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Bilateral famins tmplant

The vention refates t a hilateral reinforcing implast for the lamina of & vertebes, comprising & fransverse
suppirt sad aoe anchring devies for e lel-hand side and one anchoring devies for the vight-hand sids of the

Serring of the vertehes,

The spivul colums Hwwos & contral sinictaral slement of the human skeletos, & comprives 3 nmitipliclly of
vertehwse avnsoged one above another ta onder o transnit toads and interconpected i an avtioulated rosener iy
order to paomyt movements, The ventehrse of the spingl column are aot identical nod instead differ in shaps
depanding on where they are focared in the spinal cobzma, "“hev do howseer have some Teateres I common,
Thus, cach vertebra bas a solid vertebral body with tway osseous. prajections {pedicles) which sxiend laterally
and o the rear and which, i thelr resr part, sre o torn connested by 20 nesenas asch, I the connention areg,

A

iy ossecus areh B shaped @ 2 browd plate (aming) snd Bas, st is conter, 3 rearwardly prodrading episaus

procass. The spincus process sad Twes further toansverss prs}(:iss.w on e side surfices of de ped

artivuiation poinis G mascles amd lgamente, I the grey where (e pedives wiorgs into the brosd S, an

apperand a lowsy articulating process ave arranged o sach mde of the vertebes, These sach forn pavt of s faget
Jofnt with an adiacent Quper of Jowsr verebs, Moresver, for the lead wanamissing of the vertehras, s
intervartehral disk v avanged in cach vass bebween the vertebml bodies of adjscent vertebrag and fills the space
hetwaen S relatively flat cover surfaoes of the adjsoomt veriebral bodies. The aves bounded by the reur side of
the vortebesl body aod by the cessons sueh {vartebeal arch} forms ¢ hellow spros In witich nerve fibery rumning
paratiad o e splaal coloni are seopmnodsted.

Eseasss or tjuries can fead o many different forme of Back patn. Common causes are, In partionlay, defects of
the intervenebial disk or of the facet joinly, or e nevve Hbers sxtending through the hollew space becoming
pinched o tapped. To e hater e e pardioulan R b Rncws thay thiy pressus i offen gonsiated by ossepas
weewthe forming Inthe aey of the hollow space. In order to combat the pain, the pressurs voust bo redoced and,
for this purpest, the growth hes 1o be removed, For this parpose, an seoess route 1o tHe hollow space I woually

created thyough the rear side of dee vertobeal svch, that B fo-say generaily through Se lavpig, and S gowwthe

cansing the prablems are romoved from theee by midans of sullable nstngnenss knewn per se. When acoess is
shnde on only ane side of the vertebe, that I8 to say I one ares of the luming to the side of the spinous provess,

thie-do reformed booas o ondlaterdd spprosch, whereas, when secess is mude on hoth sides of the spiroes process
st the atter iy then removet, thie fs referrad tow o Bilaerad approch. In this provedugy called 2 lamivestony,
the upening created in the huming ¥ in most cases not cloved agaln sfer the operstion T has bhoon shown thst
this may prove preblematic B the loag term oy regards mechanieal stab8ity and also se regards the e of
sontpdications. '
i x kuown from US 20000182854 A1 o provide oy expsndable baplan for the lunlow of 8 vereds. The
espandable imphint comprises so oxpunsion oloment wih 3 mnle ploce, which s sownted bagiudimdly
vably i@ fomale piecs, Morcover, ot the ends of the made plece snd of the fomale plece, the brplant has
ool SEse & chiek ol with Comuct Tases B e hanie that are diected sy fromsach other. &
hardening material mirodused into the fevale doment provents the wale plecs From belng pushed inte e

female plece by g lavion
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The objent of the oveniion & © reftore the mechanical Sability of the vertebra and s reduos or vlimingte the
poteatial probiema.

The solution socording o the bwvestion Hee o the foabues of 8w ndependers clabm. Advantageous
developments of the frvention are the subiess matter of the dependent dladms.

fn a bilgeral reinfurcing ivplant for the bawmdng of 3 verebra, comprising & transverse support and ong

anchoring device tor the righthand side and oue snchoring device for the Teft-hand side of the lamina of the
vertohri, whertinn gn expsonsian cltmant with & puide device and with cheek slomenty 18 §}§'{W‘.§$§€§ on the
WANTVSEAY supdory which chask sldinents 88 nwonisd so & o be longitudinally movable 3-&1{‘ the gaide
devive, wherttn boaring surhons Tor de luwing wre formed an outer faces of the cheek cloments directed sway
frowm cuck other, at Toast one of the cheek elements §o provided, secording 1o the wvention, with an wigning
devive for maodifving the offentation of it bearing surface relative to Secupansion slement,

The frvention is hased on the covvept of using the expsosion clement acting o the cheak sleresnts in onder to
securely apchor the reinforcing nphant i the resecied swrfies producsd during e minestomy. This cande
dose with olastiy widentog of the laning or of the verebral ancly, it srder o Suthey Increase the fesfoning
ecliability o il way. Mearsover, W soanbingtion with the cubward beading swrfscey of the chook olements, hia
han the mivantags thay a Q\}uéﬂm of the vevichral arch, a5 ovuld unibotunately oveur bitherie, B renslersd

impossible. On the contrary, under the pressure hitherto feading to the ecllapse, the refnfrcing implant e ondy

pressed more firaly Bt 5 scat and ix thusable o mest By purpose. Although the elagtic widendng n-fiself can

X

v

s @ diabie 8t the kg o, B b ad@ionadly possible o provide o reban siop fovthe cheek slomenss, i
peder thereby to frther norease the longterm fotening reliability,

The second cheek element v preforshly Bhewdse grovided with an sligning devics. Tn Hhis way, the second
cheek efoment can alas be modified in torowe of the odentation of Buouler fave relative to the guide dovice. This
perwite 2 more precfse adaptation of the reinfeing loplart to the achrel suatvorica! senditions following the

fanadancivay. L pucticatar, # stlows th beavlng surfices of the cheel slementy 0 be ovdevted W a wedge shape

ralative to canlt other w i fastening e tay %mi @%@ whole fn @ matimey free Soontifing

The return Sop i adva‘-mga(msiy designed as ¢ cluniping device acting between the cheek cloments and the
gutde devior, With such olumping, the expunsion position achieved can be easlly fived after the ypaasion, This
avoids slipping of the cheek cloments. Shonld the safaly domands as rogands wodeshad moveren of e oo
slemants be higher, them the retum stop can preferbly be provided with looking cloments, which s swanged
betwesn the cheek cloments wnd the guide devios. The locking neans espediently comprise 8 oibbing and

catvhes enpaging inthe fotter. With this locking sotlon, achieved by the nhbmo in combination with the cated, &
secwre forneft connection is made. This affords the sdvardage of achioving » suffiviendly secure beld of the
reinforeing implant even in the case of vory active putfants with carvespanading lowmding of the spinal columa.

it s proven usefid A the expunsion clement bay at least mog area provruding luferally boyood the vheek
ahements. Thus, indepessiently of the achied expunsion positing, it 3s onsyred that the reinforging fmplant with 1
cheek sloments can be invevted into the opening oreated by the laminectamy only to sach an oxient that the
bearing surfave of the guids devios faciog the oheek elemonds bearg on the Tamina, This provents the minfivelug
traplant fronn helng Huerted too far and with undesited consequencss 3 ferar of the nerves extoruling thedugh

fhe holiow spree being suljocted t palr aroven 1o torres of these nerves being damaged or infured.
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The geide devive s prefiraby dovigaed as « nonseirenler bar, Heve, sorecironfar is understocd as resaning that
the v does mot have a eivenlar gross section. By vittes of thiv son-ofrcalar design, the chosk slomeniy s pulded
on the guide bar are provented frar wrdesirad bebting teough & form it The bar s advantagemusly Veshaged,

referably frming n ¥ angle of 107 to 207 of fhe conter. &V sngle of 20° has proven particalardy useBdl Tn this

2

way, the guide bar flix partiontarly Brvorahdy fnto S sostony of the rear of the vertebra. In particuday, it bavely
s cut at all iy this sy, such thay fritation of swrrcnoding tesue & reduted 10 2 ndninem.

Provision can aise be made that the guide deviey comprises a fakeshaped rall and 2 slide guided i the fork
interspace. The podde B I B way enclosed and protected apainst damuge, and britstion of the swrrounding
tigyue s wvoided. Advantageously, the sfide & guided on the rail fo such & way that the side ridges enguge with a
form §i fnoa pair of grooves. The srosogeroent will by most coses be suck that a palr of grooves facing vach wthey
sre arranged on the forkeshaped mail, while corresponding and complemontary side ridges e awvanged on
opposite ianteral sided of e slide and cogepe with a fom 8 i the wooves and guide the sfide Iy w1
fongltudinally movalde manmer thersin, However, the reverse arvangement 18 also soncefvable,

in pringiple, the slide vay be moved by an extemally spplied movement. However, provision san also be made
that @ drive devies fir the siide s peovided, which dove devios bears on the el This drive doviee s i

o

pastivudar De 2 sorese spladle or 3 toothed rack, In the latter case, ax sdge of Hie rall facing He siide I desipned

as & towthed rack, whils 2 pinlon meshing with the wothed rack ik arvanged oo the ¢lide. By mtatim of the

pirton, the stide then moves wlong e rall. It s not abvolutely pecassary that the plolon s seranged permanently
on Hhe stide, xud lostead # reay suffice & the pindon to-be terporanily provided for adlustaest on thesiide &

bore for bearing the pinion I proforably provided on thy slide. Porctiont baadiug o be muade senw grier ifthe

detve: devioe i sli-dockdng. This by ondersicod &8 meantng tha, without application of as sdhstment foros, the

i

drive device does not automaticadly meve under the Influones of o Tores aoting on the slide His meuns iy

pagioalsr that, when the deive devies I oot sctuated, e oxpansion slomsat cannot be pressed togsther and

tnstead such & sweorneat f blodked by the setflocking. v this way, S pealtion resched vpon the adfudnrent
v be secured additionally o the senuring by 2 veham stop, i partindar s cdlamping device,

The beaving surfaves o the cheek cloments proforably have pointed protuberances (pikesh Proven shapes of

such epikes gre, Rrcusmple, coniond Hps, pyesaridy, prisoaiic of Vishaped leeations. Sesure primary fation

itfonally achiave x rapid xod rebiable sevondary Bxation, the beasing

2am be achioved in this way. In avder o add
surfaces are proforady provided with a coating that prometes hone growth, Ths gan in peetivuler be
hydroxyapatite or other ostev-indastive substences,

The bearing sarfaees wee proferably arvanged on the two choek clomonts fo such i way & fo be Bash with oae
another. This is undercivod as veaning that they dn not have 3 horizontal ar vertical offset as seen i the
direetlon of the afiucimeat path of the oxpenci tloracet. This aveldy sn syaretrical force betug wpplisd
the refafecing oplont, with the resaltthat there we no yndesived forgess asting an the refnforcing mplant and
seehing o e 3 Frow 3oy intended position,

At feast one fiving tongee i3 advantageously arvanged oo the cheeh clements. Bt s expediently designed sach
that, v the implented wate, | bears oo an ovter nrlace of the pary of the vertebra, The angle of the fising tongue
I relation o the chiesk cloment can profeably be mndified o order fo achipvs & good beuring stntact dn

acsardance with the ndividual snctomy. This can be achieved in w practival and offoctive manner by 3 Hexible
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o 1

desbgn of the Sxing tongue, preforshly with « reduesd materint Sickies It the svva of the trusiion bebvesy
fixing ook sl shwek clement.

The Bxing oogne advantageonsly hag o receiving opening for 3 fastening devive. The reoviving opening &

p @& >
sxpediently Js»xg ned for the polyaxial mounting of a pasy screw. Polyaxial is anderstnod @ meaning that the

svvew, with #s head, bas a secure plysar contact In the avea of S recelving opening not onby i @ conteal

puogition, but also st angle devintone of upto 18 iy each diveotion, To thds oy, oeesy with @ Qifforens andtaray of

e vertehra, the pars xeew can always be lnseried b an oriontation fhvorsble to faclening. The fustening
shability tmproves & a vesult The recelving opening Is preforsbly obfeng sad has o plorshisy of defined

receiving positfoss for the fastoning devive. The defined reveiving positions make ¥ possible o provide

i

difforcnt positiens for the Thateotng dovice (o partinudae & o) In relation o e Sxing tongue, For this

prprsse, sevpral dividing Yogs are expediongly provided, such that & pars sorew iy mcunted with 2 foom W in

sach vecelving posttion, whivh 3¢ not the case B0 purely oblong hole. I this way, the pars sorew san be
geranged not only with 4 franslational degree of Hosdue but ahb with two rotational degrees of freedom in
relaiton fo the Sxing tonge, which permdts reliable faatening oven in difficult snstondcal situstions,

Heesiving couplings for g spreading instrisnent e expadiently provided on the expansion oloresnt. These can

X P

iy partindar be docating boles designed as blind hores. By means of these Tocating holes, the spreading

nstrivent can be coupled quickly and sasily o the sxpansion sloment, Por this purpose, spreading s of the
e tstraverd are proferably provided with complontentary cavriers forthe receiving coupling. A kindof

auiskeagtion coupling 15 tas foomed which, 8 pevtiaddarty sinple ard convariont waroee, poamils 3 mpid

i3

covnection between spreading instruenent and fowplant,
. With

The spreading lostrument & expodicatly designed we v spreading forceps comprisiag i w shafl and & han
" 5 « 'S &

& spreadiog “osm;h the expansion eleraent can be aotorted condorixbly and i 2 manner dlmost trassparant to

the operating surgeon, A bansmission mechaniam i expediontly provided between shaft snd handle and
mcreases the course of an actualing movemen) nrodeced an the handle. Por this puposs, tie transmission

mschanien is expudiontly provided with « deable-wotinn, Labaped lover, of ahich the pient point divides the
fever e the ratio of m beast 201

# has proven usefdd of the transwiission mechanfon & svanged o the shef Such an ement of the

transmission mechanion: saves space apd thus alse permaits wse dn-condined conditions without davage o the
surreimding Hssue, The wansedssion mechanise & advaniageonsdy dosipred sach (hal e sproadeny SRecute &
Hnesrmovemment. Thas, eovpared 0 2 conventional rotatory spreading mmovemand, it is possible to achieve mave
ovact widing of the dloments of the cupansion clement, 1 partlonise of the shide. The dunger of faowdng, as
wontldharise in the cuse of spreaders udided oo we of a cirle, oxe be countered utbic ways

& drive Instrument is proferably provided, which sopeises a shafl with a coupling head at ong gnd and with a
bandle at the other and, sad alss an angle sonking ficlng the side. With sech a drive nsioumen, e reindorsiog
avplart cirr he canily arad safaly sctusted sven o 1ty ended hoplaiation s and can be brought fnte g desived

s with the sogle srking, iy poccible o aotuats z drive device {for evaple

shumiping position. In pagisal
with o kothed ekl over 3 defined course, shaply by means of @ defined angle difforence vetirring upon
achaticn-of e deive instrenent, This helghtves the reprducible aature of the spreading progcedere, sud i abe

sdlows o experionved vperating surgeons o determine the sxpansion course iy a repraducibie manner: Angle




marking and handle are advantagesusly combined with each other. This permits a pactivalardy spuce-saviox
constetiow «f the diee stument.

The vention s axplained fnmore detsll below on the basis of an Hlustrative embedinent and by reference

the attached deawing, inwh

Fie b, o show @ perepestive view of o fimst flustrative codadiment in e disasspmbled State and the
sssemb: RN

FigsZa b shew a perspective view of g sscond Hlustrative embodiment o the disassenided avte and the
assomided stae;

Figsda b show 2 perspsotive view of 1 thivd iHusteative smbediment in the disassembled state and the
assembied state;

Flgs4 a-d: show 2 perspestive view of 2 fourth Hlusitive smbodiment in the dissssembled eiste and the
assembied statyg

Flg. & shows an exploded view of a wipping teolfor the reinfiecing fmphay;

show difterent steps in e gripping of the baplast;

pas

¢ fora meinforcioy wplant; and

st it

show g view of vertebms with the relaforcing Implant,
Figore t depicts « first Bhusivative cmbodiment of w reinforcing boaplyet scowrding fo the invension, which a

so-catied York variznt. The reinforciog imphast hay, as guide devics, 3 forkeshiapad sHde bracket 2, i whichi g

carglage 3 e guided inon longitelinadly movable manner. Cheek clements 4, 47 ars a anged on the stide bracket
2 and on the surriage 3. O thelr nuter Siees, Le. the Rwes 33 divected away from each other, they have a beaing

sueface e lanios of the vertebea,
The fork-shaped shide bracket ¥ and the vardage 3 cooperate in such 8 way thas the camvisge 3 ¥y puided in a

3

ongiadinally movable maoner o the slide vacket 20 hu this way, an expansion slement 138 frved tat om
acffust

adiostability mukes 1 possible. by nieans of fhe expunsion slemeat and §§xrk}ugh movsment of the carriage 3

the divtancs batwesn the twe vgter sy 43 of the 1o chesk clomonts 4. 47 o Jiferent siss This

along We guide on the § stide bracket Z, o oronte @ selnfocing fmplen et can beidge vaps of

different wi srat Body that have been produced by resecon.

2%

The fork-shaped slide beache! 2 hag » top nefice 280 a0 underside 71, bevedad ends 22, 23, and sebstangially

plane lateral surfaces 24, 25, Guide surfaces 26, 27, slong which the carriage 3 is movable, are formed b the

fork interapnes paralinl fo the Jatcead suefaoes 24, 25 Por wmors previse amd more spoure g:‘x.zidiislg, each of the
suide surfaces Et‘}; 27 s Tormed with & geide groove 28 sxtending paratiel wr the wnderaide 21 Thiz & vpen
toovaed theond 23 smd leads, i e transiticn ares, into the bevel of said end

Fhe ouerrage 3 g pifemusi‘ aped i Hy basie conBiguration snd has two ends 32, 33 .asxsi two fatoead surfases 34, 38
A longitedingl ndge 38 aranged on each of the bve leters] surfiess 34, 38 bav a shape matching the guide
grooves 28 and bs Hmensioned sueh that # s recoeed in the tter with 3 form t and wdwimal play. Near the
ond 33, the carriage 3 ¥calkeo provided with a theough-opening 36, in which a olamiphsg devics § iv soanged o
positioning and seouring ove of the chesk elementy €. The other cheek slornent 47 is arrangsd at the other end of
the expansion ehement 1 bythe arey of the cnd 232 aud s gevered by meams of 2 similar tope of clamping cloment
. in e dHustrutive ombodinant showe in Fig L the clanplog elvment & of the assncinded cheek sloment 4’ s

avrarged in e sees of & bridge offthe ?o;iwmayu sitde brackst 2.



afiw
The chiek cloments 4, 47 are constrpotd with mivor gyrmeny to canh offey {they can alse be designed
dertieally to each mtherh On el outer fices 43 divcotod sway ok the respective othey choek cloment 47, 4,
they sach have o plurality of spikes 44 for socharing In the resevied surbioes of the lemina. The owder fhoes 43
with the spikes 44 ave proforably provdded with 3 sosting, sueh g5 hydroxyapatite, that promates baoe growsl,
O their top surfice 40 directed toward the undirside 21, 31 of the forkeshapad slide Bracket 2 and of e

X

pariage 3, vespectively, the cheek elomenta 4, 47 are prefecadly provided with o fusther spike 46, genevaily

spike 46 of smalier dimensfons. Thic spike 46 Is designed to couperste with the undenside 31, 31, which

proferably has s vibblog, besuch a sy that, under theaction of @ clamping fhrve spplied by the damping devies

i

. an sxirsmely o and preferably fonn-I convention is established betwean the cheek cloments 4, 4 and e

fork-shaped chide brackst 2 and the carrisge 3. By means of the clamping doviee 5, 5" the chesk dloments 4,87
are drawat with their top surface 40, wnd the spike 46 xranged oo the latter, azainss the ribbing on the wnderside
21, 31 For fds purpese, the claaping devior 5, ¥ hav 2 sorew, whivh fe desionated i it corbraty by sefesocy

be

pumber G and which compeises & screw head §1 and & shank 32 with sn oxterond thread. The head 31 hag g

greater duameter than the trough-oponing 36 b the cwerlage 3, such that the shank $2 can sngage through said
opening into 8 oowresponding mating theead $3 o the dwﬁis; sloment 4, 47 By tighiening of e sorew 84, the
cheek sloment 4, & I3 thire dravvn apainst the wderside 31 of the carviage 3 and By g covrssponding manner

sgatnst the wnderside: 21 of de fodkoshaped shide bracket 2, This resnlts dn a foroedfit wad alsy & forondl
connsviion.
The cheek sloment 4 aranged on the variage 3 has, on fts outer faoe 43, & preater diwetsion thay the distancs

between the latorad surfioey 34, 33 of the curdlage 3. Tn fhis way, the chesk element 4 protrades beyond the ares

of the carfuge 3 sadd is thus drawn by the clampiag device § not only sgadst Se wnderside 31 of the canisgs 3
st wdsir ngninst the enderside 21 of the forkahaped slide bracket 2. The effeet of the clamping fores thug fixes

~

the relative position botwean the cavdage 3 sad the frkichuped slide bowoket 2, that ¥s o say the respentive
position of the sxpansion elomant b Iy this way, ¥ ix ol only possible o provide a form-8t connsction o
secare the cheek element 4 againgt undestred relative twisting about the axis of the scrse 50 of the clanping

clentent 3, &t du aleo possible b prevent an undesired retury movement of the warclage 3 by e effact of

enndpressitny ferek acting on the cheek sloments £, 47 thmugi} the form-H engagement of the spikes 46 in the

cotresponding ribbing on S anderside 21 of the slide bracket 2. Iy thix way, seouring apainst twisting and alsn

AU same thne dranst retiun moverant i aoliteyed by a simpls constraction

b erder & acteats the expansion oloment 1, @ spresding instrumest 7 is provided {ses Fig. 33 which moves the
carviage 3 slong the track defined \':;>§-‘ the grovves 28, and refative o the Hak-shaped stide bracksd 2, tosuch 8
way that the distence betwesn the cheek elomens 4, 4° increases. To be adle fo do this from the direction of the
5

top, the top serfaces 20, 30 of the fork-shaped slide druckes T and onwrdage &, rospectively, ars provided, s

shedr ands 22, 32, rocppotively, with & foast v receiving opentigs 2%, 3¢, vespestively, dosioned 48 Reowtlig

boves, I e ombodiment alows i Pl L 890 receiving spoiinge 29 ave artansed on e twe frk-faning
ps _2 * N

outer slorsnis of the Hrkeehaped side bracket 2, and ove revaiving opening 39 s arranged on the carviage 3
The reoiving oponings 29 are desdgned as locating holes B mueriers arranged oo ¢ Hp of the spreading
tstramesnt 7. Thess are doxigned oy cplindvical stubs 79, of which two ars sivanped rgidly with respsci o a
abeft 70 of the bstmment 7 and oae Iy aranged on & loteitedinglly moveble pusher menber 78 of &

instngnent 7, AL the end of the shall 70 somote fican the stube 78, G wntrosent 7 bus oy scteating grip 7L




it

|

givet lever 73 whose grip-side end is connscied via a pivat bearing & the Hrking rod 77 snd whase front end

wihich i ndintad prvntably oo the shalt 78, The actw stmo grip T4 acts, viaw St Hoking rod 72, on an Leshaped

aets, via @ shiding rail bewring 75, on the pusher member 78 in such 3 way shat the latter §s moved Hoesely,

spevifioally seol that s movable ansversely with sthe axds of the stubs T8, In tids way, 9 phyoting

N
#

wovernend of the acteting grip 71 & comvertad lnt s Boear syoversest of the posher mxosader 78, iy whick the

stub 79" areanged oo the pusher member T8 moves weay from the stubs 797 amvanged fxedly an the ahafl 70

Y2

The arrangement of the stub 797 relative to the stubs T8 &y choven such that, o 2 stavting position (withm

manual force seting on the actuating grip 71 the stubs 797, 79 ave all v & Hne {eee Fig. 6%) and, when the
achrating grip 71 i moved, the moveble stale 79 grranged contralfly betwaen the v stabs 79 fised on the
shalt paseess out of the line

Frooveding o the sizsz'iigzg pasition, with the stubs 787 engaging o the reosiving upenings 29 designed a¢

sHde bracket 3, and with the sud 79 enprydng i the recehving opening 3¢ o

boating beves on e fork

P

ing movermand of the scteating geip 71 reselts iy the varviage 3 being moved away fom

ide bravker T e Fig, S8 g ¢ reselt of whish the distanes betwaen the shesk doments & 8
moveases and the expansion eloment 1 s thus spread. By achuation of the slamping devive §, the spread position
{see Fi He) is fixed amd sevwred zsgzs:iﬁ:iai: redurn movement, snd therefore the scruating Histunent 7 can be
remavad,

Mt ondy does the foon-fit coupling by maas of the stubs 79 in the apeaings 29, 39 function a5 a qultk-astips
coupting aliowing rapid and rellable coupling ur separation even withowt visest mcenitoring, # ol permits,
shrough the form-Bt engagemeny, 2 posithve foedback of foree e the sense that the nperating sergeon can serss
divectly from Se soluating goip 71 the Hrees that wre produced By the spreading of the cheek clomends 4, 47, He
s aoguives presise fedback as regands e prossdng force exented by e chesk olements 4, 47 on the faina of
the vertebra € In this way, the operating suogecs osn suilably adint the forve applicd during mplantation,

Fig, 2 shows an altvmative arabodisent, which mainly diffors from the smbodivent shown n Fig Hin ket @

integrated drive devios B ¢ provided R spreading the expension slement 1 For this porposs; the cavdage 3 s
provided with « recelving bove & 3¢ an abutment for 2 drive instromiont 88 and, furthorbare, @ footbad
senfiguration 83 i fonved on fe odge between the top surfies 20 and the guide serface 37, This aots a8 &
stationary pan of 2 drive dovies §, of which the movsbie past i forned by the drive instrosnent 39 ¢(ses Fig 7
meerted into the raceiving bove 830 The drive fostroment 88 cotvprises 3 shaft 81 with a grip 84 sad, formd
rtngrally on the shalt o S other ond, 2 wothed whisel 85 whisk & provided with 2 oln stunp 88 For
acttion, te drive instrument 86 v fited with By pin stunp 86 into the drive bore B3 of the carritge 3o a8 &
resuft of which the toothed wheel 35 comes Infe engagement with the teothed configuation 87 on the fock-
shaped slide bracket 2. The drive devies § is avtuated by means of the dedve tostromsnt 89 belng rotaied foma
starting position by way of the grlp 8o as 2 rosal of whidh the oothed whesl 85 masling with S toothed
comfiguration 8 moves with thy cavdlage 3 along the toothed soaligurntion 82, and the cheek slement 4
wrranged o the pariage Y aoves wvay from the oheek element 4 wrranged ov the forkeshaped stide brackst 2
When the desived didtance s reached, thety, @ i the st endodiment shows in Fig. 1, the claoping devive 5 &
actoated by tghtening of the clamping sorew 50, wnd the oseriage is thus fived in the position that it hae reached.

FThedrive strursent 80 can then be temoved.




8

A3 fo the firg embodiment, the stiainment of the desived posttion van be defined av being when 8 defined

adjustment foroe Iy achioved. Howovr, thare 5 also the possibilty of waing & delined adjustasnt ool as the

v

oriterion, which van be set sinply by en actating sangle of the dejve toot 8 Tn this respent, the prip 34 Smctions

X

as an anghe index, When the drive instrament 89 is

negried 0 & pommal posttion, sl # an adiestment tavel

w.

corresponding to a votation of 270% ls provided, ftde d

X

by actusted by rofation until the grip 84 resches x thee-
Qusrtey fars porresponding e 270, Fu shis way, the destred adfustment i schioved, and therefare absw the

5

destred listance betwenn the two cheek clementa 4, 4% & reproductble adjustent of B

,

mplant can thay he

achieved even poder d8 conditions of use.

it wild be noted that the second embadiment, shown i Fig, 2, doss not neesssarily have t be sdjusted by means

of the drive device and the asscelated debve fustroraeat 88, sad dndtead @ recsiving coupling K g wipping ool
can Hkewise b provided, that ix 1o say, as In the fest ambodiment, with focatiog boves 29 on the forkeshaped
3

sticte bracket 27 and s corresponding focuting hole 3% on hevartiage 37,

X,

g 3 shows ¢ thivd embadiment which, tn contrast to the first twe erbodiments, doea not have & fork-shaped

-

alide bragket, but invtead v voe-stfed slide bragket 27, The goids groovs 28° has e wpwardly directed srderons,

in witich 8 hook continuation of the longhuding ridue 35" enpages and thus dolds the cartlage 3 o the one-
wided shide boacket 27 This embodinent s designated as “monoeai

A Rarth ewbodiment, shova in Fig. 4, maindy ditfers fom the ambodiments shown in Figwes o 3 inthat g

in o skeloton vonstretion. The slids plece Is in this oase designed as a sitaight of Veshaped bar 2° {the latter i

2N

cHions a8 o support for twe shiding carriagen X

shownin Fig 4} & . which are Stted onto and wre guided In

s rovable ousmer on the Bar 27 Meorcover, the har 2 fas & noa-obonlay crues secticn, in the

Hhutrative ermboedinent shown wn oval vross spetion {see Big. 4d), and they scoures e stiding carrioges

v

againet fwisling with raspect to the bar 27, For this purpose, the shding cartfages 37 oach have u theoughe

opening congraent with respest o e crossesentionsd sShape of the bar 37, This through-opening s part of

N

clamp, which fs acteated by a clamping device 57 This compeisey a sorew 30 which 15 mounted with its bead

ST car one sde of the olamp and cooperates with 2 muding thread 53 wrranged on the other side of the clap.

-

By tightening of the scrow 30, the olamp s actuated and the respestive sliding carringe 37 i thereby Tixed

Y

refative fo the bar 27 will be nnded that the won-circalar cross ssction i not ossential, and fngead the oross

sention can alsn be e Csee Fig, 40

In order v achiate the exprnsion element thas emed, receiving cnuplings for the gripping tond 7 ave ancg agad

formed on dhe sthling carviagey 37, For thic pusprse, a8 i the aforomentioned illestrative enshodiments, the

shiding varclape 377 fu cach cave has o locating bove 39, bid, in confrast o e afbrementioned smbodiments, the

bar 37 dees not need to Tave any Jocsting bave The a proading ol 7 s Btted with woe of s stathonry shibs

TET e one of the locating boves 39 ard with By siovalde stoh 797 it the other lovating bore 3%, & arexyl of

which, when the sproading todd v achuated, the b slidig cantldges 377 ars thovad awvay frote sach other along
the guide defined by the bar 27, When the desired position is resched, # is seoured by setustion of the claoping
dovise 37, and the spreading fool 7 van be romoved.

As inthe embodiments descrthed above, the cheek eloments 4, 47 ave hold by means of the clawping device,

In onder to beiter Bk the foplaot on the veetehey, 2 fixing tongue 37 b provided, which s srmanged Jutting o

s

cavriaees 37, o will be noted et such g Bxing songue 37 con slse be provided in the othey

fFrom the ¢

M
=
i":e

3

8m?:><3_s:i§sxsmtsz_ § iy explaingd in more detait below fn respet of the cmbodiment shown in Fig. 4, and this




explanation applive analogowsly 1o the othey embodiments. The fixing tongue 37 iy wovided with a reduend

7

fon i the sliding cariage 37, By vivtee of s reduced oxtterial

R

{ thichnese 370 in the aven of e tans

eas ITG, the Sxing fongee 37 cant be bt fa ceder o modify #e anyle position relative to the sifding
e 37 T rsi:‘l“ 1 adaptation e the partiodar anatossical conditions of e vertebra, v order o aohive

aptinvieed beaving of the fixlng tongue 37 on fhe vortebe, o move precisely on the pars theren! AL s free end,

she fxing tongue 37 & provided with & fastenitg opening 371 The latter s proforably clongate and, along
tovry omg wides, dv Givided fto throo aesy by two peolesthns 372 The edge of G foskening opening 371 4
shaped obliquely by seder to provide, together with the projections 372, a condeat contact sarfies. A pars sorew

oy o
A

377 with arow

nd receiving head can thes be mountad ip a total of thres positions o the Sisteolng apenings TG

an apper poaition, smiddle positlon betweon the patev of projectings 372, and & lower posidon. The paey serew

i

7 e thus rosumied becoend the positions in the idtening spening 377 ofthe Sxing tongus 37 such that o

=R

@

assuvee Gifferent ares{polvaxial} o two divectiony azfsd through & 15°. The slhosasiows of the fasiening cpenings

»J

1 are chosen such that the different positions cach Bie 2 muon apart, that s to say aw overall adiestment of 4w
ts parndfted by the tiree positions,

Figures ¥a, b show an exarple of the serangemiont of the huplan In o vertchea 9, Floure 83 i a.rowr view of the
vertebra ® with 2 fanina 93, whure o spinoas process 82 and addivining sveas o the vipht and o8 of the e

have been removed by resection (Indicated by troken lines) The faplast & huorted il the opendag thes

formed fn the lamina 83 and, & has besn dospribed sbove, the expansion cloment 1 fvmoved apart such that the

cheek clomente 4, 47 of the implant come 1o bewr ov the sectioned serfioss {shawn by baiching i Fg, 84) that
have beew produced during the rescotion of the laming 93 and ane braved agatngt these surfapes. The implans
thug forms & bridge connesting the bwer vale o the Judua 83, The spikes 46 on the outer Foes 43 of the cheek
slernents 4, 47 engage in the sectionad surfaces or the lamine 93 and this provide primary fastoning of the
fnplant. Jnoonder o Retber proteat the implant sgainst disTocation angd seadnet undesired twisting, Hather
anchoving ¥s provided on bath sides by e fximy tongas with the pass serew 377, specifically s the pars o

Y \

the vortebra 8. The fatter iv symbodized fer Busirative prrposes 1 e partislly cotaway visw din Figues 8¢

Bilaterdlis csigalyaly implanidtom

STARADALMI JIGENYPONTIK

I Erdsio wmmplantitenm egy csigt}iya {9} ssigolvatedhez (93), ami tartsimae ogy keresziiantdt ds opy-ogy
rogaitd spevkezetet v csigofyaly baloldall &¢ jobboldult dpdhen, abol a kereszhtartrak van egy

yverstlszerkezatiel €23 &5 3 wezetbseevkewst {23 eonidn  hosesivdoyban eltobhaidsn dpvamdt
foszitdpotikkal (4, 471 clldtolt expanaits clome {1}, shol @ feaitbpaiihnak 4, 47 ay egynuishoy képest
olfenkezd rdmba wdxd kahd oldaldn 2 cvigolvalers (83} feifoked feftileted 43, wedamint
vissrafutisgitid weioszo van,

axzal ;aii&meﬁ Ragy
sibpeiik (4,

vereibessihercthez{3)

3 Blfelvd olletnsh @31 a
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&

e

Az L igdaypont seerintl mplantitum,

areal jolivvrenys, hogy

ax zerhigaet egy, & fowdtpolik 4, 4 & a vezstiweerkoset €2 ko206  wiksdd
befoudyrerkeretkdnt (5 5 van kialakitva,

A igdnypont szerintl implantdium,

szl jeBesprve, By

2 vicozaBrdsgle retesy olyan retesy clomebkel van ollltve, anmdk o HsBOpofdk {4, 4y S e

XY
1
)

veretliarsrkerat (2 kéaGH wmihddnek,

& 3. igdnypont swerind Implantitem,

W

azzal jellomesnve, bopy

aretosy clemek revdedssed €¢ legalabb apy abbas zwyveheved vannak offdtva,
Az -4 {pSuypontok hrmelyike srerint mplandten,

axest fallesverve, hogy

Sxo sieittesavant {30 tartalms, ot az Sllitdseerkezet Spvardedt képead.

Ax L8, dgsnvpontok barmelyike srerinti implentitum,

szzal fellomenve, hogy

@ masedik fariboln (4" oy Aildseerkivasttet (37 vvan stliava,

enariol birmelvike saarfnt nplantiftum,

awead jeBoueve, hogy

azexpanzids clonmek (1) legulthb ey, & foseltdpoiikon (4, 47) 61 oldalra kinyald sdass van.

A eiafi g

s

svpontok barmelyike sreringf imphan®ivm,

weead Jellowmenyve, hogy

& verctlcaerkezetnel (27 gy, & hengerestil olidrd radin (7 van, & a fosritSpoithon ¢4, 47 10vd
csnsaaen {3 wazal komplomenter Kivigds van.

A8, dpdnypont seadintt fuplanidbam,

aweat llemorvn, ogy

"

erd 27 Vealalad, &y o W swdral 30 - 1D fokoy wdge séraak be

sy

Av ol fetavpontok blrmelyile arerint tnplantdtom,

szzsi jellemenve, hogy

vifla k¥zshy

<4

vegy vills mlaky shmed £2) van o

sovpont sauintt apdantdtem,
seal jellemenve, hogy

S

& osiseka (3) horeny €5 veastsk {28, IR) segitsdgdvel Nigy van 3 afnen {2} vemeive, hogy s Mo

Formaedrday ieszkedik a veretikhe,
A vagy 11 igdnypord seerintt fnplanditum,

aazal fellomenve, hogy

e

& cadszkdn (3} epy wegbaitd bovsnderss (81 vart, amd & sinen £3) thonsekodik

e

A 12, igdaypont srerh fmplantdtm,

szl frllemerye, kogy



< 1i-

3

ameghajie boreralense(8) sgy fognrott vl vagy ogy menatey ond.
A2 wgy 13, igdrvpont seerind breplantBum,
srzal jellemenve, bogy

s

a reeghaitd berendards €8) Bufthend

Fakitdsi,

e
L

. Az eldad igdoypordel bivmelyike soorinti inplantabun,
azeal jsllomenys, hogy

g felekad felitler (423) Tiegyes klugrasokat (48) tartalmaz,

16, Az olbzd ixdnypontok banuslyive szerintd inplantdtunm,

azzal jellsmenve, hogy

2

a felfekod feltler {43} coontndvekeddst elboegitd bevonsttal van elldha

5

Y. Az eldad fndnypontok birmelyile szerintl iplantdtam,
srzat jellemerve, gy

a fesaitdpaiahon {4, 47 Byd feltokyd Rditivtek (430 cgymdasal seinthon varaai.
18, Az elbafigdnypontok bimmelyike sreriti mpiani&im\

azzal jellomenve, Bogy

& foszitdpolikon {4, 4" )Y legnishb ey rdgaltd nvedv (37) van.

IR A& I8 ledoypont szerinti implantdium,

azzsd jellomenve, hogy

% 78

5 nyelv (37) tartaimaw agy felvevd Bsaket (371} coy rigzitd clem avdmdra,

26, A48 igdwypuat seerinl inplaatdton,
sezal jellemyvave, hogy

3 fobverd Bsrek (371 ) egy Pars-cvavar (377) poliaxialis Spvarisieg van kiképozve,

PPy

M

. & 18, ipdaypont szerintl implantiium,
asral Jellermesve, bogy
a felvevdy Biszak (371) bosastvanyban ©9bb ooy résssel (373) van feloasvy 13bh epvéreimtl belogadsd
posiching ¥ régaid olen: Sedvuin.

22, Az eibad fgdnypontok bavmelytke sreving fmplastatum,

axest iellemerye, hogy

a7 sxpanzide lemmen {0 coathakord clenek vannak ey fosaiid szorszdm {7

23, A 22 pdnypont anetingl rophatitum,
apeal jellonserys, Rogy
a caattalozs slomek Atrnend Reatok (39, 391
24, A23. igdnyvpont sering %mp’éimt&ium,
azeal jellemrenve, fiogy
obyan fesaltS soerszdraraal (7) wan clldtv, atntel fosaltd Ravjaln o oxatlrkend clomekkel honform
menesd clemek {79) vaonak.
25, A 24, tpdnypont szerintl mplantiium,

grzat plomenve, hogy
2 Boxeitd weorsaday (T3 egy Toowlid fopd, aminek egy tengelye {18) €5 sy Pogantyiin (7 §}w

3. AZS. igényposnt szevintl ingplantine,



%,

s

X

powes

o4
3

guval jellosienve, bagy
ey olven atételiel van olidtve, amy o fogantylra (F1) hatd oiikSdiotd moepdst sz dladis sotdn

sregndveli.

. & 26, ipdovpont seerivdd wnplantdium,

azeal jcﬁemazve, ﬁagj@

ax dndtd egy L Hhodssd emeld (73 aminek 3 Hopdepratiy (4} az omoldkan! logalshh

A28 wagy 2V igSnypnatsrering huphanidtem,

seai jellemezve, hogy

gz aitdiel & fongelyben (T0) van olbeivenye.

A6 - 28 igdypontek barmelviks sesviot! implantdbuny
axzad jellenpeve, hogy

ax dticel dey van kisleks

\‘,'tv

3, Bogy & foseB8K Bredrs mozgdst végerusnek,
A 12~ 14 induypontok barmnslythe szerintd implansatom,

avzal jelleomenve, hogy

agy mikddetd saenrdvn (B9 var, aingh 3 ongelye £88) e epvik véadn sy kapoe

pg

At fagalme,

vdgsn egy fogantylval (84) vam allatvg, &5 gy oldalra mutatd satghalyvaes jeled joltlda
& 30, fadaypont seeringt Smplantitum,
azesl jollcnweny, hogy

& Togantyd (B4 ¢4 & caighelyret elad jelcdds spymansal kombitndhae van Kialalilea.
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