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Science
Results



T Totar Cummbar DisC Repracement

Close to 100.000 Implantations so far

Good results in uncontrolled trials*

Evidence for non-inferiority vs. BAK Cage Stand-alone ALIF**
Evidence for non-inferiority vs. 360 Fusion ***

Evidence for superiority vs. Stand-alone ALIF (LT Cage/BMP)******

*

Lemaire et al. Clin Orth, 337, 1997
Cinotti et al. Spine 21, 1996

Zeegers et al Eur Spine J 8,1999
Hochschuler et al Eur Spine J 11, 2001
Putzier M, et al Eur Spine J 15, 2006
David T Spine 32, 2007

**  Blumenthal S et al; Part | Spine 30,1565-75,2005 Marnay Backup,Springer, 2002
**  McAfee P C et al: Part Il Spine 30,1576-83,2005 Mayer et al. Eur Spine J 11, 2002
***  Zigler J et al. Spine 32:1155-1162, 2007 _'?ert’c}gnoll f«‘t i’s\' gur szlrée J 112,0%%02
*kkk i ropiano et al. spine zo,
sc?év;eug%%kgﬁhégrdsagﬁ]e J 2007 - - RCT pertagnol etal. Spine 30, 2005
weeoek Pettine KA et al; SAS7, 2007 - epeMayer et spine =2,




Totartomigar Drsc Replacement

Reop Rate cum. 8 -10 % in 1st 2 years****
Complication rates 0 —41 % **

Return to work 67 % within 6 mos ****
Return to sports 70 % < 6 mos*****

No late results (> 15 yrs) available

Further Options limited

**  Blumenthal S et al; Part | Spine 30,1565-75,2005
**  McAfee P C et al: Part Il Spine 30,1576-83,2005
**x  Zigler J et al. Spine 32:1155-1162, 2007

***%  Own unpublished data

***xx Siepe C et al.: Eur Spine J 2007 - _
sxxxrx Pettine KA et al; SAS7, 2007 = RCT

Lemaire et al. Clin Orth, 337, 1997
Cinotti et al. Spine 21, 1996
Zeegers et al Eur Spine J 8,1999
Hochschuler et al Eur Spine J 11, 2001
Putzier M, et al Eur Spine J 15, 2006
David T Spine 32, 2007

Marnay Backup,Springer, 2002
Mayer et al. Eur Spine J 11, 2002
Bertagnoli et al Eur Spine J 11, 2002
Tropiano et al. Spine 28, 2003
Bertagnoli et al. Spine 30, 2005
Siepe,Mayer et al. Spine 31, 2006




Scientific Data
Evidence —Level | (RCT)

Take Home Messages

Results of lumbar TDR are

identical
better

as compared to different Fusion Techniques
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Scientific Data
Evidence —Level | (RCT)

Take Home Messages

The influence of ...

different Designs

different Biomechanics / Kinematics
different Interfaces

different Anchoring principles

...on clinical outcome remains unclear
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Multilevel Implantations
can lead to an inferior or comparable clir
outcome
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Patient Satisfaction for different levels
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Previous Surgery has
no / negative
influence on outcome




Influence of age on outcome remains unclear
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Indications

Take Home Message

Indication is

good in
monosegmental DDD

acceptable in
bisegmental DDD
post-Discectomy cases

unclear in
older patients
multisegmental cases
patients with facet OA
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Re-Operations ( after 2 yrs) :

8,1%

FDA-IDE Study (after 2 yrs):
McAfee Spine 2006

8,8%
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Reoperations after Fusion-Surgery

n FU Reop

(yrs) %

“Malter A et al. Spine 23:814-820,1998 1041 5 18.2
Ciol AA et al. Spine 19:1329-1334,1994 ? 4 11.9
Taylor VM et al. Spine 21:2255-2259,1996 ? 3 12.5
Brook IM et al Spine 32:382-387,2007 2345 11 21.5

Gillet P, J Spinal DisordTech 16:338-345,2003 10615 20

GhiselliG et al, JBJS (Am) 86:1497-1503,2004 2156 27.4
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Wide Variation -
of Complication Rates

<1%-40%

40% & 3979 Griffithetal.,  Spine 1994 (19), 1842-1849

17,4% Cinotti et al., Spine 1996 (21), 995-1000

17% Tropiano et al.,, J Spinal Disord & Tech 2003 (16), 362-368
10% Lemaire et al., Clin Orthop Rel Res 1997, 64-76

9% Lemaire etal., J Spinal Disord & Tech 2005 (18), 353-359

9% Tropiano et al., J Bone Joint Surg Am 87-A, 490-496

8% Zigler et al., Spine 2003 (28): S163-166

6 % Zeegers etal.,, Eur Spine J 1999 (8): 210-217

<1% Bertagnoli et al., Eur Spine J 2002 11 Suppl. 2, S131-136

0%
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Tortolani PJ et al, JBJS Am. 89: 82-8,2007

SB Charité
n=276
FU 2yrs

4.3 % Heterotopic Ossifcations
11/12 within first 3 mos postop
no spontaneous Fusion
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Heterotopic Ossifications

Take Home Message

Heterotopic Ossifications are rare
Do not seem to play a significant role
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Complications

Take Home Message

Complication rates are comparable to anterior Fusion Procedures

Faciszewski T et al, Spine 20: 1592-1599, 1995
Polly DW: Spine 28:5104-109, 2003

Access - and technique assoc. C. most frequent
Re-Op Rates comparable to lumbar Fusion

Technical faults responsible for majority of Re-OP
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FU 2-5yrs

Increase of Facet J Osteoarthritis at Index Segment
36.4-80%  Charite
29,3-32%  Prodisc L

25 % Maverick

Shim CS et al, Spine 32:1012-1018,2007

Park CK et al, Spine 33:1755-1761,2008
Gornet MF et al. SAS 7 Berlin, May 1-4,2007

Kube RA et al, SAS 7 Berlin, May 1-4,2007

Fujiwara A et al, Spine 25, 2000
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FU 2-5yrs
Disc degeneration at Adjacent Segment
10-19,4%  Charité

3-28,6 % Prodisc L

Shim CS et al, Spine 32:1012-1018,2007
Park CK et al, Spine 33:1755-1761,2008
Kube RA et al, SAS 7 Berlin, May 1-4,2007

Fujiwara A et al, Spine 25,

2000
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Spine, accepted for publication 2010







Total

LS -1

L4-5
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Facet Joints / Adjacent Segment

Take Home Message

Different Facet Loads with different TD Kinematics

Influence of Kinematics on Adj. Segment is unclear
Significantly higher rate of FCD at L5-S1 (23 % ) vs. L4-5 (3%)
ALD 6.7 - 11.5 %

Facet Joint / SIJ Pain responsable for majority of unsatisfactory
outcomes







n=161
39.1% m/60.9 % f

Questions:

Age avg. 43 yrs ( 21.9 — 66.1 yrs)

Follow -Up avg. 45.5 mos ( 24.1-94.4 mos)
FU-Rate 97,4%

Mono-Segmental (n= 134 = 83.2 %)
Bi-Segmental (n= 27 = 16.8 %)

Are there predictive baseline values ?
Are there early predictors for
clinical outcome ?




2%



2%



High preop morbidty = inferior postop outcome

(r=0.56, p<0.0001).



Prognostic Factors

Take Home Message

Early Result = midterm result (4 J) (p < 0.0001)

No significant changes after 3 mos postop
High preop morbidity = inferior outcome







Figure 3. Mean disc space

Figure 2. Pre- and height (DSH) at the
postoperative range of index-level
motion at the index level preoperatively and
following total lumbar during the postoperative
disc replacement: course.A,P < 0.0001; B,P
results for the entire <0.01: C,P<0.001: D,P >
study cohort (A) and 0.05.

comparison between the
segments L4/5 and L5-
S1 (B).
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Disc Space Height, ROM, Results

Take Home Message

Higher DSH and ROM = better results
ROM decreased in implanted levels
High DS / ROM preop = high DS / ROM postop

Seite 42







Alternatives

Fusion

4 Dynamic pedicle
screws

Total Disc

Arthroplasty

Interspinous devices
Devices
Conservative
Treatment

Increasing treatment invasiveness

v

Increasing degenerative pathology



Conclusion

If Lumbar Fusion has been
an Option
for the treatment of discogenic

Low Back Pain..............




Conclusion

Total Lumbar Disc Replacement
IS a
useful, alternative
Standard - Procedure
with identical (if not better) scientific Evidence
for selected Indications !




Dr. med. Christof Siepe

Dr. med. Andreas Korge

Dr. med. Christof Mehren

Dr. Mohamed Khattab

Cand. med. Alexander Tepass
Dr. med. Peter Meschede
Ajay Kumar, MD

..... and the whole Spine Team

Thanks to :
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Thank you !




