.efe3deYVI.(j6T: @a r | 1917/ PCT 21.12.2001 Engli sh translation of the

I nternational Patent Application No. PCIT/CHO1/00740 5 "Device for

osteosynthesis" in the nane of Synthes AG Chur Device for mmuﬂmmwmmmﬁm

The invention relates to a device for osteosynthesis as cl

precharacterising part of claim1. Assenblies of this type serwmis§or

screw ng tgﬂﬁgher el enents such as pedicle screws or pedicle hooks in a

pol yaxi al & Tranner, and are used in particular in the

spi nal colym., Howgver, they may al so be enpl oyed for 15 pdw mmum"mmmﬂ"

general . Addltlonal fields of application include their use in,gomhination

with external fixators and intervertebral |nplants A deV|ce of this type
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bushi ng wiDebiceFoEo9RbEPRNBEIR" Mem@ﬁéﬁf@yﬂtﬂbs Aeaa’muuof a sl ot so as to

achi eve an 1 nproved fastening of the screwin the plate. This known devi ce,

however, suffers fromthe disadvantage that the bushing used is of circular

shape so @gether with the screw as the screwis screwed
Dt for Btdob el

in, thus preven com ng |l ocked within the plate. The 2 5
bUShI ng may even turn around conpletely within the plate hole, so that the

wrong sid thereof faces ward (the inner cone taperin |nth Wr o
di rect | on) heTHAVENtoB ESRISS Jp Analevica: doprosiaesiathesis 88 cBimedni dhs

mer el yqi nip a&t‘é éﬂﬁoéédlafél ir§ 4t he background of the invention and does
not nmean that at ﬁ nt o filing the present application or its
priority the C|ted state of the art was actually published or otherw se

known to th 2 Th t tended t dy f
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| ockabl e in an angul arly stable nmanner relative to 5t bone Iate wi t hout
necessi t ain tlge @rgazefdthe shimal wetunani toweverbéey. rrmycalsm hg empidyed for
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have to beonbieatisnonith @xtarrarfixatoreBhdCintsrverebtal impldats.ati ng from an
exactly circular surface, and refers in particular to prismatic and

el liptical cross sections. The advantage achi eved by this consists in the
fact that pt | QRS i t he
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US 6 235 033, no additional |ocking screwis necessar%/
known device, however, suffers from the disadvantage that the bushing used is

of circular shape so that it may rotate together with the screw as the screw is
screwed in, thus preventing it from becoming locked within the plate. The

25 bushing may even turn around completely within the plate hole, so that the
wrong side thereof faces upward (the inner cone tapering in the wrong
direction).

The discussion of the state of the art as set out above is merely intended to
30 illustrate the background of the invention and does not mean that at the moment
of filing the present application or its priority the cited state of the art was

actually published or otherwise known to the public.




I.Ln one particul ar enbodi nent, the cross section of the through hole forned
in the osteosynthetic device, which is preferably realised in the formof a
bone plate, is polygonal, preferably hexagonal, so that said through hole
has the form25 of a prism preferably a hexagonal prism In the case of

t he hexagonal enbodi nent, the bone screw may be sinultaneously noved in
three planes wthin the hexagonal through hole, making it possible to
adjust and fix the screw at any desired angle. Said angle is only limted
by the pl G t a1=la)s t i

Cross sec?fh?;nlmé |s§§ %8??8 mﬁ\ggg?% pos%)?f)qréﬁi?bhﬁgbg%ne gp*%ﬁeé ﬁaw ng a
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the central bore of the bushing,t S.in one ec n and the ore
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However, the bore forned in the bushing may also 5 be realised in a

circular cylindrical shape. Pr ef erably, the bore of the bushing is provided
with an internal Lew.t hr Thi m_t ckin f & he bushi 10
Bt endi ng ASFPROS NG S IMERE: 1l obisTis aLhiedey 5/ eBr8 et BV Wt

t hr ough h@hgwfsqhgqgaﬁJfbgapc|gﬁﬁ gosynt hetic device, which is preferably
realised as a bone plate, nmay al so be of elliptical shape. In a specific

enbodi ment, the cross section of the through hole consists of tw 15
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its outer apyr é@se gddtiom ﬂaylaﬁagliﬁsm badekadtly theulgr cartaef anddefarstine

t hrough hol e by the pon-circ lﬂ lines. 2 o ln order to be radially

conpr essi PRH tpRyIsmatic @Fgﬁ Rligal crosssegions; ng may be provided with a
continuous slot preferably extending parallel to the |ongitudinal axis of
the bushing. In an alternative enbodi nent, the bushing may al so have a
pluralityThie advantage iachevedsbyitBispeafsistakinythexfaehthatgthpabashing can nbe

£ ks | plrtas iAo dsroutit axBoviufs theiond Ssek shrewsd i Rhe BB or ¢
bl asti ng. sataeb&mlﬁgl%dlwlrﬁatspéﬁﬁﬂ thé't Ad FelBREmRVBR R NTBENGEEH &weuémngl y be

r oughened, tg means of grit blasting. However, the surface of
bushi ng, pnéf eawgaw i wotlldetakeeplace anysnere, ihat ithe diushingowosididherefere, may

al so be p p far
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e advantage 0 configuration |ie t he positive agenent between
the R&hi AGCANG f%bgoqéSép%Senmdgﬁlqr@ 0GR W\)ﬁlﬁ‘leées"ﬁfganot her
speci fic enbodi ment, the through hole forned in the osteosynthetic 5

device, which is preferably realised as a bone plate, tapers towards the
bot t om suiri ace particplaeemizdiyeat, thetaoss csectidmeofd*pe $Iunohgheholerfoanedsinl ting

in reduceqg cross segtions which event .t he bus al li ut _or
from bei ng" ﬁlﬂt'c ‘f'?%b‘f"p'%li"t IFePraleraPly e @? 'Qe@ﬁ Eﬂ{ P%ngof‘ﬁrough
hol e and FhﬁeCl@rﬁlﬂ i preterably Héa@gbuéhlsa%af@alaehmfgﬁ%&émqhelfanﬁo t hat
it is sti 055|b 10 to intfoducé the conpressed bushlng into the
t hr oudfh h@fea prism, preferably a hexagonal prism. In the case of the hexagonal
embodiment, the bone screw may be simultaneously moved in three planes
within the hexagonal through hole, making it possible to adjust and fix the screw
at any desired angle. Said angle is only limited by the plate thickness and by the
abutment of the bushing on the reduced cross section. It is of course also

30 possible to use bone plates having a plurality of through holes.



The form.of the peripheral outside face of the bushing is suitably convex,
and preferably cylindrical. 15 Preferably, the osteosynthetic device - at

| east in the area of its through hole and the bushing - equally at least in
the area of its peripheral outside face3consist of different materials,
preferably of materials differing fromeach other in hardness. The bushing

, f l e, i st bj. tipl i ial . th
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ongr L ud GrTesRpadianda Bt tng: Bowgver dhEHDTREPaEd i theraushing Gy Alsee
fornedsi n yhealieainPa &fréuldf cPMrftitapshage.t he direction of its central axis.
The hei ght of the bushing 1s” suitably between 40 and 85 percent, preferably
bet ween 45 and 65 percent of the height of the through hole. 30 The bone

nead wai ol EEAPKuRHE B o T, BEeRiRrls Probif TRl WA 0 Bt "
thi's conf g péirfifs & JodKidd of e IshaRgli ng and the |ocking of the bushing may

thus be realised in a single step. In the follow ng, the invention and
i nprovenents of the invention will be 5 illustrated in greater detail wth
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screws, pedicle hooks, external fixators, or intervertebral inplants are

possi bl e. Piate; mayialsqibaaf efipticai $hape.i s a perspective view of a device for
osteosynthesis realised in the formof a bone plate; 15 Fig. 2 is a cross
section of the bone plate according to Fig. 1 with a bushing introduced
t herei n; @ spedific empedipet; thes crassveasttion dfithlithrpugh heleusmsists toffi tivbe
device for_2 0O 8 teors%r:lt t?esis; Fig.. 4 is a ho izoBtaI cross, section of the
bushihy aemnaﬁﬁée SETECIFIes, caangetedl Q- ane, ANoMeT: PY &MERBY, I NANHiIcHIatg o
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cross section of a variant of thée bone plate; Fig. 7 is a perspective view

of a bushionterssirfaceevhich seay be inserieddata the @oowes formes issherbraughchgleat e

according btnyheF 'n%'n-cE?\r;cuTlanrqines.6

Detnd

20 In order to be radially compressible and radially expansible, the bushing may be
provided with a continuous slot preferably extending paraliel to the longitudinal
axis of the bushing. In an alternative embodiment, the bushing may also have a
plurality of non-continuous slots preferably extending parallel to the longitudinal
axis.

25
The surface of the bushing, preferably in the area of its peripheral, outside face,
is suitably roughened, e.g. by means of grit blasting. The through hole formed in
the bone plate may correspondingly be roughened, e.g. by means of grit
blasting. However, the surface of the bushing, preferably in the area of its

30 peripheral, outside face, may also be provided with a macrostructured portion,
e.g. in the form of peripheral ridges. The through hole may then be

correspondingly provided with a macrostructured portion, e.g. in the form of



Fig..8 is a longitudinal section of a bone screw to be used wth the device
for osteosynthesis. The device for osteosynthesis represented in Figs. 1 to
4 consists of a bone 5 plate 1 including a bottom surface 2 designed to

bear against the bone, a top surface 3,4and a through hole 4 connecting the
bottom surface 2 with the top surface 3) designed to receive a multiaxially

adj ust abl e bushing .10 for, a bgne screw 20 (Fig, 8), the throygh hole 4
v ng o RSPRar Siddess " ThaAQUAHaRS 8 this Gongurblion b ila A GaHbe

through h%lg@ga@e' t‘b@ﬁﬁ%& sk Lﬁﬂ{ing‘ﬁgﬂ atﬁ% %ﬁ%&ﬂ%@%ﬁi@h@tﬁ@é&%évéﬂﬁ bone

screw 20 (ki , the bore 1 av ongi tudinal axis 12, as we as a
peri pheral outside face 17 designed to be in contact with the through hole
4. The bushing, 10 has.a continuous slot 13 so as to be radiall .
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pl ate [ Vi i % rface
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from f al | isugfacataral pfeferabheilsg jomesdsdhedop sbufacapthus tesailtingdinc sstiuced

- ti 9 of the t h | 4 d.th [ ibilit f th
Phont e 16768 Sedonsiinth sttt IRs Bush RS rOM TafigoR e rh elnd P eacs
i ntroduce dype @lﬂfﬂylﬁssﬂ‘i’él RitRiceRY ctésd néébtbhe d_fh'ﬂ%lgfhra I HoleAsarﬁhpmé in

Fig. 3, the surface of the bushing 10 is provided, in the area of its
per i pher alconpressigiity ethe hushing ane selested adaavatehyose ithat it is stHepessibleof

e S P oviaif e e coRnrE SRRl BL ARk B B hOhe Form of peri pheral -
ridges 19 (Fig. 2). As shown in Fig. 4, the cross section 6 of the through

hol e 4 extending orthogonally to the central axis 5.is shaped in an
appr oxi matldieyfaiexaftheaperiphesal auiside face af thepbushingds suiablysearviexn and of

t he bushi A di 30 orthogonally to the longitudinal axis 12 has a
forn1corrgg%%%%ﬁggsgﬂggggntiaIIy to that of the cross section 6 of the

through hole 4 of the bone plate 1, so that the bushing 10 which is placed
o B! ietoror RS Sh Bty R W th kBl o <
as 1o its RRHeAbUSKihE LS4 Atledkt Vi the dr88 J1AREpRlighéral outside face -
consist of different materials, preferably of materials differing from each other in
hardness. The bushing may, for example, consist of a biocompatible plastic
material and the osteosynthetic device (e.g. a bone plate) of a biocompatibie
20 metal. However, the bushing may also be made of metal and the device of a
plastic material, preferably a reinforced plastic material. The different materials
cause a plastic deformation of the surfaces and thus lead to a positive

engagement.

25 The height of the bushing measured in the direction of its longitudinal axis
should be inferior to the height of the through hole formed in the bone plate as
measured in the direction of its central axis. The height of the bushing is
suitably between 40 and 85 percent, preferably between 45 and 65 percent of
the height of the through hole.

30
The bone screws to be introduced into the bushing preferably have a conical
screw head which is provided with an external screw thread. The advantage of



As shown .in Fig. 2, the dianeter of the bore 11 tapers in the direction of
the bottom surface 2 of the bone plate 1, so that the bore 11 has a coni cal
shape. In 5 addition, the bore 11 is provided with an internal screw thread
15. Fig. 5 shows anot her enbodi nent of $he bushing 10 which conprises a
plurality of non-continuous slots 14 extending parallel to the |ongitudinal

is 12. ' rm ts the bushi 10.to b i al | i bl d
ad al |y ARG GiDALRE TePRGGAULAS Fsbrs of OF DU nemaltbe, show
anot her erfeodiaead irPh S;r{beregtg)gl ng 10 and of the corresponding bone plate 1

in which the cross section f the through hole 4 is defined by two
i nconpl ete semcircles 7 connected to each other by neans of 15 two

non-ci rcular, i 8. rresponding to.this, the bushjng. represented in

B o, 7 s 18 e doTonogne e cRVaRer ) rRES s etinoph the nvERESE Jpu°Be of
which bs gRkerited! ina!'gﬁe&@rc Qetail RUiRY 1 f9ErecEh td Whdli SavahNy Céi!abYalﬂPrPétREd
sem circular protrusions 26. The two protrusions 26 are received by the
grooves f deprasebiatione abiseverat ierabodimarys 8 Alli the rerabedimentsighlatiel to 4nof t he
bone pl ate which is, 2.0 e |1y .spherigal. en inserted inpto the bone
pl ate, thé)s%%%slémhbeq'fo qeg 'qeot@%@ﬁﬁ% 'ﬁotﬂﬁe aﬁ’gm Q\th@ twepr%?ngus?l‘gﬁgo%sand
or t hogonalgpyli4tidrid for ?édﬁ:l@écr’éﬁiséi bqitle ROOKS) dixtarfibHidton, BPRERRITEbREE
possible in all directions apart froma novenent in the plane of the plate
(car dan j énptants arespasidblBushi ng 10 may recei ve the bone screw 20
represented in Fig. 8 The bone screw 20 has a treaded shaft 21 permtting
it to be anchored within the bone, a screw axis 23, and a screw head 22 for
i nsertion|nthedtdwingentral bore 11 of the bushing 10, which corresponds
substantially to the shape of the bore 11. The cross section of the screw
head 22, which extends orthogonally to the screw 3 0 axis 23, has a tapered
portion proxi t ] ; : w head
22 is provi deﬁi\ﬁ% éagj%erét%éc?wgls\ng‘&roefvz\% td ﬁ&%ngog? S%%H%cé(;sgges%%%gsﬁﬁ@%t he

i nt ernal screfororhokeabond pldtet he bushing 10. In addition, the 8 screw head
22 is gr ovided with a hexagon socket 15 for receiving an Al len key (not
shown!?n the drawi ng). In the followng, the clinical utilisation of the
devi ce for osFRpPsyné NeTrésVskbtion JFothel BoRE SISRC acbS@ing 6 Mgshi Wanhlg of
the device cones preassenbled in the bone plate 1 or in the Jaw It

t her ef or e doebushing irteeduasddbereivert ed by the surgeon. The bone plate with
t he preassenbl ed bushings is applied to the bone. This may be done either
before or after the reduction of the different bone fragnents or vertebral
bodi es. 10 Thfig Risat perepeiives viehe of eebashing tb de pEegiwith the devlve forr ews:
a) drilling, tappin screw ng; b) drilling, screwing (using self-tapping
screwsy; or cPs Flé&ihﬁ@'s(usi ng self-drilling and sel f-tapping screws). It
is also possible to use aimng devices or drill bushings. It is of course
not 15 suitable to use fixed aimng devices, as this would nean to

sacri fi ce t heFiglvadntacherizentalrcrasssectidnyofitipdnishingacearding toltigs3ich an

ai m ng device may nonet hel ess nmake sense in cases in which a limtation of

the range of adjustnent is desirable. Drill bushings are needed in cases in
which no sel f gg 14 jgg zﬁé“réﬁé&i\fér QieWs Bfl adBiGsHind) Ab eheTused Rt the ldedider for to
inserting the screw. 20 In such cases the drill bushing serves to prevent

soft-2% ssue i Aptgegynthgeise are basically two possible ways of placing a
plurality of bone screws: A) if bone reduction is done prior to the
application of the plate, the screws may i medi ately be fastened; and 2 5
B) in cases i RigMiista thorimontaidinoss saction ofcen eaddntesf thé®oapplateat i on of the
plate, the screws are first turned in only so far as to fix the plate on
t he bone; after that,

Fig. 7 is a perspective view of a bushing for the osteosynthetic device
30 which mates the bone plate according to Fig. 6; and



t.he final. bone reduction or correction takes place and the screws are
subsequently turned in a few nore angul ar degrees so as to becone | ocked

wi thin the plate. 9 Clainms 1. A device for osteosynthesis, including A a
t hrough hole (4) designed to receive a éultiaxially adjustable bushing (10)
for a bone screw (20), the through hole (4) having a central axis (5); B) a

push 15, (100 UE 3 okl BB A 9 sl WOBL RGP Pl

| ongi t udi nal g3 st thégsiswel | as a peripheral outside face (17) desi gned
to be in contact wth the interior of the through hole (4), characterized
in that C the bushing (10) is reallsed In such a way as to be radially

conpr essi nd radi al ansi bl e; t he Er.9s i on. 6 extendi n
ort hogonallie #6Vieh a0k Batabsin RS fasrepahist RoHR: duad SRS ol A HePe e
Cross sectjfe andltﬁtﬁn L@Bbﬂ&n@tﬂfac@@%@fé@fd bespaaéinxt e bBﬁe a top

| ongitudinal axis (12) is sha in a formwhich substantially cor r esponds

to that ofsurfacect, ansd sdbrough Eebe dfconnecting thepotiome spdace Lowithaherppt he

Cei a1 ve EURPE T cletaris fhfeceNe MRy carifaB R HuSHng UR BY 2 308 T, &
angul ar oscrw 20 (r-ng r&) ahe \mrdught helede hauihgl @rceptrab arisns hFhe oushingh\ 1devi ce
as clainmed_jn clal characterised in that the cross section (6) of the

t hr ough héFig- @h)nsle§t5‘§iﬁa'|5'é%lth%ﬂ7é°w 98@1‘&""“%’%& acgpiral BO'H?e?(bQGﬁ&”eﬂoth 3.
A devjce r h hol e
(o VLGS, Fod R b SR TR o, RSt ERATRE o Bolinb Bk Yo
devi ce as wéllaasracberl’pherafl altsideefack ai7dedighed 3o beharcmttadsti withl the tivdoaight he
t hrough hol e £4) and the bushing (10) are shaped in a formresenbling a
t oot hed whelg 10 5. A device as clained in any of the clains 1 to 4,
characterised in that the dianeter of the bore (11 ) tapers in one
direction and that the bore (11 ) is

The bushing 10 has a continuous slot 13 so as to be radially compressible and

15 radially expansible. The through hole 4 of the bone plate 1 is provided, toward
the bottom surface 2 and toward the top surface 3 thereof, with a reduced cross
section 9 so as to prevent the bushing 10 from falling out or from being pressed
out. Suitably, the reduced cross-section 9 of the through hole 4 and the
compressibility of the bushing 10 are selected adequately so that it is still

20 possible to introduce the compressed bushing 10 into the through hole 4.

As shown in Fig. 3, the surface of the bushing 10 is provided, in the area of its
peripheral, outside face, with a macrostructured portion in the form of peripheral
ridges 18. Correspondingly, the through hole 4 of the bone plate 1 is provided

25  with a macrostructured portion in the form of peripheral ridges 19 (Fig. 2).

As shown in Fig. 4, the cross section 6 of the through hole 4 extending
orthogonally to the central axis 5 is shaped in an approximately hexagonal, i.e.
non-circular form. The cross section 16 of the bushing 10 extending
30 orthogonally to the longitudinal axis 12 has a form corresponding substantially
to that of the cross section 6 of the through hole 4 of the bone plate 1, so that
the bushing 10 which is placed in the through hole 4 is rotationally stable



preferably shaped in the formof a cone. 6. A device as clained in any of
the clains 1 to 4, characterised in that the bore (11) of the bushing (10)
is shaped in a circular cylindrical form 7. A device as clained in any of
the clains 1 to 6, characterised in that the bore (11) has an internal
screw thread (15). 8. A device as clained in any of the clainms 1 to 5,
characterised in that the cross ctign (6) has an elliptical form 9. A
devi ce as 'elREVEEQ |t§ﬂo%§pd(wa li3xds iEaY"h@e Iém@lrgpg a%&fsiﬁblér"i”g'@ﬁ the thiought he
Cross sectyy 4(3@t i dlﬁe&éﬁfﬁ d| VRN @ltéqles (7) connected to
one anot her y rregr=s éoirfd onaccly}?(r:u ar lines (8). . A device as clained
i n any of Ashehawniingig. Rotes dtanmtectoértheetxbrerﬂtlmershe tbeshnewgo(lm‘)theas a

ti I t 3). .1 devi | ai hed I 10, t d
Chat ¢ he. ol safads 2 b e hine plele % 50 thal ot dd el 2 2enEa[ $B50S s a "
devi ces as a‘ahﬁidﬁe%é Bord #i 18 ar%wo@aawﬁhﬁr.m%ﬁ%ué&ré\n%réahq gushi ng (10)

includes a plurality of non-continuous slots (14) preferably ext endi ng
parallel to the Iong|tud| nal axis (12). 13. A deV| ce as clained in any of
t he cla| 0 12 racteri ed'n hat of the bus (10),
or of o abl §19-7 808 PDAMR Sribodiiiont AL ingbuslfa MHLRER Smirsesd Pllsalvenen.
pref erabl yf th\bnﬂ&ﬂﬂﬁlu@ﬁsgﬂbﬂs P @tdritling paléJIeHo tﬁquri?i@@dlﬁél QJ(IQ' TBAThR any
of the clains o 13, characterised 1n that the surface of the bushing

(10), pr ep@rra5$ ythenbum;ngr t tef be tradigdlyi mmpsﬁssmiatendieraﬂ@dm expansible
prowpq5 WE“%&@“%Q?'Q dqg?rﬁﬁ]%%alg G harder material than that of the bushing

(10) i any of the clainms 1 to 14, characterised
in that the surface of the bushing (10), preferably in the area of its
peri pheral_, outside face (17), is provided with a macrostructured portlon

pr ef er abl f'% t@ pedi pnehew ?F@F@GE erpBpdiment af d@@l eushiggc18i aed oh thRy of
the clai mMyokebBording HAREIAR 1 FPdhich thBHro5d8ection 6 of the through hole 4 is

defined by two incomplete semicircles 7 connected to each other by means of

15 two non-circular lines 8. Corresponding to this, the bushing represented in Fig.
7 is shaped in the form of a ring the peripheral outside face 17 of which is
spherical and which is provided with two diametrically opposed semicircular
protrusions 26. The two protrusions 26 are received by the grooves formed by
the non-circular lines 8 within the through hole 4 of the bone plate 1, which is

20  equally spherical. When inserted into the bone plate, the bushing 10 is rotatable
both about the two protrusions 26 and orthogonally to this axis of rotation, so
that adjusting movements are possible in all directions apart from a movement
in the plane of the plate (cardan joint).

25  The bushing 10 may receive the bone screw 20 represented in Fig. 8. The bone
screw 20 has a treaded shaft 21 permitting it to be anchored within the bone, a
screw axis 23, and a screw head 22 for insertion into the central bore 11 of the
bushing 10, which corresponds substantially to the shape of the bore 11. The
cross section of the screw head 22, which extends orthogonally to the screw

30 axis 23, has a tapered portion proximal to the screw shaft 21, thus forming a
cone. The screw head 22 is provided with an external screw thread 24 which

corresponds to the internal screw thread 15 of the bushing 10. In addition, the



t.hrough hole (4) is roughened, preferably by means of grit blasting. 17. A
device as clained in any of the clains 1 to 15, characterised in that the
through hole (4) is provided with a coating made of a harder material than
that of the osteosynthetic device. 18. A device as clainmed in any of the
claims 1 to 17, characterised in that the through hole (4) is provi ded with
amacrostructured tion r ef rabl vmth LR r|d 19. A
fevi ce. s Scre head!sE lsovidechufh Bohdiation 8t Marier sefeiiPocant AlLDHEY « he
t hrough h A § PeYH Q% towards the bottom surface (2) and preferably
al so towa?g }ﬂawtop sur ace (3) with a reduced cross section (9) designed

to prevent the bushing (10) fromfalling out or frombeing pressed out. 20.

A devi I d ' d 19, t d that th d d
oroce. e eIt e e ARAUOR of 16645 950 Aedinbgs il e
bushi ng (%ﬂbn@r@e adsehbde! y adapted to one another so that it is still

possible to introduce the conpressed bushing 810) into the through hole
(4). 1. Tilezb_usmgjémqféh@sieu cei casnes preasgeqibledhén meabme plate 1201, in the

o shapec it elsille g RELbBE' A ke ItsBHEE SR fiMBeatl T oOHE RIFS: 1
to 20, chyjigctherpreassémblebiaiushitys uarwpnéurté@w@b@ﬁethmstmégbgfud?@ é‘ltKéB ls

concave and that the gerl pheral outside face (17) of the bushin (10) is
pri smati c bef@e of afteyit ra@ucaﬂoaucpfetbeudﬁﬁ%mt bpneﬁl@g@mmtmweﬂ@b@ odies.

e Ch oudnerapte i paGefELARRE ! bt ol erBR8 "o ca of 1is.

per i pher ala) deillihg| tippliras; &sctewihg; consi st of different materials, said
mat eri al sbg)ei_”,g preferably of different hardness. 24. A device as cl ained
in any of IRgapereWIng BJSZQQ self-iARRING SCERWS) A t hat t he ost eosynt heti ¢

devi ce co i t 2 a reinforced plastic
mat eri al , ¢ ‘sér‘eﬁhﬁ’é (@%Qé %%Eﬁ?lrlllg%( %é%lf taﬁ%ﬁﬁﬁs?gw 5 A device as clainmed in
any of t hét isl alsaspdssibie 14, usshamaingedédess ion drhlabusrhegmeltghtoforfouﬂae rtshi ng

in the di its |on udi nal ( r|or to
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Lo i an BUgablents ieo ke rifing ievices, oReuhis Wit Fe8n! 16 sabfified thepnr r o
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There are basically two possible ways of placing a plurality of bone screws:
A) if bone reduction is done prior to the application of the plate, the screws may
immediately be fastened; and

25 B)in cases in which bone reduction is done after the application of the plate, the
screws are first turned in only so far as to fix the plate on the bone; after that,
the final bone reduction or correction takes place and the screws are
subsequently turned in a few more angular degrees so as to become locked

within the plate.



13 28. A.device as clainmed in claim?27, characterised in that the cross
section of the screw head (22) extending orthogonally to the screw axis
(23) tapers towards the threaded shaft (21 ), said taper being preferably
conical. 29. A device as clained in clagm 27 or 28, characterised in that
the screw head (22) is provided with an external screw thread (24). 30. A
device as clained in any of the clains 1 to 29, characterised in that the
ost eosynt device is a bone plate (1 ) including a bottom surface (2)
designed to bear against the bone, a top surface (3), and at |east one

t hrough hole (4) connecting the bottom surface (2) with the top surface
(3). 31. A.dedeviee & adteosymthesis,angluding he clains 1 to 29, characterised in

that th t t hesi i i di cl I € icle h 32. A
devi ce s IS THEHSN Foln i) HesameEICIdRENe panabexiahiesiuaie RSN (10) ¢ he
ost eosynt ligs %oﬁ@‘é‘c?é%m'(%og)?fhcfffﬁéﬂqﬁhofé g@%’i/i tc?ﬁtrgﬁé&&gs s claimed in

any of the clains 1 to aracterised’in tha e osteosynt hesis device

is an int &)vahushing (1Gphsertable in said through hole (4) including a central bore
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| 109& ()’_v%ﬁlfg[@és ng, @%&)% o(?n) g}e,\g[&fr&( eﬁoﬁgé Q) is secured against rotation
relative to its longitudinal axis (12) while remaining adjustable as to its angular
orientation relative to the device for osteosynthesis.

2. A device as claimed in claim 1, characterised in that the cross section (6) of

the through hole (4) is shaped in a polygonal, preferably a hexagonal form.

3. A device as claimed in claim 1 or 2, characterised in that the through hole (4)

is shaped in the form of a prism, preferably a hexagonal prism.

4. A device as claimed in any of the claims 1 to 3, characterised in that the
through hole (4) and the bushing (10) are shaped in a form resembling a
toothed wheel.
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6. A device as claimed in any of the claims 1 to 4, characterised in that the bore

(11) of the bushing (10) is shaped in a circular cylindrical form.

7. A device as claimed in any of the claims 1 to 6, characterised in that the bore
(11) has an internal screw thread (15).

8. A device as claimed in any of the claims 1 to 5, characterised in that the

cross section (6) has an elliptical form.

9. A device as claimed in any of the claims 1 to 5, characterised in that the
cross section (B) is defined by two incomplete semicircles (7) connected to one

another by means of the non-circular lines (8).

10. A device as claimed in any of the claims 1 to 9, characterised in that the

bushing (10) has a continuous slot (13).

11. A device as claimed in claim 10, characterised in that the slot (13) extends

parallel to the longitudinal axis (12).

12. A device as claimed in claim 10, characterised in that the bushing (10)
includes a plurality of non-continuous slots (14) preferably extending parallel to

the longitudinal axis (12).

13. A device as claimed in any of the claims 1 to 12, characterised in that the
surface of the bushing (10), preferably in the area of its peripheral, outside face

(17), is roughened, preferably by means of grit blasting.
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(17), is provided with a macrostructured portion, preferably with peripheral
ridges (18).

16. A device as claimed in any of the claims 1 to 15, characterised in that the
through hole (4) is roughened, preferably by means of grit blasting.

17. A device as claimed in any of the claims 1 to 15, characterised in that the
through hole (4) is provided with a coating made of a harder material than that

of the osteosynthetic device.

18. A device as claimed in any of the claims 1 to 17, characterised in that the
through hole (4) is provided with a macrostructured portion, preferably with

peripheral ridges (19).

19. A device as claimed in any of the claims 1 to 18, characterised in that the
through hole (4) is provided, towards the bottom surface (2) and preferably also
towards the top surface (3), with a reduced cross section (9) designed to

prevent the bushing (10) from falling out or from being pressed out.

20. A device as claimed in claims 10 and 19, characterised in that the reduced
cross section (9) of the through hole (4) and the compressibility of the bushing
(10) are adequately adapted to one another so that it is still possible to
introduce the compressed bushing (10) into the through hole (4).
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22. A device as claimed in any of the claims 1 to 20, characterised in that the
inner surface of the through hole (4) is concave and that the peripheral outside

face (17) of the bushing (10) is prismatic.

23. A device as claimed in any of the claims 1 to 22, characterised in that the
osteosynthetic device, at least in the area of its through hole (4), and the
bushing (10), at least in the area of its peripheral, outside face (17), consist of
different materials, said materials being preferably of different hardness.

24. A device as claimed in any of the claims 1 to 23, characterised in that the
osteosynthetic device consists of a plastic material, preferably a reinforced

plastic material, and that the bushing (10) is metallic.

25. A device as claimed in any of the claims 1 to 14, characterised in that the
height of the bushing (10) measured in the direction of its longitudinal axis (12)
is inferior to the height of the through hole (4) measured in the direction of its

central axis (5).

26. A device as claimed in claim 25, characterised in that the height of the
bushing (10) is between 40 and 85 percent, preferably between 45 and
65 percent of the height of the through hole (4).

27. A device as claimed in any of the claims 1 to 26, characterised in that it
comprises a bone screw (20) having a threaded shaft (21) for anchoring within
the bone, a screw axis (23), and a screw head (22) designed to be introduced
into the central bore (11) of the bushing (10), said screw head corresponding

substantially to the form of the bore (11).
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30. A device as claimed in any of the claims 1 to 29, characterised in that the
osteosynthesis device is a bone plate (1) including a bottom surface (2)
designed to bear against the bone, a top surface (3), and at least one through
hole (4) connecting the bottom surface (2) with the top surface (3).

31. A device as claimed in any of the claims 1 to 29, characterised in that the

osteosynthesis device is a pedicle screw or a pedicle hook.

32. A device as claimed in any of the claims 1 to 29, characterised in that the

osteosynthesis device is an external fixator.

33. A device as claimed in any of the claims 1 to 29, characterised in that the

osteosynthesis device is an intervertebral implant.



