S HvdH sb/ Lo- 1p ' PCT/ NL97/ 00162 FI XI NG ELEMENT
AND LI GAVBWO 9738850 W TH FI XI NG ELEMENT The invention. rel at es FCEMNLITORGRAg
el ement for connecting a |iganent to a bone" part- of. a human or ani nal,

conprising: - a hollow substantially cyllndrre;a:-n in 5 t he
conti nuous opening in the-bone part, and: an @n t he

| i gament anchorable in the cylindrical elenent{ 2 Ay gt-ual |y

di ffering axial-"positions.-Mhen a ligament is -can&ged for lnstance a
hanstrlng 10 is torn (liganment rupture) it is pOSSIb|e to.,arrange a new

li'gament  sur g'ff*iﬁc(ﬁh hiBagg IS pACTRE Wl AR be used

i gament nater renoved from anot-her :"ocation i-h-the body, - but plastic
material (plas- :tic.ligament) can also-be enpl.oyed:for.this purpose. The 15
fixing of the |iganment can take place for |nstance¢ y nmeans of a screw wth
toothed ring, st a toothe @a on. " Fi xi'ng by
means of a bone 3ﬂﬁb1nvedtlon ré@ﬁtes to 912 Egma @or con-
necting a ligament. to a bone part of a human or anlmal in

addition. to a llgament flxed to a bone part w1th at least
one such fixing element. _ : _
s _When a. lrgament is damaged for ; stance a hamstrlng

is torn (ligament rupture) it 1s pOSSlble to arrange a
.new ligament. surglcally (plastlc llgament) For such a
new. ligament can be used ligament mate 1al removed from
another locatlon in the booy, ‘but plas*

materlal (plas-
10 tic ligament),. can. also be employed for thls purpose The

fixing of the llgament can take place; or_instance by -

means of a screw with toothed rlng,_staples. a bone plug,
a .toothed plug and so on. Fixing by means of a bone plug
.-entails a continuous. opening being arranged 1n a bone
15 part through which the. llgament for f1x1ng is placed The
bone .segment coming - ‘rom the bone part and used for

maklng the continuous. openlng 1s subseqa,ntly placed in
"lamped fixedly in

the .ligament such that the llgament 1s

the -continuous opening by the bone seg ﬂt or bone plug.

20 All these f1x1ng methods are frequently used srngly or 1n
combination.

Drawbacks of the exlstlng f1x1ng method are that it
is difficult .to:bring the llgament to, and hold it at

the correct tension. The consequence hereof 1s reduced
;llty A drawbackh
which applies partlcularly to a llgament manufactured

25 function, pain and a sensation of 1nstaf

from a ligament:material removed from another locatlon in
-the. body (homologous) is that a llgament operatlvely
. arranged at the: correct tension can slacken 1n the course
30 of.time whereby. 1nStaD111ty once agaln 1ncreases A _
drawback to plastic l;gament materlal 1slthat thls has a
finite: llfe span so .that it generally_b “aks after af
number of years. The.lrgament Wlll the '

_ave to be re-
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entails a continuous openi ng being arfangea I n a bone part through which

t he Iigamaﬂ,bi;.,@i5 I Xing i g : one segnent conj he
bone part an us%g for makj fng:$ BEECHMASHERRN llopening is sub&%ﬁwﬁz
placed in the liganment sudh thatREMEAERanent| is clanmped fixedly in the
conti nuous openi ng by the Done segnent og bqg@mgﬂammeMI\ﬁwhé&é fixing

nmet hods are frequently used singly or in 25 conbi nati on. Drawbacks of the
exi st.ing fiplagedeundd ciie tizatorilly iposiifie Wy nenhs i of) ddxHdganment to
and hold it t rLr.ect tension. The consequence hereof is reduced
function, p%? ¢5n§5§%§é g%rion of instability. A drawback 30  which

appl i es particul Eheyobdegt| icfarkdv preRAnktimentiem ks |tgakonta mat eri al
renoved fromsgaRbAR! thoGalbopie ighrthesRad KAONDL 0P USdry Ssididile & d | gament

operatiyely, arrranged_at the correct tension can slacken jn the course
P % yhoid tge l?gament to or vary tension respectively to

replace a fixed ligament with another.

The present invention provides for this purpose a
fixing element for connecting a ligament to a bone part
of a human or animal, comprising: |

10 - a hollow, substantially cylindrical element fixable in
the continuous opening in the bone part, and
- an engaging element for the ligament anchorable in the
cylindrical element at least at two mutually differing
axial positions.'The.outer wall of the cylindrical ele-

15 ' ment is preferably provided with a profile for a stable
anchorihg thereof in the bone part. The cylindrical
element forms the engaging option for the engaging ele-
ment which is connected to the'ligament, The engaging
element is éonneétable in relatively simple manner to the

20 cylindrical element whereby displadement'of the engaging
element relative to the cylindrical element is compara-
tively simple to realize or whereby it is possible to
release an engaging element with ligament fixed thereto
from the cylindrical element and to replace it with a new

25 ligament likewise provided with an engaging element,
irrespective of the ligament type. It will be apparent
that it is of great importance herein that the cylindri-
cal element be rigidly connected to the bone part. The
operative techniqﬁe to be used does not differ greatly

30 from the usual tedhnique. For a simple connection between
the cylindrical element and the engaging element the
inner wall of the cylindrical element is preferably
provided with a.profile'for co-action with the engaging
element for the ligament. This internal profile can more

35 preferably be formed by internal screw thread. For a
simple and good coupling of the engaging element to the
cylindrical element the outer side of the engaging ele-
ment is preferably also provided with a profile for co-
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of time whereby instability once again increases. A drawback to plastic

| i gament mW@SIAESSPs that this has a finite life-span so thatPET/NASTNEZ | y
breaks after a nunber of years. The ligament will thenhave to be re- 'pl aced
and this is only possible by means of another major operation. FR-A-2 663
837 describes a fixing element for connecllng a ligament to a bone part.

The f I hol | h f bl
167 I SontFRERL BOER hBEaReRe h3fs b e SRR ity o

conpri ses_a ﬁgsa%Le&le%sekaehag le,an@?&ag;léysﬂrﬁm ddkd W1 ged i B i cal

el ement. The_ objéct of the present- -iinventiion.is to-fix:a |liganent _to a bone
part such thaBSFaRFg Véﬁ?gsPnﬁPglFGdhﬁqﬁgﬂﬁ§h ﬂﬁﬁﬁiﬁlqﬁ>%ﬁ #5 f2hsion
respecti gel yihscanpkaedth anxadchsgamBMndsﬁiiduuntanaesﬂheqrcsenm a

nvention pr8¥é9$§rL8rehB ﬁlgghEoi% gs poss1b1e to prov1de the flxlng
element w1th adjustlng means controllable From a ols-‘

tance Hereln can be env1saged for 1nstance mlcromotors
or 1nductlon pr1nc1ples The ten51on on the llgament can
i0 then be adjusted "in the fleld" u51ng a remote control or
‘on a productlon llne or whlle the patlent is connected up
. to a knee laxlty measurlng apparatus Other solutlons are
also concelvable in thls respect such as for 1nstance

temoerature sen51t1ve materlals or adju"t;ng means con-
15 trollable by means of a mov1ng magnetlc fleld '

. Ow1ng to the constructlon w1th the hollow cyllndra-
cal element whlch is permanently anchorable in ‘the bone,
the actlons requlred for a p0551ble rev1sxon are very
llmlted and the rev151on time can be markedly reduced _

20 compared w1th the rev151on tlme for an ex*stlng llgament
anchorlng The rev151on can be performed arthroscopl-
cally _ :

_ On at 1east one 51de of the cyllndrlcal element the
1nner 51de preferably transposes smoothly into the end

25 __wall of the cyllndrlcal element. When the cyllndrlcal
| element is placed 1n the bone part such that the smooth
tran51tlon of the 1nner s;ce into the end wall forms the
side along whlch the llgament 1s carrled 1nto the cylln-
_drlcal element _exce531ve wear of the llgament resultlng
30 from. contact w1th a sharp ecge can be prevented
: The engaglng element is preferably provxded w1th
means for, clamplng the llgament Clamplng of the 1lgament
has the advantage that the llgament materlal is hereby
not damaged, or hardly so, and. ‘that thefllgament length
35 . requlred for a partlcular operatlon remmlns as llmlted as

possible. The engaging element can be usec lrrespectlve
of the type of implant (homologous plastlt llgame 1t Oor
combination).



20 fixing elenment which is characterized in that the inner wal | of the
cylindricg bﬁﬁsnt 11 is provided with a profile 12 for w .t h and
axi al pog‘?tbiggnl ng of the engagi ng el enent 13 for the Iiga &PW é‘z
further page 2, line 14: "The outer wall ..." WO 97/ 36557

PCT/ NL97/ 00162 3 action with the inner ,side of the cylindrical elenent.
This profile is preferably also forned4by screw thread. Readjustnent of the

l'i gament tensi OIhCélrpré\f@rﬂédiC&n$@dhhéﬁi:aﬂﬁ8 Eﬁgaglagl efeledesur gi cal
oper ation such as ] nstance Wt on u

anaest het |"C°m5?1‘ﬁl%e$raefcé??%bmé%%d?%ﬂf'n?t 1?5“"86§ B EQFB‘pﬁf‘ngéé “the fixing
el enment windntadisisdncigorabslhs font cbahpbhg theniagdhenttalueh Berein can be

envi saged dld 1154 AGE (T GEOIB LS %rynggﬂaemepghacknalrsavelhe tension on

thellgmmnt
simple in use.

In another preferred embodlment the engaglng element
is connectable to the cyllndrlcal element with interpos-
ing of a resilient element. By means of such a resilient
connection the llgament ten510n can be held constant

10 desplte for instance stretchlng of the llgament material
occurring in the course of time. Another advantage is
that peak loads on the 11gament can be at least partially
absorbed by_the reeilienc element. whereby damage to a
ligament will occur less qulckly B

15 In yet another preferred ‘embodiment the engaging
element is provided on the side remote from the ligament*
with at least one recess and/or progectlng part for
engagement of.adjustlng ‘means for altering the position
of the engeging eleﬁehﬁ_relative;to the cylindrical

20 element. By means of this provision it becomes possible
to vary the tension-on the ligament post—oﬁeratively
using a very small incision. By inserting an adjusting
means, for instance in the form of a spanner, into the
incision such that it co-acts with the recess and/or

25 projecting part it_beeomes poseible to alter the position
of the engaging element relative to the cylindrical
element. A major surgical operation is therefore no
longer necessary to'change the tension on the ligament;

The invention also relates to a ligament fixed with

30 at least one fixing'element'td a bone part. It is possi-

' ble to anchor the 1igament-on two sides with the fixing
elements according.to the invention but significant
advantage can already be achieved when cne side of the

 ligament is fixed with the fixing elements according to

35 the invention while the other side can be fixed according
to a method of the prior art. '



10 then be adjusted "in the field" using a remote control or on a

production lweergésswhil e the patient is connected up to a kneedTavigzwots2
measuri ng apparatus. Qther solutions are also conceivable in thi'sS respect,

such as for instance tenperature-sensitive materials- or adjusting neans
con- 15 trollable by means of a noving negnetic field. OnMng to the
construction with the hollow cylindri- cal elenment which is permanently
anchorabl e in the Flge presensctinyentisquividd fhe . fpdeg glagidatgdn are

very linited a&qht%fre%rﬁeortot G5:8 %Jaqmmw SsHatkRG SRSRATSH
with the reV|5|on i exi stin anent  an¢horing. The revision can
ZERL brete

be perfornmed aPEhE anxQHSVrQ§T ‘& ¥ one si:de ‘of .the cylindrical
el ement the inner ide [ efemwablay dxrtare&msqsemm&ige wntezwtdsfe ercheétd wal |

o Y B Ay A U G o R0 G oty | e
wal | forns thélgmG@taﬁmﬂ?nﬂ%n§1QQNihQQﬁBﬁﬁﬂtﬁQpcarrled |nto t he. cyl.in-
. Fig..2 is a perspective view oﬁﬁgjflxrng_elementi
according :to the. invention, and _t_ D
Fig. 3 is a perspective view of another flxlng
10 element according to the 1nventlon._ N P . .
~Fig. 1 .shows a knee. joint 1 of a human body whlch is
partly cut .away. A ligament 2 is flxed artlflclally in

- - knee. joint 1. Arranged for thxs purpose in both an .upper
bone part 3 and a lower bone part 4 are respective con-

15 tinuous openings 5,6. bigament 2 is'fixed to lower bone
-part 4 by means. of a. staple 7 known ;in. the prlor art._

-+ Such a-connection of. lrgament 2 to lower, bone part 4
provides a rigid connection. which can only be released by
way of a surgical operet;on,ilt,%e_aleo d;#frqult here;n

20 .. to: fix the same staple .7 for. a.seconndtimesat the same
position on lower bone, part 4. } . - _
.In upper bone part. 3.a flxlng element 8 accordlng to
--the 1nventlon.rs,arrenged ;n;the:qontrnuous opening 5.
The side of the fixing.element facing.towerd-ligament_g
25 is provided with an. -edge. 9. rounded on :the inside to
- prevent wear of ligameént: 2 where it enters flxlng element
8.. Reference is made to the follow1ng figures for a

further elucidation of. fixing element 8. oL
:Fig.. 2 shows a fixing. element 10 recelved in a bone
30 part 3. Fixing element 10 comprises.a, cyllndrlcal element.
11, the outer side ofiwhlch;;s:prov%Qed wrthka.proflled
edge. for a. stable fixing of . cylindrical, element 1l in the
-bone material 3. Cylingrioel'elementﬁll;taxes a_hollow
form such that“the_inner;wall is pro?;@edhwith_en inter—
35 nal screw thread 12._é.ituet§d in cylindrical e.leme_r__n‘_..-l_.l
‘is an engaging elemenﬁ;lB'provideQ%w;ph an external etrew~
thread 14, which screw.thread 14 co-acts with_internal
screw .thread 12 of eyl;ndrical.elemenp_ll, By rotetrng



drical elenent, excessive wear of the |igament resulting 30 fron1g?ntact
wth a s can be prevented. The engaging elenent is preferably
providean?PH&%ans for clanping the |igament. O anping of PERLSTAMEENt has
the advantage that the ligament naterial is hereby not damaged, or hardly
so, and that the liganent |length 35 required for a particular operation
remains as limted as possible. The engagi ng el enent can be used

i rrespect ie&&gaﬁiﬁ@eelé’r}il@n@f%i bk 2ati(80EB! egPYSar PLABt LEehligaNENt OF
CI;(C):[I]'J?:\IEStY} 8‘3{%5%‘1\‘/\% g‘z’pf]gfg?r‘gﬂs%ﬁﬁﬁﬁﬁi iRt 2k HRL AESFHCRt cFRbE conpri ses a
cont i nuousAxigehidispagimnett sof| enpaging| element 13 ahThotkdhge f ke Cl anpi ng
the i gamiins eioR AP Sn&RESST USY T Bl SnyCF Sy BLLIARLE, aNd mor eover
S  spanner 15 in recesses 16 arranged in the end wall of
engaging element i3 the tension on the ligament 2 can be
~varied in very simple manner. Ligament 2 as shown in
these figures is constructed from a large number of
fibres 17. Other ligaments are however also conceivable.
10 For fixing of engaging element 13 to ligament 2 the
engaging element 13 is provided with a recess 18 in which
a clamping element 19 is situatéd.~Clamping element 19
can be -anchored in recesses 18 such. that the fibres 17 of
ligament 2 are clamped between clamping element 13 and
15 the wall of the recess. In this figure the clamping
' element is prbvided for this purpose with a screw thread’
which co-acts with an internal screw thread arranged over
a part of the length of recess 18. Other solutions can
however also be envisaged herefor.
20 Fig. 3 shows a fixing element 20 with a construction
which differs from the fixing element 10 shown in fig. 2.
The fixing element 20 shown here likewise comprises a
cylindrical element 11 which corresponds with the element
shown in fig. 2. On the side where ligament 2 can come
25 into contact with cylindrical element 11 the latter is
provided with a rounded edge 21. Situated in cylindrical
element 11 is an engaging element 22 with a hollow jacket
23, this latter being provided with an external screw
thread 24 for co-action with internal screw thread 12 of
30 cylindrical element 11. By rotating fixing element 21,
which is simplified by a protrusion 25 mounted on jacket
23, the position of the jacket can be varied in axial
direction relative to cylindrical element 11. At variance
with the constructicn as shown in fig. 2, a clamping
35 block 26 greatly resembling clamping element 19 as shown
in fig. 2 is received for free axial -movement in jacket
23. The operation of the clamping block will not be
further elucidated in these figures. Clamping block 26



5 sinple in use. In another preferred enbodi nent 't he engagi ng el enent is
connect abl WQ 8736587 cyl i ndrical elenment with interpos- ing of rCINEI7e0Es2!
el ement. By means of such a resilient connection the |iganment ‘t'ensiéon can
be held constant 10 despite for instance stretching of the |iganment
material occurring in the course of tine7 Another advantage is that peak
| oads on the liganment can be at_least partially absorbed by the resilient
et ement, whSPERPTRARYE 9P 195 eﬂmﬁﬁr£@$l260€%r3?%§§tqa?ckr93 gen- I'n
yet anotherqmaﬁeune&hgaﬂnnhrnﬂwllhehenghglngmeinnechstanprmuland on the

si de remteé&w&éﬂ%ﬁa{ﬂpmnﬁé " Al he2pbndbf 5§Cf§§aﬁagé?grggg%ectl ng

part for engagenent of adjusti nmeans.-1or afterin f the
engagi ng el &hanges:| g i AANGh 1 kigament cal c2u b%l@h§ﬁ¥beéwbneahe of this

pr o%/l si ox It tsdzqwqom bt B¢ 419y V@Iaméxh@ i@nﬂéa@n()ﬂntitaﬁlé' silgagé y

post - oper a | sin nci sj'on V- 'I'nserti-ng_an~.ad] usting

means, for iHst Iyer#é %’ %f%r#gﬁn%a%iam%? ingthefase C: smal 11
changes in the Length of the llgament 2 readjustment does

not have to be. carrled out 1n order to retaln a constant
tension .on llgament 2.

*dkkk R



I nci sion such that ItJ ' l | recess and/or 25 projecting part it
becones p 0 a ﬂﬂ En g'ﬂ) ﬁ of the engagi ng el err% Lxe to
t he cylingﬁﬁgz &g%enenv g0:Y] cal operation is there o#%ﬁﬁﬂkb nger
necessary to change the tension on the liganment. The invention also relates
to a ligament fixed with 30 at least ong fixing elenent to a bone part. It

is possi- ble to anchor the liganent on two sides with the fixing el enents

accor.ding to the invention but significant advant
achi eved when one side of the ligament is fixed wilt AHEWBHEEKHA EﬂENﬂjnts
according to 35 the invention while the other s can REPLA accgrdi ng

to a nethod of the prior art. WO 9TL3GMS7
PCT/ NL97/ 00162 5 The present invention will be further elucidated

1. Fixing element for coﬁnecting'a ligament to a
bone part of a human or animal, comprising:

- a hollow, substantlally cylindrical element fixable in
the continuous opening in the bone part, and

5 - an engaging element for the ligament anchorable in the
cylindrical element at least at two mutually differing
axial positions. -~

2. Fixing element as claimed in claim 1, wherein the
outer wall of the cylindrical element is provided with a

10 profile for a stable anchoring thereof in the bone part.

3. Fixing element as claimed in claim 1 or 2, where-
in the inner wall of the cylindridal element is provided
with a profile for co-action with the engaging element
for the ligament.

15 4. Fixing element as claimed in claim 3, wherein the
internal profile of the cylindrical element is formed by
internal screw thread. .'

5. Fixing element as claimed in any of the foregoing
claims, wherein the fixing element is provided with

20 adjusting means adjustable from a distance.

6. Fixing element as claimed in any of the foregoing
claims, wherein on at least one side of the cylindrical
element the inner side transposes smoothly into the end
wall of the cylindrical element. .

25 7. Fixing element as claimed in any of the foregoing
claims, wherein the engaging element is provided with
means for clamping the ligament.

8. Fixing element as claimed in any of the foregoing
claims, wherein the engaging element is provided on the

30 outer side thereof with a profile for co-action with the
inner side of the cylindrical element. '

9. Fixing element as claimed in claim 8, wherein the
profile on the outer side of the engaging element is

formed by screw thread.
This Sheet Has Been R lac
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hown in the foll ow ng

. C N N
with reference to the non-Ilim: gh@&ﬁﬁ@h S
P ve view of FCTANES7/00162

figures. Hw@dW3esBrg. 1 shows @ il éﬁ;yAﬁé
provided with a |iganent fixed\lon i W th a fixing el enent according
to the invention, Fig. 2 igjatperspective view of a:fixing el enent
according to the invention, and Fig. 3 is%a perspective view of anot her
fixing 10 el ement according to the invention. Fig. 1 shows a knee joint 1
of a human body wAPchFixipgr elgmemt asaFladmedydmedny? ofs thexdprego-
artificiall Yihg kRBEmsQi Mhekeidy &w%gfa@rin@lea_%@%mfﬁiw #Nn upper
bone part 3 and _a_| ower bone part 4 are respective caqn- 15 . tinuous

openi ngs 5, 6S°CNEFGHRUS: OPEIING 24y WY S \%F&mnﬁaﬁm&‘% Mea fRSEs
stapl e 7 knoablenfblre clampingr theSddkyamesxnnecti on of |igament 2 to | ower
bone part 4 provides a.:ti.gid ti Is : I ed by way
of a surgi cal operqgt:i gr’f.gcll?l ieg'gg%g% (?I%]?fcl ch%{édﬁgple%rr%l%@get%&f Tf%srt o"Zame
stapl e 7 foriBgsedaims,i whezeiph&éhegppgaging element is connectable

to the cylindrical element with interposing of a resil-
ient element.
12. Fixing element as claimed in any of the forego-
10 ing claims, wherein the engaging element is provided on
the side remote from the ligament with at least one
recess and/or projecting part for engagement of adjusting
means for changing the position of the engaging element
relative to the cylindrical element.
15 13. Ligament with at least one fixing element as
claimed in any of the foregoing claims, both fixed to a
bone part.

| 11T
-_m—.""'_"""""""'---——--—~-—---.....__: * P L M s *
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position on_|ower bone part 4. |n upper bone part 3 a fixing elenent

accor di:ng. t WOAHB6FHvention is arranged in the continuous openlpﬁawm
side of the fixing elenent facing toward |iganent 2 25 is provided with
an edge 9 rounded on the inside to prevent wear of liganment 2 where it
enters fixing elenment 8. Reference is -made to-the following figures for a
further elucidation of fixing eIeneﬂVZS Fig. 2 shows a fixing element 10

received in a bone 30 _part 3. Fixing eleng 0.conprises a cylindrical

el ement 11, the outer side iof whi ch is - provideN with a profiled edge for
a stable f|X|ng of cyllndrlgal element—I1 in the None material 3.
Cylindrical element 11 takes—a hol l'ow. form such _that-the inner wall is
provided with an inter- 3 .~ hal “screw.-t’hread, 2.°S tuated in cylindrical
elenment 11 is an engaglng elenent 13 prr“ oed‘h th al external .screw thread

14, which screw thread “14 co: acts
nt 11 By r.ot at;

CFEMI hread 12 of

cyllndrlcal el e




WO 97/ 36557
engagi ng el WRHIB6ST relative to cylindric

PCT/ NL97/ 00162 6

el ement 11 the fopmg:{,&dlspe

di spl aced in axial directj
13 will change the tensi
spanner 15 in recesses 1

1 SEST axlat z el
B Gy e

| acenent of engagi ng enent
By placing for instance a 5.

the tension on the liganent 2 can be vari
2 as shown in these figures fs~Constructe
17. Ot her |iganent
engagi ng el
a recess 18 }
can be -anchg

cl anped bet jyd
this figuair'

”
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el ement is provided for this purpose with a screw thread which co-acts with
an internal screw thread arranged over a part of the length of "recess 18.

Qt her sol utions can however also be envisaged herefor. 20 ---. Fig. 3
shows a fixing el ement 20 with a construction which differs' fromthe fixing

el enent "10 shown.j, ,g. 2. The fixing elenment 20 shown here | ikew se

conprises a elF€ment I ch corresponds wt own
i %SWY%%?F%éEO B 11 whi ch d hEeRANEAZ AR 621

in fig. 2. On the side where |liganent 2 can cone 25 into contact with

St uated i n oyFiRgr AUEENE e b FeRERNT S Wt BACHE BHRET 1 | o

jacket 23, this latter being provided with an external screw thread 24 for
co-action with internal screw thread 12 of 30 cylindrical elenment 11. By
rotating fixing el ement 21, which_ is sinplified by a protrusion 25 nmounted
on jacket 23, thelPBsiBVBRLOIFt FELREEGett T ah biexiRgi edePAnEXERE direction
relative to eynhadfisal acleganbntlecAla Werianseri &h 4hRusgASERUCti ON as
shown in Tig, Zhaf, CLEIBLE:ng:

- a hollow, substantially cylindrical element fixable in

5 the continuous cpening in the bone part, and

- an engaging element for the ligament anchorable in the

cylindrical element -at least at two mutually differing

axial positions.

When a ligament is damaged, for instance a hamstring

is torn (ligament rupture) it is possible to arrange a

[
o

new ligament surgically (plastic ligament). Fcr such a

0]
<
{3
“l
Hh
K
Q
3

new ligament can be used ligament material rem
another location in the body, but plastic material (plas-
tic ligament) can also be employed for this purpose.

15 fixing of the ligament can take place fcr instanc
means of a screw with toothed ring, stéples, a bcre prlug,
a tcothed plug and sc on. Fixing by means of a becne plug

entails a continucus crening reing arrangsd in a ten
)

)

el

art through which the ligament for £ixing is plac
29 bone segment cocming f£rom the kone part and used for

making the continucus crening is subsequently placad in

o]

the ligament such tnat the ligament is clamped fixedly in
the continuous opening by the bone segment or tone plug.
All these fixing methcds are frequently used singly cr in

25 ccmbination.
Drawbackgwof the existing fixing methcd are that it
is difficult to bring the 1li ard h
thé correct tensicn. The consequence hereof is reduced
function, pain and a sensaticn of instability. A drawback

0 which applies particularly to a ligament manufactursd

L)

from a ligament material removed from another loccsticn in
the body (hcmolcgcus) is that a ligament cperatively
arranged at the ccrrect tensicn can slacken in the ccurse
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35 bl ock 26 greatly resenbling clanping .elengent 19 as shown in fig. 2 is
received for free axial novenent in jack 23. The operati-on of the
cl anping block will not be further el uci ated in these flgures Cl ampi ng

bl ock 26 WD 97/ 36557 Z
PCT/ NL97/ 00162 7 supports by neans of a sprlng 27 on Jacket 23 The ten-
sion on |ig&feftime Whereky ehys vl I oprecanagahnt hincrassesf. fnal | changes

in the Iengb&aﬂibald‘gaf&fﬁla')sui@e'w thde &epgihiaf 'i»'a&a%%’lts %a%
absorbed by _the'5 .sprin e fixing elenent 20 shown 1n thi's figure
t heref ore h&sPthéE ddviit t?ﬁut 3t tHe FeReTdtL¥nBFR2ERaAgEST @ the | ength

of the |iganenbe? readismterthedesgamintiavell oc henCakkkedocOye ifp.order to
retain a COQ&%%@ %%EﬂéﬂhénléIéﬁf?”gosswble by meaus cf anocher
major operation.
FR-A-2 663 837 describes a fixing e?ement for
connecting a ligament to a bone part. The fixing element
comprises a hollcw cylindrical element, which is fixable
in a continous orening in the bone part and an engaging
element for anchoring the ligament in the cylindrical
element. The engaging element comprises a screw for
displacing the engaging element in the dilindrical
element.
s The object of the présent invention is to fix a
ligament to a bcne part such that it is’ very simgle to,
10ld the ligament to or vary tension respectively ¢

H

eplace a fixed ligament with another
The present inventicn prov1des for this purpose a

tJ
(]

fixing elemant which is characterized in that the inner
wall of the cylindrical element 11 is o*ov*ded with a
crofile 12 for co-action with and axial U051tﬂc ng of
c

ne erngaging element 13 for the ligament 2.

See further page 2, line 14: "The outer wall ...n
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3 CLAIM5S 1. Fixing el necting a |igament (2) to a bone part
(3) of a hurran or ani ﬁm m Il lmlrlﬁm a hollow, substantially cylindrical
el ement (11) fixable im the lcomti Buotis opening (5) in the bene part 5
(3), and - an engaging elenment (13) for the |'i ganent anchorabi'e in the
cylindrical elengnt (11) at | east at’ two mutual Iy differing axial
posi ti ons, EnHVES/ER/Z& 3 that the inner wall of the cylindrical elenent
(11) (is provided 10 with a profile (12) for co-action with and axi al
posi fioning of the engagi ng el enent (1@% for, the liganment (2). 2. Fixing
element as claimed in claimi, wherei n“FieMiternal profile (12) of the
cylindrical elenment (11) is 15 formed by internal screw thread.

1. Fixing elsment (8) for connecting a ligament (2)
to a bone part (3) of a human or animal, comprising:
- a hcllew, substantially cylindrical element (11)

X

fixable in the ccntinuous opening (5) in the kone part

(9}]
—~—~
W
A}
1

’

d
- an engaging eiement (13) for the ligament anchorable in
the cylindrical element (11) at least at two mutually

differing axial ocsitions, characterized in that the
al f the cylindrical element (11) is pfovided
10 with a profile (12) for co-action with and axial
of thas engaging element (13)_ for the ligament

.

a
)

ement as claimed in claim 1, wherein

N
r{‘
(=)
~
}oae
3
Te]
(1]
B

interral prcfile (12) of the cylindrical element (11)
™

pd
0

screw thread.
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3. Fixing elzment as claimed in claim 1, wherein the

1]
o
(¢]
3

cuter wall of the cylindrical element is provicded with =
stable anchoring thereof in th e
Fixing elsment as claimed in any of the foreg
irg element is provided with

justing means adjustabie from a distance.

Fixing element as claimed in ahy ocf the focregoing
wherein cn at.least one side (9) of the
indrical element (11) the inner side transgoses

8]
us
n
4
0

wocthly into the end wall of the cylindrical element

6. Fiking~elem¢nt as claimed in any of the foregoin

claims, wherein :heéen aging element (13) is prcvided
with means Zor clambing (19) the iigament (2}.

30 7. Fixing e‘=.ent as claimed in any of the foregoin
claims, wherein the engaging element (13) is provided con
the cuter side ther eof with a profile (14) for coc-action
with the inner side of the cylindrical element (11).

AhEHE&JSHE"
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3. Fixing el enent im1, wherei,n the outer wall of the
cylindrical el emenD 'Im Hj‘ﬁ h a profile for a stable anchoring
t hereof in the bon g elenent as clainmed in any of the

f oregoi ng 20 clalns mhereln the fixinggelenent is provided with
adj usting neans adj ustabl e froma distance. 5. Fixing element as clained in
any of the foregd nFekbngselanenei asoglatimeghsin orles 5n 0@, (Qhepéithehe

eyl indri cal Rl (1) ShechONgleSL0R sHeARP QS ARgag FIDOLILYEhBL O the

end wal | of “the cyllndrlca element 6, Fixing e arnmed in any of
the foregoi g3l &iSret STFRE N ?ﬁée\%nﬁﬁﬁ'?ﬁﬁl element (13) is provided with

means for clanpi gy, (A9 ﬁ@eeiérﬁ@ﬂenés( laided in any.ofl %&élgzslfsgsm& as
cl ai mred |n any .of the fo er?m n%) cl ai ns, vvhireln th en agi ng, el enent (13)
5T de*th

i s provicded “on e o"?ft SPEBELREt RIS | (6 (1 “‘?'0?‘5%6 3ction
with the i neentsimdeows ¢hentydi ftrwhathebemdnimg(ibly .element (19) is

anchcrable for clamping the ligament.
10. Fixing element as claimed in any of the forego-
ing claims, wherein the engaging element (13) is
10 cennectable to the cylindrical element {(11) with
interpcsing of a resilient element (27).

11. Fixing elemént as claimed in any of the fcrego-

5

ja-

ing claims, whe*ewn the engaging element (13) is provided

least

)
ct

on the side remcte from the llgament (2) with

15 cne recess (16) and/or projecting part for engagement of
adjusting means (15) for changing the pecsition of the
engaging element (19) relative to the cvlindérical elementc
(11) . | |

12, Ligament ﬁith at least one fixing element (8) as

20 claimed in any cZ the foregoing claims, koth fixed to a

cone part (3).

de %k k%
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4 8. Fixing elenent as clainmed in claim8,. wherein the profile (14) on the
outer side of the engaging elenent (13) is formed by screw thread. 9.
Fixing element as clained in any of the foregoing 5 clains, wherein the
engagi ng el enent (13) conprises a continuous opening in which a clanping

el ement (19) is anchorable for clanping th | gament. 10. Fixing el enent as
clainmed in any of the forego- /inrg clains, ein the engagi ng el enent (13)

- is 10  connectabl el th .ndfieal” gkement (1f HL@ t2 i nterposing of a
resilient el ¢fent (2%?\\21. | xtTig eténmeat as clained i any of the forego-
i ng clains, erein the

renote fromt

Lng’%Lqujm/(Ié}—is proyj ded on the side
it tfi-at Teast” 16~ _.ene recess (16 and/ or
projecting p iy

position of

P A ). for hangi ng the

"' \’-‘.‘:ﬂ.’ < ’A eﬁ)ﬂ' i gal ‘ellfrrent
SR
R\ : ‘




(11).

12. Liganent with at

ig i | east one fixi ng el eng J){@(@)
any of the foregoing clains, both fixed to a bon g(
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'The invention relates to a fixing element for connectmg

a-ligament t0-a bone part.of a human or animal, comprising: a

hollow, substannally cylindrical element fixable in the continuous
opening in the bone part, and an'engaging: element for the
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