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DEVICES AND METHODS FOR THE 
PRESERVATION OF SPINAL PROSTHESIS 

FUNCTION 

REFERENCE TO PRIORITY DOCUMENT 

[0001] This application is a continuation of co-pending 
US. patent application Ser. No. 11/121,383, entitled 
“Devices and Methods for the Preservation of Spinal Pros 
thesis Function,” ?led May 3, 2005, Which claims the bene?t 
of US. Provisional Patent Application Ser. No. 60/567,495, 
entitled “A Method for the Prevention of Tissue GroWth Adja 
cent to Spinal Implants,” ?led May 3, 2004. The disclosures 
of the Patent Applications are hereby incorporated by refer 
ence in their entirety. 

BACKGROUND 

[0002] The present disclosure is directed at spinal implants 
and methods for the preservation of implant function. 
[0003] Whether for degenerative disease, traumatic disrup 
tion, infection or neoplastic invasion, surgical reconstructions 
of the bony skeleton are common procedures in current medi 
cal practice. Regardless of the speci?cs of the individual 
operation, many surgeons employ bone grafts and an implant 
able device to bridge the diseased segment and provide struc 
tural support for the remaining skeleton. While the device 
provides immediate support, long term stability is critically 
dependant on the formation of a bony bridge across the 
defect. Using this strategy, diseased segments Within the spi 
nal column are similarly repaired using bone grafts and 
implantable devises. These implants are especially useful in 
spinal surgery Where they can restore spinal alignment and 
provide immediate stability for the spinal column. 
[0004] The end result of these operative procedures is bony 
fusion. That is, a segment of continuous bone is formed 
betWeen the spinal segment above and beloW the diseased 
region. Bony fusion reconstitutes the load bearing capability 
of the spinal column but destroys the segmental mobility that 
is characteristic of normal spinal function. Consequently, 
segmental fusion alters the balance of forces across the spine 
and necessarily increases the forces acting upon the motion 
segments above and beloW the fused region. These load alter 
ations are signi?cant and Will accelerate the formation of 
degenerative changes Within the adjacent segments. With 
time, these segments Will also require fusion. 
[0005] The increase in the rate of degeneration at the spinal 
segments adjacent to a fused segment has been termed “adja 
cent segment disease” and presents a signi?cant clinical prob 
lem. Approximately 30% of patients Who undergo spinal 
fusion Will require fusion of an adjacent segment Within 10 
years of the original operation. In turn, the extended fusion 
Will redistribute force across neighboring segments and lead 
to their degeneration, thereby setting up a vicious cycle 
Whereby bony fusion begets additional fusion. 
[0006] To address this groWing problem, there has been 
interest in devices that can span the diseased spinal region and 
recreate the motion characteristics of the normal spine. These 
efforts at motion preservation have lead to the recent intro 
duction of arti?cial disc devices capable of mimicking the 
normal movements of the intra-vertebral disc. Surgical 
implantations of these arti?cial discs have yielded promising 
results in both US and European trials. HoWever, the groWing 
experience With these implants has also uncovered factors 
that complicate the surgical procedure and can lead to pre 
mature device failure. 
[0007] Since the mobile implants are larger and must be 
placed more precisely than fusion devices, the surgical 
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implantation procedure is necessarily more demanding. An 
optimal access route to the spine must be used because an 
indirect approach Will only add to the technical dif?culty. 
Since the spinal cord and/or spinal nerves lie behind the 
vertebral bodies, an anterior approach to the spine provides 
the most direct and unfettered access to the vertebral disc 
space. Understandably, all “arti?cial” discs in current use 
require placement through an anterior approach. 
[0008] There is extensive experience With anterior spinal 
surgery from the current placement of fusion devices and a 
general recognition of the potential risks inherent in this 
approach. Since the spinal column is situated posteriorly 
Within the body, an anterior approach requires dissection 
through the many other structures that lie anterior to the spine. 
This has proven most challenging in the chest and abdomen 
Where the body’s largest blood vessels, the aorta and vena 
cava, lie immediately anterior and lateral to the spine. Nev 
ertheless, groWing surgical experience has reduced the risk to 
these vessels and other thoraco-abdominal structures to 
acceptable levels With initial operation. HoWever, scar forma 
tion greatly increase the risk of re-operation. With estimates 
of major vascular injury rates at 30%, the risk of mortality or 
signi?cant morbidity at second operation is high. For this 
reason, surgeons currently address a failed anterior fusion by 
applying a posterior approach at re-operation and thereby 
avoid the prohibitive risks of recurrent anterior surgery. 
[0009] The di?iculties With re-operative anterior spinal 
fusion surgery are magni?ed When motion preservation 
devices are used. Since these devices are larger than fusion 
implants, a larger dissection ?eld is needed to place them and 
the increased dissection leads to a Wider region of scar for 
mation. In fusion surgery, the implanted device immobiliZes 
the spine and bears load until the bone graft has healed. Once 
fused, the neWly formed bone effectively shields the implant 
and, consequently, time-dependant implant fatigue does not 
occur. HoWever, devices that recreate spinal mobility are 
designed to replicate complex movement in various planes 
and are generally implanted in younger patients than the 
fusion group. They must Withstand millions of cycles of 
repetitive loading as Well as endure signi?cant moment arms 
and shear forces. While fusion devices are expected to With 
stand those forces until bone fusion occurs, motion preserva 
tion devices Will be subjected to these forces for the duration 
of their functional life. Consequently, some implants Will 
dislodge, Wear and fail. Since implant replacement through a 
posterior approach is not possible, patients With failed 
implants Will be subjected to the signi?cant risks of re-opera 
tive anterior surgery. 
[0010] Motion preservation devices contain moving parts 
and scar in-groWth into the device Will interfere With proper 
movement and greatly increase the likelihood of implant fail 
ure. In addition, calci?cation Within the scar tissue or Within 
the disc space adjacent to the implant Will create a fusion mass 
around the device and render it useless. Consequently, control 
of local scar formation, calci?cation and tissue groWth into 
the implant is imperative. Failure to do so Will greatly 
increase the likelihood of implant failure and require that 
patients be subjected to additional surgery With substantial 
risks. 

[0011] Lastly, all moving components Will inevitably pro 
duce Wear debris and spinal motion preservation devices Will 
also shed particulates. Experience from knee and hip pros 
thesis has shoWn that Wear particles can lead to bone break 
doWn and implant loosening, can produce local tissue in?am 
mation and toxicity, and can disseminate through the blood 
stream to distant organs. Consequently, limitation and con 
tainment of the Wear debris is important in biological 
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implants. It is even more important in devices placed adjacent 
to the nervous system, such as spinal implants. 
[0012] US. Pat. Nos. 6,673,362; 6,531,146; 6,521,223; 
6,294,202; 6,235,726; 6,010,692 and 5,795,584 all disclose 
methods for the attenuation of scar formation during post 
operative healing. These and other prior art patents describe 
various compounds, agents and methods that decrease adhe 
sions betWeen tWo or more tissues. None of these patents 
teach the use of the agents and methods to prevent adhesions 
betWeen a tissue and a movable implant, to minimize tissue 
invasion into the implant, to inhibit bone formation Within 
tissue adjacent to the implant, or to contain Wear debris shed 
by the implant. 

SUMMARY 

[0013] A method for the use of biological barriers around 
the implant is described. Use of this technique Will protect the 
implant from local tissue invasion and reduce the risk of bone 
formation around it. Both of these factors Will reduce the 
likelihood of implant failure and the possibility of revision 
surgery. HoWever, if re-operation is required, this method Will 
also reduce the extent of scar formation around the implant 
and minimize the potentially lethal risks of additional sur 
gery. 
[0014] Adoption of the method disclosed in this application 
Will increase the functional life expectancy of the motion 
preservation implants, minimize the toxic effects of Wear 
debris, and signi?cantly decrease the risks of surgical 
replacement. 
[0015] In one aspect, there is disclosed a method of pre 
serving functionality of a spinal implant, comprising identi 
fying a dissection ?eld adjacent to the spinal implant; and 
positioning a barrier in at least a portion of the dissection ?eld 
so as to substantially decrease the likelihood of tissue inter 
action With the spinal implant. 
[0016] In another aspect, there is disclosed a method of 
preserving functionality of a spinal implant, comprising iden 
tifying a spinal implant; and interposing a barrier betWeen the 
spinal implant and tissue adjacent the implant to prevent the 
spinal implant from interacting With the tissue. 
[0017] In another aspect, there is disclosed a method of 
preserving functionality of a spinal implant of a subject, 
comprising placing a barrier in at least a portion of a dissec 
tion ?eld adjacent to the spinal implant to decrease the like 
lihood the implant adversely interacting With a portion of the 
subject’s body. 
[0018] The details of one or more embodiments are set 
forth in the accompanying draWings and the description 
beloW. Other features, objects, and advantage Will be apparent 
from the description and draWings, and from the claims. 

DESCRIPTION OF DRAWINGS 

[0019] FIG. 1 shoWs a lateral vieW of the spine. 
[0020] FIG. 2 shoWs a cross sectional vieW of the lumbar 
spine With blood vessels in a normal anatomical position. 
[0021] FIG. 3 is a vieW of the anterior aspect of the loWer 
lumbar spine With an instrument illustrating spinal access 
betWeen blood vessels. 
[0022] FIG. 4 is a vieW of the anterior aspect of the loWer 
lumbar spine With an instrument illustrating spinal access 
lateral to the vessels. 
[0023] FIG. 5 demonstrates retractor placement lateral to 
vessels and exposure of a disc space. 
[0024] FIG. 6 demonstrates exposure of the disc space and 
placement of a spinal implant, as Well as potential placement 
locations of one or more barriers to tissue groWth. 
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[0025] FIG. 7 shoWs an anterior barrier in place after disc 
space access through the space betWeen the vessels. 
[0026] FIG. 8 shoWs the anterior barrier in place after disc 
space access lateral to the vessels. 
[0027] Like reference symbols in the various draWings 
indicate like elements. 

DETAILED DESCRIPTION 

[0028] The present disclosure is directed at methods and 
devices for controlling tissue groWth and scar formation adja 
cent to and into spinal implants. While the disclosed methods 
and devices may be applied at any spinal segment, they are 
especially applicable in the lumbar spine, Where the problems 
enumerated above are most acute and Where no effective 
clinical strategy currently exists to combat these problems. 
Furthermore, the disclosed methods and devices are suitable 
for use in both human and animal subjects. 
[0029] Pursuant to an exemplary implementation, an ante 
rio-lateral exposure of a patient’s spine is performed to 
expose a disc space for implantation of an implant (such as, 
for example, an arti?cial disc) into the space. As discussed, 
once implanted, the arti?cial disc implant mimics the normal 
movement of an intra-vertebral disc. The implant is placed in 
the disc space pursuant to any of a variety of processes knoWn 
to those skilled in the art. In a next step, a barrier is placed 
across a portion of or across the totality of the implant, as 
described in detail beloW. The barrier can serve a variety of 
purposed, including, for example: (1) to keep tissue aWay 
from the implant and minimize or eliminate the likelihood of 
tissue adhesion With the spine or implant; (2) to decrease or 
eliminate the likelihood of tissue groWth, migration, invasion 
and/or interaction With the implant; (3) to decrease or elimi 
nate the likelihood of the dissemination of implant Wear 
debris and particles aWay from the implant and into body 
cavities; and (4) to decrease or eliminate the likelihood of 
calci?cation, ossi?cation, and/or bone formation adjacent to 
the implant. These are described in more detail beloW. 
[0030] FIG. 1 shoWs a lateral vieW of a portion of a portion 
of a spine 100 including an intravertebral disc 105 disposed 
betWeen tWo vertebrae 110. Pursuant to a surgical procedure, 
the disc 105 can be surgically removed to create a space at the 
location Where the disc 105 Was previously positioned. Vari 
ous procedures for removing the disc 105 are knoWn to those 
skilled in the art and, therefore, are not described in detail 
herein. 
[0031] During the surgical procedure, the spine 100 is 
exposed in a Well-knoWn fashion to approach and provide 
anterior access to the spine 100. The approach may be per 
formed through the peritoneum (referred to as trans-perito 
neal) or behind the peritoneum (referred to as retro-perito 
neal). FIG. 2 shoWs a cross-sectional vieW of the lumbar spine 
100. It may be necessary to retract one or more anatomical 
structures to provide unobstructed access to the spine 100. 
For example, a pair of major blood vessels, the vena cava 205 
and the aorta 210, are disposed immediately anterior and 
lateral to the spine 100. The vena cava 205 and the aorta 210 
must be retracted in order to provide access to the intraverte 
bral disc and the disc space 215 Where the implant device Will 
be positioned. Alternately, the spine can be approached later 
ally. 
[0032] The retraction of the vessels is described in more 
detail With reference to FIGS. 3 and 4, Which shoW the ante 
rior aspect of the loWer lumbar spine 100 With blood vessels 
(the vena cava 205 and the aorta 210) positioned immediately 
anterior and lateral to the spine 100. In a ?rst implementation, 
shoWn in FIG. 3, at least one retractor instrument 315 engages 
one or more of the blood vessels to move the blood vessels 
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and provide access to the spine 100. The retractor instrument 
315 is used to expose a disc space in the spine 100 by Widen 
ing a v-shaped space formed betWeen the vessels. In another 
implementation, shoWn in FIG. 4, the retractor instrument 
315 engages both vessels. The retractor instrument 315 
exposes the disc space by retracting the vena cava 205 and the 
aorta 210 together to one side of the spine 100. It should be 
appreciated that other types of procedures and mechanisms 
can be used to expose the disc space in the spine and that this 
disclosure is not limited to use of a retractor instrument as 
described herein. 
[0033] FIG. 5 shoWs a cross-sectional vieW ofthe spine 100 
With the retractor instrument 315 retracting the vena cava 205 
and the aorta 210 to expose the disc space 215. After the disc 
space 215 is exposed, a discectomy is performed and an 
implant device 605 (such as an arti?cial disc) is placed in the 
disc space 215 pursuant to any procedure knoWn to those 
skilled in the art. FIG. 6 shoWs a cross-sectional vieW of the 
lumbar spine 100 With the implant device 605 positioned in 
the disc space. A dissection ?eld is located adjacent to the 
implant device 605. The dissection ?eld includes an anterior 
region (identi?ed by the reference numerals “a” in FIG. 6), a 
pair of side or lateral regions (identi?ed by the reference 
numerals “b” in FIG. 6), and a posterior region (identi?ed by 
the reference numerals “c” in FIG. 6). The dissection ?eld 
surrounds at least a portion of the implant device 605 
[0034] Pursuant to one aspect of the disclosed method, a 
biological barrier is positioned across a portion of or across 
the totality of the dissection ?eld. The barrier is placed prior 
to return of the blood vessels 205, 210 to their native anatomi 
cal position. As described beloW, the biological barrier pro 
vides an obstacle or shield betWeen at least a portion of the 
implant device 605 and the anatomy adjacent or near the 
implant device 605. 
[0035] The barrier can be positioned in various manners 
relative to the implant device 605. For example, the barrier 
can be placed so that it is disposed across the side of the 
vessels and partially raps around the vessels. In an implemen 
tation shoWn in FIG. 7, the barrier 610 is positioned at least 
partially betWeen the vessels 205, 210, such as after a midline 
(betWeen the vessels) approach to the disc space. In another 
implementation, shoWn in FIG. 8, the barrier 610 is posi 
tioned lateral to the vessels 205, 210, such as after a lateral 
to-vessel approach to the disc space. 
[0036] Although FIG. 8 shoWs the approach to on one side 
of the blood vessels 205 and 210, it is understood that the 
method can be similarly applied When the approach is from 
the other side of the vessels. This permits re-dissection along 
a barrier plane 705 separating the vessels 205, 210 and the 
implant device 605 at a later date. Placement along the initial 
dissection planes Will advantageously help preserve those 
planes for re-dissection. Moreover, if a solid non-absorbable 
barrier material is used (as described beloW), it can be used to 
hold the vessels When accessing the disc space at re-opera 
tion, if necessary. In addition, the barrier Will serve to limit 
tissue groWth into the device and prevent the device’s Wear 
debris from spilling into the abdominal cavity, as described 
more fully beloW. 

[0037] It should be appreciated that the barrier can be posi 
tioned at any of a variety of location along the dissection ?eld. 
For example, the barrier can be placed along the sides regions 
“b” or along the posterior region “c” (shoWn in FIG. 6) of the 
dissection ?eld. Placement of the barrier in along the side or 
posterior region limits tissue groWth into the implant device 
605, reduces the likelihood of calci?cation and fusion forma 
tion, and thereby preserves implant function, as described 
more fully beloW. 

Mar. 18, 2010 

[0038] Use of the barrier around the implant device pro 
vides a variety of advantages over schemes Where an implant 
device is used Without a barrier. For example, the barrier 
keeps adjacent tissue aWay from contact With the implant 
device and the spine. This decreases the likelihood of tissue 
adhesion With the spine and/or the implant device thereby 
decreasing the likelihood of implant failure and the need for 
re-dissection. The barrier also decreases tissue groWth or 
migration into the implant. That is, the barrier prevents adja 
cent tissue from interacting With or interfering With the 
implant functionality. This can be important, as such interfer 
ence can degrade the implant or cause the implant to fail. 

[0039] As mentioned, the implant devices are often 
designed to replicate complex movement in various planes 
and must Withstand millions of cycles of repetitive loading, as 
Well as endure signi?cant moment arms and shear forces. 
Consequently, the repetitive movement can produce Wear 
debris and cause the implant to shed particulates. In devices 
placed adjacent to the nervous system, such as spinal 
implants, the debris can cause signi?cant injury, such as if the 
debris migrates into body cavities such as the abdominal 
cavity. Advantageously, use of the barrier around the implant 
blocks such debris from migrating aWay from the implant. 
[0040] In addition, use of the barrier around the implant 
decreases the likelihood of ossi?cation and bone formation 
adjacent the implant. Such ossi?cation or bone formation can 
form a mass around the implant device, Which can render the 
implant device useless. The barrier advantageously decreases 
or entirely eliminates the likelihood of such a mass forming. 
Thus, use of the barrier around spinal implant signi?cantly 
increases the functional life expectancy of the device, mini 
miZes the toxic effects of its Wear debris, and signi?cantly 
decrease the risks of surgical device replacement. The afore 
mentioned advantages can be realiZed Whether the implant is 
placed using the illustrated anterior approach to the spine or 
any other surgical corridor (i.e., lateral approach, posterior 
approach, etc.) 
[0041] The barrier can comprise any structure or composi 
tion that provides shields, blocks, or otherWise prevents tissue 
migration or adhesion betWeen adjacent tissue and the 
implant device. The barrier can also comprise any structure or 
composition that prevents migration of debris from the 
implant device to other parts of the body. Thus, the barrier and 
any of its components can be made of any biologically adapt 
able or compatible materials shoWn to prevent tissue migra 
tion, replication and/ or adhesion. The barrier may be absorb 
able or non-absorbable and consist of liquids, gels or solids. 

[0042] In an exemplary implementation, the barrier com 
prises one or more of the folloWing substances, including, but 
not limited to, silastic, ADCON, PTFE, Polymers such as 
PEO and PET, copolymers having recurrent carbon units, 
polymers/ composites of hyaluronic acid, cross-linked polya 
nionic gels, copolymers derived from trimethylene carbon 
ate, non-Woven fabric in adherent contact With a foam, mesh, 
Web or Woven fabric, polymers of polylactide polymers and 
the like. The barrier or its components may be partially or 
entirely coated or made With pharmaceuticals and/or 
immuno-modulators (steroids, etc.), groWth factors (PDGF, 
EGF, TGF, BMP, FGF, combination agents and the like), 
sense and anti-sense genetics, cells and/or cellular products 
that could enhance its inhibition of tissue groWth, migration, 
invasion and particulate containment. It should be appreci 
ated that other future-developed agents, compounds, biolog 
ics, devices and the like can serve as barriers to tissue groWth. 
The method illustrated is equally applicable to those devel 
oped. 
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[0043] In summary, use of a biological barrier around a 
motion preservation spinal implant Will signi?cantly increase 
the functional life expectancy of the device, minimize the 
toxic effects of its Wear debris, and signi?cantly decrease the 
risks of surgical device replacement. As these devices move 
into Wider clinical application, it is imperative that methods 
be devised to maximize proper implant function and mini 
miZe the risks of replacement surgery. 
[0044] A number of embodiments of the invention have 
been described. Nevertheless, it Will be understood that vari 
ous modi?cations may be made Without departing from the 
spirit and scope of the claims. Accordingly, other embodi 
ments are Within the scope of the folloWing claims. 
What is claimed is: 
1. A method of preserving functionality of a spinal implant, 

comprising: 
identifying a dissection ?eld adjacent to the spinal implant; 

and 
positioning a barrier in at least a portion of the dissection 

?eld so as to substantially decrease the likelihood of 
tissue interaction With the spinal implant. 

2. A method as in claim 1, Wherein the barrier decreases the 
likelihood of tissue adhesion With the spinal implant. 

3. A method as in claim 1, Wherein the barrier decreases the 
likelihood of tissue groWth into the spinal implant. 

4. A method as in claim 1, Wherein the barrier decreases the 
likelihood of implant debris from disseminating aWay from 
the spinal implant and into a body cavity. 

5. A method as in claim 1, Wherein the barrier decreases the 
likelihood of calci?cation, ossi?cation, or bone formation 
adjacent to the spinal implant. 

6. A method as in claim 1, Wherein the barrier facilitates the 
ease of a re-operative procedure. 

7. A method as in claim 1, Wherein the barrier facilitates the 
safety of a re-operative procedure. 

8. A method as in claim 1, Wherein the barrier is in a portion 
of the dissection ?eld located lateral to the implant. 

9. A method as in claim 1, Wherein the barrier is in a portion 
of the dissection ?eld located posterior to the implant. 

10. A method as in claim 1, Wherein the barrier is in a 
portion of the dissection ?eld located anterior to the implant. 

11. A method as in claim 1, Wherein the barrier is in a 
portion of the dissection ?eld located in at least one of lateral, 
anterior, or posterior to the implant. 

12. A method as in claim 1, Wherein the barrier comprises 
a liquid material. 

13. A method as in claim 1, Wherein the barrier comprises 
a solid material. 

14. A method as in claim 1, Wherein the barrier comprises 
a gel. 

15. A method as in claim 1, further comprising implanting 
the spinal implant. 

16. A method of preserving functionality of a spinal 
implant, comprising: 

identifying a spinal implant; and 
interposing a barrier betWeen the spinal implant and tissue 

adjacent the implant to prevent the spinal implant from 
interacting With the tissue. 

17. A method as in claim 16, Wherein the barrier prevents 
the spinal implant from adhering With tissue adjacent the 
implant. 

18. A method as in claim 16, Wherein the barrier prevents 
the spinal implant from shedding debris into a body cavity. 
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19. A method as in claim 16, Wherein the barrier decreases 
the likelihood of calci?cation, ossi?cation, or bone formation 
adjacent the spinal implant. 

20. A method as in claim 16, Wherein interposing the bar 
rier comprises positioning the barrier in at least a portion of a 
dissection ?eld adjacent the implant. 

21. A method as in claim 20, Wherein the barrier is posi 
tioned in at least one of a lateral, anterior, or posterior portion 
of the dissection ?eld. 

22. A method of preserving functionality of a spinal 
implant of a subject, comprising: 

placing a barrier in at least a portion of a dissection ?eld 
adjacent to the spinal implant to decrease the likelihood 
the implant adversely interacting With a portion of the 
subject’s body. 

23. A method for preserving the functionality of a spinal 
implant placed Within an inter-vertebral disc space, compris 
ing: 

creating a surgical corridor through extra-spinal tissue in 
order to access an exterior aspect of the inter-vertebral 
disc space; 

accessing the exterior aspect of the disc space and creating 
a defect in the annulus ?brosis of the disc space; 

removing at least a portion of inter-vertebral disc material 
from an interior aspect of the disc space; 

implanting a spinal prosthesis Within the disc space, 
Wherein the spinal prosthesis provides at least partial 
support of the spinal column; 

positioning a barrier Within at least a portion of the disc 
space betWeen the prosthesis and an intact segment of 
the annulus ?brosis, Wherein the barrier is adapted to at 
least partially inhibit scar formation; and 

leaving the disc space Without recreating a closed isobaric 
environment of an intact disc space. 

24. A method as in claim 23, Wherein at least a portion of 
the barrier is positioned lateral, anterior, or posterior to the 
prosthesis. 

25. A method for preserving the functionality of a mobile 
spinal implant that is adapted to preserve mobility of a spinal 
segment, comprising: 

creating a tissue corridor from the site of a skin incision to 
an exterior aspect of the spine; 

identifying a diseased spinal segment consisting of at least 
tWo vertebrae and an intervening disc spaces; 

attaching a motion preservation device to the diseased spi 
nal segment, Wherein the motion preservation device 
maintains movement betWeen the tWo vertebrae after 
complete implantation of the motion preservation 
device; 

leaving the annulus ?brosis unrepaired such that a closed 
isobaric environment of an intact disc space is not rec 

reated; and 
positioning a barrier Within at least a portion of a dissection 

?eld that resides outside of the spinal column, Wherein 
the barrier is adapted to at least partially inhibit scar 
formation. 


