, } ~e3e{ @(6T@U% WO 031 047442 al English translation of the PCT Applicaton
as publis No. PCT/MM 0 DAMPI NG ELEMENT AND DEVI CE FOR wo 03/047442 a1
STABI LI ZA OF AD.JA‘ m L BODIES. The present invention relates
to a danpi ng el enent n the preanble of claiml1, furthernore to
a device stabilizing adj ad®ne* vertebras as defined in the preanble of claim
27. The French patent docunent FR-A-2,799,949 A discloses a spinal fixing
devi ce consi st gidftrAsRHAPEF thePATUA plidatdntas pRBIisHea N PEWBCMD2/001800 | i eu of
the conventional rigid longitudinal Support are connected to each ot her by
spiral spring elenents. Wiile thephfipdid RREMENgr spiral springs is

adj ustabl e, thisleel Rk POR/SPABIERATIOR U ABJACENT S/ ERIESIAL BOBESE! ween
two adj acent pediclé screws an ence between two adj acent vertebras. This
docunent all ows no concl usion whether the spring el enents are nounted
prestressed between the pedicle screws. Another spinal fixation device is

known from t heTﬁé‘éPré%ﬂpinP@rﬁtE) frg%?{sﬂ@e%tggﬁ?fr@ Hemhit 28 defiedSi! tHe Prednfle of

consisting of an er o screws which are connected to
each ot heg hy, s Ly figl 6T RBHredrhBlbdr
ongi tud; SAT L bR P s S B R T v o e

conpr essi ¥gf 8y ces between the pedicle screws may be absorbed. The danping
el enent s nmor eover being of a fixed Iength, the design of this docunent
provides a subsharriily BHEREGoBImSH R ACHPONOAEIL MRBISeOla ShihdICHARY deABA! NS
in order to allow arfixlng a danping el enent of appropriate | ength between
two inpla REY ip? idfesd | ' edhdedtonal ®iid N9
a signifi gé{%% t'ﬁgﬁg?r ﬁg@ﬁ%%?ugg‘ﬂg{g@nglgl,[%sécg(?wéd?vp f‘% \eﬁb}eqﬂ[eqlfﬁtehs. Ano'? helﬁtil

P SRl SHbS i doRRYed (KB ndrity ABRAILOARG BlRmdARE VRIS 12 16N 109

B which con a nunber o edicle screws with pierced heads, sai

bej her: . i L dinal
e soe b BARRSHA © 360850 DboRlomaeniraigan honsiigtes

that can Bﬁr“%%'t% éclg.éeé'dg esibfeh&‘?éﬁ@%&%éneetdémé&ﬂiw 8djassWerteblals! OThis

cylindrica raci ng ment at may absorb any conpressive forces between

pedicl e sg&&)&ﬁerﬂ[rﬂogggrﬁd’ %@naﬂsibﬁ‘%r@tt?e?tﬂhg gring SeineRBNatehMolRedVhrdsPéssed

pedi cl e screws. device I ncurs nmany drawbacks. In the first place the

pl astic bapgeRRthd B&IidE 86ke. €l ements must be threaded into or between the
bor ehol esBOQ/tﬂe p@%‘dl'c%e screws which al ready have been i npl ant ed,

entailing comphayinky sa ik R EYRGPan! paté@icsameRdeplmce
t he sonewhat eﬁgéﬁh{ezs@gﬁldﬁégémg{aw%% ﬁegzﬁdeginsfergﬁ tBecause tnhlje33 supporting body

length i Sofshéfs%?id&,t Eéng?&?c\éi ﬁd;nswaﬁg RYTinliRbef BpttMTinkéifé%ﬁcléltspm WHIRR Odrb

body are propose 0 ow t surgeon to cut said body to size during the
surgery. IB.hﬁec'tﬁ% foeggﬁ?'qﬁ%%rwsﬁw?l@edﬁrﬁﬁiﬁé%lé‘rﬁeﬂfs%ﬁd% effthe doheertiohgreagidand

m ght in genera in too short a bracing elenment, as a result of

whi ch i ts|fdRmmding sipdr PRs ablies bhtdms BBldravdidcR that odliyu@mpiédsiy forces Betveen
circunstancé mani festly being undesirable. The objective of the present

i nvent i on e po@tib] REdviANnAl Hehgosvpsaee the\waapif’y eldéMents moreover being of a fixed

length, the design of this document provides a substantial number of such damping
elements of different lengths in order to allow affixing a damping element of appropriate
length between two implanted pedicle screws. Such a design is awkward and entails storing
a significant number of damping elements of different lengths.

Another spinal fixation device is known from the European patent document
0,669,109 B which consists of a number of pedicle screws with pierced heads, said screws

being connected to each other not by the conventional longitudinal rigid support but by an
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invention ains to create a conbined, prestressed tensile-conpressive
el ement Wogh s affixable between two,pedicle screws or pedi chgohgakmsand
‘whi ch on one hand acts as a tensile sprl ng el ement of a given spring rate
and on the other hand as a conpressive el ement having another spring rate.
The invention solves this probl em by nmeans of a danping el enent exhibiting
the features of claim1l and by a device stabilizing adjacent vertebras
whi ch exhélBéticspladiie Hamatthateandfe pliad nhddgh the hdrehglesinethe ddicletsmiéwss iollof- t he
danpi ng el ement of the invention, one of the spring elements is nounted as
a conpr esgjlindricaPpbrading Bleetentdethaampayn gbsrie ramyt camamedsden farosst betwedn pedicle
connectors configured at the ends of the spring el enents touch the ends of
t he conpresewvearsarayed o bephdstic dand betwaehtthe individuzh pediclefscrews. sPis dgvice
el ement may be tensively | oaded and be prestressed. Essentially the
advant agemcok ridry draweadkis O tas érsaplate tHeoplastic baRf@hd /thbiatiDgGbingetd arishbd. - -
t he danpi ng properties nay be varied by selecting inner cylinders of
di f f er ent thkgdtetiNBlo or bétreeprtrs hoaswiesgofl eceedidls sadywspwiisie @iready hhee been
pre-assenbl ed state of the danping elenent is clearly defined and nay be
made avai jnighrRed, Gritdiings téragiexityl randdbscofalihe férothensurgeneal &t thensecond Iptace the
different patient body weights and the different indications, and --
f ol | owi ngsérhawhdtalasipPangds hot prestressete Beeausetthe stppgtimg bedye lemgthsisrfixed e
inserted in sinple manner between the pedicle screws and be affixed to
them | n mid devidectooecmdroidaimapturesites atfthe suppodrhoidy@repopesed tofalloiwdhe sergenn
i nvention the two connectors are detachably affixed to the spring el enents.
The | i nkage chess@ebodyhed sizenduringr theasargetye mhis isum cdmplexe andr timg-cehsureing
preferably is inplenmented by a threaded connection. Mreover different
connect i opmceadre fomgetduegguardridcmight i generaleesuit is toé stior fagireeing eleseant.nasya be
used. In addition the danping el enment of the invention constitutes a
uni tary t egsitlof whivhpitsedarhpieg eloalted efiéctive oingbafier adgivert délay -1 tisgeiteumstance
anot her enbodi nent node of the danping el ement of the invention, at |east
one of theadnifestiydeigaimesirdbte.i ntegral with at | east one of the spring
el ements. This configuration allows greater conpactness of the danpin
el ement of t heThawbidction of Thee presenteinventonnapaliatiom of ke Bbeve dfawbacks. orfhe
bushes dependi ng on the particul ar

invention aims to create a combined, prestressed tensile-compressive element which is

affixable between two pedicle screws or pedicle hooks and which on one hand acts as a
tensile spring element of a given spring rate and on the other hand as a compressive
element having another spring rate.

The invention solves this problem by means of a damping element exhibiting the
features of claim 1 and by a device stabilizing adjacent vertebras which exhibits the features
of claim 27.

In the preferred embodiment of the damping element of the invention, one of the
spring elements is mounted as a compression spring. When the damping element has been
installed, the connectors configured at the ends of the spring elements touch the ends of the
compression spring element, as a result of which the first spring element may be tensively
loaded and be prestressed.

Essentially the advantages of the invention are as follows:



application of the danping el enment of the invention, each connector always
bei ng con{d'ogpred coaxially with the longitudinal axis at one engo@bokig?2 at
spring elenments. The bush exhibits preferably a central borehol e coaxi al
with the longitudinal axis and is fitted with |ocking elenents to |ock a
bar inserted into the central borehole. This design of the danping el enents
all ows connecting coaxially with the |ongitudinal axis a bar-shaped

af fixati on el ement e danipirig wbpertids aagbectatied b saletting ineer cldingdra gf differenht
wi th the bush-shaped connector of the first danping elenent. Preferably the
| ocking elepg®sts include at | east one screw which can be screwed
transversely to the longitudinal axis into the bush and which | ocks a

bar - shaped el esent the2ff@dtressindfddd&d @urédd\2 pesben #e thee gre-assentblash staén tof dhe
bore. By using a stud which radially does not project above the bush as a

| ocki ng ed@nping eldnient thackparydefinedand mebebmade deailabletadibe strigeen fnesgientable
bei ng advant ageous when using the danping elenent in a vertebra stabili zing
devi ce. Depandiaiionno thedifferehi matieat batiywrighys ehe thertiffexpntl indicatioos, andne
connectors at both ends of the spring elenents nay both be bar-shaped, may
bot h be bushes;- or fallewingytraction dpplied td e eetehrasethe bdantping shepends may be
Regardi ng an application of one or nore danping elenents of the invention
in a devi peerédinidirhgle ngarhe] beteeen ther pesliniascrews afe belaffixed trethem. t he
connectors is affixed to a pedicle screw or a pedicle hook and is connected
by the second ppamgtted enibodmdn maleagfdbie idampinguelemeant ofithe prasentTingentionithe of
the connector elenents is such that one of the connectors is a bush and the
second coweebirectns -asd dpdhabif affixed o tthelispeihg sigppemts. iTheilinkage batweendhe he
bush central bore and is affixed in this bush by the | ocking el enments, the
bar - shapedomrettes tamd thles mirtimaiimg obfohe xsriting  élemehie preferablyi ingimpiemented by a
conventionally in the formor ducts at the pedicle screws or pedicle hooks.
Pr ef er abl yhréduzdbamnsttimpe Moeonercdiiersntacannetticns| reatghing dive perdicyiar teqairerventehe
receiving elements to allow axially displacing and adjusting the danping

el enent asf difedaticases nwyder uged. di apditidrythe daomingeldmesicofdine naentiongeagtitutes
connectors, for instance |ongitudinal supports and danping el enents of the
i nvent i ona unitay teiesile cempteaxisiveieldrment aflyariabht adjustakid leagth. t he di ameter D of
the central borehole of the connector in the formof a bush and the

di aneter d of trhendiher-eitaiderntondecaf dhe darapipe element obibednventian, at kgast gne of
anot her enbodi nent node of the danping el ement of the invention, the spring
el enent s #ieetwitesirgretdrs & intelgrddiwithaatdeass toaatof dhe spring elementas Ehis eenfiguraties
state of the unloaded spring el enent may be restored when the | oad of the
danpi ng elatiowenyreater cempactdess of tandarhping eleiwit nkthe invedtornf t he danpi ng

el ement of the invention, its crosssection orthogonal to the |ongitudinal
axis i s ki dney-Tohapedectdisemaylbarit g foref oft bdrs of duplhas deprnding o e restieuars42
al are that when inplanting one or nore danping el enents, for instance
within a sppitatiombf theaamping elementaf iacinventioayeash conpedteciwayy REMGGIIIgHISd as
regards vertebral extension or other inplant conponents. In a further
enmbodi mentcoaxially with thee lorgituding! axisat ane endafidhe ARring: elementshel RecbesieXRitsng
element is configured inside the first spring el ement. The second spring

el enent prpedferadlyl g destral baeheleseoiasial Withithe longildiepl axis andaist fittedewith jagking
spring el ement may be prestressed when the danping el ement has been )
assenbl ed.eldvherdoteriotkne handnsasteidnigtcee theneenteal poesholea b Tiss Aggign 196 they SEBRING c.
Thi s enbodi nent node al so offers the advantage of offering of a danpin

el enment ofelements allowsi ehandetingnsoaxially. with the dongitadinal a8 aﬁﬁh@p%gglx ?O”t he
danpi ng el enent of the invention, the second spring el enent nounted |nside
sai d el enmigmentdori & berehansdnsamestor oy Bisthes dampiiangle®gap Witk dae pushshargd
borehol e which is coaxial with the |ongitudinal axis, the dianmeter of said
bor ehol e moshestaidfhe tiist dapringeleent t he central borehole in the bush. This
feature allows |onger axial guidance of a bar-shaped conponent inserted
into the cent r dfrefscatintheclocking elpmants insludreat deast ng Hsrevs t WRIRRy CAn S screwed
connecti on between the danping el enent and the bar-shaped conponent. In
anot her erttangiversely todhi loptitudieal dispintegthel Rusbn @ndwhighelocks, 8 Rarsharad glefept
spring



element is a helical spring. The helical slot of the conpression spring
preferabl y,i;3 sealed off by a conplenenjary, helical and el astiGg|{daps7442 a1
deform ng el evation at the second spring elenent. The helical spring also
may conprise several coils. Preferably the second spring el enment may be
cast into the first spring elenent already in place. In one enbodi nent if

t he danpi ng el enent of the invention, the conpression spring acting as a
spring el grenéd into baste caitrah bpa. yBe usingraetad alhiich mdfadly oes honprojeet bbowe. then a
further enbodi ment node of the danping el enent of the invention, the
bushshapegustoanadbcking leinghe ieadarmping eldhtent pidyrig: mbdereainpactdthissfeature daint
danpi ng el enent . 2001 / 6 WD 031047442 al manufacture is nade easier
Fur t her noaévahadgaong whke iRy titoddrmping atenmums incd sartebresthbilisnddevigher ei n bot h
connectors are integral with the first spring elenment. In many enbodi nents
of the danper ©lepsmdihg @h thbepartivutntdampind)elespent ragploatish,athe donbéctbiseat botht
spring elenent and the spring constant f of the second spring elenent are
di f f er ent endd6f thepsipg iektheh® Shanbsthfbe barrshgped, frigy bdtl be Busbesrorafneahay east
1.2, preferably at least 5. This feature offers the advantage that the
danpi ng ebesresaitd therdtieg nay selsarishapéd presence of tensive or conpressive

| oad are different. Depending on the field of application of the danping

el ement, the spRegauding st applicativhyofdorfel er moye dafmpingoeledentassfrthd Gnventiori@a | n
further enbodi ments nodes of the danping el enment of the invention, the

spri ng r adevite efablibiag aejmceant \daepiasgprefezatinbne sf thetocapectar8 id\affireditoda pedicle

N mm preferably between 100 NV mm and 2,000 NV mm Further advant ageous
enbodi mentkereaf ot ke pedivientidoaknand ds dehnéuted iby theesabepd nebeinectol do ras bar-shaped
Essentially the device of the present invention to stabilize adjacent

vert ebr as lomgitpdinalesupperter The paedignl ef $her evsneatorpeldinehts hisoduchwihat lone aof the
connected by various connectors. Illustrative connectors between two

pedi cl e scomvtas ipadhusheartothiesseroad wanséuiqreishrishaped. udinedbngitudipal sapport is
springs or danping elenents of the invention. In the preferred enbodi nent
of the devwiseeedintd iee pussesnitral buenandis, affixed ip ehis dush dyrtbedookingpseinehts, theok s
conprise receiving neans to receive the affixation elenment - for instance
bar - shape that-simagiet Ldnnedtorsalgp being affixablesin te neceiving Insesmalvosvendinnally iashe fograr ds
t he bar-shaped connectors, at the danping elenents of the invention. To

| ock the af tluctatat thre pediciestrewsrortpediclecuamksi Myefesdhsthettias-shagtidc¢annsctiosnareor
pedi cl e hooks are fitted with illustratively end-side | ocking nmeans which
may be i nof Aderfgthr excéedingaiimpt ofghe caceivihgoelernemtad allpwaxislly displacinghgnd adjusting

el enments such as | ongitudinal supports on one hand and danping el enents on
t he ot her tieatahmping eletent agneddeidhe i nvention nmay be matched in its
mechani cal strength to the particular conditions. 2001/ 7 WO 031047442 al
Anot her enbodi tendrdemde simplifieadesmitivedfusehef i bav-eshapesh coonegiorssder anstareast
one pedicle screw or one pedicle hook which at the same tine all ows

r ecei vi ng langituginalaiupportd anydaraping alenznts afhe nveetianmima device stahilizingadjasentan
el enrent acting as a spring, for instance a danping el enent of the

i nvent i on vertelyrabehe slisungten D af thexcentrelhbaséhale of thegonperiopie dhe fasmsaf redivshianded
with receiving neans or a pedicle hook to a further, adjacent pedicle screw
or pedi cl ehddiametdreidf theehareshapsd oonneetdr atecsdienbédssd that Daxe: fitted with

recei ving neans all ow ng concurrent connection between two parallel,

| ongi tudi nal  afif iaxgtheP Brido8iRiMt cadoft the dapfbing BleRhef e POsHtINE tHEOSingr €
known for instance fromUS patent 4,653,481 (Howand). Simlarly to the

| 'ongi t udi REdMEHP RPE tdesighb&do | dknibti 8 doRERRE s?rtiﬂ'ge rélaNPAS G PARIFERE Sstafe bMthe
present invention may be affixed by neans of bars nounted on the connectors
paral | el tQidaled | PRAg tershem! mayitse téitoreds e tienidaar & thel dakpihg dlemeheis
screw heads. Very easily and wi thout further manipul ation, the danping

el ement dijgRba&geability in the ducts parallel to the |ongitudinal axis
allows inserting a danping el enent of the present invention - which was
prestressed to | gh8fHer @hboRINeH rhédecBf BRf @drBpihgTEiemératdfaRe -invention,titkecross-
receiving neans at the pedicle screws. The conpensation in | ength at

di fferent s3p@dH SYEfogoRAIME &k Foh?itd?ﬁﬁﬁl aki8 i kidpYEsipeBedinel RIvAMAKEs bSthis design

i npl emented by the axial displaceability of the bar-shaped connectors which
are configured end-wi se parallel to the longitudinal axis and which are
situated at the danping elenents of the invention in the ducts that are
also parallel to the longitudinal axis. Illustratively prestressing the
danpi ng el enent allows taking into account a nunber



of instabilities, indications or patient weight. In the case of extension

of the peﬁéoll);ent spinal segnents , the gdanping elenment is conmprgeRb47442 at
nt ' i

wher eas i e case of flexion of the pertinent spinal segnent it is

tensi oned. The selections of the spring material, for instance a polynmner,
preferably a polycarbonate urethane (PCU) for the conpressively |oaded
spring, and of netal for the tensively | oaded spring elenent, of the
geonetric dinmensions as well as . 2001/ 8 WO 031047442 al the

prest r essafegthat whes impinting] gne eadeeresPAMPIRY alemeHs. fr|igsanss wikin g spinal
mat ching the device of the present invention to a patient's bi omechanical
parti cul agffxatioss saidisigrnegnts mayap silialgromors favam@blycas egarsds Yarebi exiepsion or
invention are as follows: -- harnmonic transition in rigidity fromthe

st abi | i zegthepimpiantsempenents.o t he heal thy spinal segnents, -- the danping
el ements may be conbined selectively in segnents with rigid bars

. . ; gm gl .. The
invention and frua further gewiogiman medeq the damging| alementtaf dhe ventionn thessecend n
several illustrative nodes of inplenmentation shown in partly schematic
manner . Fepfinglelement Isopajifiguigidnnside dhee it spfing glemanho diNPe$ACORD Feripg efament
danmpi ng el ement of the invention, Fig. 2 is a view of an enbodi ment node of
the devi cpreférabliviena icompsessisin pRiingy vhreldent Ieast ttee el spring, eigmest gpay be
expl oded vi ew of an enbodi ment node of the danping el ement of the .
i nvent i onprestrgssed ywhem the daggindoplesrenthae hsshi RsAMPIPgd Maseovehhei dypi shind
el ement of the invention, Fig. 5 is a perspective of an enbodi nent node of
t he danpi algmantsieferaily shall be concentric. This embodiment mode also offers the advantage
of offering of a damping element of small outside dimensions .

In yet another embodiment mode of the damping element of the invention, the
second spring element mounted inside said element and in the form of a compression
spring comprises a central borehole which is coaxial with the longitudinal axis, the diameter
of said borehole preferably corresponding to the central borehole in the bush. This feature
allows longer axial guidance of a bar-shaped component inserted into the central boreholes
and provides thereby higher strength of connection between the damping element and the
bar-shaped component.

In another embodiment mode of the damping element of the invention, the first spring
element is a helical spring. The helical slot of the compression spring preferably is sealed
off by a complementary, helical and elastically deforming elevation at the second spring
element. The helical spring also may comprise several coils. Preferably the second spring
element may be cast into the first spring element already in place.

In one embodiment if the damping element of the invention, the compression spring
acting as a spring element is made of a polymer, preferably a polycarbon urethane.

In a further embodiment mode of the damping element of the invention, the bush-

shaped connector is integral with the spring element and as a result damping element



invention, Fig. 6 is a topview of an enbodi nent node of the danping el enment
of the inygnrion, Fig. 7 is a longitudighal section of an enmbodiyBrbkodRAe 9
t he danping el enent of the invention, Fig. 8 is an elevation of an

enbodi nent node of the device of the invention when used to stabilize

adj acent vertebras, and Fig. 9 is a perspective of an enbodi nent node of
the device of the invention. 20011 9 WD 031047442 al Fig. 1 shows an
enbodi meninarvrdetuas istrhededeasirn Fuethemeone dampingtdiemententigusatidna \alsogare feasilpe i ng
el ements 2, 4 concentrically munted with the |ongitudinal axis 3. The
first sprivhgrel M Bbnridcioss desh@gned wits tie firel speiag etgpréntg Wi th a central
cavity 15, whereas the second spring elenent 4 is bar-shaped and confi gured
in said cavitylnlhany bebedithenistsf thedampeoelsment 6f the Smveatien thewspried coostantalF | y
with the longitudinal axis 3 and each is fitted with a threaded segnent 16,
17 with asf thet first isprirgpeleh@nt smiddthe egmiagt conbainhd of dbei selcond tshrindhelement are

| ongitudinal axis 3 and pointing toward the spring elenents 2, 4. The first
spring el eifferent.2The two sperty ednstdrds Bxf alayediffes b¥la feictdr of mb &ast hi2e pregerauly iat
the cavity 15 which match the outer threads 18, as a result of which the

t hr eaded RragnBNtThinfeatlre offersthet advantage Ghatathe angping: alechenh sprinchfordesr istthe
spring elenent 2. Moreover each connector 5, 6 conprises an open recess 23
conf i gur egresemed of tbiysivé dhcdnipressiveglotdi diendifferart. sDEpedinghan theriietd afregplication

sai d connector, as a result of which the bar-shaped second spring el enent 4
can be r eefthe@dmping dlement| the spring c@itants sal diffee be asactodetwaddre1Cenhd@d.or s 5,
6 also are coaxially bar-shaped at their outer end 20. \Wen the danping

el ement 1 is assfunbbedmbodimeatsdno@ss of thehdanyeng aénspt ohthedinverdionatyei spsingt he
end faces 25 of the recesses 23 orthogonal to the |ongitudinal axis 3, and
as a resutdtetfhef thospemidodamping Glementas diebwaemc 80 IN/inat ane 5, A00eNanrandreferakly

25. This distance L as well as the length of the undefornmed first spring

el enent 2batweeadbedy/mdch and 2,000Némmay t hat when t he t hreaded segnents 16, 17
are screwed into the inner threads 24, the first spring elenment 2 is
stretched by aFdesér atvahtaggbls amtodieatsr efsthetinyandion rase siefined i thepdapeadento
the danping elenent 1. Fig. 2 shows an enbodi nent node of the device of the
i nventionclairhgistratively as a device stabilizing adjacent vertebras
(omtted). Several pedicle screws or hooks 12 are affixed to the pedicles
of vertebras t&sbentiatynrtbetdaviceoof libe presant ineentionl toastabili2g adjacenbvertgbriagd
transversely to the spinal colum's |ongitudinal axis. The receiving neans
13 at t hecpmgiisdseseeravpedine isoeks dr2pedide mooks adhighe caye i eanngeted hyovaripsis
central axes 28 and are designed as ducts 26. The bar-shaped outer ends 20
of the coroewdotors. HlusBatjvei cpnngctprsnpgtwben tw@pedicle steews @ PBlide haals arg bar-
inserted into said ducts 26 and consequently the danping elenents 1 are

axi al | y disbppeaclongitudinahsuppertssprisgoer danpingeleaients of dakiedentionpl ace by screws
27 relative to the pedicle screws or hooks 12. The receiving nmeans 13 at

t he pedicl e scimrtse prefaek enidseertt of thprdayiset olothsapresert] inyentios. e gadicle
all ow |l ocking for instance a bar-shaped affixation means 7 at a pedicle
screw or Isomkvsidt pedidle heoks apmppise gecsivingmeans tpjrgeeig tediixatian eiemernt mefer
mode of the danping elenment 1 of the invention which conprises a first
spring el ématarice2bdrishaped fongitudiial supeortscalin gpaihgisplacesile grapeHas BRASHF the
spring element 4 and two connectors 5, 6 configured coaxially with the

| ongi t udi rhat-shapesl GnnBitges, af thendampingosipmants aaftibeliinueptionrode leek theealisd@iong
element 1 of the invention conprising a first spring element 2 in the form
of a hel i eimenis iimghanecaiving coganscthe pediclessapWe o padide ekt edre Htted avith
first spring elenment 2 and which are coaxial with the |ongitudinal axis 3.
Fig. 6 is ilustretitehdiendsidentoddngfmeans whiebi may dieeifettite forpx 0? EBMRING fETeWs o
whi ch exhibits a circular cross-section orthogonally to the |ongitudinal

axi s 3. Odmmpicg owtss eByiusingl rigi Aiengents Guch @st lapgiidinahsurports| 91 goe hgnd and
cross-sections, that m ght be advantageous in inplanting the danping .

el ement 1 dampingaelementscen Jagpther hand, the device of the invention may be matched in its

mechanical strength to the particular conditions.



Fig. 7 shows an enbodi nent node of the danping elenment 1 of the invention
whi ch conpgdses a circular-cylindrical helical spring acting as :i/d4§%42 a
spring elenent 2 nmounted coaxially with the |ongitudinal axis 3. I's first
spring elenent 2 is fitted with a helical slot 34 and with a cavity 15 that
is open only at one end 21 of the first spring elenent 2 and is coaxi al
with the longitudinal axis 3. A connector 5, 6 is situated at each of the
axi al ends 21, Anbihet embodineat hwde &,thé delice huf shee imvedtione ntompribes atileast one
integral with the spring elenent 2. The first connector 5 is in the form of
a bush 30pedioierscewar ene peditlalhoblo vblehl a2 tRsdrhatimesallowd xéadiving two parallel lon-

| ongi tudi nal axis 3, whereas the second connector 6 is designed as a bar

al so coaxigildingl taffixatien blengintsudinrtais raxmrer 3n elérmestetingl abar spgingpdor instanes hor
6 is nounted at the end 21 of the first spring element 2 where the cavity
15 i s axi dhmpingl ederaent ofhiee thvantidnemayfbe usHaOfbl affikatitfn OF3dt0dastbhe phdichescrew
central borehole 32 in the first connector 5 is D. The second connector 6
al so i s cfittediith cadeiviviy meahs anal pedioleriiodkgo a fditkerpadjaceht phdick screw bepsadiclan
enbodi mrent node of the danping elenent 1 is the sane size as the dianmeter D
of the cenbslal borehole 32 in the first connector 5. Illustratively a

| ongi tudi nal bar belonging to the vertebral stabilizing device or the
second bar - shapedicleoserews ar fedidle dobks tinerardarfiied gvitH esteivingl neayis ballowing
inserted into the central bore hole 32. Using | ocking nmeans 31, which in

t he shown cemdup@ntrestinentimtebettvesh tval panpligigloaituderal affixation elenegts@nddise pedids
screwed transversely to the longitudinal axis 3 into the bush 30, said bar
bei ng i nsecreabbe pedicie anok |ave kiadwinnfdr hiestaacd rfiim HdS glatére £853,48t (Slewtand).
spring elenent 4 is configured coaxially with the longitudinal axis 3 in

t he cavi t Binifarigf tot the bhgisidinap supgprisl eiteeinin  2aid Ehtardnfivel dampiag aémshts cafl thg
deform ng, helical elevation 35 which is conplenentary to the helical slot
34 i n t he pfasest inggntion gnagl nafited?yy maarnt aflbavsamnbonmted bn slesatormectofd pdrbiel & e 34
inthe first spring elenent 2. Morreover the second spring element 4 is
fitted w tdmgaudiesltaxsl fobarseamek én Paratielaductd tovihe Isctdwehéarsgi Verglieaally and sitBowtnd
being of the sane dianeter as the central borehole 32 in the bush 30. Fig.
8 shows ofiethentroanipwatiomyottie ddmpihg elemente didglaoéatilite innthenduacis panallel usetthet 0
stabilize adjacent vertebras 37. One pedicle screw 12 is screwed into each
of four athngitedibahexist @lomasn@StHingla aadpingeele®8ntafake pressint mveht®n - nghithidiasal
axis 3 conprises each tine a spring acting as the el enent 14 between one of
t he out er pfestressedi tacedésiredrspdabg &sce Befoe inmdardétionhe inld) the eedeivinghmeaneat thbr as
37 as well as a bar-shaped | ongitudinal support 8 between the two adjacent
i nner ver peticiass@&ws.THEhee cempenisatidn imdengty ahdiffgpentngrmciige hedwgss e pédicle
danpi ng elenents 1 conprising at each of one of their ends 21 (Fig. 7) a
bar - shapedcreasnercpediclé laouksat itipienudnted bgnitie 2dxial dispgace@dilify-pf) ther par-Siaped
bar - shaped connectors 6 act as affixation neans 7 which are inserted into

t he recei comecheavdidBaes ceorfigutedoerpldise | parallel éwthel Bngitudital saxis and whtchdare
end-side relative to the device 38 and which at that |ocation are

det achabl yituates at thedddippiog elesmantswef thetinventias in dwskdunis thadase 2Botparaliekto the
pedi cl e screws. The connectors 5 of the danping elenents 1 are designed as
bushes 30 Iqmgitgdinaljaxisnd poi nt 2001/ 12 WD 031047442 al toward the inner
two of the four vertebras 37 which nust be stabilized. A bar-shaped

| ongi t udi nal slipstratively presiressingt tbe daspingeelemient aligwsdalipd rinfo élceprinitasnumberhe

| ongi tudi nal support 8 being designed in a manner that the affixation

el enent s f iinstabilitiese ndications oreratientigeight. imietaase ioh axtengieniotihe pectinent spinalar e
constituted by axial segnents of the |ongitudinal support 8. The

| ongi t udi segmsntppothe &mging @iereeitdd aomppessetlamwbieteas nedhe agbe tdi dlexionegisthe
acting as |ocking nmeans 29 of the two inner pedicle screws 12 to the device
38 and on pefiveot spinal kegrdertdt is tensianed. dheiselections of thixs@ig Maetialt for instance a
central boreholes 32, 33 into the connectors 5 and the second spring

el ement s #olyFies,. preferatiyl ackalyeandnale Listhere (PEdHdobiher eampressivaly loadad spang,
(Fig. 7). Oher conbinations of |ongitudinal support 8 and danpi ng el enents
1 coaxi al an ohmetat farghe tangtyelydoadedi spriag alestenkrad theegeanigtdc dispnsgnags wvell as
particul ar applications. Several |ongitudinal supports 8 may be used for

i nstance instead of one, or the |ongitudinal supports) 8 also nay be

repl aced by connectors 6 at one or several danping elenents 1 which in this
i nstance then nust exhibit sufficient |ength. Moreover the |ongitudinal
axis 3 may be curved or angled in various applications of the device 38 of
the invention. Fig. 9 shows an illustrative enbodi nent node of the device
of the invention which differs fromthe enbodi rent node shown in Fig. 8
only in that it conprises two devices 38 parallel to the |ongitudi nal axes

R T LR T I B o I T R 1 o



(b) the first spring element (2) exhibits a spring rate F, (c) tr/he second

spring ra&cﬁ);4) exhibits a spring rate §, and (d) the spring ra\y\,g%354mafl
are dlfferent fromeach other. 2. Danping elenent as clained in claiml

characterized in that the connectors (5, 6) may be linked to the spri ng
elements (2, 4) in a manner that at |east one of the spring elenments (2, 4)
is connected to the connectors (5, 6). 3. Danping elenent (1 ) as clai rred
inclaiml, characterized in that at |east one of the connectors (5, 6)
integral thetprestrassingraf the teneivelitlogded spring lenmaigilow oplimalhmatching the deyige rred
in one of clainse 1 through 3, characterized in that at |east one connector
(5) conpr pithe peesentinvgrdion 9 a patientgibigmechepisalRaArtiagNarehol e (32) which is
coaxial with the longitudinal axis (3) and in that |ocking neans (31 ) are
configured at Ebgenta heagyarft@@esmféhq)@ﬁwtm p'leéefkti"h‘@nﬁo%a'ie 3sfelowsed int o
the central borehole (32). g el enen 1) as clained in one of
clains 1 through 4, %ﬂlmn&‘ct[@'lﬁit@édn r'ﬁ' tthﬁi@mé'ﬁe F@B@%e%?%n%ﬁegfﬁéntéBHP?e@%N
(5, 6) is bar-shaped. 20011 14 WD 031047442 al 6. Danping elenment (1 ) as
cl ai ned i ppinglsiegmBNtschar acteri zed in that the central borehole (32) in the
bush (30) exhibits a diameter D and in that the second connector
circular-cylinéri catheawgnme&ﬁm@t& nAYahe cembined selashvly Hbséﬁl'@ﬁ@ﬁtw'éhlr@'d as
claimed in claim6, characterized in that D- d. 8. Danping elenent (1 ) as
cl ai med i harsne of clains 4 through 7, characterized in that the |ocking

means (31 ) include at |east one screw which may screwed into the bush
The invention and further design modes of it are elucidated below in relation several

illustrative modes of implementation shown in partly schematic manner.

Fig. 1 is a longitudinal section of one embodiment mode of the damping element of
the invention,

Fig. 2 is a view of an embodiment mode of the device of invention stabilizing
adjacent vertebras,

Fig. 3 is an exploded view of an embodiment mode of the damping element of the
invention,

Fig. 4 is an elevation of an embodiment mode of the damping element of the
invention,

Fig. 5 is a perspective of an embodiment mode of the damping element of the
invention,

Fig. 6 is a topview of an embodiment mode of the damping element of the invention,

Fig. 7 is a longitudinal section of an embodiment mode of the damping element of
the invention,

Fig. 8 is an elevation of an embodiment mode of the device of the invention when
used to stabilize adjacent vertebras, and

Fig. 9 is a perspective of an embodiment mode of the device of the invention.



(30) transversely to the longitudinal axis (3). 9. Danping elenent (1 ) as
clained i e of clains 1 through 8 aracterized in that theygysl
~ : ’ . 3149442 a1
el enent s ?%ﬂ 4) are configured concent ﬁ]cal ly with the |ongi tuc?anaI ax‘l}s 2
(3). 10. Danping elenent (1) as clainmed in one of clains 1 through 9,
characterized in that at |east of the spring elenents (2, 4) is
prestressed. 11. Danping element (1) as claimed in one of claims 1 through
10, characteri zagl 1 showsain driisodimentigods efiteetismping efsment Hidbitie iocergibamaving
spring rates F, f. 12. Danping elenment (1) as clainmed in one of clains 1
through 1o spigandraentg 204 condehdricaily mewhtel iwith the longitedinal laaisedd Thedfgst-speiogi on
orthogonal Iy to the longitudinal axis (3). 13. Danping elenment (1 ) as
cl ai med i glefiedt 2fis @dsijn@d ab d thalioalgprid@ with Bateatrtledavitye 85, wherdest the seceal Sprigg
el ement (4) is a conpression spring. 20011 15 WD 031047442 al 14. Danping
el ement ( &lelnens4 @ warrshdpediandeordiguradan said Latity thigThelénd-silecomrteetars 806 also
that the second spring element (4) is configured inside the first spring
el enent (@je mbontedasgixizly emdthetht 10dgijudaml akiai rednd reach ds rfittéd, with ar thodadled zed
in that the second spring el ement (4) conprises a central borehole (33)
which is eegnemt! 16M17Iwitthen botegithiraald 18] saidisegro@nts bbfhg camxial mih dhez tomgttudidal)
as claimed in one of clains 1 through 15, characterized in that the first
spring el agerdtardd)ointhgdowsidithebpringy elagents®, do e fss spheg Blealens 2 a fitfedipt its
axial ends 21 with inner threads 24 in the cavity 15 which match the outer threads 18, as a
result of which the threaded segments of the connectors 5, 6 can be screwed into the first
spring element 2. Moreover each connector 5, 6 comprises an open recess 23 configured
coaxially with the longitudinal axis 3 at the inner end 19 of said connector, as a result of
which the bar-shaped second spring element 4 can be received at its axial ends 22 in said
recesses 23. The connectors 5, 6 also are coaxially bar-shaped at their outer end 20. When
the damping element 1 is assembled, the ends 22 of the second spring 4 rest against the
end faces 25 of the recesses 23 orthogonal to the longitudinal axis 3, and as a result the
connectors 5, 6 are a distance L between these end faces 25. This distance L as well as the
length of the undeformed first spring element 2 are selected in such a way that when the
threaded segments 16, 17 are screwed into the inner threads 24, the first spring element 2 is
stretched by a desired length and as a result prestressing is imparted to the damping
element 1.

Fig. 2 shows an embodiment mode of the device of the invention illustratively as a
device stabilizing adjacent vertebras (omitted). Several pedicle screws or hooks 12 are
affixed to the pedicles of vertebras to be connected so that their central axes 28 are
configured transversely to the spinal column’s longitudinal axis. The receiving means 13 at
the pedicle screws or hooks 12 are mounted perpendicularly to the central axes 28 and are

designed as ducts 26. The bar-shaped outer ends 20 of the connectors 5, 6 (Fig. 1) may be



17. Danping element (1 ) as clainmed in claim 16, characterized in that the

second spgd el ement (4) conprises an,glastically deform ng el ' )
conpl enen%%oﬁg to the helical slot (34) 1gt the first spring el en\gﬁf&szog?m{az%g

sealing off the slot (34). 18. Danping elenment (1 ) as clainmed in one of
claims 1 through 17, characterized in that one spring elenent (2, 4) is
designed with nultiple spring coils. 19. Danping elenent (1 ) as clained in
one of cl mise@ed Intohsaidghudts, 26 hendacoasequedtly rthe hddmpihg elpmientg @l ereerexia(iy)

in the formof a conpression spring is made of a polyner, preferably of a
pol ycar boaiplacedtas inahe d(ftE2h beke bBIAGIHORgd &l slaenby $drpwad7 célaiiveetd thenpediee of
clainms 1 through 18, characterized in that the second spring elenent (4) is

i ntegral wirbls wiehadks tize Thenecdiang nigans6)3 at ti20Pddiclé GORVDBF BAGKEA 22 ahcR 1.
Danping elenent (1 ) as claimed in one of clains 4 through 20,

char act er t@gmpridentvid1phrallbledinis 26( HWd alow nicekinglfoministantcbea bar-stiapepraffigation
element (2). 22. Danping element (1 ) as claimed in one of claims 1 through
21, char agleah 7ef aipadicleadcréwor fidokst2 rigxt ton@dahpinglelenfett 1i s i ntegral with
both connectors (5, 6). 23. Danping elenent (1 ) as clained in one of

clains 1 througly. 3%howbahamhtydiraest madd dfethe dampingcelempentrigofctba snventien which
differ at least by a factor of 1.2, preferably at |east by a factor of 5.
24. Danpi semptisgzenirs( shring @fentdra2ie thel forns bba helk3| springy ataeshaped secoridhspringhe
two spring constants F, f differ by a factor between 10 and 100. 25.

Danpi ng ekrwrnt 4 @hd twa sorireatoned, 6 cordigeredfcoakiallywitH theHoraitglin2axis 3.

characterized

Figs. 4 and 5 shown an embodiment mode of the damping element 1 of the invention
comprising a first spring element 2 in the form of a helical spring and two connectors 5, 6
which are connected to the first spring element 2 and which are coaxial with the longitudinal
axis 3.

Fig. 6 is an embodiment mode of the damping element 1 of the invention which
exhibits a circular cross-section orthogonally to the longitudinal axis 3. Other cross-
sectional shapes, for instance oval or elliptical cross-sections, that might be advantageous in
implanting the damping element 1 also are conceivable.

Fig. 7 shows an embodiment mode of the damping element 1 of the invention which
comprises a circular-cylindrical helical spring acting as a first spring element 2 mounted
coaxially with the longitudinal axis 3. This first spring element 2 is fitted with a helical slot 34
and with a cavity 15 that is open only at one eljd 21 of the first spring element 2 and is
coaxial with the longitudinal axis 3. A connector 5, 6 is situated at each of the axial ends 21,
the two connectors 5, 6 of this embodiment mode being integral with the spring element 2.
The first connector 5 is in the form of a bush 30 comprising a central borehole 32 that is
coaxial with the longitudinal axis 3, whereas the second connector 6 is designed as a bar
also coaxial with the longitudinal axis 3. The second bar-shaped connector 6 is mounted at

the end 21 of the first spring element 2 where the cavity 15 is axially closed. The diameter of



iN? that the spring rate f of the second spring elenment (4) is between 50
nm and 0 NNmm 26. Danping el ene (1) as clained in cl g
characterized in that the spring rate pt‘of t he second spring el m@‘ﬁ‘ﬁz%
bet ween 100 NV nmm and 2,000 NN mm 27. A device stabilizing adjacent
vertebras, conprising: (a) N pedicle screws (12) of pedicle hooks, where N
= 3 and where (b) each pedicle screw (12) or pedicle hook conprises

recei vi ng theeestral Bokehdle 32 e thieVfiestlcongeédterds isd. Tiid secahd conmeztor$ 4159 is circular-
characterized in that 20011 17 WD 031047442 al (c) at |east one el ement

(14) acti egindfcal &1 cob@plises BS@iainethr b twieen irf e 3HpWe eathbqeiirdent! moderafvihe
(12) or pedicle hooks. 28. Device as clainmed in claim27, characterized in

that a dagamplhgali@n@itt1 isthe s@fie elzaiastble dianwier Dbf tleaenBallbdrétiotsl 3 irltheifist
used as the elenment (14) acting as a spring. 29. Device as clained in

ei t her of cohmictes 52 7Illastehtidély acbagiadinal bareskiongindhtat the ivertpterdl sthbiliziog desicd 16?)
or pedicle hooks include |ocking nmeans (29) allowi ng to detachably |ock the
af f i xat i ofhgse0Ad bF)-shaped cohteoter@ond faghamkedanspifd SlemeBD1 rppbe msetedimto the
clainmed in one of clainms 27 through 29, characterized in that a bar-shaped
connect or céftral @predfiol@ 3damsingdoekirmsang 31, )wraeH inrige aisowrhemabddimeat inode obihs
(7) is detachably | ocked into the receiving neans (13).
damping element 1 are designed as studs screwed transversely to the longitudinal axis 3
into the bush 30, said bar being insertable into and locked in the central borehole 32. The
second spring element 4 is configured coaxially with the longitudinal axis 3 in the cavity 15 of
the first spring element 2 and comprises an elastically deforming, helical elevation 35 which
is complementary to the helical slot 34 in the first spring element 2, said elevation 35 sealing
off the slot 34 in the first spring element 2. Moreover the second spring element 4 is fitted
with a central borehole 33 coaxial with the longitudinal axis 3 and being of the same
diameter as the central borehole 32 in the bush 30.
Fig. 8 shows one embodiment mode of the device 38 of the invention when used to
stabilize adjacent vertebras 37. One pedicle screw 12 is screwed into each of four adjacent
vertebras 37. The device 38 coaxial with the longitudinal axis 3 comprises each time a
spring acting as the element 14 between one of the outer four adjacent vertebras 37and one
of the adjacent inner vertebras 37 as well as a bar-shaped longitudinal support 8 between
the two adjacent inner vertebras 37. The elements 14 acting as springs are composed of
damping elements 1 comprising at each of one of their ends 21 (Fig. 7) a bar-shaped
connector 6 and at the other end 21 a bush 30 (Fig. 7). The bar-shaped connectors 6 act as
affixation means 7 which are inserted into the receiving means 13 of the two pedicle screws
12 which are situated end-side relative to the device 38 and which at that location are

detachably connected by the screws acting as locking means 29 to the pedicle screws. The

connectors 5 of the damping elements 1 are designed as bushes 30 (Fig. 7) and point



31. Device as cl) ainmed in claim30, characterized in that the bar-shaped
connect or 6) is received inthe re |V|ng means (13) so as
di spl acea%éog therein parallel to the |ongitudinal aX|(s %3) W%ew (?guézsm
claimed in one of clainms 27 through 31, characterized in that at | east one
pedi cl e screw or one pedicle hook (12) conprises receiving neans (13)
all owi ng sinultaneously receiving two parallel, |ongitudinal affixation
means (7). .AL. Ae.Ae. A A Ay. Ay. A Aye. Ae. Ae. A A(.A(e. AA Ay [Upnr
h**wi ] | wmhc”~Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]lca]ca]ca]c:a]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c”a] ca]c: al 9"#% **0223y449\ 9*,;
; ; b<<<<<B====8>L>} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal L>>>>>H?S?7??? @G\@0OD
AGAE | CaRzRWM [ ~ abb, b=bbzc| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] caé ?ica ca] ca] ca] ca
] ca] ca] caavedrd dhe dfnex] twa] Sathealpor Verdelran3daybiah dadd djec sipbHE bggefraneds f f
gUggg. h}hhiWijGjj/kkkl 1I'11-mmxsnid_Z]]ca]ca]ca]ca]ca]ca]cal ca% cajcalca]c
a] ca] ca] c&jngilidiad|csiippait chjsc pedgd aptdenae dpe Q!@\f}lﬁgi]edﬁiﬂ'@'éf} dalther langrudingl;
o~oopxpppPagWpgr Wr YsfssCtttt 2uu3vLvevvv-w} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] capupyarh$ @aqncaqa@upe@]rtam:aap@a]t@b}t@aqf&w@a]eteaq%&} ¢d) the| "es§ivRY ¢REE] ca
- wwixi xxyFyyyz~zz{rrYsfssCQttt?uu3dvLvevvv-w} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca]l8aifdkg by inabcegdiclp salens] tapeajaralitttedcy @43l ceprenisdfdhs &OAFBH‘}'E%!] ca
]ca [kcEy 10%4| & ()-s-10%4| & ()- s-109& ()-Yf10%4| & ()- %4.10%4| & ()- 10%
& () - U_pgleypparD 8« |1&e(lpngiagmebaurport)8 is' gonnediad gon pnedand duy| eegns. ofdhe screws
10%4| & ()-L 109%4] & ()-1 S#10%4| & ()- n o p q

acting as locking means 29 of the two inner pedicle screws 12 to the device 38 and on the

other hand is inserted at its two ends 39, 40 into the central boreholes 32, 33 into the
connectors 5 and the second spring elements 4 (Fig. 7) and detachably locked there by the
locking means 31 (Fig. 7). Other combinations of longitudinal support 8 and damping
elements 1 coaxial with the longitudinal axis 3 also are feasible depending on particular
applications. Several longitudinal supports 8 may be used for instance instead of one, or the
longitudinal support(s) 8 also may be replaced by connectors 6 at one or several damping
elements 1 which in this instance then must exhibit sufficient length. Moreover the
longitudinal axis 3 may be curved or angled in various applications of the device 38 of the
invention.

Fig. 9 shows an illustrative embodiment mode of the device of the invention which
differs from the embodiment mode shown in Fig. 8 only in that it comprises two devices 38
parallel to the longitudinal axes 3, each time with two axially end-side damping elements 1
and one longitudinal support 8 configured in-between. Furthermore five pedicle screws 12

are provided each time.
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(a) two spring elements (2 , 4) coaxial with or parallel to a longitudinal axis (3),

and two axially end-side connectors (5, 6), where
(b) the first spring element (2) exhibits a spring rate F,
(c) tr\he second spring rate (4) exhibits a spring rate f, and

(d) the spring rates F and f are different from each other.

2. Damping element as claimed in claim 1, characterized in that the connectors
(5, 6) may be linked to the spring elements (2, 4) in a manner that at least one of the spring

elements (2, 4) is connected to the connectors (5, 6).

3. Damping element (1) as claimed in claim 1, characterized in that at least one

of the connectors (5, 6) is integral with one spring element (2, 4).

4. Damping element (1) as claimed in one of claims 1 through 3, characterized
in that at least one connector (5) comprises a bush (30) fitted with a central borehole (32)
which is coaxial with the longitudinal axis (3) and in that locking means (31) are configured at

the bush (30) for the purpose of locking a bar inserted into the central borehole (32).

5. Damping element (1) as claimed in one of claims 1 through 4, characterized

in that at least one of the connectors (5, 6) is bar-shaped.
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7. Damping element (1) as claimed in claim 6, characterized in that D = d.
8. Damping element (1) as claimed in one of claims 4 through 7, characterized

in that the locking means (31) include at least one screw which may screwed into the bush

(30) transversely to the longitudinal axis (3).

9. Damping element (1) as claimed in one of claims 1 through 8, characterized

in that the spring elements (2, 4) are configured concentrically with the longitudinal axis (3).

10. Damping element (1) as claimed in one of claims 1 through 9, characterized

in that at least of the spring elements (2, 4) is prestressed.

11. Damping element (1) as claimed in one of claims 1 through 10, characterized

in that the spring elements (2, 4) exhibit constant spring rates F, f.

12. Damping element (1) as claimed in one of claims 1 through 11, characterized

in that it exhibits a kidney-shaped cross-section orthogonally to the longitudinal axis (3).

13. Damping element (1) as claimed in one of claims 1 through 12, characterized

in that one spring element (4) is a compression spring.
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15. Damping element (1) as claimed in claim 14, characterized in that the second

spring element (4) comprises a central borehole (33) which is coaxial with the longitudinal

axis (3).

16. Damping element (1) as claimed in one of claims 1 through 15, characterized

in that the first spring element (2) is a helical spring and comprises helical slot (34).

17. Damping element (1) as claimed in claim 16, characterized in that the
second spring element (4) comprises an elastically deforming elevation (35) complementary

to the helical slot (34) at the first spring element (2) and sealing off the slot (34).

18. Damping element (1) as claimed in one of claims 1 through 17,

characterized in that one spring element (2, 4) is designed with multiple spring coils.

19. Damping element (1) as claimed in one of claims 13 through 18,
characterized in that the spring element (4) in the form of a compression spring is made of a

polymer, preferably of a polycarbonate urethane (PCU).

20. Damping element (1) as claimed in one of claims 1 through 18,
characterized in that the second spring element (4) is integral with one of the connectors (5,

6).
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in that the first spring element (2) is integral with both connectors (5, 6).

23. Damping element (1) as claimed in one of claims 1 through 22, characterized
in that the two spring constants F, f differ at least by a factor of 1.2, preferably at least by a

factor of 5.

24, Damping element (1) as claimed in claim 23, characterized in that the two

spring constants F, f differ by a factor between 10 and 100.

25. Damping element (1) as claimed in one of claims 1 through 24, characterized
in that the spring rate f of the second spring element (4) is between 50 N/mm and 5,000

N/mm.

26. Damping element (1) as claimed in claim 25, characterized in that the spring

rate f of the second spring element (4) is between 100 N/mm and 2,000 N/mm.

27. A device stabilizing adjacent vertebras, comprising:

(a) N pedicle screws (12) of pedicle hooks, where N = 3 and where

(b) each pedicle screw (12) or pedicle hook comprises receiving means (13) to
receive longitudinal affixation means (7),

characterized in that
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(c) at least one element (14) acting as a spring is inserted between two adjacent

pedicle screws (12) or pedicle hooks.

28. Device as claimed in claim 27, characterized in that a damping element (1)

as claimed in one of claims 1 through 24 is used as the element (14) acting as a spring.

29. Device as claimed in either of claims 27 and 28, characterized in that the
pedicle screws (12) or pedicle hooks include locking means (29) allowing to detachably lock

the affixation means (7) into the receiving means (13).

30. Apparatus as claimed in one of claims 27 through 29, characterized in that a
bar-shaped connector (5, 6) of a damping element (1) acting as the affixation mans (7) is

detachably locked into the receiving means (13).

31. Device as claimed in claim 30, characterized in that the bar-shaped
connector (5, 6) is received in the receiving means (13) so as to be displaceable therein

parallel to the longitudinal axis (3).

32, Device as claimed in one of claims 27 through 31, characterized in that at
least one pedicle screw or one pedicle hook (12) comprises receiving means (13) allowing

simultaneously receiving two parallel, longitudinal affixation means (7).



