SPI NAL PLUG FOR A M NI MALLY | NVASI VE FACET JO NT
FUSI ON SYSTEM Techni cal Field The present invention
w0 edoabe®4general ly to mnimally invasive spi neEPGIUSENY042073
and, nore particularly, to using an arthroscopic type
portal or open facet joint fusion surgical
instrunentation for insertion of either pre-nade,
pre-shaped synthetic cortical bone or harvested and
conpacted iliac crest graftd, autol ogous or cadaveric
allografts. The graft and fusion systemis limted to
the forty-ei §AINARCREVG FORt 3 VERENAIL- Yo FNVASIYEI ne,
Cl1-C2 through L5- %w?@?df%ho%ﬂﬁt st &rilpe United
States al one, about 10% of the entire population wll
suffer from back pain sonetinme in the next twelve

TARAL hs.1 Marg goeople will contract back pain in the

any other injury or disease except the
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and have to live with persistent, disabling synptons.

ihhes e des seirgukat bve, weale phreicybarly O efsihhean
root causes of back pain, particularly the persistent
a@bBr6l sahld ngdéi pdrtal eof agein jfecatsjosmalfugieinntargical

| ocat ed behi nd adj acent vertebrae in the spine that
iabtowndroration for insertion of either pre-made, pre-shaped
synthetic cortical bone or harvested and compacted iliac crest
grafts, autologous or cadaveric allografts. The graft and
fusion system is limited to the forty-eight facet joints

located on the spine, C1-C2 through L5-Sl.

Background Art

In the United States alone, about 10% of the entire
population will suffer from back pain sometimeAin the next
twelve months. More people will contract back pain in the next
year than any other injury or disease except the common cold
and flu. About one-third will not recover and have to live
with persistent, disabling symptoms. The number is cumulative
year after year.

One of the root causes of back pain, particularly the
persistent and disabling kind, are facet joints, small joints
located behind adjacent vertebrae in the spine that allow for
spinal motion.

Present surgical solutions available for the millions of

people with facet joint dysfunctions are complex, invasive,



spi nal notion. Present surgical solutions avail able
for the mllions of people with facet joint
waly®basmoud ons are conpl ex, invasive, pedi cl e sCPEmUNASTEE2073
hi gh-ri sk operations with prol onged recovery tines,
from6 to 24 nonths, and uncertain outcones. High risk
equates to frequent litigation, which forces non
surgical synptomatic treatnent while the di sease or
conse quences of injury progressively worsen. Sone of
these efforts provide intervertebral fusion described
pb@iéﬁeg-s&@ﬁ%&s%@”ﬁﬁ?h@i‘@@o@%@a@@gny-v%ttkP%ir%mbnged
Application Serial Nunmber 2003/0032960. Nurmerous
rpabests thiawe ,beebmgs and exh fyntgenenad dntsd iz iaf otilbeomes.
spine that may or may not involve the facet joint by
HpEBXEi8 |t \ecpiatéestgnfr&dfidntd nNd tadeensn pfwhiesk, foakes aogh-
| ess invasive surgical techniques and technol ogy, the
sgroitdl ofyrgpriometsar geeytmove obtipaceke edigreaset logr conse-
orthopedi c surgery segnent. Its growmh is further
gfgeted O ian uenopnBUse eEld. wDirsehosu¥@fof] fheaei ehforts
The use of pre-shaped, harvested or synthetic bone as
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three distinct advantages over pedicle or conpression

Ss¢PRudl® i -dr e FpFeRbrtiR! 1G8Ed P et FHIon
SBPIETFAER,, ot SRR PR e Pl gomeras
fusion of the spine that may or may not involve the facet joint
by proximity or design.

With the advent of new, safer and less invasive surgical
techniques and technology, the growth of spine surgery now
outpaces every other orthopedic surgery segment. Its growth is

further fueled by an enormous demand.

Disclosure of Invention

The use of pre-shaped, harvested or synthetic bone as a
structural fixation for facet joint fusion offers three
distinct advantages over pedicle or compression screws, which
are presently used in facet fusion procedures; i.e., (1) using
bone instead of metal allowing for natural bone ingrowth and a
stronger, permanent fusion; and (2) the natural or synthetic
graft cannot work its way loose over time, a concern with screw
type fixation.

The grafts and system are specifically designed for use in

a minimum invasive or an arthroscopic type portal for stand-



stronger, permanent fusion; and (2) the natural or
synthetic graft cannot work its way | oose over tine, a
W@ owees143v t h screw type fixation. The grafts BOMUS2005/042073
system are specifically designed for use in a m ni num
i nvasi ve or an arthroscopic type portal for standal one
procedures and provide a stronger, unique and superi or
fusi on when used as an adjunct to instrunented
vertebral fusion by greatlysreducing risk of facet
joint pain resulting frompersistent facet joint
aBhé Qo R HBsNLABI Yol iveasl v rbaget, | W iud UskoBub&Fior
the treatnment of a diseased or painful facet joint
£hhaén IvhdiOtus@pPBOpPah adej Ut keSHhE BElfMehtd vertebral fusion
repl acenent, involves the use of instrunentation and
bauy gl reciadavier k tslald bdeakt 9oikDbaippresedting from
pre- made, pre-shaped synthetic cortical bone graft for
peseistremt fagelt] yoinvasetiedn.out pati ent, arthroscopic
spine surgery or classic open surgery and, nore
specTHe guiniypally fusesiyd falcetagetnt ofyrierf fom EreC2
t hrough L5-S1. This systemserves as a primary or a
Lredfrgn urgeiyeaTee f efemiuilnieset ol ddc Sipli $Re’Ct
sugerior spi nal facet joint fusion Q%é rqvidhn a p
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.arthroscopi.c_portal or open surgical techni s of @ e
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aBPE VLA ARREE! Bt HERULIGAERLEYENMd Hhcal bone graft for
use in minimally invasive, outpatient, arthroscopic spine
surgery or classic open surgery and, more specifically, to fuse
spinal facet joints from Cl-C2 through L5-S1. This system
serves as a primary or a revision surgery.

The present invention accomplishes a superior spinal facet
joint fusion by providing a grafting alternative to facilitate
fusion using arthroscopic portal or open surgical techniques of
the C1-C2 through L5-S1 spinal facet joints.

According to one broad aspect of the present invention,
the arthroscopic facet joint fusion system comprises a punch or
drill that creates a hole through both sides of the facet joint
in a conical pattern. The hole is filled with either the
patient’s own harvested and compacted bone plug using iliac
crest autograft, pre-made, pre-shaped cortical cadaveric

allograft (the autograft or allograft formed by bone plug press



the arthroscopic facet joint fusion systemconprises a
punch or drill that creates a hole through both sides
wtoobhgroilmcet joint in a conical pattern. The PO1/8S1085/042073
filled with either the patient's own harvested and
conpacted bone plug using iliac crest autograft,
pre-made, pre-shaped cortical cadaveric allograft (the
autograft or allograft formed by bone plug pressor
machi ni ng) or FDA approved 4re-nade, pre-shaped
synthetic grafts . The punch or drill includes any
o PUHREIi nQh oG OBRORBA SHaR2bl 8rofmded f Yrd-RGabBE synthetic
creation of a hole through both sides of the spina
gitaeet. joint using an arthroscope or simlar portal to
access the joint or during classic open surgery. By
way Tfe exarpl eroatill tinelpdashadly i hdnbenclofdesmaohamtds
actuator that will create sufficient pressure to
cepadie of spefpfhningitded dyskéivhr oligh Hyodteh thirdgaghofotthesides
spi nal facet joint using a nechanical arrangenent
ofi g @ringlt Racebf J e ipUi ek sa ¥ s Peo Owppkmilar
t hrough an arthroscopi c opening. Additionally, a dril
p‘@{l‘iij]egc@aﬁcﬁésﬁl geed At #rsPEELRT cEtASPIS PEGNaRYTISTY .  BY

shaped dril.l head can be u to. create the enin
oS CHe e B Yort RSFopanEtoh LG n BRROBGH2toE
L0e facet joint. The bone pl %gu% ess (gt forming; O%s;zeq
conpression |ns?runeﬁf3 i Kcrades any mnumber of

h&Pémcc%&%'&g% P?Qﬁbgfdé’g disig Qgil\{sf't@éjceacu%%%%fhsing a
cadaveric allograft cortical bpbone or a

mechanical arrangement similar to that of common pliers resized
to work through an arthroscopic opening. Additionally, a drill
guide can be placed and a specifically sized and shaped drill
head can be used to create the opening, either in a horizontal
or vertical direction through the facet joint.

The bone plug press (graft forming or compression
instrument) includes any number of components capable of using
harvested autograft, cadaveric allograft cortical bone or a
synthetic alternative to match the bone tunnel made by the
punch or drill. By way of example only, the bone plug press
includes a mechanism similar to common pliers or a more
standard hand press that will transfer sufficient force to form
bone plugs by squeezing the handles together to form the bone

plug and compress the bone or synthetic alternative to the

proper density and shape.



synthetic alternative to match the bone tunnel nade by

the punch or drill. By way of exanple only, the bone
w@hosgopmwess i ncl udes a nechanismsimlar to coPEDUS2005/042073

pliers or a nore standard hand press that wl |

transfer sufficient force to form bone plugs by

squeezi ng the handl es together to formthe bone plug

and conpress the bone or synthetic alternative to the

proper density and shape. Thg i npactor or tanp includes

any nunber of conponents capable of pushing and
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suture or netallic overlay also can be applied to

cisamlcdde ragdshi Ogadn® tddigiresalingt @ Iddne touyheni®i the bone
during graft incorporation. Brief Description of

t el sngs AManyuadvantnages 1at bher e sdo icavebti appWidd to
be apparent to those skilled in the art with a reading

pofvide edsipecphatattiortiuradonfabptiiton ve tthet Heiatt dchiod
drawi ngs, wherein like reference nunerals are applied

g¥tY ilkeoaperehtenand wherein: Figure 1 shows a frustum

shaped bone plug of this invention for enploynent in a
5£HEgﬂEE&EﬂEEtagﬂbﬁﬁﬁgﬂ@@ﬁé 2 shows a tapered dril

used, L0, prepar e 107 1 1e bone plug; FLOue 330088 & ent

to those skilled in the art with a reading of this
specification in conjunction with the attached drawings,
wherein like reference numerals are applied to like elements
and wherein:

Figure 1 shows a frustum shaped bone plug of this
invention for employment in a facet joint fusion;

Figure 2 shows a tapered drill used to prepare for the
bone plug;

Figure 3 shows a hole prepared for the bone plug;

Figure 4 shows a bone plug inserted in the hole of Figure
3 and with an application tube for inserting synthetic or
biologic material;

Figure 5, 1is a cross-section along line 5-5 of Figure 4;

Figure 6 is a cross-section along ling 6-6 of Figure 4;

Figure 7 is a cross-section according to Figure 6 showing
synthetic or biologic material cementing the bone plug’in

place;



Figure 4 shows a bone plug inserted in the hole of
Figure 3 and with an application tube for inserting

WG ynbhebex or biologic material; Figure 5 , i SP@I/US2005/042073
cross-section along line 5-5 of Figure 4 ; Figure 6 is
a cross-section along ling 6-6 of Figure 4 ; Figure 7
IS a cross-section according to Figure 6 show ng
synthetic or biologic material cenenting the bone plug
in place; Figure 8 shows a fgrst alternative frustum
shaped bone plug; Figure 9 shows a cross-section of

t he girpstum sheped: bone thuge pha i GG 8 tak0BHabéM&Sone
9-9; and Figure 10 shows a second alternative frustum

shgped bone plug. Best Mde for Carrying Qut the

Invention Referring to Fig. 1, the bone plug of this

I NVeritgu@ie 9S sRBws Ny efioad -keust o shaped fdegicar dfaped bone

having a vertical central channel 12 for insertion of
phugyt eigueceod biododiinesatepiaind o assi st in fusing

the bone plug 10 in place in a spinal joint 15. The

boneFigurg 10 hhswind tigslomdsipdkepartisvel 4 ragduneshaped bone

excretion of the synthetic or biologic material from
Pi¥e central channel 12. A pair of opposed flanges 18

and 20 on the sanme pl ane %artiall . circunvent the bone
B C Out the Invention

Referring to Fig. 1, the bone plug of this invention is an
inverted frustum shaped device 10 having a vertical central
channel 12 for insertion of a synthetic or biologic material to
assist in fusing the bone plug 10 in place in a spinal joint
15. The bone plug 10 has multiple side parts 14 and 16 for
excretion of the synthetic or bioclogic material from the
central channel 12. A pair of opposed flanges 18 and 20 on the
same plane partially circumvent the bone plug 10 near bottom
end 22 having a smaller diameter than the top end 24.

In order to fuse a spinal facet joint, a tapered drill 26,
shown in Fig. 2, is employed to prepare a hole 28 shown in Fig.
3 between two bones 30 and 32. As seen in Fig. 4, an
application tube 34 is inserted in channel 12 to permit
insertion of a synthetic or biologic material 36 into bone plug
10. The biologic material 36 flows down channel 12 as shown in
Fig. 5, and excess biologic material flows out of side parts 14
and 16 through channels 42 and 44, respectively, into a space

38 between the bones 30 and 32, and an exterior side wall 40 of



end 22 having a smaller dianeter than the top end 24.
In order to fuse a spinal facet joint, a tapered dril
W@ eekmwsn in Fig. 2 , is enployed to prepare BChUE®02042073
8 shown in Fig. 3 between two bones 30 and 32. As seen
in Fig. 4, an application tube 34 is inserted in
channel 12 to permt insertion of a synthetic or
biologic material 36 into bone plug 10. The biologic
material 36 flows down chamnel 12 as shown in Fig. 5,
and excess biologic material flows out of side parts

cHe v Beulhigughrichannelss42s angh 4% J@SReCHbY&hYs to hold

into a space 3 8 between the bones 30 and 32, and an
trextreoh1agdeo wah | p At eoftiiribonel plasy 10.s Fbenf Fanges in
18 and 20 act as detents to hold the bone plug 10 in
Fig acke whehbhoho§ec 2dteAials@énfiand hertwandEygfrdm, ogdrdngs
biologic material 36 flows outwardly from openi ngs 14
larahdl 8 6 phbcaaspree: 3B tto cemenmt thre pplugg 100innphicre.
An alternative plug 10a is shown in Figs. 8 and 9 . A
centAmalal¢kanatl va 2l yedds BFoblejit iratfddisal 8t ndj Ye A
channel s 46, 42 and 44a. In |ike manner, bi ol ogic

CoRlteYl ghaspet| boR RAIS REBLERI ORI SIS 1550 £A3C arhpS S
d tes bonding to the bone.. A, d
1G4 G R goarnl Tt TS0 aF e Rk i ARG AS 160t M out
20 i ncr he, st f the plug_10a |
Dt % a1 B AL B ctn il BRohfpd o ehe

pdH IO %e% ngi QF&fiefnpaq bQEth% %%aahgag0i£§ tQRed to
end Zgg. I? the joint is determned 1o be too bad?y
s O0aREed 8@l and 20a to increase the strength of the plug 10a in
the hole 28. Side wall 40a in like manner to plug 10 is
narrower in diameter at a bottom end 22a than its top end 24a.
If the joint is determined to be too badly damaged or
diseased for present replacement methods or prospective methods
such as facet joint hemi-arthroplasty, minimally invasive facet
joint fusion is prospectively a superior alternative for three
primary reasons:

(1) It is minimally invasive surgery that can be
performed in an outpatient setting as opposed to major
surgery performed in a hospital. This procedure can also
be performed during open surgery if the facet joints need
to be fused as determined by a physician particularly in
conjunction with instrumented vertebral fusion;

(2) Recovery times are estimated to be a few weeks

as opposed to 6 to 12 months; and



di seased for present replacenent nethods or
prospective nethods such as facet joint

wewsosmoahr opl asty, mnimally invasive facet jBCTIUS2005/042073
fusion is prospectively a superior alternative for
three primary reasons : (1) It is mnimally invasive
surgery that can be perforned in an outpatient setting
as opposed to nmajor surgery perforned in a hospital.
This procedure can al so be gerformed during open
surgery if the facet joints need to be fused as
determ ned)byra plwsd ¢han pavhh€adardsy ddvagersungti on
with instrunented vertebral fusion; (2) Recovery tines
ar e shiafeted1 t cake Sy itewtweekstesnappesed to 6 to 12
nont hs; and(3) It takes full advantage of advances in
bi ormateepiraksnantineamttiet iic ditectsat iateovethempnegsest at
invention is directed at overconmi ng, or at |east

léawdy ovipmgvaponupohe diessadvanvagexgedf athéahgr pbotoarartyoy
achieving the follow ng: Reversal of the cost/benefit

aehitgvingf thredehtopitiedur es versus the invention; A
mnimally invasive procedure versus nmajor open
sur gery; Re@arpat i ehttheerooss /bapafienatsior gér préagout

20 m nutes per joint versus hours). Note: this
procedur@rﬁﬁ9dures versus the invention;

. A minimally invasive procedure versus major open
surgery;

] Qutpatient versus inpatient surgery (about 20 minutes
per joint versus hours). Note: this procedure may

also be performed during open surgery at the
discretion of the physician;

L Can be used to augment present open fusion techniques
to lessen the need for bone stimulation especially in

high risk groups such as smokers and multi-level

cases;
. Reduced morbidity;

U Reduced blood loss;

] Reduced time under anesthesia;

o Reduced risk;

. Recovery time dramatically reduced;

. Minimal scarring that decreases the risk of failed

back syndrome and improves revision surgery outcome;



al so be performed during open surgery at the
di scretion of the physician; Can be used to augnent
w@e@sesto4dpen fusion techniques to | essen t he PeRUS1005/042073

bone stinmnul ation especially in high risk groups such

as snokers and nulti-level cases; Reduced norbidity;
Reduced bl ood | o0oss; Reduced tine under anesthesi a;
Reduced risk; Recovery tine dramatically reduced;

M nimal scarring that decrapases the risk of failed

back syndrone and i nproves revision surgery outconeg;
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significantly reducli ng opéra roomtinme an

tissue d(g&gayﬂém'ly N%d%@ﬁl(,u%@fgtqfngotr%% sUhgi & soft

or non-invasive treatnent opfions; an Proj ected

hi gh sucg¢egsu& ages i dttiidhi; zi ng accepted arthroscopic
procedures enpl oying a new techni que and taki ng

advant agR.of ki el oM S L Ag - COLLd Gl RBenaohal ¥esiing
procedures I n conbination with unique instrunentation

to shaperapdcReepass: ithe ;bang, or new

L Projected high success rate by utilizing accepted
arthroscopic procedures employing a new technique and
taking advantage of either existing cortical bone
harvesting procedures in combination with unique
instrumentation to shape and prepare the bone or new
pre-shaped, pre-made synthetic cortical bone
alternatives as they are made generally available by
FDA approval.

It is anticipated that the availability of this system and
graft alternatives will dramatically increase the number of
surgeries performed because they offer the first safe
outpatient surgical solution to the predominant cause of spinal
joint pain. It is expected that virtually all patients
receiving this procedure will be able to walk out the same day
and be fully functional within a few weeks. Present surgical
solutions require hospitalization of about three days and six
to twenty-four months recovery.

Aside from the obvious positive clinical outcome, the
significant favorable financial impact on disability, worker’s

compensation and health care insurers is considerable.



pre-shaped, pre-nmade synthetic cortical bone

alternatives as they are nade generally avail abl e by
wo-DAcapprdval . It is anticipated that the avardEbDS1004/442073

of this systemand graft alternatives wll

dramatically increase the nunber of surgeries

perfornmed because they offer the first safe outpatient

surgical solution to the predoni nant cause of spinal

joint pain. It is expect edlf,hat virtually all patients

receiving this procedure will be able to wal k out the

sama ey ando0e ffiahd uAgtlOnAl MidhBcaal BYE VRSkS: . Each

Pr esent sur gl cal solutions require nospl talization Of

pAbQHe hRseewdays: i peirX sbOn b Wesd gindr@U L nADBLBSt y- four
recovery. Aside fromthe obvious positive clinical

s, cthez stignddgrc ast sfiayer ablwddinaEcifakt i rpagit dacet
disability, worker's conpensation and health care
joinsusr.er 8acB songederiablle kSpynad fracdivel mplanplenjdints.
are calculated per joint. Each patient has two joints
per Tpi pakssegnemerdnidnt wentyredimd adegvencenicl- G at
through L5-S1 for a total of forty-eight facet joints.
1 =ecdh 1SRrgEi Py | tgpcm,kéqkye £6 S RAVIN VAT Ffu ot ySFlé Pbi Pt 2L tFhe
present invention is directed at overcom ng, or at
I ea§tn RSREYINY Ui.‘for?lutghéodl E%%Ivtafiﬂed”@é’s 5t Lt heS pri or
In. insertin thep theta red dri
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aégéég togthe joint through a small incision and progressive

dilation of the intervening soft tissue. The instrument design
does not preclude its use in a classic open surgery or by
access to the facet joint through an otherwise limited
incision. The opening 28 is marginally smaller than the bone
plug 10 to create proper fixation of the plug 10 and the joint.
Referring again to Figures 1 and 8, a fused facet joint
plug 10, 10a or 10b is shown with one shaped autograft,
cadaveric allograft or FDA approved synthetic pre-made, pre-
shaped cortical bone plug. The anterior end 22 or 22a of the
plug 10 or 10a is 3 - 8mm and the posterior end 24 or 24a of
the plug 10, 10a or 10b is 4 - 12mm in diameter in a frustum
shape with the wider portion located in the posterior portion
to facilitate fixation during bone graft incorporation. The
procedure is envisioned to require only one bone plug per facet

joint and two per level. Permanent fixation occurs when bone



access to the joint through a small incision and
progressive dilation of the intervening soft tissue.
wab@eiosmes ument desi gn does not preclude its UBET/US2085/042073
cl assic open surgery or by access to the facet joint
t hrough an otherw se limted incision. The opening 28
is marginally smaller than the bone plug 10 to create
proper fixation of the plug 10 and the joint.
Referring again to Figuresjil and 8 , a fused facet
joint plug 10, 10a or 10b is shown with one shaped
1 ARUk & bectadaverd arrl heghaf e FRAGERREBVERe plug over
synthetic pre-nmade, preshaped cortical bone plug. fk
taqd.erior end 22 or 22a of the plug 10 or 10a is 3 -
8mm and the posterior end 24 or 24a of the plug 10,
10a ok IRbstSmidshapedimbone drafetErb,i rsashbust imn Biapao,
with the wider portion |ocated in the posterior
cgpoitel enplloyédcvhen ate afdidiat ponl deirdlngilbometgrafl is
i ncorporation. The procedure is envisioned to require
reggnliyredne bone plug per facet joint and two per |evel.
Per manent fixation occurs when bonei n-growt h occurs
i nt ®thRE perAY2 el FLleaRatPnedn thie Spab@glé%?dtf% the
The frustun1sha ed bone %raft 10b, as shown_in

e lgentgn P ECLADTBYRRE Sife it nBraﬁm.mta&tej%bycmg ‘same
| h I t el t
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produce substantially the sane



results in substantially the same way.Clains : 1 . A
facet joint fusion plug conprising: a substanti al
we adobdsouaist um shaped body havi ng an aperture PAT/ES100§042073
surface and a pair of first opposed apertures in a
side surface and a pair of second opposed apertures in
the side surface, both the first and second opposed
apertures positioned in a | ower portion of the body
distal fromthe top surfacea a vertical channe
directed downwardly fromthe aperture in the top
cisurdsace, the vertical channel intersecting with a
~first horizontal channel connecting the first opposed
1 paiy fateapesim eSusinth penyi aatpig ialg:a second
hori zontal channel connecting the second opposed pair
of apert areshbs@dntigddly enéigafrugfunf |shages padyildvting an
surroundi ng a bottom portion of an exterior surface of
t he apedypurantn thet odprifeceeand raomad rmetef i abt sepragesd
fromthe group consisting of synthetic cortical bone,
a h&Peesteds sihthetide syrfpealanthd edApactederprdoprosed
crest graft and a cadaveric _allograft. 2 . The facet

j oi APSFGEFBR PR U ActOrdPRET RS AR 1he WhEPBi P Een?
of ALY PALL: Ol FRRA3RYLRRE LUMPS o2 A8 LS S UL 358
body distal from the top surface;

a vertical channel directed downwardly from the
aperture in the top surface, the vertical channel
intersecting with a first horizontal channel connecting
the first opposed pair of apertures and terminating at a
second horizontal channel connecting the second opposed
pair of apertures;

at least one pair of flanges partially surrounding a
bottom portion of an exterior surface of the body; and

the body formed from a material selected from the
group consisting of synthetic cortical bone, a harvested
synthetic cortical and compacted iliac crest graft and a
cadaveric allograft.

2. The facet joint fusion plug according to Claim 1, wherein
there is a third pair of opposed apertures in a side surface of

the body and the vertical channel intersects with a third

horizontal channel connecting the third pair of apertures.



the body and the vertical channel intersects with a
third horizontal channel connecting the third pair of
wapmehsmves. 3 . The facet joint fusion plug acceeOUsD0s/@2073

Caiml , wherein a second pair of flanges partially
surrounds a bottom portion of the exterior surface of

the body. 4 . The facet joint fusion plug according to
Caim2 , wherein a second pair of flanges partially
surrounds a bottom portionjof the exterior surface of

the body. 5 . The facet joint fusion plug according to

3.0 aitiel racybey@idt tﬁ%i&hrﬁlu@r&c&ﬁ@qaq Rerézonhal, wherein
channel s are on parallel horizontal planes. 6 . The

a fsaeehd) pabt dHsflamgelsugaaeccar by noirreuGhai & Bot tadhercaition
the third horizontal channel is on a paralle

ofthahiezertakipt aner faieve ft hbefbodt. and second hori zont al
channels. 7 . The facet joint fusion plug according to

4.7 aiTirelfaceher@int theibodylig deransdnfr 6m Syathetd ¢gtherein
cortical bone. 8 . The facet Lfint fusion plug _

a fecordi RETE oo Tl BIaRgES, Paket el by tTET95ads| & PO FIY Hardhen
a harvested and conpacted iliac crest graft . 9 . The

of 408t SFOPREOT MRS 9F B8Py to aim 1 , wherein

5the ROdﬁ IS fornqgﬁj%ogla &gdqyggic.allgﬁ{g L0 A in
pl ud *FoduAteY 13- H HO%E “BePueen® BEHES "PorF i higP M f Hc ét

tﬂénfyiSttdipéégkéénﬂgyiébggél channels are on parallel

horizontal planes.

6. The facet joint fusion plug according to Claim 2, wherein

the third horizontal channel is on a parallel horizontal plane

above the first and second horizontal channels.

7. The facet joint fusion plug according to Claim 1, wherein

the body is formed from synthetic cortical bone.

8. The facet joint fusion plug according to Claim 1, wherein

the body is formed from a harvested and compacted iliac crest

graft.

9. The facet joint fusion plug according to Claim 1, wherein

the body is formed from a cadaveric allograft.

10. A plug mounted in a hole between bones forming a facet

joint, the plug comprising:

a substantially solid frustum shaped body having an

aperture in a top surface, the top surface having a

greater diameter than a bottom surface;



a substantially solid frustum shaped body havi ng an

aperture in a top surface, the top surface having a
w@e@abem43li anet er than a bottom surface;a firsPCpEs1009642073

opposed apertures in a side surface of the body, the

first pair of apertures connected by a first

hori zontal channel; a second pair of opposed apertures

in a side surface of the body, the second pair of

apertures connected by a sggond horizontal channel in

a parallel plane to the first horizontal channel; a

vertical jchappelp diy ¢t edpdonmviasllon bk O%taes@@@rswf@ce
in the top surface the vertical channel intersecting

wi t brt hgef bo&y, hatd zantsal pgharwnelapmciutr@enbaﬂﬁéaged by a
the second horizontal channel; | east one pair of

fl akgestpabtiabhtals whaadadi ng a botton1port|on of an
exterior surface of the body; and a synthetic or

bi ol ogi cama¢esndlpaciompedt Pbbbesed tdpchoneepassi agside cugtface
the top aperture and exiting fromthe first and second
paipfothapbpdwré§mi@ephedspaérsQﬁfqnﬁgt@ﬁeﬁhéommﬁﬁﬁeley a
The plug nmounted in a hol e between bones form ng

f ac6LPBRNECBEEVHA NG EE el at tn A P21/ LE R1aNE h"r‘? othe first
pair of opgosed a ertures are connected by a third

hor PPEAEQN %hdﬁﬁEF

a vertical channel directed downwardly from the
aperture in the top surface, the vertical channel
intersecting with the first horizontal channel and
terminating in the second horizontal channel;

at least one pair of flanges partially surrounding a
bottom portion of an exterior surface of the body; and

a synthetic or biologic material compatible with bone
passing through the top aperture and exiting from the
first and second pair of apertures in the side surface of
the body.

11. The plug mounted in a hole between bones forming a facet
joint according to Claim 10, wherein a third pair of opposed
apertures are connected by a third horizontal channel
intersecting with the vertical channel, the synthetic or
biologic material exiting from the third pair of apertures.
12. The plug mounted in a hole between bones forming a facet

joint according to Claim 10, wherein there are two pair of



intersecting with the vertical channel, the synthetic
or biologic material exiting fromthe third pair of
wapwshsmoes. 12. The plug nounted in a hol e betREBUS2005/042073
bones form ng a facet joint according to d ai m 10,
wherein there are two pair offlanges spaced apart
partially surrounding a bottom portion of an exterior
surface of the body. 13. The plug nounted in a hole
bet ween bones formng a faggt joint according to Caim
10, wherein the body is fornmed froma materi al
£1%8lgest sﬁaéé@nagsm PaQURaCOPSEStddihdaQhgaasypt &k igortion of
cortical bone, a harvested and conpacted iliac crest
argledftbrand suepsdavers ehal begyaft. 14. The plug body
according to Caim13, fornmed froma synthetic
13x.0r theaplbgneourited Tihe aphaie Boshyweaec bodengfdonGlaianfacet
13, forned froma harvested and conpacted iliac crest
jgmaf eccebdifihet plligibody, ackeraimdheo bCHai b$ 180 rifest rfagm a
froman iliac cadaveric allograft. 17. A nethod of
mafsgrelnge depred) furrn thec 8o D FANEEIEPJIand f5symihetiige
nmet hod conprising: cutting an arthroscopic type portal
cquticReé PPRSued dtaweFatPeAbd ot RS dilddgsehedy graft and
damaged,facei ‘JfOiIﬂit; creating a hol e between two
SHHEYEG GoRes® i'ng the facet joint;

14. The plug body according to Claim 13, formed from a

a

synthetic cortical bone.
15. The plug body according to Claim 13, formed from a
harvested and compacted iliac crest graft.
16. The plug body according to Claim 13, formed from an iliac
cadaveric allograft.
17. A method of mounting a plug in a facet joint C1-C2 and L5-
S1, the method comprising:
cutting an arthroscopic type portal in the tissue of
a patient outside a diseased or damaged facet joint;
creating a hole between two opposed bones forming the
facet joint;
inserting a frustum preshaped plug into the hole, the
plug having a shape substantially the same as the hole;
providing the plug with an aperture on a top surface,
the top surface diameter being greater than a bottom

surface diameter;



inserting a frustum preshaped plug into the hole, the
pl ug having a shape substantially the sane as the
whedoenspeudvi di ng the plug with an aperture on BCT/U$2005/042073

surface, the top surface dianeter being greater than a
bottom surface dianeter;providing the plug wth at

| east one pair of flanges partially surroundi ng an
outside side wall and at |least a first and second

opposed pair of side apertyges in the side wall of the
plug; providing an internal cortical channel fromthe

top surfaegvapeid W Laug Fifstathardazental ghapnet flanges
connecting the first pair of apertures and a second

hor ipzent al 1 ¢hamnedureangeahi agt$ itk sacendapai andfat least a
apertures; inserting an applicator tube into the
aperttinse andtsecdrop pwokadepal nsef tsiing apsytthes i in athe
bi ol ogi ¢ naterial conpatible with bone into the
applsiidat walt ubke;trendjmooevi di ng sufficient pressure on
the synthetic or biologic nmaterial to cause_egress of
t he mat epravidimmarhdndiedeahat¢r Hserlt ghesneigirapmehe top
nmet hod according to Claim 17, wherein the preshaped ,
pl uGUr$ape oPRreE i T2 SyAtReti oG Ateédl chepeel 199nrfRE ing
met hod according to Claim1l7, wherein th reshape
the fgrst pa%& of apertures anéea secong gorfzoé%é&
channel connecting the second pair of apertures;
inserting an applicator tube into the aperture in the
top surface;
inserting a synthetic or biologic material compatible
with bone into the applicator tube; and
providing sufficient pressure on the synthetic or
biologic material to cause egress of the material from the
side wall apertures.
18. The method according to Claim 17, wherein the preshaped
plug is provided as a synthetic cortical bone.
19. The method according to Claim 17, wherein the preshaped
plug is provided as a compacted iliac crest graft.
20. The method according to Claim 17, wherein the preshaped
plug is provided as a cadaveric allograft.
21. A solid plug mounted in a hole between bones forming a

facet joint, the plug consisting of a substantially frustum

shaped body having a posterior end with a diameter of 4 to 12mm



plug is provided as a conpacted iliac crest graft. 20.
The met hod according to Claim17, wherein the

we@emshspexl plug i s provided as a cadaveric al | pQr/a$1005/042073
21. A solid plug nmounted in a hol e between bones
formng a facet joint, the plug consisting of a
substantially frustum shaped body having a posterior
end with a diameter of 4 to 12nmmand an anterior end
wth a dianmeter |ess than the posterior end .

and an anterior end with a diameter less than the posterior

end.



