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“internat i GH4E/PBdt ent Application No. PCT/CHOL/ 00698 "Bone screw' in the
‘nanmg of z,]?rllﬂ P%S Chur Bone screw 5 The invention relates to a bone screw
for connécti 26 bone fragnents as clainmed in the precharacterising part
of claiml, to a device for inplanting such a bone screw as clained in the
precharacterising part of claim8, andlto a nethod for the reduction,

conpr essi Oi: .8 Of f r agoent i.n the
prrengharact Qﬁ%anf'l RIS _c' s Nt ApRlicatin QHQ{”OOGQS
ost eosynt h&Bbse sbaweinan® namosf Shgtheadastdmyr of bone fragnents, as
conpressi on bone screws, or for the tixation of bone fragnents. 15 A bone
screw i ncluding two threaded segnents forned axially in the end portions

t her eof an readed internedi ate segnent is known from US 5,019, 079.
The di anetépwi nt er mredi at e segnent corresponds essentially to the
outsi de di aneter of the external screw thread fornmed in the 20 threaded

di stal segnent, but is sug&i or to the core dianeter of the external screw
thread for hed inventien relassdisdahana satevs dgneannecting twed Hone frayaisrasi 4 e

segnent Lateral.l.y stabilizing the two bone fragnents at the
fractur e@?Qﬁ?‘ﬁ@ﬂ@ag&ﬁ@%@gﬂ?mgrﬁaﬁé?hﬁéwgﬂeﬁp HeYgadoL kpplptitingratich s in
the fact 4Hhaind Berdwwaseslahbalinseee ibA%epaitf hr,ead
pitches, so that 2r5 t he di fferéﬂtm?nméaérﬁagﬁtﬁgﬁsépeggﬁ (§1.eéi%nbhée' r%g'gug% i%n of
the bone fRgHiRshier thehsedudiop: eosiassiont Ardlos fixationgofehose feangmiches as

count ¢pSi iR Pin G rRERENRSGRShg part of claim 4.

Bone screws are widely used in osteosynthesis, for example for the reduction of
bone fragments, as compression bone screws, or for the fixation of bone
fragments. |

15
A bone screw including two threaded segments formed axially in the end
portions thereof and an unthreaded intermediate segment is known from
US 5,019,079. The diameter of the intermediate segment corresponds
essentially to the outside diameter of the external screw thread formed in the

20  threaded distal segment but is superior to the core diameter of the external
screw thread formed in the threaded proximal segment, so that the intermediate
segment may be used for laterally stabilizing the two bone fragments at the
fracture site. A disadvantage of this embodiment of bone screws consists in the
fact that the two external screw threads have different thread pitchesA, so that

25 the different implantation steps, i.e. the reduction of the bone fragments, the
compression of the bone fragments, and the countersinking of the screw head,

cannot be carried out separately from each other.

The invention is intended to provide a remedy for this. it is accordingly an object
30  of the invention to create a bone screw which makes it possible, during the

implantation, to carry out the reduction of bone fragments, the compression of




cannot be carried out separately fromeach other. The inventiomnsg aApkili2epged
'to provide a renmedy for this. It is accordingly an object 30 of tﬁe
.invention to create a bone screw which makes it possible, during the

i npl antation, to carry out the reduction of bone fragnents, the conpression
of 25 April 2006 2 bone fragnents and the countersinking of the screw head
I ndependently from each other. According to the invention, this object is
achi eved by neans of a bone screw 5 that shows the characteristics of

| ai 1. b i : ; ant i . t hat h
cl aim YodreafagPkents éll%f _*tﬁ@cBQﬁteEﬁﬁl;ﬁaerWhé;é%geﬁnlﬁ%gﬁc%bgwgﬁgﬁy shows

the characteristics of claim3, an ans o
reducti on, Q%}hmté%i on and/or fixation of bone fragnents which conprises

the steps laid down in claim4. 10 The bone screw according to the

i nvention conprises essentially two threaded segnents arranged coaxially

to the | ongidoafingl toakbSngantir, N8l SHLEET one screw the thread

pitches Sv and Sl—?of t he threadeﬁ SfrJtﬁF?ggeéfxr%%Pegﬁ Pﬁeedh%t?lf(r:@ SEEFW

segnent > beithf shifwwe itfeaichamateristics afatlaine adyi meathst bs @iy fdr"ﬁ%pléﬁﬁﬂgt i on
sinply

d Lpn of the f ts, which be done by 15
and COmr ex 00 Sl S RASIE LIETEL oy be done By T Sy
the thr eadpbthedfose@edluction SESRPRASIG RARIRLALLA'G el FRLATLAL LoD,

instrument and is not yet screwed 1 nto the proxinma

screw may BempEisesdhe siapsHaid dowoin bleirhehe fragnents until the threaded
rear segnent is also entirely countersunk into the proxi mal bone fragnent
wi t hout 20 changing, in doing so, the position of the bone fragnents

rel atinge  Shedoheasdrew aciditty! oahe HDeRM Bolippisde WREnALCRIBTARSIEN

exerted on the two bone fragnments. The two t a segnent s ar

el |or than the core Car anator’ of T e ey FESRer SRmRRAITH: the
t hreaded rleave sergwe e thread pitches Sy and Sy of the threaded front segment and the
threaded rear segment being identical. Thus, it can be abhieved that after the
reduction and compression of the two bone fragments, which may be done by
15 simply screwing the threaded front segment into the distal bone fragment
whereas the threaded rear segment is screwed for example into an implantation
instrument and is not yet screwed into the proximal bone fragment, the bone
screw may be screwed further into the bone fragments until the threaded rear
segment is also entirely countersunk into the proximal bone fragment without
20  changing, in doing so, the position of the bone fragments relative to each other
and without changing the degree of compression exerted on the two bone
fragments. The two threaded segments are realised in such a way that the
outside diameter of the.threaded front segment is smaller than the core

diameter of the external screw thread formed in the threaded rear segment.

25
The advantages achieved by the present invention consist essentially in the fact
that the bone screw according to the invention and the device according to the

invention make it possible, due to the identical thread pitches of the external




25 The advantages achi eved by the present invention consist esgAp#lREO6N
‘the fact that the bone screw according to the invention and the device
.according to the invention nake it possible, due to the identical thread
pitches of the external 25 April 2006 3 screw threads forned in the

t hreaded front segnent and in the threaded rear segnent, to carry out the
operation steps of - reducing the bone fragnents; 5 - conpressing the bone

fragnents; and - countersinking the screw head i ndependently from each
other and isfretv @i9REHS! foRfctBinNgle thrR8dEQ" i i [gageq Iear
segment being superior to the outside 101‘?oi a egﬁtogﬁqhﬂm%hgagﬁgfrﬁéﬁt

segnent , t Regmgnsddeariyeeut theppenatioragtepe afr evented frominteracting with
the screw thread previously tapped into the bone fragnents for receiving
the threaded front segnent. Preferably, the external screw threads forned

in the thread@guéih?@ﬁe@%erﬁﬁmeg@.segrrents are realised as sel f-tapping
screw threads. In The preferred enbodi nent of the bone screw according to

t he i nventi orfompiesasingdhe bonedvagroaeptsi sad an unt hr eaded i nt er nedi at e

segnent provi ded, bet wee the t t hreaded segnents and havi ng an outsi de
di anet er S-rrapggpte[rﬁlgﬁﬁlggpez?&rgw\(}%ac{]O the core dianeter of the threaded

front segnpféperdentBArsiiicith bipes anagllf?iaeé’cﬁ‘ﬁrloﬁl%t?!irﬁﬁﬁn.rn the fact that the

t hreaded front segmént nmay be screwe conpletely into the distal bone

fragment and that it is not necessary, for carrying out a reduction and
bore formed in the

conpr essi gf;hnégk%,};eg gﬁgﬁ%\gﬁoﬁ‘ ﬁﬁgg@%?gp%? t@%? Iﬁgb&eﬁr& rb%(;ng ISNPgrier to the mitsige

pr oxi mal

fragneot @iapetedof theathresed MBAE sefmchE PRNEIESISY rel hidhit Hent freaded
front segment is axially in direct n%i ghbour hogd 0 trﬁgptsggg%]éd%gage

segment  Prevented from iriteracting with the screw thread previously tapped into the

bone fragments for receiving the threaded front segment.

Preferably, the external screw threads formed in the threaded front and rear.

15 segmehts are realised as self—tapping screw threads.

In the preferred embodiment of the bone screw according to the invention, said

bone screw comprises an unthreaded intermediate segment provided between

the two threaded segments and having an outside diameter smaller than, or

20 equal to the core diameter of the threaded front segment. The advantage thus

achieved resides in the fact that the threaded front segment may be screwed

completely into the distal bone fragment and that it is not necessary, for carrying

~ out a reduction and compression of the bone fragments, to enlarge the bore
fonﬁed in the proximal bone fragment with respect to thé bore in the distal bone |

25  fragment Compared to an embodiment of the hone screw, in which the threaded

front segment is axially in direct neighbourhood of the threaded rear segment

and in which the bore in the proximal bone fragment would have to be enlarged

for the threaded front segment to be screwable only into the distal bone

segment, the bone screw of the invention permits to achieve a better stability of

30  the connection between the bone screw and the proximal bone fragment.



and in which the bore in the proximl bone fragnment woul d have259ABﬁL2006
‘enlarged for the threaded front segnent to be screwable only into the
~distal bone segnment, the bone screw of the invention permts to achieve a
‘better stability of 30 the connection between the bone screw and the
proxi mal bone fragnent. 25 April 2006 4 The device according to the

I nvention serves for the reduction, conpression and fixation of bone
fragnents by nmeans of a bone screw and cénprises essentially a surgical

i npl ant at i OFhe dsvicen@ddoritigCld i iBh r netd ating .t he .
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ext endi ng fy : front en ortion of .the inplantation instrunen
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the bone s& bpasked thersthionght lreadditiohy tedeshtraddiors ¢$@&ENH ofbrdde RBPﬁlﬁw
screwto b r I N he ceptral bo to a depth T. The depth T is
sel ected i %@&gﬁﬁﬁmﬁ%ﬁ?%ﬁ&_pgﬁlw @‘Qﬁﬁgmpi@tammﬁtrnmemﬁe a teptu@d
rear ‘segnetHusdforilig ®enBuRiet 8ihe BEpRJY, | |5 that the
t hr eaded rear se hrr\;egnt_ of the bohe s%@gyv%n%;?ﬁgreﬁdgé%r{) emr%gq%gqrg\}%glq% t he
central bof@lagged pertionoiihat ¢aniral neereuwhich. isl Sorpidrentarg aniheoeRt nal
enbodi nent ' {4 11| be characterised in the dependent
claims. | nétfr%{g 1?-.@% do@myﬁ{g%, tlh'? %%déioeeﬁ{tsle@ﬁn%fﬁcpfﬁ{\% SRERSHeY, Brustenablingetei on
will he 2Abréddedstoaxtsegmentdfant dondacrbly tWig ; 0 tially
di agrammatic representations of several enbo%?%&nﬁffﬂﬁtl{%%é@?%{%&tp 25
Fig. 1 is 296PEwof heriertioigi saleetedfinsishimwaysbatW atc hrisbing the Iénh

of the threaded rear segment of the bone screw. The advantage thus achieved

is that the threaded rear segment of the bone screw may be completely

screwed into the central bore of the implantation instrument.

15
Further advantageous embodiments of the invention will be characterised in the
dependent claims.
In the following, the invention and improvements of the invention will be
20 illustrated in greater detail with reference to the partially diagrammatic

representations of several embodiments.

In the d rawings:

25 Fig. 1 is a view of one embodiment of the bone screw according to the
invention; and

Fig. 2 is a longitudinal section of the device according to the invention and
includes a bone screw according the embodiment shown in Fig. 1, an
30 implantation instrument, and a screwdriver.




invention; and Fig. 2 is a |longitudinal section of the device [ o]
‘t he ‘i nvention and includes a bone screw according the enbodi rreafﬁifﬂéﬂ!)?mqoén
Fig. 1, an 30 inplantation instrunent, and a screwdriver. 25 April 2006 5
"Fig. | shows the preferred enbodi nent of the bone screw 1 according to the
invention. It conprises a threaded rear segnment 7 with an external screw
thread 9 having a core dianeter DKH, an_outside dianeter DHS, and a thread
pitch SH, an unthreaded internediate seament 6 with an outside dianeter
DVE whi ch Figxt ehéles eRssi O Hel ' j ol ns _f he
t hr eaded reag segnent éfégﬁgd??%?gﬁdgg ?‘?%Bgéaﬁf‘}r{?‘“@ﬁ%ﬁ%%% éﬁ'ﬁal
screw t hr effitvegtionalficompiisesrathteaded eeaDbdgmant Dulithi gie eticBt RireWVeweadd 2
thread pit 1ktlre ded segnents 5;7 have different diameters,

. h
e he, cEm E’?%ﬁl?ogﬁtdwﬁ@tﬁ?ff theA RUEdR dianegier Sepmand 7 threagr pittteS ¢ han,
or equal thchféﬁcﬁcdmtéﬁnQd@%@é;t n%’r?t 8f with r{]rlaggsgtgggj,éﬁ%&% fﬁg”e;;&t'q:t?'

The thread pitches of the two rnal screw
i denti dal . eXlegdsuceideliitanteeloritidital axie 2 ndred neRijbipbetRe IRRYAR] ir8ar
smal | er th&g §r ?qual tcl t he c fe ﬂi aneter DKY of the threaded front
segnent 5. ST Bﬁitiagﬂ,at%eﬂ%gg roph gegeiant shwithoan iexéeneh scraw rtbvead #hd
t he transikadig RPEbied AipRERan. ) L 589 fwand the 1

i nt er medi at e s%gment 6 are provi (@dby\fsﬁﬁgg%prﬁﬁggl[?‘f%% F‘ntﬁg‘?ﬁ‘%tﬂ”i?ﬁsgz-s

arranged The 8¢ dhreadied rmegnients £ 6 wtavehdiffeient diﬁme@r@,eﬁeﬂﬁetd@?etdd\@mblﬂ?readed
segnments 557 V] utting ed .12 arranged essentially parallel to
t he | ongi 5:3'81 r?gﬁﬂgﬁgéao%?‘ g "t ﬁ%&nFngftS!ﬁog@ﬂt%rr N, Sy equalhtcc e @itsider e
sel f - tappidigme®@r Dhg ofahs tARShdRPFroh®Rednidint 5 r 11 for
receiving a,screwdriver such as a r20 hggaggﬁ@;gg%e)??eégr@mg%spﬁfﬂﬁs6‘@’0
recess ar EXXPHF geew fHeadslid:y are, howevrinidenticabWhe outsiteotiadestenivh i of
central b i ' mthe front end portion 3 to the
rear end ggﬁuﬂtgﬁﬁéa\%n??gﬁgnn@?@%\%ﬂ#g}} trﬂé@'e?r\/?%lbaléo Jie gare dlameter Dv of
the threaded front segment 5. In addition, the front end portion 3 of the bone

screw 1 and the transition portion between the threaded rear segment 7 and the
15 intermediate segment 6 are provided with a plurality of indentations 23 arranged
in axial orientation about the circumferences of the two threaded segments 5,7,
and having cutting edges 12 arranged essentially parallel to the longitudinal axis
2, so that the two external screw threads 8;9 are self-tapping. On the rear end
portion 4 of the bone screw 1, means 11 for receiving a screwdriver such as a
20 hexagon socket, Torx or Phillips recess are provided. in addition, the bone
screw 1 is provided with a centrai bore 10 extending therethrough from the front
end portion 3 to the rear end portion 4 which may serve for receiving a guide

wire (not shown}.

25  Fig. 2 shows the device according to the invention used iﬁ combination with the
embodiment of the inventive bone screw 1 shown in Fig. 1, the threaded rear
segment 7 of which is completely screwed into the implantation instrument 15
and the threaded front segment 5 is completely screwed into the distal bone
fragment 14. The implantation instrument 15 comprises a continuous central

30  bore 17 which is enlarged from the front end 18 to a depth T and this enlarged
portion 24 is provided with an internal screw thread 20 which is complementary
to the external screw thread 9. At the depth T, a shoulder is arranged between




W re (not shown). 25 Fig. 2 shows the device according to the Qﬁﬁﬂghi?ﬂOG
used i.n conmbination with the enbodinent of the inventive bone scr
'shown in Fig. 1, the threaded rear segment 7 of which is conpletely
screwed into the inplantation instrument 15 and the threaded front segnent
5is conpletely screwed into the distal bone fragnment 14. The inplantation
I nstrunent 15 conprises a continuous central 30 bore 17 which is enlarged
fromthe front end 18 to a depth T and tifi s enlarged portion 24 is

rovi ded withe am nent ar o.the
gxt \élr nal \émcr ew t ﬁ?g:ggpgﬁtlo'&fgﬂe%\f thy %éﬁt{épg\gg oulédﬁjrﬁ]%nﬁérf PYRY Bﬁxﬁ REthe 25
April 2006 entiahdoss |14y @aowb@htmerfem vkl portionehof ahe bone sﬂc?e\i?fn‘fi dHlfts as

I , which th d
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of the bone Screw

screwed i ntigsttdraehimbant éleQirivieR stz FHH?};P #?Aat | Onﬁ{f»ﬁl"\ﬁ' ﬁ%{t qu”’f%c{);dgﬁ t he

passed fromthe rear end 19 of the 5

narrowe? pdPPEGHAtE istiumentetti thtbubbribe datrowdupoRNDS tf e tdé‘?]tral bore
receiving a

screwdrivery duced into t ns 11 for
screwdri ver p?’},’%ﬁ?&%ﬁ“‘éﬂ%q ﬁée PEERWERED ﬂgtt‘gg&? intieduchd iptonthes oreamsl 11 &o
that by meseeidhgtahecreWdRNErF pr&Fidd® ont potatable relative
to the inplant a?l on mstrumra)nt 95" 1o tlﬂ% @gfgaﬁ%&ﬁ@ﬂh@fmgmg ghrew 1

conpr essi o Oéfr"ﬁf by a@@néroféhetsﬁeewdmero‘r(ﬁ the bopmergcsew1BislbiathblsStel tn'?é?"t 21
IS made whj I mal bone fragnment 13 and extends into
the di stalt on ?ﬁ%gﬁé?]%t&%eﬁ{lﬁédi.aneter of said bore 21 corresponding to
the cdre di arreter D, (Fig. 1) of the external screw thread 8 of 15 the

t hr eaded f nt g‘ ﬂ 5 of .the bone screw 1. At the beginning of the
i npl ant ati'o Eﬁ@é gst! etfﬁéuﬁﬂ*ﬁfémﬁeéalons@ghﬁmtm of thentvo bone fRsgrlnd i S

conpl et el y33; 4ﬂldf|Fs@ 2P D isT matf GHRS A Ae0E tha tp%)g%lal %rngv¥ragment 13
and extends into the distal bone fragment 14, the diameter of said bore 21
corresponding to the core diameter Dy (Fig. 1) of the external screw thread 8 of

15  the threaded front segment 5 of the bone screw 1.

At the beginning of the implantation process, the threaded rear segment 7 of the
bone screw 1 is completely, and to a depth T, screwed into the internal screw
thread 20 formed in the central bare 17 of the implantation instrument 15. The
20 bone screw 1 is then screwed into the predrilled bores 21 formed in the two
bone fragments 13;14 by rotating the implantation instrument 15 about tﬁe
longitudinal axis 2. Since the threaded rear segment 7 of the bone screw 1 is
entirely contained by the implantation instrument 15, the external screw thread
9 of the threaded rear segment 7 cannot engage wifh the proximal bone
25 fragment 13, so that on rotating the implantation instrument 15 only the
threaded front segment 5 of the bone screw 1 is screwed into the distal bone
fragment 14. At this stage, the front end portion 18 of the implantation
instrument 15 assumes the function of a screw head, so that once the bone
screw 1 has been inserted to such a degree into the two bone fragments 13;14
30 that the front end portion 18 of the implantation instrument 15 abuts on the
proximal bone fragment 14, any further rotation of the implantation instrument

15 will cause the two bone fragments 13,14 to move towards each other.



thread 20 fornmed in the central bore 17 of the inplantation in
The 20 bone screw 1 is then screwed into the predrilled bores %Rgﬁﬂégaﬁ
the two bone fragments 13;14 by rotating the inplantation instrument 15
“about the longitudinal axis 2. Since the threaded rear segment 7 of the
bone screw 1 is entirely contained by the inplantation instrunent 15, the
external screw thread 9 of the threaded_rear segnent 7 cannot engage with
t he proxi mal bone 25 fragment 13, so that’ on rotati ng the inplantation

i nstrunment Odmprédsidhe of hrigade ro e ane screw 1 is

. screwed into the distal bone fragment 14 1's°$ e
P S emonsS A Rerts 13,14 5eR s Sodihatele

portion 18twp hane fragmemtad8dd cometinionemtadbwith savhsothbe Cbhlﬂé?mé’@ie%fre@
screw head e ﬁéfgﬁo‘:once t he bone crew 1 has been inserted to such
degree i nt § ?% RS BINESPVESRETR Lo Pe exered (ginthe huo thamet fregmqmtbstﬁll’l418
of the inphast pekAn ugen a NiHh J bone fragpent 14,
any further rotati o%éd(}?btahg?l ?p%rﬁt Fz}%{?ﬁngl r?tgt ?@Re%ﬁﬁéﬁ% Wﬁ'm@QEj ggeﬁeet WO
bone fragnéfiesvdrrer46is passed tbragitstheacsnteti bere 125%0ABEHlin ?l%)ﬁnﬂ?nta ion

bone. £ 1 agobsflridlt 15 Bad s R i maanerd SEresoiig tshgﬁ?:mgvmwée,sam@d
degree of gRMPErRRIrNer 18riSskd BFURNEF 161 éﬁﬁag‘%'&fl Esd Gﬁ%ﬂfw e 1 3, 14

has been reached by further rotating the 1 nplan thee 5
scr ewdr i veimplaniatiopassisdment 6a ghheldeart pteveintdd freni {irhing T8 bond Rerew 1

i mpl ant ati d ins rted othe means 11 for recei vin
t g screwd rglq V/@réh%u a‘gﬁﬁ%é%gﬁag\ﬁ&ﬁ é‘g qQrawd inghe fionkhend mraoa 1&hef gone
screwld sdahehmhplantition iferunem! #taid Qﬁe'tﬁ%éd&?@%arlg?bﬁegf ﬁfee(?fnbﬁ

preventedfromturnln t he, bone screw 1 1s turn
Screw t hr SRPWEOT Biadl ifoximal thane fregtmesdrt3 emtilL@ lods b@ehh@mvémléﬂtréry on

I nstrumentysbaraffd eguent. 7 they eof screwed into the
proxi mal bone i ragmaﬁ:taE%S uﬁféj Hrlsghl%sgg'g nf"%ﬂ'?’%f] 1§nt$’|”§?yth%ﬁ‘€(@r bphe
surface offragneemtsokd;fdlarbarat rhovginesiatils to SadheothBE dLMRg BR%Gast step, the -
degree of compressive force exerted on the proximal bone fragment 13 after the
15 countersmklng of the threaded rear segment 7 remains unchanged.

The bone screw 1 is preferably used where the presence of a screw head would
be problematic, for example in the case of fractures occurring in the vicinity of
an articulation, intra-articular fixations as required in scaphoid fractures, small-

20  sized fragments, fixations of ligaments and nerves, and fixations to be realised
in the vicinity of blood vessels.



fragments 13;14 are not noved relative to each other during thig Aﬁgﬂgéqu’
the degree of conpressive force exerted on the proxi mal bone fraghen
after the - 15 countersinking of the threaded rear segnment 7 renains
unchanged. The bone screw 1 is preferably used where the presence of a

screw head would be problematic, for exanple in the case of fractures
occurring in the vicinity of an articulation, intra-articular fixations as

required in scaphoid fractures, small 20 sized fragnents, fixations of

| i gaments and nerves, and fixations to be Be&lised in the vicinity of

bl ood vessels. 25 April 2006 8 CAainms O 1. Bone screw (1) for connecting
two bone fragnents, including A) a longitudinal axis (2), a front end
portion (3), a rear end portion (4), and neans (11) for receiving a
screwdriver (16) on the rear end portion (4); further "including B) a

t hreaded front segment (5) extending coaxially to the |ongitudinal axis (2)
and | ocat ed @mﬁﬂkly in the front end portion, conprising an external screw
thread (8) fravrng a core dianeter DK,, an outside dianeter Dvs, and a
thread pitch Sv; C a threaded rear segnent (7) extending coaxially to the
| ongitudinal laxis (2) and located axially in the rear end portion,

conprising ah Beteseraw €10 femcarinmesding t(Q) bdrvd: én'%ofr?d'ﬁsiﬁ ter DKH, an

outside dia grl Egﬁ,d.anld a thread pitch SH; é%? thé ou e di aneter Dvs
of the threaded PraRtIR3AE 5»5? frentsemd Ipertionh ), aorearesithlipokfort 8) c%;cg
itch Sv

di amet er DKHnheéng 1)t for eastad . and E) the thread
of the threaded _f'roon)t segrren!tnb?%)%cang i””‘ul: (ﬁﬁ@é Diredhery pertiarhé4); Hushded
rear segnent’”‘('ﬂ‘}“nﬂre identical, characterised in that F) the bone screw (1)

COFfp” ses a@)'@iﬁégﬁgﬂ Hoht %%&q%r}ltt (g?éxtaénrd?n%gggaxiauy to the longitudinal axis (2)
and located axially in the front end portion, comprising an external screw thread
(8) having a core diameter Dkv, an outside diameter Dvs, and a thread pitch.S\f

_ C) a threaded rear segment (7) extending coaxially to the longitudinal axis (2:)
and located axially in the rear end portion, comprising an exterrnal screw thread
(9) having a core diameter Dx#, an outside diameter Drs, and a thread pitch SH"
D) the outside diameter Dys of the threaded front segment (5) is smaller than o,r
equal to the core diameter Dyy of the threaded rear segmént (7); and |
E) the thread pitch Sy of the threaded front segment (5) and the thread pitch 8
of the threaded rear segment (4) are identical,
characterised in that
F) the bone screw (1) comprises an intermediate segmeﬁt (6) arranged

| between the two threaded segments (5;7) and equally extending coaxially to the
longitudinal axis (2), having a constant outside dia.meter Dgg; whereby |

G) said outside diameter Dys is smaller than, or equal to the core dfameter of
the external screw thread (8) formed in the threaded front segment (5); and

whereby |

H) said intermediate segment (6) has no thread.

2. A device for the reduction, compression, and fixation of bone fragments with
at Jeast a bone screw (1) according to claim 1

characterized in that
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conpl ementary to tihethexicentrabl bosc (€ has an eniarged pottion (24) extending from
the front end portion (18) of the instrument (15) fo a depth T and provided with

an internal screw thread {20) which is complementary to the external screw
thread (9) formed in the rear segment (7) of the bone screw (1); and
¢} the depth Tis > L, L being the length of the threaded rear segment (7) of the

bone screw (1).

4. Method for the reduction, compression and/or fixation of bone fragments

including the foliowing steps:

A) drilling a bore (21} into the bone fragments (13;14) to be surgically treated:;

B) screwing the threaded rear segment (7) of the bone screw (1) into the

internal screw thread (20) of the central bore (17) of the implanfation instrument

(15) unfil the threaded rear segment (7) is entirely contained by said central

bore (17) and the rear end portion (4) of the bone screw (1) abuts on the

shoulder (22) formed in the central bore (17) of the implantation instrument (15);

C} screwing the part of the bone screw (1) which protrudes from the
. implantation instrument (15} into the bore (21) until the threaded front segment

(5) is screwed into the distaf bone fragment (14} and until the front end portion

(18} of the implantation device (15) abuts on the suiface of the proximal bone

fragment (13);

D) further rotating the implantation instrument (1 5} until the two bone fragments

(13;14) have been reduced to a sufficient extent:

E) inserting a screwdriver (16) through the central bore (17) of the implantation

instrument (15) so that it engages with the means (11) for receiving the

screwdriver in the bone screw (1); and

F) screwing the bone screw (1) further into the bore {21) by rotating the

écrewdriver (18) until the threaded rear segment (7) has been turned out of the

implantation instrument (15) and screwed into the proximal bone fragment {13).

5. Method as claimed in claim 4, characterised in that it comprises, in addition {o
the reduction as described in step D, the step of further rotating the implantation -
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instrunment (15) so that it engages with the neans (11) for receiving the
screwdriver in the bone screw (1); and F) screwing the bone screw (1)
further into the bore (21) by rotating the screwdriver (16) until the

t hreaded rear segnent (7) has been turned out of the inplantation
instrunent (15) and screwed into the proximl bone fragnment (13). 5.
Method as clained in claim4, characterised in that it conprises, in
addition to the reduction as described in step D, the step of further
rotating the inplantation 25 April 2006 0
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i npl antation instrunent (15) against rotation, while the bone screw (1) is
screwed into the bore (21) by neans of the screwdriver (16). 25 April 2006
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10 comprising
a) an implantation instrument (1 5) comprising a central bore (17} extending
coaxially therethrough, so that
b) a screwdriver (16) may be passed through said central bore (17) from the
rear end (19) of the instrument (15),

15 c¢) the central bore (17) being provided with an internal screw thread (20) formed
in the front end portion (18) of the instrument (15), which is compiementary to
the external screw thread (9) formed in the threaded rear segment (7) of the
bone screw (1) and which extends from the front end portion (18) of the
implantation instrument (15) to a depth T: and

20  e)the depth Tis =z L, L being the length of the threaded rear segment (7) of the

bone screw (1).




