball and Socket with articulating surface 

6 degrees of motion with center of rotation
– most constrained







Key Results from the FDA Clinical Trial





One-LevelAdjacent Segment Degeneration – 1 level

40.4%

65.1%

43.8%

63.0%

ACDF group demonstrated a noticeably greater prevalence of adjacent segment degeneration 

than TDR group at both the superior and inferior adjacent levels.

Note: ASD defined as at least 1 increase in Kellgren-Lawrence grade from baseline.

*Statistically significant difference in patients with degeneration versus those without (p<0.05; Fisher’s exact test)



Two-LevelAdjacent Segment Degeneration – 2 level
ACDF group presented with double the prevalence of radiographic degeneration compared to 

TDR group at both the inferior and superior adjacent levels.

Note: ASD defined as at least 1 increase in Kellgren-Lawrence grade from baseline.

37.5%

80.8%

30.3%

66.7%

*Statistically significant difference in patients with degeneration versus those without (p<0.05; Fisher’s exact test)







One-LevelMean Range of Motion

10.2˚

0.2˚

5.1˚

0.4˚

TDR group maintained range of motion in flexion/extension and lateral bending at the treated level.



Two-LevelMean Range of Motion

9.3˚

4.8˚

0.2˚
0.4˚

7.4˚

4.9˚

0.7˚

0.6˚

TDR group maintained range of motion in flexion/extension and lateral bending at both treated 
levels.





• 1 level 
• NonInferiority
• 84 month follow up



One-LevelSubsequent Surgery Rate at Adjacent Level

Most common reason for additional surgical intervention at an adjacent level was persistent 
radiculopathy and/or neck pain for TDR group, and pseudoarthrosis for ACDF group.

3.7%

13.6%

*Significant difference between groups (Fisher’s exact text, p<0.05)

At 7 years, TDR patients had significantly fewer subsequent surgical interventions than ACDF patients 
did at the adjacent level.



Study Conclusion

**Statistical superiority of Mobi-C group (p<0.00001)
*Statistical non-inferiority at each time point

**Statistical superiority of Mobi-C group

At 7 years and at each study follow-up time point,

 2-level Mobi-C shows a statistical superiority in comparison to ACDF

 1-level Mobi-C shows a statistical non-inferiority in comparison to ACDF



Two-LevelOverall Success & Components Success
Same as all postoperative time points, the composite success analysis demonstrated clinical 
superiority of two-level TDR over ACDF at 7 years.

Primary drivers of TDR superiority due to significant difference in:
1. Successful NDI scores 
2. Lower incidence of subsequent surgery
3. Lower incidence of neurological failure

Mobi-C ACDF Difference

Composite success 60.8% 34.6% 26.2%*

NDI success 79.0% 58.0% 21.0%†

Subsequent Surgery 4.4% 16.2% 11.8%†

Neurologic failure 6.4% 17.1% 10.7%†

Adverse events 5.3% 8.6% 3.3%

Radiographic failure 10.1% 9.1% 1.0%

*Superiority of TDR vs. ACDF established with 95% lower confidence bound of  difference > 0%. † p<0.05; Fisher’s exact test.



U.S. CDR Competitive Landscape

Company / Product LDR
Mobi-C

DePuy 
Synthes

Prodisc-C

Medtronic
Prestige ST

Medtronic
Bryan

Globus
Secure-C

NuVasive
PCM

Medtronic
Prestige LP

Two-Level Indication Yes No No No No No Yes

One-Level Indication Yes Yes Yes Yes Yes Yes Yes

Superiority
Yes

(Two-Level 
Only)

No No No
Yes 

(One-Level 
Only)

No Yes (1 and 2 
levels)

Primary Fixation Inclined
Lateral Teeth Central Keels Anterior

Screws

Press Fit
(Milled 

Endplates)
Central Keels Serrations Lateral

“Rails”

Heights 5-7mm 5-7mm 6-7mm 6mm 7-12mm 6.5-8mm 6-7mm



C A U T I O N  – I N V E S T I G A T I O N A L  D E V I C E .  L I M I T E D  B Y  F E D E R A L  ( O R  U N I T E D  S T A T E S )  L A W  T O  I N V E S T I G A T I O N A L  U S E  – P R E P A R E D  F O R  U C I

K E Y  F E AT U R E S

• KEY FEATURES

• PRODUCT SPECIFICS

Anatomical  des ign 
& good pr imary  stabi l i ty

L imited MRI  art i fact  

Pre-assembled prosthesis 
on a radiolucent fork, 
easy instrumentation 

Guided mobi le  nucleus,  
better  stress  d istr ibut ion*

Lee and Park et al., A Biomechanical analysis of an artificial disc. 2016 SPINE Volume 41, Number 15, pp E893–E901
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K E Y  F E AT U R E S

38 _

• M A T E R I A L S

⎽ Surface in contact to bone: coated with Ti
Plasma-Spray, a project ion of porous
ti tanium. Optimal bone adhesion and
osteointegration

⎽ Titanium plates. Reduces art i facts, better
MRI control compared to CoCr plates

⎽ High density PE(polyethylene) Nucleus
⎽ The internal surface coated with Diamond

Like Carbon (DLC) layer. Physical reaction
between injected gas and ti tanium plates.
Limit wear debris

M A T E R I A L S
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⎽ Ultra High Molecular Weight polyethylene
⎽ Securely cl ipped into the inferior endplate, prevent post-

op expulsion
⎽ Allows 6 degrees of Freedom
⎽ Prevents excessive constraints on the facet joints
⎽ Respects the natural center of rotation

G U I D E D  M O B I L E  N U C L E U S

360º Rotation

0,6 mm 0,6 mm

0,3 mm

0,3 mm

C L I P P I N G  
M E C H A N I S M
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BAGUERA®C MRI image T r a d i t i o n a l  C o C r  a l l o y  c e r v i c a l  
a r t i f i c i a l  d i s c  M R I  i m a g e  

BAGUERA®C has been tested and is  be labeled as MR Condit ional .

M R I  C o n d i t i o n a l  i c o n  f o r  p a c k a g i n g  a n d  l a b e l l i n g  
b o t h  i n  c o l o r ( l e f t )  a n d  b l a c k  a n d  w h i t e ( r i g h t )

⎽ The t itanium plates,  coated with DLC reduce 
considerably art i facts under MRI for a better 
postoperative control

⎽ Unobstructed evaluation of the spinal cord
⎽ Satisfactory monitoring of the adjacent and operated

levels

L I M I T E D  M R I  A R T I F A C T
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⎽ Concave shape of the inferior plate enables the 
deformation of the PE nucleus

⎽ Possible absorption of shocks and vibrations
⎽ Limit stress induced on adjacent levels

B E T T E R  S T R E S S  D I S T R I B U T I O N

0.15 mm deformation



S P I N E A R T

C A U T I O N  – I N V E S T I G A T I O N A L  D E V I C E .  L I M I T E D  B Y  F E D E R A L  ( O R  U N I T E D  S T A T E S )  L A W  T O  I N V E S T I G A T I O N A L  U S E

1 - L E V E L  C L I N I C A L  T R I A L  D E S I G N

CHAP2



C A U T I O N  – I N V E S T I G A T I O N A L  D E V I C E .  L I M I T E D  B Y  F E D E R A L  ( O R  U N I T E D  S T A T E S )  L A W  T O  I N V E S T I G A T I O N A L  U S E  – P R E P A R E D  F O R  U C I

C T - 2 0 - 0 0 1 :  1 - L E V E L  I D E  T R I A L  D E S I G N  ( I D E  G 2 0 0 1 8 2 )

43 _

S T U D Y  T I T L E

A multicenter, prospective, randomized, clinical trial comparing 
the safety and effectiveness of BAGUERA®C Cervical Disc 
Prosthesis to Mobi-C® Cervical Disc for the treatment of patients 
with symptomatic cervical disc disease at a single level. 

S T U D Y  D E S I G N A multi-center, prospective, randomized, controlled study

P U R P O S E To evaluate the safety and effectiveness of BAGUERA®C Cervical 
Disc Prosthesis

S T U D Y  D U R A T I O N
Appr. 9 years:
⎽ 24-month enrollment + 24-month follow-up
⎽ 5 year for post-approval requirements

R A N D O M I Z A T I O N
2:1 randomization:
⎽ Investigational group: BAGUERA®C Cervical Disc Prosthesis
⎽ Control group: Mobi-C® Cervical Disc

E V A L U A T I O N  S C H E D U L E

Patients will be evaluated preoperatively, at the time of surgery, 
discharge, and at 6 weeks, 3, 6, 12, and 24 months after surgery.  
After 24 months, the patients will continue to be followed at 3, 
4, 5, 6 and 7 years for post-approval study considerations. 

I N T E N D E D  S U B J E C T  
P O P U L A T I O N

A minimum of 270 subjects (180:90) will be enrolled at up to 30 
sites. Maximum sample size is 450



S P I N E A R T

C A U T I O N  – I N V E S T I G A T I O N A L  D E V I C E .  L I M I T E D  B Y  F E D E R A L  ( O R  U N I T E D  S T A T E S )  L A W  T O  I N V E S T I G A T I O N A L  U S E

2 - L E V E L  C L I N I C A L  T R I A L  D E S I G N

CHAP3
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S T U D Y  T I T L E

A multicenter, prospective, randomized, clinical trial comparing 
the safety and effectiveness of BAGUERA®C Cervical Disc 
Prosthesis to Mobi-C® Cervical Disc in the treatment of patients 
with symptomatic cervical disc disease at two contiguous levels. 

S T U D Y  D E S I G N A multi-center, prospective, randomized, controlled study

P U R P O S E To evaluate the safety and effectiveness of BAGUERA®C Cervical 
Disc Prosthesis

S T U D Y  D U R A T I O N
Appr. 9 years:
⎽ 24-month enrollment + 24-month follow-up
⎽ 5 year for post-approval requirements

R A N D O M I Z A T I O N
2:1 randomization:
⎽ Investigational group: BAGUERA®C Cervical Disc Prosthesis
⎽ Control group: Mobi-C® Cervical Disc

E V A L U A T I O N  S C H E D U L E

Patients will be evaluated preoperatively, at the time of surgery, 
discharge, and at 6 weeks, 3, 6, 12 and 24 months after surgery.  
After 24 months, the patients will continue to be followed at 3, 
4, 5, 6 and 7 years for post-approval study considerations. 

I N T E N D E D  S U B J E C T  
P O P U L A T I O N

A minimum of 300 (200:100) subjects will be enrolled at up to 30 
sites. 



Revision surgeries following artificial disc 
replacement of cervical spine

• Author links open overlay 
panelJong-
Beom Park a, Han Chang b, Jin 
S. Yeom c, Kyung-Soo Suk d, Dong-
Ho Lee e, Jae Chul Lee f

• Review of 21 revision surgeries. 
• 17 poor patient selection
• 7 insufficient decompressions
• 7 malpositions
• 6 subsidence
• 3 osteolysis
• 1 post op infection



Preop Contraindications 
lead to failure

• Spondylolisthesis
• Inflammatory Arthritis
• Cervical cord compression (ie myelopathy)

• OPLL
• h/o infection
• Multilevel adjacent fusion (kyphotic segment)
• Poor Patient selection

• But so does poor carpentry
• Over aggressive Bone milling
• Failure to address nerve compression







• Spondylolisthesis
• Plate proximity



•Subsidence 
• Implant dislodgement
• Cord compression









Case Example 1   -
1 year post op



Case Example 2 -
1 year post op
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