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(57) Abrége/Abstract:

A bone screw has a flexible shaft which prevents relative movements In the direction of tension, but allows movements of a
smaller extent in all other directions. In addition, it is possible to insert the bone screw Iinto medullary cavities having a curved
surface, where the screw adapts to the given contour.
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ABSTRACT

A bone screw has a flexible shaft which prevents relative
movements in the directionfof'tenSion;xbut allows movements
of a smaller extent in all other dlrectlons In addition,

it 1is poss:.ble to 1nsert the ‘bone screw 1nto medullary;

‘cavities hav1ng a curved surface, where'the_screw adapts to

the given contour
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IMPLANTABLE SCREW_FOR_ STABILIZATION OF A JOINT OR A BONE
ijRACTURE;'

This lnventlon relates:.to_.an gimplant' for augmentlng.
stabilization of bone jOlntS w:Lth a low relative movement

and for Interfragmentary stablllzatlon of bone fractures,

when primarily tensIle forces_are.to:be|app11ed.

The jOlntS of the body have dlfferent ranges of movement |
In addition to the jo:Lnts In the ma:Ln axes of movement of :.

the extremltles as well as the mand:a.bular joint, some ofi

| Wthh have relative movements of a oonSIderable extent

there are many - Jjoints w1th \low 'relatIveh range ofﬁ
movement . 'Typical‘ 'examples of this include the;
acromioclavicular joint -as-vthe oonneotion'_betWeen ‘the
shoulder _blade and theoollar .bone-I(aoromioclavicular 
j'oin-‘t) , the Jjoint b‘e't--ween- th‘e\ col.lar-, bone and the
breastbone or sternum "(s-ternoolavioﬂar .joint) ., the’
iliosacral joi—nt the publc SYmthSis the articulated;.
connections between the tibia and fibula (proximal and;;_
distal tlblOflbUlar jOll‘ltS)  the jOlntS between the WI‘lSt'i
(carpal bones) and ‘the foot (tarsal bones) as well as the
joints between the bones der metacarpus (metacarpal jOInts)f
and those. of the metatarsus (metatarsal '_]OlntS) leerSe,

J.njurles to these jOInts can In many cases lead to serlousg_

'_thSIcal Impalrments, where a palnful arthrosis develops as;

a result of a permanent jOlnt Inoongruenoe The therapeutlcg
goal must therefore be to acourately ‘reposition these
jOlntS and restore the capsule 1Igament apparatus. In most
cases, this cannot be aocompllshed by simply suturlng the
capsule- lIgament apparatus | The sutures would not be ablef
to w1thstand the stress. and 'would rupture, “and the joint
would @ slip back Into Ja false,. Incongruent pos1tlon.g
Instead, the lnjured jOlI‘lt must be kept in a correct?
position through a sultable surglcal Implant in the sensef
of an augmentation until the capsule 1Igament apparatus hasé

healed to a suffI.CIent level of strength and can again
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withstand the forces requiredwto -move the joint. The same

thing is also true 'of?un-st'able b'o‘ne fractures, where an:

implant is supposed to' keep .the bones in th'e; correct

position, after rep081tlon1ng' the xfracture,"until the

fracture has healed to an adequate'level.of*strength.

~ Various technlques have " been .; descrlbed for | augmen-ting§

stablllzatlon. of a ruptured jOlnt with ,small relative?
movements, and these technlques can be divided 1nto roughly;
four groups: 1. ~temporary r:Lg:Ld brldglng of the joint, 2
bridging wlth flex1b1e :melants,. 3. retaining 1mplants,
which are bolted to one 81de of a. Joint and engage 11ke a;
hook on the oppos1te s:Lde 4. implants with an articular:

COI’lI'leCthI‘l

The best known -representatifve _.:Of.the' first group _(r‘igidﬁj

implantS) is the‘ so-called locking screw. When using this? -

principle, the two partners in 'the joint are ‘secured’

rigidly relatlve  to . one another by a direct screw
connection, which guarantees congruence of the jOlnt but;-
blocks ‘relative movement of the jOlnt Slmllar functlons
are achieved by brldglng the jOlI’lt Wlth K:Lrschner 8 wires,
optionally supplemented by w:Lre cerclage or by using rlgld;

- osteosynthesis plateSf (espec1a11y in the area of thef

pelvis) .

Known 'representat‘ives' of-_ "'the second group (flexn,ble;
1mplants) 1nc1ude plastlc cords or bands made of absorbablei

Or non- absorbable mater:l.als (11terature- R. W Fremerey~ et

al. (1996) “Surglcal treatment of acute, complete rupture
~of the AC 301nt o Unfallcblrurg {Trauma Surgeon] 99:341-5), '

wire cab,les in - the technlque proposed by LABITZKE§
(literature: R. Labltzke (1982)  “Wire cables and

1ntraosseous pressure dlstrlbutlon systems in surgery*, "

-Chlrurg [Surgeon] 53: 741 3) or the use of w1re cerclage.

Known representatives of the third group (screw-in implants’
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Wlth hooks) 1nclude hook plates prOposed by BALSER, WOLTER;
or DREITHALER in a s:Lm:Llar des1gn for stablllzatlon von.%
ruptures of the acromloclaVJ.cular jOlnt or the syndesm081s;
hooks deveIOped by ENGELBRECHT (llterature E. Engelbrecht?
et al. (1971) “Syndesmos:Ls hooks for treatment of tlblo-—

fibular syndesmo81sg‘ ruptures, \ Ch;rurg 42 92)  'for-

stabilization of ruptures of the ankle joint. These,

1mplants allow - good éugmfﬁntatlon of the j.o:Lnt and
‘essentially preserve 'mObllltY¢ but it is difficult to

adjust the proper congruence of the jOlnt which:can,ofteni
be achleved only by bendlng the 1mplant subsequently,‘
because these ' 1mplants do. not__' have \'any‘ | suitablez_
poss1b111t1es for adjustment | In addltlon a relativelyif
large surglcal access area is requlred whlch necessitates;

a greater surglcal trauma

A typlcal representatlve of the fourth group (lmplants with
an 1ntegrated. jolnt) -sn the ]Olnt plate developed. by?
RAMANZADEH  for stablllzatlon of ruptures - of the?
acromioclavicular jOlnt : However,_ this plate :has the:
disadvantage that it lS dlfflCU.lt to adjust the correct-;
congruence of the jOlnt and the axes of rotatlon of the
joint and the 1mplant do not match SO the natural movement?
of the joint is at least partlally blocked '

Therefore, the object of thlS :anentlon is to. develop an

-

imp ant which augments the llgament connectlons rellably 1n:

jOlntS with a small relatlve movement whlle causing little

Or nNo 1mpa1rment of the natural range of movement of the
joint. ' ' .

ThlS object is achleved W1th an 1mplantable screw whlch hasi'

'a flex1ble shaft for stablllzatlon of a jOlnt or a bone

This de81gn of the 1mplant guarantees a transfer of tens1leﬁ
forces almost exclus:.vely, whereas there 1is llttle or no;g*

‘transfer ,of bendlng .t.orque,.; K _compress_rve- forces and
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transverse forces throughthe f1exible shaft .

The use of one or more such screws with a flexible shaft.

makes it poss:Lble to connect the bones involved in an;

' unstable jOlnt 1n such a way that there is little or no;.

lmpairment of the natural jOlnt movement

Likewise, it is possible through the use of one or more

such screws having a flex:Lble shaft to apply primarily;;

interfragmentary tens:u.le | forces ~when creating screw

COHIleCthI'lS in bone fractures

such a screw makes 1t p0851ble for both bones involved in aj
jOlnt injury or both fragments 1nvolved in a bone injury to

pe Jjoined by one or more screws Wthh have a flex::.blef

shaft. This des:Lgn of the 1mplant guarantees transfer of

tens:.le forces almost exclu81vely, wh:Lle bending moments,
compressive forces . and transverse - forceS'u-are not
1 by the flex:.ble shaft or only to a:

slight extent. In the case of capsule llgament injuries of

a'joint the screw 1s preferably 1nstalled SO that the ax1s;

- of the screw corresponds to the dlrectlon of the resultanti

force of the 11gament connectlon of xthe. jOlnt Idealﬁ
augmentation of the ]o:Lnt can be achleved in this way. In

bone fractures the screw 1is 1ntroduced at a right angle to;

the plane of the fracture and causes interfragmentary

compress1on due to the tens1le force

Wldenlng of the surgical space can be achleved to advantage?
through this invention. In an advantageous embodlment this
invention is sultable for a 8O- called minimally :ana81ve

1mplantatlon

In addition, the screw accordlng to this 1nventlon may be
designed for wuse in surgery 80 that prlmarlly tenSJ.le.
forces are transmltted but | no 81gn1f1cant bending moment is.

transmitted. leew1se’ i;*thr,e“ “screw according to this
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inventiOn'maY'be deSigned so'that'it'can be introduced into
the medullary cavity of a fractured bone in the sense of a:
so-called creep screw, . thereby adaptlng to the contour of%
the medullary cavity, Wthh is usually curved.

It 1is advantageous 1f the planar axial moment of 1nert1a of{

the screw is 30 % less, preferably more than 50 % lesssthanQ

that of a screw hav1ng the same outs1de dlameter

The flex1b111ty'1n the shaft area can‘be achleved by a wire

cable, a wire bundle, a cord a sp;ral'or multlple-webs,and;

by fibers.

When using a wire cable or a W1re bundle,'it is-eSpeCiallY§

advantageous 1f the W1re cable or w1re bundle 18 relnforced{’

"~ on the outside by sleeves or a splral Tw1st1ng of the W1re§

cable or wire bundle is thereby llmlted when a tors:Lonal;
moment 1s applled, and thus the w1re cable oOr wire bundleff.
1s stabilized. In addltlon, , the bendlng movement of the
shaft can be llmlted by the size of the sleeve or the;

'splral w1nd1ngs and thelr spac1ng relatlve to one another.

It is especially advantageous if the threaded part has a
bone thread. ' - ' - '

According to a preferred embodlment ‘the head part has a.

wrench socket and has a smooth surface or a bone thread

.matchlng the threaded. part ' dependlng on the 1ntended}

appllcatlon of the 1mplant sald thread hav:Lng a larger
diameter and a smaller thread pltch than the bone thread in
the threaded part. | | | | '

With .a high flex1b111ty of the shaft\ and thereforep

1nadequate transferablllty of the tor81on moments requ:.red§

for the thread to penetrate, , 1t is. advantageous 1f thef

:melantable screw has wrench sockets in the head part as -

well as 1in the threaded part ThlS allows a stepped wrench
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to act on-theSe-wrenoh sockets'in synchronization.

Additional .adva-ntageous embodi'ments' are described in the o

subclaims.

Varlous embodlments of thlS J_nventlon are 1llustrated | 1n _

~ the draw1ngs and explalned 1n greater detail below

They show:

Fig. 1 o a bone screw, Whose Sha-ft 18 designed as a wireg

cable or as a wlre bundle to make 1t flex1ble,

Fig. 2 a bone adjustlng screw - whose shaft 1s de81gned}

as a wire cable or as a wn.re bundle to make it
flex1b1e, . ‘ ‘

CFig. 3 ‘a bone screw, which has on the distal side from

the head a bone threadfwhOSe'shaft is‘deSigned as§
a wire cable or as a wire bundle to make it
‘ flexible, and Wthh has on the prOX1mal head 81de§
a bone thread Wthh has a larger dlameter ‘and a:.
smaller thread pltch than the bone thread dlstalﬁ
from the head'.' ' ' |

Fig. 4  a screw, Wthh has a bone thread on one- 81de its
shaft belng de81gned as a w1re cable,-a_cord or a;
wire bundle to make 1t flex1ble, and on the'other}

etal thread and a

hexagon socket head nut screwed onto it,

sn_de having a “bolt Wlth a m

—.

Fig. 5 a bone screw, whose shaft is des:Lgned to be

flex1ble 1n the sense of a splral sprlng,

- Fig. ‘6 a bone screw, "whi'ch is 'preferably made of a

blocompatlble plastlc and has a flex1ble shaft?'

composed of multlple webs, _f-
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Fig. 7 ' a bone sCrew in Wthh the shaft consists Of%
multlple flbers Wthh are anchored alternately 1ng.
the head part and in the threaded part of the:

_bone screw,

\fFig. 8 an embodlment for stablllzatlon. of the anklef

joint (dlstal tlbloflbular jOlnt syndesmosls),

Fig. 9 an  embodiment  for  stabilization = of the

acromioclavicular joint,

Fig. 10 an embodiment for stabilization of the iliosacral
joint, .
Fig . 11  an embodiment for stablllzatlon in the area of

the wrlst W1th scapholunate dlssoc1atlon,

Fig. 12 .' an . embodlment -'fozrg 1nterfragmentary tractionﬁ
screws in the area of the patella with a fractureé
of the patella,' ' ' '

Fig. 13 .a bone screw . accordlng to Flg ' ; where thelwire3
cable or the wire bundle. is reinforced by

-1nd1v1dua1 sleeves

Fig. 1 shows a bone | screw whose head part 1. and whose
threaded part 2 are flexlbly lnterconnected by a wire cable;
or a wire bundle 3. The w1re cable or the wire bundle 1sf

fixedlyj COnheCted 1n the head part as well as in the.

-threaded part through sultable connectlon methods (eg ,

pressed, glued soldered or welded connectlons) The use'of?

a wilire. cable or a w:Lre bundle allows the appllcatlon of

ten81le forces and the transfer of tor81on moments in the

- sense of a flex:.ble shaft C'ompress1ve forces, transverse?j

forces or bendlng moments however, areptransmltted only to

a sllght extent.
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Fig. 2 shows a bone locklng screw whlch has a head part 4,

which 1s prOV1ded w:Lth a bone thread and a threaded part

5, which are flex1bly 1nterconnected by a wire cable or

‘wire bundle 6 by analogy w:Lth F:Lg 1. The thread on the

head part and the threaded part are of the same size and '

- the thread flanks are the same. In thlS way, a prev1ously

deflned dlstance between ltwo; bones to be joined is.
establlshed regardless of the tlghtenlng torque of the

SCI‘QW

F:Lg 3 shows a bone screw W1th a thread bearlng head part
7., Wthh 1s flex1bly connected to threaded part 9 by a W1rej

cable or a w1re bundle 8 by analogy with Flg Accordlng§

' to the known functlon prlnc:Lple of the HERBERT screw the ?ﬁ_

thread on the head part has a larger dlameter in comparlson§
with the threaded part and 1t has a smaller thread pltch :
When this screw 1s screwed | 1nto - a fractured bone;-
perpendicular"to the plane. of the fracture, thegtwof
fragments are moved toward one another ' and are braced;
against one another where the extent ' of the - movement
toward one another per revolutlon of the screw 18 obtalnedf

from the dlfference between the two thread pltches

Fig. 4 shows a screw Wthh has a: threaded part 10 on one
side w1th a bone thread Wthh is connected flex:Lbly by afﬁ

wire cable, a wire bundle or a cord 11 to a bolt 12, which

has a metal or plas,1c thread A hexagon socket head nut 13?

:-is screwed onto this bolt In 1mplantatlon of such a screw,

first the threaded part w1th the bone thread is screwed;

into the bone in the sense of a stud bolt. This is done by

means of a cannulated wrench Wthh is pushed over the wire

cable or the wire bundle or the cord and the bolt 'andf
meshes with the hexagon 1nsert blt 14 of the threaded part

Then the hexagon socket head nut is screwed onto the bolt
with a metal thread by means of a cannulated hexagon socket

wrench. Next “the w:Lre cable or w:Lre bundle that pIOj ects
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on the hexagon socket or the pro:;ectlng cord 1S shortenedf-

with a knife forceps..-

Fig. 5 shows the des:Lgn varlant of a bone screw 15 whose
shaft 16 is designed 1n the form of a sp:Lral In addition;
to the flelellltY of ‘the shaft an elastlc component is.
added with this design va-rlant The amount of flex1b111ty;ﬂ_
and elast1c1ty of the shaft depend to a great extent on the
design of the splral Large splrals have only a‘ lowi
flexibility"and elast1c1ty,_ whereas small spirals'areg
highly elastlc and flex1ble Such a de81gn variant is
espec:.ally sultable for 1ntramedullary screw:Lng of bones;‘
w:Lth curved surfaces ‘ e. . as SO~ called creep screws 1n.‘--

the area of the pelv:.s._. The shaft length is llm:l.ted by a:

wlire cable, a W1re bundle, a chaln - a flber, or a flexible

pin-(not shown) preferably'arranged in the spiral;

Fig 6a shows a'bone‘SCrew'l7 which is preferably sultable%
for fbelng fabrlcated from absorbable Oor non- absorbable?

| plastlcs and lS des:Lgned so that it can be manufactured by

the casting technology 'I'he flex:.blllty of the shaft here
is achleved due to the fact that it consists of multlplef%
webs 18. The extent of the flex1b111ty of thlS variant is

.deflned by the number and d1mens1ons of the ‘webs and by thef

materlal prOpertles of the materlal used Slnce the websf'
are capable of transmlttlng the tor81on moments Wthh occuré
in tlghtenlng the screw only to a very 11m1ted extent, 1t
is especially advantageous if a hexagon head 21, 22 (or a

‘ different type of wrench socket) 18 prov:.ded 1n both the

threaded part 19 and the head part 20 SO that a tor81on§
load on the webs 1s prevented when us:.ng a correspondlng;i;
stepped hexagon head wrench accordlng to Flg 6b . leeW1se f
1t lS advantageous for many appllcatlons 1f the threaded?.
part 18 cannulated 23 80 that appllcatlon of the screw canﬁ

take place through a correspondlng gulde wire.
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Fig..7 showsabone'sCrew'24-'whichis equally Suitable'fori

fabrication from an 1mplant metal as well ‘as from

absorbable or non- absorbable plastlcs and which is de81gnedg

so that the 1nd1v1dual components can be manufactured byi

the castlng technology _The flelelllty’ of the shaft 1sf

achieved by the fact that 1t con81sts of multlple flbers 25

which are elther held n eyelets 26, 27, anchored; .
alternately 1n the head part 28 and 1n the threaded part 29%
of the screw accordlng to the flgure or are each securely?
anchored in the head part and in the threaded part | Slncef_'

thlS varlant can transmlt only tens:.le forces, a hexagonﬁ'

head socket 30 . 31 (or a dlfferent type of wrench socket)

is to be provided in both the head part and 1n the threadedé

part, by 'analogy- w1th F:Lg 6a, permlttlng the use of a
stepped wrench accordlng to Flg 6D, ~with Wthh the head%i '
part and threaded ‘part can ‘be screwed equally' -into- theg .

bone.

Fig 8 shows an embodlment of a bone screw W1th a. flex1ble§

shaft 32 accordlng to Flg 4;'wh1ch 18 1ntroduced into the§

area of the ankle for.--, augmentatlon of a ruptured

syndesmosis 33 (syndesmos:.s -% llgament connectlon betweenj
the fibula 34 and the tlbla 35 1n the area of the ankle
jOlnt) Inf'contrast w1th _ conventlonal r1c1d - screw

elatlve movement between the}_

flbula and tlbla lS preserved due to the flex1ble shaft.

- However, it is 1mposs:s.ble for the ankle to yleld whlch;
would lead to 1nstab:1.11ty of the : ankle bone . 36 The

dlmen81ons of the bone ‘screw are selected S0 that it can be§ 
introduced 1nto 'the' bone through the boreholes in a
conventional osteosynthe81s plate when ' the_re is a

concomltant fracture of the lateral malleolus

Fig. O shows another embodlment of a bone screw wilth a
flex1ble shaft 37 accordlng to Flg 1 in the area of the?
ligament connectlon between the shoulder blade 38 and the

collar bone 39, on the acromloclav1cular jOlnt 40  The
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rupture of all three llgaments 1nvolved in this connectlon§

18 dlagramed schematlcally (acrom:l.oclav:l.cular 11gament 41,

-trape201d llgament 42;_ con01d 43) Accordlng to the

prlnc:Lple descrlbed 1n 1941 by \BOSWORTH for the use of =
rlgld screws, the screw 1s -screwed into 'the corac01dé
process 44 through the - collar bone. In contrast with a
conventlonal rlgld screw connectlon the natural relative
movement between the collar bone and the shoulder blade :Ls:f'

malntalned due to the flex1ble shaft However, a hi--ghé;

‘p051tlon of ~_~the_ collar ) bone Wthh ~would :1ead - to.

1ncongruence of the acromloclaV1cular jOlnt -1s_1mpOSSible.;

Fig. 10 shows another embodlment of a bone screw hav:Lng a.
flex:Lble shaft 45 accordlng to F:Lg 4 in the area of the:
l:.gament connectlon between the sacrum 46 “and the iliac

bone 47 (iliosacral jOlnt 48) »I_n_ ‘the case of an.

:mstablllty of the posterlor pelV1c rlng ‘due to J.njury,

stabilization is accompllshed by screwing one or more

- screws with a flexrble shaft into. the bone. I-n contrast,

‘with a conventlonal rJ.g:Ld screw connectlon, - the natural

relatlve movement between the sacrum - and the ileum lS
preserved due to the fleX1ble shaft However gaplng of thef
joint gap is rellably prevented due to the screw hav:Lng a

flex1ble shaft

Fig. 11 shows another ':embodiment‘ "of a | 'bone screW‘ having a
flexible shaft 49 accordlng to "Fig. 4 in the area of the
wrist in the case of a ruptured ligament between the

scaphold bone 50 ‘and the lunate ‘bone 51 (scapholunatef;
d188001at10n) Repos1t1on1ng -andf . stablllzatlon _aref:.
accompllshed by screwrng a screw haV1ng a flexible shaft;:’f
into the bone. In contrast Wlth a conventlonal rlgld screw

connection or stablllzatlon with Kirschner’'s w:Lres, .theﬁi

f.natural relatlve movement between the scaph01d bone and the
35

lunate bone. preserved due to --h flex1ble shaft
However the erSt bones that have been screwed together

cannot yleld laterally
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Fig. 12 shows another embodlment of bone screws with a

flexlble shaft-52 53 accordlng to Flg 1 w1th a transverse
fracture of the patella 54 Accordlng to ‘the known ten81on;

belt pr1nc1ple,' the[ tensrle forces conducted from the

quadrlceps tendon over the patella and 1nto the patellar_%.
tendon are transferred through the two bone screws with a
flexible shaft and the two fragments of the patella a-re
compressed together. - -

Fig 13 shows a bone screw accordlng to.Flg 4 ”Where wire.
cable or wire bundle 1s relnforced by 1nd1v1dual sleeves{
55. In accordance wlth thelr w1nd1ng,- w:Lre cables tend toli.f
twist and corl up when a tor51on moment 1s 1ntroduced 1ni
the. oppos:Lte dlrectlon to thelr w1nd1ng Due to the fact -
that sleeves or a splral are pushed onto the w1re cable orgf
t:he W1re bundle thlS tw:.stlng ‘can be llmlted and at theé__

same ‘time, a stablllzatlon of the - wWire cable can bef

'achleved due to the resultlng clamplng of the W1re cable 1n;

the sleeve or the splral - This allows hlgher tors:Lonf*
moments to be transmltted than '1s p0351b1e EWlth ané
unrelnforced wire cable or w1re bundle. In addition,i'
depend:.ng on the des:.gn of the sleeve and the spacrng of |
the 1nd1v1dual sleeves or splral w:Lndlngs relatlve to one;
another, the extent of the b.endr_ng.-_of. the flex:Lble screw, |
shaft can be llmlted ' : . D S o
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An 1mp1antable screw for stablllzatlon of a jOlnt or a

bone fracture,

characterized in that

the screw—haS-a fleXiblGShaft‘\l

The implantable screw according to Claim 1,

‘characterized in that

the planar axlal moment of 1nert1a of the screw is

30~ﬁ lesS- preferably 50 less than that with a screw.

'hav1ng the same out81de dlameter.-

Thelimplantable7screw'accOrding tc'Claim 1 or 2,

characterized in that

the flelelllty :Ln the shaft area is achleved by aﬁ

w1re cable or a w1re bundle.
The implantable screw according to Claim 3,
characterized in that

the wire cable or the W1re bundle is relnforced in the

shaft area by a splral or by sleeves pushed onto the

'w1re from the out81de

The 1mplantab1e _ screw -. a‘cccrding to one of the

_precedlng clalms,

-charaCterized-in*that
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The 1mp1antable
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-4 —

the flex1b111ty 1n the shaft area is achleved by a

cord or a splral

The implantable screw _ac-cord-irng to one - of the

‘preceding claims,
characterized in thath'

the flexlblllty in the shaft area is achleved throughf‘

_multlple webs or flbers.

screw according to one of the

preceding claims,

characterized in that

the threaded part_has_a:bone thread.

The implantable screw accordlng . to one of the :

preceding claims,
characterized 1n that

Tthe head part has a wrench socket and a smooth surface

or a bone thread correspondlng to that on the threadedf

part or 1t has a bone thread 'whlch has a larger';__'

diameter and a smaller thread pltch than the bone {.

_thread 1n the threaded part

screw according to one of the

.precedlng clalms,

characterized in that

the threaded part is des:Lgned as  a stud bolt w1th a
wrench socket and has a threaded bolt with a head nut

in the area of the head part
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The implantable screw. '_--_;according to one of the

- preceding claims,

characterized in that

it has wrench sockets 1n the head part as well as 1n
the threaded part. - | '

The implantable screw "'-'acc?ording ‘to one of the

preceding claims,

characterized in that

a blocompatlble metall as well as a blocompatlble, |

absorbable oY non- absorbable plastlc or a comblnatlon;

of such materlals is used as the material of the

screw.
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