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. ; OPe3e@@@oBAA3T21 t396/PCT 1 ~ ' 21.11.2002 1 Engl i sh transl ation of the
Internatlonal Pat ent Application No. PCT/CHO1l/ 00698 "Bone
nane of ?,Qn‘tha@ AG Chur Bone Screw 5 The invention rel ates m’m IHI‘M ﬂmm Erew
for connecting two bone fragnents as clained in the precharac art
of claim1, to a device for i mpl ant i ng; such a bone screw as cl #H8Y in the

precharactE ﬁ g RaH rcil aim8, and to a nethod for the reduction,
conpr essi Qt h%#ntﬁmﬁilqﬂa*ﬁmf&mhcﬁtlﬁnc?ﬂal B@J/CHQH@O698

pr echar act G544 SR 4 ps@'wﬁmﬁegsﬁé%% are widely used in
osteosynth of bone fragnents, as

conpr essi on bone screws, or for the fixation of bone fragnents. 15 A bone

screw i ncl yding two t hr eaded segnents forned axially in the end portions
t her eof ané_ﬁﬁﬁ.ﬁiﬂﬁ eaded internedi ate segnment is known fromUS 5,019, 079.

The di anmeter of the internmedi ate segnment corresponds essentially to the
outside dianeter of the external screw thread fornmed in the 2 0 threaded

di st al seg‘ﬁtwtln\lzmttlansrelamertlooa Homet berewnifer dormmadting o H@@neeffbgfrﬂé’ntsséé ew
aded I‘OXI mal ?e gnent, so that the internediate

thread for

segnent Cﬂéreﬁ‘QB'Pe éf%‘?t% $i09 Raghef FRiMd e dawce doeimplantivgtsuch t he

fracture a {c’ﬁ% of »fpone e nsists in

t he fact ?htgﬁnﬁggﬁﬁgéxggﬁgﬁi qéctbgv\ﬁ re?%tgﬁ v éal?fere%ﬁﬁ %\B@Qg' g‘?taches,

so that 2 rpethtes firf ther esdudtiopl a:nnqueesnost am:t/orlﬂxatlohfwf beAd cragmedits taxe
ress ragnents, and the

bone ag n n.of t

count ﬁ cbu,nhfﬁﬁé)rg p%r@ctﬁggwg pg rﬂf arried out separately from
each other The invention is intended to provi de a remedy for this. It is
accordi ng n object 30 of the invention to create a bone screw which
makes it ;ﬂ\;‘d’ﬁ HErEWSHRIE] wng!etyn@sedmn asteasyndhesrsofm’aaxaynpietfotﬂm reziliotionosf of

bone T ragigiaks frabhifert® B CsHBleion borfe 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 pitches, 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
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. bone fragnents and the countersinking of the screw head i ndependently from
each other. According to the invention, this object is achieved by neans of
a.bone screw 5 that shows the characteristics of claim1, by neans of a
device for inplanting such a bone screw that shows the characteristics of
claim 3, and by neans of a nethod for the reduction, conpression and/or
fixation of bone fragnents which conprises the steps laid down in claimé4.

10 The b di to t ' ti i tially t
threaded s BRRBAEM I TS ARE e SRLNIRTRIINNG 1ot dhe iR R Indarandsntly ey
extremty @ich Bhdpone screw, the thread pitches S~ and SH of the threaded

front segnment and the threaded rear segnent being identical. Thus, it can
be achi eved that after the reduction and conpression of the two bone

f ts, ,which be. done by..15 sinpl, ‘ewi ng the threaded front
segent 1 MECUARGRENE yEREoRY s ahietlis AEReYaBy imeans @ e Renecerient i s
screved f ofha@XpBRksCthendiarabteriBBtR Bt 21difN11 By IhdaRS bf aNdelise 18} il%g)?%rﬂg{rgev‘Bd

into the proxi mal bone fragnent, the bone screw may be screwed into
t he bone fsugin@bosererew thakshaws tiedharagteristigamiciais 3) amd bytrheahy of a

count ersu Lt P, t roximal bone fragmen 1.t hout 0 _changi ng, ip, doing
so, the pgflehﬁgﬁf%gﬁ?ﬁs&ﬁgf?@’fcggb%gﬁ?@ﬂraé]i{?%’éam% 8§Eﬂ”%9m9“% Wt&but
changi ng tdingesEmedtefOTHE AOWOA @Xiaf ed on the two bone fragnents. The
two threaded segnents are realised in such a way that the outside dianeter

of the threaded front segnent is smaller than the core dianeter of the
o o 0 S oA R T AR BOTEan P Phence
Lact L1t dindR0 iR BEERRN) 1900 LG IR Bnllhd T S e
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e, A DRoRE 14 LSRRI RS 9% i PRIRAGSERY FARTRT, el
provi ded Bgfap®ay 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



. the two threaded segnments and havi ng an outside dianeter smaller than, or 2
0 equal to the core dianeter of the threaded front segnent. The advant age
tthus achieved resides in the fact that the threaded front segnent may be
screwed conpletely into the distal bone fragnment and that it is not
necessary, for carrying out a reduction and conpression of the bone
fragnents, to enlarge the bore forned i the proximal bone fragnent with

Cmbodi ment P {Ee g oo ip 0] AT ot kAR o NedpiRARed gear
axial ly i nsgjrmé&st tea@)ovtHoegeditioht@epdibeaded rear segnment and in which
the bore in the proxinal bone fragnment woul d have to be enlarged for the

t hreaded front segnment to be screwable only into the distal bone segnent,
t he bone screw,of the ane?tion rﬁe_rrrits to achieve a better stability of 30
the connecti B?F’Llfé'?g/\ﬂlﬁn PP "B9N® ™ ERr ew and the proximal bone fragnent. 4

The deyice aggm@égg;né thd Bné MRANSRS; afd ves for the reduction, conpression
and fixation of "bone Tragnents Dy neans of a bone screw and conpri ses

essenti al |-y aogntegsiokingithpiserawithiead i nstrunment which has a central bore
penetrating,the | nplantation ipstrungent coaxially so as to enable a
screwdri véﬁd@%r@eﬁlygﬁggﬁcﬁﬁgﬁgfﬂ? Ubﬂ.copﬁ'ogﬁ‘ai"i{?mﬁr'the central bore has
an enl arged portion extending fromthe front end portion of the

inplantation instrument to a depth T, thus form ng a shoulder at the depth
T. An int efhearorscdiamatar ehihe threadrd depn segment ibeing superior tnthe auiside

centr bay: I.Che | X rew thread of the

i eaibd SUEPeRiod iR SRERHETERNE tebBehting biRades TER0HEOMER, mivabed
rear segnpévaitet hieomolmtesetiay with bmessarewmﬁeaHOptéwOwtté?be@qh@o tthed
depth T. The depth T is selected in such a way that T > L, bei ng the

| engt h of boRe fragreantsdor igeidag temthrepded dropbsegmentw. The advant age t hus
achieved is that the threaded rear segnent of the bone screw may be
conpletely screwed into the central bore of the inplantation instrunent. 15
Furt her adRreferailgptize exterdahsotew dfireads fonmedt inothenithrieabded chenitaahdriesged i n

the i TonSPaMENts PresieatSet o8 st leBPUt el BAFES det ai | wi th rof or ence {o
the partially diagrammati c representati ons of several enbodiments. In the
dr awi ngs:
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
formed in the proximal bone fragment with respect to the bore in the distal bone
25 fragment Compared to an embodiment of the bone 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.



.25 Fig. 1'is a view of one enbodi nent 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 accordi ng the enbodi mrent shown in

Fig. 1) an 30 inplantation instrunent, and a screwdriver. 5 Fig. 1 shows
the preferred enbodi nrent of the bone screw 1 according to the invention. It
conprises a threaded rear segnent 7 withan external screw thread 9 having

di H, di anmet d.a thread pitch SH,
it hr cadea  Thcas RsesEarclhd tifeahfRRsT, saves Fie th iaidhorDigsrmpiassion
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aadi ti on, e SR8 LRROGHRT Pt actR T LD BRE el b aw MR fhtornedhit theon
portion beéwl@?edt bertidi efded depial IRBEBRKich RNEof gﬁerﬂént'aw €6 'Rl gg(ferﬁggment
6 are provide th a plurality of indentations 23 arranged in axi al

ori ent at i o¥erawdhreadef féﬁrfbtﬁﬁ@%ﬁﬁﬁé§e§f®ﬂ’ﬁ@fﬁh®b@he§@m thagrenatding; the and

havi ng scut I I thela i tudin

axi s go th %?'%gd?tvé ZJ?%E bg(ﬁi?gsv%rr rtéa &%%b}e? '8{ g]efcﬁd f g%_ d‘@n t he
rear end Fa)dépi(hﬂT4TI®é dérb@h D’QG%@@dt@Wlﬁsuﬁﬁ@Waiﬂthépﬂ' >f ECEIREINY tRe length
screwdriver such as a 20 hexagon socket, Torx or Phillips recess are

provi ded. 9fithedieaded, reansepment of thevbonesasewy Thedadvantage tharst achiebede 10
ext end| ng |§ htﬂ%letthéoﬂﬂga&égmerap eradrﬂ tfltd§?%h§0[)%h§t (ir maﬁ‘fﬁg%{g en%é&mt' on

4 whi Serve for receivin ¥hows

t he deV| c&ca&wed iitoghé eentreal bmﬁtheW@dallcﬁh frstivinf@iti on with the
enbodi nent of the inventive bone screw 1 shown in Fig. 1, the threaded rear
segme?ﬁ? 7 of which is conpletely screwed into the inplantation instrument

15 and t h?dr@fe?%@@ﬂnfdd@ﬁus%?ﬁﬁ@&?néné of mv%h%% vﬁﬁ%@%ré&%ﬂsé{ﬁﬂ%%tsal

bone fragnent 14. The i npl antation I nstrunent rises a con

central 3(debendem7da}nm$;h is enlarged fromthe front end 18 to a depth T and
this enlarged portion 24 is provided with an internal screw thread 20 which
is complenentary to the external screw thread 9. At the depth T, a shoul der

is arrangés thet ¥&IRWing b 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 drawings:

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.



.the enlarged portion 24 of the central bore 17 and the narrower part 25 of

the-central bore 14, on which the rear end portion 4 of the bone screw 1
abuts as the threaded rear segnent 7 is conpletely screwed into the

i npl antation instrunment 15. A screwdriver 17 may be passed fromthe rear
end 19 of the 5 inplantation instrument 15 through the narrower portion 25
of the central bore 17, thus pernmtting Xhe screwdriver 16 to be introduced

into th i vi i i ded on the r d
por t1 on_ 4 8- e bunbe B RN b oBihBRE\Pr 185 RO% Sty of Abgrdibartordhe ¢ ne
bone scr evinlehtiord.at aéraplises althtdatRd Rak Reghiat ¥k ia@;%it@ﬁ%{l YERW thread O

For realising the reduction, conpression and fixation of the two bone
fragment s 98aving aicose diarpetes Dy, iae owislewinoretpePets ands threagdraitahn8l, bone
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screw 1. At the beginni ng of the inplantation process, the threaded rear
segnent 7 S9Mert Bored & thigadedsfrerinpe@ment 5 with ar extefopt kerew dbreakd® i nt o

he i . h d_i.n. the. b 17, 0of th
ol ant ot T Volscl BRIt FRcouBids Bieflleh The. Be 2 dofiad #Rehc Svi ne
predril | edrHeotves tidéalied sedmants 567 have Rifsreht aiBetess, 3. e Ryré Hiahiohsr t he

i npl antation instrument 15 about the |ongitudinal axis 2. Since the

t hreaded rar of dherdhieadeds raarcsaginent érisvgreatey than, ran eqeantoathe ®uyidehe

i npl ti hhst ded
roar - Sgmeram e DUCEF g Inrded L SBomeht 3 s B7Ead ichesrot MG o

on rot ati rxtérhal sonewatiiraad®8;9 asd, rhovesner] kemticsl. tThe diskrRISAMEteR Dy asmENT
5 of the ﬁ)ne screw% IS scr?\%ed i nt %étae di stal bone fragnment 14. At this
stage, thd&% MRIMEdae,SPeMeRt Pgs sMaller than, ofeaial da the sore diametes DxyAfires

t he functi e e
noertod 18 RiealcBChEN Seifion®, I BUARBFL the frohf < BoRI, 3 I BBne
f ront end sptew ilandi theotrangition pprtion beiweaen thetthreaded fcaraseghsentv ahd the

proxijml bqne fragoent 14) .any further rotation of .the jnplantation

ot rrend MREmGH AR S8t AR RSO LHRE wilthy Pirelvier indeetsthos 23 arasd eac
other. jfCaRial egehiitionfabdie therireonfelchneas®itie hdo tretfed ddyrAdniOS!Y, as
the two bone fragnents 13;14 conme into contact with each other. Once the

desired dagedaving ediipsesgiess!2 aranged essentiallyiparaliel tortbe dangitusinaliaxignent s
13;14 h b i . i I at i i 15,
the 5 sor Zagoi Bl BN, Badil S HhBhue 8:d Ofe SBMARNRG, B LS HEATERY o

i mpl ant at portidm4tafitheritonkSsaead 1 nswaned 1 fdraetbirimeansréddfivsr s@seiagiag t he
screw(ii vEr and th gc{_ewdri r.I 16 is used to fﬁ{t(ll]er rotate the bone
scre s Bekagen %‘F?;? X P liPSit7e6RSS RUer RiA¥Ie Jn; addilipn, dhe bR ent ed
from turnisagw 4he phanged Witha behfral biaefb Bkien@ing HerbiMr6h ead
20 fornmed in the Fr ont end portion 18 of 10 tnhenglt mlrgﬁg%%troﬁgﬁ\ﬁ%%t 15
and the tandanstion dato theyrearterd posianpf whichomeyservatfor réneiyingxa waiddone
fragnent 1z b L) as been driven entirely under the surface of the

pr oxi mal %’ﬁﬁg%k %B@&H? 13. Since the two bone fragnents 13;14 are not noved
relative to each other during this | ast step, the degree of conpressive

force exerted on the proxi mal bone fragnent 13 after the 15 countersinking
of t R t hFisadethowathe dgwisataczordingitadhe nventigadisethie esnkingtionwith the

pr ef &1 ab) AmiEfeLP 1l FRHBIE BEheOlorduP S IR DU hBEnPLORLPIRL) ©

for exanp case of fractures occurring in Vi crni
arti cul at segmentraf-whichcisl campletsly iscrewved intedthier iathlantagioaphsirdmiehacttaur es,

small 2 o sized fra nts, fixati .of liganents and nerves, and fixations
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(1) for [ t R j ' I | I S
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r ecei3di ngbarest’ svidch seenlai@yd trom the freat erdd Spior & ideptl| 4) and this kearigeel udi ng
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




. B) a threaded front segnent (5) extending coaxially to the |ongitudi nal
axis (2) and |located axially in the front end portion, conprising an
external screw thread (8) having a core dianeter DKV, an outside dianeter
Dvs, and a thread pitch Sv; C) a threaded rear segnment (7) extending
coaxially to the longitudinal axis (2) and |located axially in the rear end
portion, conprising an external screw thread (9) having a core dianeter

Dy theout ruE it Sl PartiospRa e M dehitel diasBromn the faRbRes parss ekhe,
than, or eguiittaltisort et G @hitirafRt Rfarlddd pbriidhes tdrtRadsRshe %@’év\éﬁgﬂ?ﬁfg é%r L

and E) the thread pitch S~ of the threaded front segnent
pitch S ofthehéhrendeddernrr sagmesynens campiatelyi derevied int thBomelsmltames

clainmed in raterlsed nth t he bpne s nprises an

i nt er medi apg r?@?ﬁi ?g)sc ?W%r%%d Z’r? Pﬂ%s‘t%f%ﬁ@%dsér ?@Qr’r&ﬁt of the 7)
d |
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equal to thée bopdaimiliisodhecicrewdrivge éﬁntal be dnteedudedirdo (B¢ rheansdlq ot he

t hr eaded f eV| or th duc ressi on, and
fixation Htégghﬂ@eg%?gémﬁ?%erﬁox@gg‘ %%neé‘CEBPﬁwn(%)O?@ée E’ngn%ﬁfe\"h Tclaim
1 or 2, cwmmasbvgneéneocma @@temtvepnepfnewaté ecrémqsffetatémelr%tgtﬁ/zé%‘

i nstrument (15) which conprises a coaxial, continuous central bore (17),
front end tperimpiantatiar 'nSHHm%tﬂ@ar end portion (19), characterised in that
9 b) the central bore (17) has an enlarged portion (24) extending fromthe
front "end portion (18) of the instrunment (15) to a depth T and provided

with an i rﬁcerrrealisiagltlwvredilucﬁmdt cdMpressioh drgl oettireskintaine bénéd *ﬁ%g??féﬁtrs”m
screw thregd r. segnent (7% of the bone screw (1); and

4.99 Iorrredd'_ he re

c) the depth!4 first 3 bare 1t§emﬁset\ﬁ ichaiRheirates the prowmalbane deagrseghddt ( 7)
of the bo (o} 0 r diLgr

i xat on o borSszinto e el Horso b el P ik Ter i S s
bore (21 )Corrmspondlegﬂoﬂbefcoe@dtamete(m(y:(l?!;g 4[] obﬂwesex@rn@lécyewrthma&ﬂS d¥)
screwi g the.thr d rear se the one screw (1) into the

i nt e\rAﬂngl éf&?@vﬁe?ﬁ?&g {g@gn@pggﬁgtgéﬁopgs%%w (17) of the inplantation

i nstrunment (15) until the t hreaded rear segnent (7) is entirely contained

by said central bore ( ehand the rear end portion (4) of the bone screw
(1) abut sAdih Qhegmmg gk e(lmlamt@tlﬁe@roee&méheé‘rreadedmeareseggmganb? dfttlee

i npl ant at | i O nSC t h rew 1
whi ch pr OP %Seés?’? rom hg&'ljp?r%t I’ltagta i t:())ngv:dé%tﬂﬁ ﬂeﬁesﬁfé\%eg)mtlo tﬁg BbPer
until t hethrbademlafbrfwemm thegoemtral(Kgrei 7 afstm\ﬂﬁlplamétldrhﬁts%ﬁteﬂt @nﬁhe
f ragnent g;lm and until the front endH%ort on (18) of the inplantation

devi c&¥ ( 1BPNEHIEW, ﬂ'% fer sefewed dpto; the preslilied) b%$e21 rfe@me@l.tm(tbe) tw)
further rgbabifggibatd WB' At 'r&tau §Sthiy ,5!% {akidh m%tﬂdmé{l%ﬁ X
P ) 1T Nnse ‘?ng a
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screwdri vb}ng@tmapnad lxisughSinee thenthraaded rear seymeht 7hef thepbame aicrew 1 is

coreur vertrel AL oL 1Rt R End 0P oot SEsuhidhd "
further iotof the thcéaﬂe(dztéamsegmaﬂl Vlgcél’ﬁlﬁntséﬁgéi@%'wmﬁ th&6pradihial Bdife

t hreaded rear segment has been turned out of the inplantation

i nst r%?henfrag'_’[?ﬁ ahd §é’r E’Wdoﬂnf@aﬂ'ﬂ@ iheoxnatantatiore instigment 15 3)nly 5thevet hod

he. educt v add Mot Seafit A LEMS BAnblS ol 118 SERTN TP wrufidlparke *°
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conpression to be
mstrument 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.



.exerted on the two bone fragnents (13;14). 6. Method as clained in claim4

or 5, characterised in that it conprises in addition securing the

irnpl antation instrunment (15) against rotation, while the bone screw (1) is
screwed into the bore (21 ) by nmeans of the screwdriver (16). .A AIl.AF2 . A
. AF. AY. Al . A A A31n &a4& * + - "

Fi zupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] cd] cTa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

A N T ligl _al AAnR. ac= id Z
Foa] ca] ca] Ay RereapEa) Bhy cBeCa ol R CebuhBTET bR ipBde el 2
] ca] ca] ca]wr) Bneé fraghtdnts 118$P4%8bme into contact with each other.. Once the desired
"L (0(7()**|wngb] X] ] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca caﬁ ca] ca]

ca] cal] ca]degrea] Fafwapeassis tape 4p d2g expdeaf cen tie dwolllords @gments 13;14

&<=====x?2EFFE) FTFE

2l ca] cal) dEFodRel caraibaprantdet SBLIRGE T SRR ETLERGE 60 °)°

F10%&5() -deydRafiden 16 is passEthréughing dhikal(orey s #iREin(the ifplantation

10%b& () - dE10YD& g) - f "10%& (%- F'10%¢& ()-10%& () - 3F" 10%& (S - §

S 10%¢& () -astaE@ent 15 and inserted into the means 11 for receiving the screwdriver, and

1109 () ko SHOURIar B T B0 R SRAARIE b6 A0 O HUPEL i (
implantation instrument 15 is held and prevented from turning, the bone screw 1

is turned out of the internal screw thread 20 formed in the front end portion 18 of
10 the implantation instrument 15 and the threaded rear segment 7 thereof is
screwed into the proximal bone fragment 13 until it has been driven entirely
under the surface of the proximal bone fragment 13. Since the two bone
fragments 13,14 are not moved relative to each other during this last step, the
degree of compressive force exerted on the proximal bone fragment 13 after the

15  countersinking 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.
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X”bCSN%&IA))é I&Rgitudinal axis (2), a front end portion (3), a rear end portion (4), and
means (11) for receiving a screwdriver (16) on the rear end portion (4); further
including
B) a threaded front segment (5) extending coaxially to the longitudinal axis (2)
and located axially in the front end portion, comprising an external screw thread
(8) having a core diameter Dky, an outside diameter Dys, and a thread pitch Sy;
C) a threaded rear segment (7) extending coaxially to the longitudinal axis (2)
and located axially in the rear end portion, comprising an external screw thread
(9) having a core diameter Dk, an outside diameter Dyg, and a thread pitch Sy;
characterised in that
D) the outside diameter Dys of the threaded front segment (5) is smaller than, or
equal to the core diameter Dk of the threaded rear segment (7); and
E) the thread pitch Sy of the threaded front segment (5) and the thread pitch S

of the threaded rear segment (4) are identical.

2. Bone screw as claimed in claim 1, characterised in that the bone screw (1)
comprises an intermediate segment (6) arranged between the two threaded
segments (5;7) and equally extending coaxially to the longitudinal axis (2),
having an outside diameter Dys, said outside diameter Dys being smaller than,

or equal to the core diameter of the external screw thread (8) formed in the

threaded front segment (5).

3. A device for the reduction, compression, and fixation of bone fragments by
means of a bone screw (1) as claimed in claim 1 or 2, comprising

a) a cylindrical or prismatic, surgical implantation instrument (15) which
comprises a coaxial, continuous central bore (17), a front end portion (18), and
a rear end portion (19),

characterised in that
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"109& () ~thread (9) formed in the rear segment (7) of the bone screw (1); and
c) the depth T is > 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 following 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 implantation instrument
(15) until 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 distal bone fragment (14) and until the front end portion
(18) of the implantation device (15) abuts on the surface of the proximal bone
fragment (13);

D) further rotating the implantation instrument (15) 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
screwdriver (16) 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 to
the reduction as described in step D, the step of further rotating the implantation
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bone screw (1) is screwed into the bore (21) by means of the screwdriver (16).



