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Adjacent segment disease

fusion disease... or natural hisforye



Adjacent Segment Disease

Laboratory / Biomechanical Studies
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But, do laboratory models
reflect the real world?







Laboratory in vitro studies

« Akamaru et al. spine 2003
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Laboratory in vitro studies

 Dmitriev et al. spine 2005

Adjacent Level Intradiscal Pressure and Segmental
Kinematics Following a Cervical Total Disc

Arthroplasty:

o Displacement control protocol
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Table 3. Adjacent Level Range of Motion (% Intact) *

Axial Rotation Flexion/Extension Lateral Bending

C4-C5 C6-C7 C4-C5 C6-C7 Ca-C5  C6-C7

PCM
Mean 89.3 103.1 120.7 101.8 1193 104.1
SD 18.8 18.5 24.46 10.7 13.6 18.0
Allograft
Mean 100.8 104.5 1314 102.8 130.8 100.0
SD 16.6 19.3 14.8 18.3 246 21.2

Allograft + Plate
Mean 108.1 1124 135.8 119.7 129.6 99.5
SD 16.3 200 19.6 9.0 219 193




Laboratory in vitro studies

o Goel et al. spine 2005

Effects of Charite Artificial Disc on the Implanted and
Adjacent Segment Mechanics Using a Hybrid Testing

Protocol.

o Hybrid protocol

HYBRID APPROACH
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In Vivo studies

 Dekatoski et al. spine 1994

Comparison of In Vivo and In Vitro adjacent level motion
after lumbar fusion.

o Canine model

o L2-3 motion above an L3-L7 immobilization

o AN adjacent segment motion

during routine physiologic movements

o In Vifro displacement control results

similar to In Vivo observations



Current study:

« Posterior (interlaminar) dynamic stabilizer US IDE trial
o Principal investigators: Davis RJ, Bae H, Errico TJ

o 1-& 2-level, Coflex® vs. fusions




Aims

To study effects of lumbar spinal fusion on:

o Adjacent segment &
o Overall, lumbar spinal motion

under

prospective,

randomized,
controlled,
human,

* In vivo, conditions.
. Q's
1. ¢ fusion = ﬁodjocen’rsegmen’r motion

« 2. ¢ resolve questions of In Vitro test methodology e



Methods

* Inclusion criteria:
o Moderate or severe canal stenosis, degen. spondylolisthesis < Grade 1
o Back pain (VAS > 50) + neurogenic claudication
o ODI> 40

» 190 patients randomized 2:1
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« Mean age 62.5yrs



Methods

Motion analysis

o Flexion/extension ROM degrees

o Time points:
* Pre-op
* 12-months
e 24-months
o Levels studied:

« Index level(s),
« 1,2 & 3-above and 1-below fused levels
« Overall (L1-S1)

o Quantitative Motion Analysis - QMA™ (Medical Metrics Inc, Houston, Tx)

o Statistical analysis by Biomedical Statistical Consulting.



Results: Range of Motion (degrees)
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Range of Motion — superior adjacent segment

1 v. 2-levels
Pre-op, 12- & 24-months
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Total lumbar range of motion
(L1-S1, degrees)
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Quantitative Motion Analysis - QMA™

(Medical Metrics Inc, Houston, Tx)

- Measurement error, 95%ClI:

o Clinical: ¢1# (Pearson et al. Spine 2011)

o Laboratory: 0.32 #-0.62 4+ (Zhao et al. J Biomech. 2005)

* SPINE Volume 36, Number 7, pp 572-580
plne ©2011, Lippincott Williams & Wilkins
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Displacement control model:
In Vivo
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Clinical Study
Incidence and prevalence of surgery at segments adjacent

to a previous posterior lumbar arthrodesis

William R. Sears, MBBS, FRACS*™“*  Toannis G. Sergides, MBBS, BSc, FRCS*",
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Adjacent Segment Disease — Risk Factors for further surgery
Number of Levels Fused: 1, 2,3 &4
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Conclusions

In Vivo, human, controlled, study of adjacent segment
motion following lumbar fusion

* A\ motion was observed one segment above fusions

- Motion appeared to A\ with:

o fime

o humber of levels fused

« L1-ST motion did not change following fusion

= displacement or hybrid control in vitro protocols V]

: Thank you .
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