- 1 - BONE SPLINT Introduction This invention relates to a bone
splint particularly 5 for use in open surgical fixation of fractured ribs.
Backgr ourmstoab1zfee73Bnventi on Rib fractures are a pai nful pamAot2en0ioal | y
disabling injury. Wien nultiple ribs are fractured in 10 nore than one

pl ace, a flail segnent of the chest wall can occur. This injury can lead to
respiratory failure requiring nechanical ventilation. The mainstay of
managenent in these patients has traditirohatly been anal gesia and positive
pressure ventilation to splint the 15 chest wall and all ow healing of the
ribs to begin. However, this nmanagensoNEOSPLINT | eads to prol onged intensive
care unit stay with increasing conplication rates as patients renmain
ventilated for prolonged periods. In particular, patients are at risk of
pneunoni a and ?%t§éB§F§“§hd will often require tracheostony formation to
aid with bronchial sugid arivegtass waarkBdto LONG kel dhtsaRirkithesrwhi ch

have been reported in these patient %nclgde 0 %ing pai s%ndrones,

. - or US? 11 ogen surglica 1I><a 101 O I a tUTe Ir1os. .
inability to return to work, particul arly nmanual type Tabour "and cosnetic
chest 25 wall deformties. Flail chest is a potentially life

t hr eat eni ng i njBackgwban®E rhesIbérdioar € broken in nore than one place are
no | onger 'fixed' inREQthQ%%E maé&e%pdaggggpgnjregtgﬁkfiﬁ@ting. Thus
during the respiratory cyéle, the negaplye |nprgtﬁora0|c pﬁéssure gener at ed
during i nspiratdigabeangesiiat segpremulstriher Efestewardcitgebeisucked

i nwar ds ratfher ddiantexpaid pgathe £hast 1apdgsdcKiotgtae rciddowtine tamngs.
This | eads to paradoxigal chest wall .notion and igEgirsf%ﬁtthe mechani cs of

br eat hi ng whi ¢ Can | ead 1 6 rP85Pi Fat ory of af | Ure Toro5Y HSugh fl ail

chest is the nos€Qugeyey grechanical ventilation. The mainstay of

management in these patients has traditionally been
analgesia and positive pressure ventilation to splint the

15 chest wall and allow healing of the ribs to begin.
However, this management option leads to prolonged
intensive care unit stay with increasing complication
rates as patients remain ventilated for prolonged periods.
In particular, patients are at risk of pneumonia and

20 sepsis and will often require tracheostomy formation to
aid with bronchial suctioning and weaning. Long term
disabilities which have been reported in these patients
include ongoing pain syndromes, inability to return to
work, particularly manual type labour and cosmetic chest

25 wall deformities.

Flail chest is a potentially life threatening injury
whereby ribs which are broken in more than one place are
no longer ‘fixed’ in the chest wall and become free

30 floating. Thus during the respiratory cycle, the negative
intrathoracic pressure generated during inspiration causes
that segment of the chest wall to be sucked inwards rather
than expanding the chest and sucking air into the lungs.
This leads to paradoxical chest wall motion and impairs

35 the mechanics of breathing which can lead to respiratory

failure.



mani festation of fractured ribs |ess severe forns of fractured ribs can
still lead to severe pain and disability. 5 There have been

pr oposal swban12gper3ati ve fixation of rib fractures. SuchPrgEidwde/goe®bude the
use of anterior plates with wire cerclage, anterior plating with bicortical
screws, judet struts, U plates and absorbabl e 10pl at es. However, the
use of any product for rib fixation is problematic because of the
repetitive novenent and | oad bearing of -t Re-bones being fixed. It is not
possible to 15 inmobilise the affected area as woul d be routine nmanagenent
in nost other bone fragtidii@s 1ALl hough tbBetkd b&sdosseérL£arry a heavy | oad,
they are affected. rque i-n tipl jrectio u o _the_layers of

i nt ercost al nu&%%éggfﬁg%%q}ﬁﬁ 8%%%UF%§FFf%é.f E%qéggégs%%ﬁ?% ﬁgacting on the
ribs are thereffdreteonstams gad Falullerpl BO diTvEect BRsD ATy rib fixation
strategy needs digabake:yhese factors into account. Mst published studies
of operative fixation use 25 netal inplants. Kirschner wires are prone to

m gration and provide no torsional stability. Pins and encircling wires
have al so not given Fetiatleger el tiraprsehs stappPreativh. fi@atientdy

avai | abl e net alripl atestars .designetkfyisot herudonrgebosescandtdeispt fol | ow
the 30 conpl ex guryatures of thgré£§§§ Clgg#idra@ggggs of .nmetal plates are
[

e e a O . h
the need to retturn to theatre for Fendval an conp?l%gilons such as

infection or mgreatrionm begewst hedethestubperEtihvé e saydshsivgbakad mandat e
renoval areopaiglia@Bsspal pation of the area particularly in thin 35 patients,
and thermal sensitivity. Further, the presence of netallic inplants
contradicts any future nagnetic resonance inaging for the patient. - 3 -
More recently, it haBowe@y stfgestedt 6ntiserpblaf 4eti oed dopolyarrss as
prostheses to aRbdef@Nyc @feciige POt eiHd akpsonplic abiyensnic asedoby net al

implants. 5 oLl LS Ghese i ssues, fhal. have brought about, Lhe, pr esent
i nvention. Summary 99.? e I'nventton ccordifg to one dspect of the
present i nventiigmobheéree idieprdveded arlsones sptilt Peahafaictcured in a

pol yl acti de cop@lyGenent e sBki NbricONPohsi Ag: @nirelsQngat endigrdghag menber

adapted to be sseured £0 and goross f agLyr egh hone ends and geans to reduce

torque in multiple directions due to the layers of

intercostal muscles inserting onto the ribs. The forces
20 impacting on the ribs are therefore constant and in

multiple directions. Any rib fixation strategy needs to

take these factors into account.

Most published studies of operative fixation use

25 metal implants. Kirschner wires are prone to migration
and provide no torsional stability. Pins and encircling
wires have also not given reliable results in this
application. Currently available metal plates are
designed for other long bones and do not follow the

30 complex curvatures of the ribs. Other drawbacks of metal
plates are the need to return to theatre for removal if
any complications such as infection or migration occur.
Other post operative issues that can mandate removal are
pain on palpation of the area particularly in thin

35 patients, and thermal sensitivity. Further, the presence
of metallic implants contradicts any future magnetic

resonance imaging for the patient.



15 I ength of the bridging nenber so that, in use, the splint holds the bone
ends together. Preferably, the nmenbers are located within the

medul | ar ywoanels2m38 t he bone ends by cenment. 20 The neam€TiAU2000039D
relative displacenent nmay conprise serrations on the outside of the first
menber arranged to engage serrations on the inside of the second nenber,
the i nterengagenent of the serrations allowing 25 relative displacenent in
one direction. I n anot her enbodi nedt-the neans to control the
relative displacenent conprises a threaded interrelationship between the
outside of the first nmenber 30 and the inside of the second nenber. The

first and second neng&; %k%ngiefqﬁgglg Bgé$Q%ﬂt%Q%§d §§TQ% Cross section
of the tubes may be C|rcdiar oryéhapeé'to corré%bon to tHe cross-section
of the medul | aBplyangarsde AP0 Y2¢ 1% ZE3PPCTL PP 2P00050Y nany of the I n

use, the splintpdtenbeat esbripa ibet iddd eabledwhemdtaser hgthitd.o t he bone ends.
5According to a further aspect of the present invention there is provided a
met hod of fixing fractured ribs using a splint conprising an el ongate
bri dgi ng nmenber, thelhenbéhebei hgsufdnifatt e drevahpot3ddctirde copol yner,
the method conydesicng therstieps of : 10(a) heating the splint until
mal | eabl e;
Summary of the Invention
10 According to one aspect of the present invention
there is provided a bone splint manufactured in a
polylactide copolymer, the splint comprising an elongate
bridging member adapted to be secured to and across
fractured bone ends and means to reduce the effective
15 length of the bridging member so that, in use, the splint
holds the bone ends together.

Preferably, the members are located within the
medullary canals of the bone ends by cement.
20
The means to control relative displacement may
comprise serrations on the outside of the first member
arranged to engage serrations on the inside of the second
member, the interengagement of the serrations allowing

25 relative displacement in one direction.

In another embodiment the means to control the
relative displacement comprises a threaded
interrelationship between the outside of the first member

30 and the inside of the second member.

The first and second members are preferably hollow

tubes.

35 The cross section of the tubes may be circular or
shaped to correspond to the cross—-section of the medullary

canals.



(b) securing the ends of the bridging nenber to end regions of adjacent

bone pieces of the fractured ribs; and (c) reducing the |length of
the bridgwogoreewsss to bri ng 15t he ends together. PCAROIRITN/O0CSIP O a
still further aspect of the present invention there is provided a method of

fixing fractured ribs using a splint conprising a first hollow nmenber in 20
t el escopi ¢ engagenent within a second hol |l ow nenber, the nenbers being
manuf actured in a polylactide copol yner; #he nmet hod conprising the steps

of : (a) heating the splint until malleable; (b)
inserting the second nenber into the end of a first 25bone piece of the
fractured rib; (c) displacing._t firs er .qut _o he (of0) menber and
| ocating the prpject#%d&%ﬁdtgf %ﬁngiﬁétgggﬁ%%Fxﬁh o&?%%%%ﬁﬁewg%% of a
second bone pi éggerted into thedpongjeddtsi-ng cenent into the nedul l ary canal s
of the 30bone pieces; and (e) hol ding the bone ends in abutting contact

until the cenent setgcCaylkergglg %Q%h%enggnx;so%nkggteqat%&ough a hole in
35 the wall “of the fifrst and second members until cement T1ows past the

ends of the nmererstion comract st heobisied of "¢ Heohwdulf L arye dagargred- 5 -
Descri ption of :tibe Deamg NOSplint comprERbadi aerdisnebtt her fgsent i nvention

wil now be deseribed by way,of example only, ilh relerence Loshe 5
acconpanyi ng draw ngs in which. Figuré 1is a perspective Side"View of a
splint, Figure @resvaar erfdeviveinod edmerspinattherisgape 3fis a perspective
view illustiati ng tAR heating the splint until malleable;

(b) securing the ends of the bridging member to end
regions of adjacent bone pieces of the fractured
ribs; and

(c) reducing the length of the bridging member to bring

15 the ends together.

According to a still further aspect of the present
invention there is provided a method of fixing fractured
ribs using a splint comprising a first hollow member in

20 telescopic engagement within a second hollow member, the
members being manufactured in a polylactide copolymer, the
method comprising the steps of:

(a) heating the splint until malleable;

(b) inserting the second member into the end of a first

25 bone piece of the fractured rib;

(c) displacing the first member out of the second
member and locating the projecting end of the first
member into the bone end of a second bone piece;

(d) injecting cement into the medullary canals of the

30 bone pieces; and
(e) holding the bone ends in abutting contact until the

cement sets.

Preferably the cement is injected through a hole in
35 the wall of the first and second members until cement
flows past the ends of the members to contact the bone of

the medullary canals.



10 overl apping end of inner and outer nmenbers of the splint, Figure 4 is an

expl oded side viewillustrating the inner and outer nenbers, Fi gure
5 is a siwe?elxmsatszonal view showi ng two broken rib pi e®€3/Adre1200059P oget her
with the splint 15 intranedullary | ocated, Figure 6 is a side

el evational view of a splint in accordance with a second enbodi ment j oi ning
two bone ends together, Figure 7 is a perspective view of a
C-shaped 20 connector form ng part of the3splint, Figure 8 is a

perspective view of a lateral connector for use with the splint,
Figure 9 is a cross sectional view showng a first formof thunb tack

joining the spld : i is a cross sectional view of the

second form of %%%ﬁ%s%gﬁ‘ﬁleﬁfo%ﬁlgng%‘ﬁgjg%pI int to bone, Figure 11 is a

secti oned perspecti vErRGEReshEW hg-iss@refethelsintaen t'dt jloindbbaes

toget her, Fi gur®st2ibsd deXxplodedepafspechlyermewe30réhddistor ahkng the

nmeans of interfit%hn the c nponent.s %%JEQQ splint, Figures 13 to 15
tl

acc nying .ar 1n 1 A . . .
are explode& perspe ive Vicewd T1'PT ust r'a I'ng installation of a splint in
accordance wth anot her enbodi ment, 35Figure 16 is a cross sectional view
of a plug fornm ng parigofe tthessplpdispectibe-side viewFbgW &plints a cross

sectional view of thgilhgg2agg £§Qa§f§ﬁé%do%Qﬂ%5%8?§n€pd’ and Figures 18,

19 and 20 are expl oded® perspective v

Figure 3 is a perspective view illustrating the

10 overlapping end of inner and outer members of the splint,

Figure 4 is an exploded side view illustrating the
inner and outer members,

Figure 5 is a side elevational view showing two
broken rib pieces secured together with the splint

15 intramedullary located,

Figure 6 is a side elevational view of a splint in
accordance with a second embodiment joining two bone ends
together,

Figure 7 is a perspective view of a C-shaped

20 connector forming part of the splint,

Figure 8 is a perspective view of a lateral
connector for use with the splint,

Figure 9 is a cross sectional view showing a first
form of thumb tack joining the splint to bone,

25 Figure 10 is a cross sectional view of the second
form of thumb tack joining the splint to bone,

Figure 11 is a sectioned perspective view showing
use of the splint to join bones together,

Figure 12 is a exploded perspective view

30 illustrating the means of interfitting the components of
the splint,

Figures 13 to 15 are exploded perspective views
illustrating installation of a splint in accordance with
another embodiment,

35 Figure 16 is a cross sectional view of a plug

forming part of the splint,



showi ng installation of the splint in accordance with a 5 further

enbodi nent. Description of the preferred enbodi nents The bone splint
10 of a fwo=zbi2awbrdi nent is illustrated in Figures 1 toPEToU2012006399 ached
drawi ngs and 10 conprises two holl ow tubes 11, 12 that are extruded in a
pol yl acti de copol yner. Polyl actide copolyners are, over tinme, absorbed by

t he body and are bi odegradabl e. Polyl actide copol yners becone nal | eabl e
when heat ed and then becone nore rigid aséthey cool. These copol yners 15
mai ntain at |east 40% of their strength for three nonths after insertion.
The Itubes 11,f12 ar Eﬁh@lﬂe()\&ﬁamg @wasiszeeat%rraﬂt vti@beofmtrﬁ@eh %ﬂ@ i@t is in
a telescopic fit within seco 0.t er 12. Each nenber 11, 12 is
30mm i n Iengthlﬁ%&ﬁ%gﬁr% 5ﬁ)§t§g?%fﬁﬁyhéﬁgels, 14 on the interior. The
inter relationship bEtWESS e herier 30137 IZPANI6ASPENP IGBES YEe'He

di spl aceabl e framwangi risdtanvithdsavsr pesi shomt nivacebrddre-d naen genber 11
is wholly m@;hhpr%gerqgﬁﬁ&ﬁ%%ngenber 12 to an extended position shown in
Figure 1 in whic e inner menber extends out of the outer nenmber 12 for
20mm providing a splint 10 having a total length of 50mmw th a 10mm
overl ap. 30The DdseESptEed idEN the pidfdrredsembedidnite conpl ex varying from
the anterior to post$ﬁé QH%n%S 95 Hngo%ib gﬂg“;%% iggq&ﬂgq% outer sides. In
sonme cases the cross section 8% the ri’6 bBone 13 ePPld?lcal and in other
cases it becomdd lvisEraatd yinciFreures lortoevens tilicamgliraked Thevw3dsgerass
section of ihe dmgulkas yoweamal 168% rtes tthe cr assitseeti oncwfacthenexteri or of
the rib. - 7 olvlac i%n(}h% ggpodio n% g@§y§gkjgﬁ 1grggu;o Igggte W t hin
the nedul l ary éﬁngﬂ oF e Boné pl'eces.y he crossPsedt on of 't hé splint is
desi gned to ni rrige, t Aleseriess byethe dipdof apAeacarkdlodeThdak/dr-i ati on in cross
section can be 13ceempdaipd1bycthe drhbeabl e-matureeofnddtecheased

pol yl acti de COQ%E%nErcgmeak&grg§tigg4 tﬁgllnt%ﬂcaghggqup%hactured in a

: E] COO gme{s
vari ety of cross Sections to acconmmodate the varying cross sections of the
rib canal s.15 maintain at least 40% of their strength for three months

after insertion.

The tubes 11, 12 are hollow and comprise a first

tube member 11 that is in a telescopic fit within a second

20  tube member 12. Each member 11, 12 is 30mm in length with
an elongate throughway 13, 14 on the interior. The inter
relationship between the members 11, 12 allows the tubes
to be displaceable from a first withdrawn position in
which the inner member 11 is wholly within the outer

25 member 12 to an extended position shown in Figure 1 in
which the inner member extends out of the outer member 12
for 20mm providing a splint 10 having a total length of

50mm with a 10mm overlap.

30 The cross section of rib bones are quite complex
varying from the anterior to posterior ends of the rib and
the inner and outer sides. 1In some cases the cross
section of the rib bone is elliptical and in other cases
it becomes virtually circular or even triangular. The

35 cross section of the medullary canal mirrors the cross

section of the exterior of the rib.



Alternatively, the splint 10 can have a sinple circular 10 cross section.
Thi s arrangenent can be used when the elliptical correction proved to be a
di fficul twbi2o1viee138n t he nedul |l ary canals. As shown in PCHWERIR/WI out er
menber 12 has an 15 elliptical cross section, the |onger side neasuring
8.6mm and the shorter side neasuring 5.4mm The throughway along the | ength
of the outer nenber 12 is simlarly shaped with a | onger dinension of 5. 8mm
and a smaller dinension of 3.6mm The walV thickness of the outer 20 nenber
12 is approximately 1.4nmm uniform around the circunference. The

i nner rren?erhll has i strou eno6tDsmtseki @@lﬂitr nor gt d hLQ)dalﬂlaFJWLﬂEﬁSS
section of the r 1 25t r er n
di mrension is 5. s %gﬁ?ﬁvﬁif %aﬁort(gfr K %ngﬁég . Ce| ng %g%fn%ﬁ%%ﬁlg 9&[ ows the
i nner menber 1Pft §hBesalYlb disngefianadl R RiTher G@ﬁeﬁr%ﬁfﬂf@ﬂtﬂn The inner
menber 11 has areenbhal. aT@ﬁ@ﬁb@rié‘HlQﬂ)gﬂmyrd‘ﬁs QfecelibgUtal ver oss section
with a diameter, ob 4.6y e 30 10 1Ng el biptical eross segtion of the

i nner nember t K& WAIT t hi Ckiess® varl es froma mnimimo §1rrmto a maxi mum
of 2nm A feat Lnoéyémth@e somppﬁvm@m Peseitrbedt Herlei APLsNtheag5Peel escopi
nature of the tneuresberss il alzaﬁw ofNcFb gUrL ctiodBerd nicebmmhetatd onshi p
bet ween the out.er surfiace Cq_,oss el nphe rljb and Ehe i nner surface of
8 - the outer erber 12 7S%5uch %Jh e inrer menber’ is free to slide
outwardly from?dtesnphatteld -péset foh tto ltohéalﬂ utdve éxeenr’] Pasiifdbn, but s
not free touor etddoR st gettreord.ul Iry: Wi 4:hdinawheposidd @R. uI@@ whHdrerneel ati onship

is also 5 desi %'ﬁd tco epscuorrere'%te%nthe |e|an?0 kr)reenber ﬁinr}ot separ e ate from
t he outer nenber S Therefare a’h ways of e%? |ngtr11

rel ati onshi p. Itﬁilet P@éd@h:b@’dﬁ @éﬁﬁl%ov\n in Figure 4 the 10 outer waII of the
i nner nmenber 11 is serrated and these serrations 20 m'rror with serrations
21 on the inner wal lAé)fsﬁ[ he out er rr? 12, U‘Iéh:emlerrg1 nfazlti on (a)}‘] t he
serrations 20, 21 is°such that they am?l? 2% & ra?ch actron wher eby
out war d di sl acarentical ws>§|8br5@cibmnn mhar domrerl 5idet e asuliispl deement is
prevented. The Jel @thM@ratsla@anmr@EgtBmﬂmnemhwawr&j‘gmeg out er
nenmber 12 and tt’ie Quter lWal . of t e |nr%er ner 1%1 |s (‘1h tlhat t he i nner
member 11 cannot bé se%aree{]tg (}f ?rom e “out €r e er Slel ar

shaped with a longer dimension of 5 8mm and a smaller

dimension of 3.emm. The wall thickness of the outer

20 member 12 is approximately 1.4mm uniform around the

circumference.

The inner member 11 has its outer cross section
mirroring the inner cross section of the throughway 14 of
25 the outer member 12. The longer dimension is 5.6mm with
the shorter dimension being 3.4mm which allows the inner
member 11 to be a sliding fit within the outer member 12.
The inner member 11 has a central elongate throughway 13
of circular cross section with a diameter of 1l.é6mm. Due
30 to the elliptical cross section of the inner member the
wall thickness varies from a minimum of 0.9mm to a maximum

of 2mm.

A feature of the splint 10 described herein is the
35 telescopic nature of the two members 11, 12 shown in
Figure 1. The inter relationship between the outer

surface of the inner member 11 and the inner surface of



anot her enbodi mrent (not shown) the cross section of the 20 throughway is
the outer nmenber 12 and the cross section of the inner nenber 11 are

ci rcul ar wodotdwwes3i s a threaded rel ati onshi p bet ween t ReTiauzer2/@mox¥9 out er
menbers 11, 12 whereby rotation of one nmenber relative to the other causes
t he inner nenber to nove fromthe fully wi thdrawn 25 position within the
outer nenber 12 to the fully extended position where it projects out of the
outer nenber 12. It is understood that iFn8designing the serrations 21, 20
on the inner wall of the outer menber 12 and outer 30 wall of the inner
menber 11, the serpatépngnrry be i)@SsiddhOBEQt othd heneelre@nwr tibecoval cross
section and not 2round fhe, whol e cireunt.erence, At Qr?t | Y&y %hﬁ
serrations maytb aced around Fﬁe Cl rcunf erence. ere serra are
used on circul @Xtﬁ@ﬁﬁ@rﬁo%td@ﬂenbuw pBet3breed retuid Br éventutEy ati ve
rot at |hon o:‘ th&rlffﬁﬂ{bgﬁﬁdﬂo]sbl&ﬂdnlz The i9ter relatloﬁ%gﬁﬂﬂoﬂnﬂg d1RoFi gur]e 5to
use the splint described above rg secaon er 12 is first
inserted into t Q of° eﬁlsuftgr%}ea(ret btglnelrﬁf]eece el'-qt&f %[re Snto the

medul | ary canaIS.eP?ilﬂﬁiéesﬂé\?@n it§ecarksededaerw4 h t he 5 fi rst "nmenber 11

wi thdrawn within the second nenber 12. Once the second menber 12 is |ocated
in the | arger bone pj ece tr}% fll’l%[lbln% r el Oefr leer0§1 thdrawn fromthe
outer nmenber 12 to t aI éxt ended position whére i |s §lid into the
medul | ary canalredﬁtﬂﬁes@dd ofInt e a&ﬂk@@eﬁﬁnlm%’@elﬁl &@@2.4 the As
shown in Figureulea pge_t Qfm&@ellﬁmm hi@'m@e25lislsdrsie|r|r§ﬂe<ﬂ hreughetbe wal | of
the outer and mne_,gt iy %@S .Y %on}m icat%lvmthtftlehe r}ngrougﬁway 13 of
the inner 15 menb 11" en EFI hoJl 25°Fn the “out’er i'nner Tmenbers
line up the inrdr tﬁfen‘%@?eﬁ @ethFh@fulTlhﬁl e&@@ﬁt?édopogft¢%.seTﬁétb@F% ends

are kept distractediangd senmerhat stidieracnieeied o h}eeug@t the ihal e 25 and

into the throuq«hwa%% of botr% th apcneer nd outer rr%)) I ln%,%rdlz Suf ficient
20 cenment is inj ecte keten F he

15 return dlsplacement is prevented. The relationship at the
end of the inner wall of the outer member 12 and the outer
wall of the inner member 11 is such that the inner member
11 cannot be separated from the outer member 12. 1In
another embodiment (not shown) the cross section of the

20  throughway is the outer member 12 and the cross section of
the inner member 11 are circular and there is a threaded
relationship between the inner and outer members 11, 12
whereby rotation of one member relative to the other
causes the inner member to move from the fully withdrawn

25 position within the outer member 12 to the fully extended

position where it projects out of the outer member 12.

It is understood that in designing the serrations

21, 20 on the inner wall of the outer member 12 and outer

30 wall of the inner member 11, the serrations may be
positioned on the poles of the oval cross section and not
around the whole circumference. Alternatively the
serrations may be placed around the circumference. Where
serrations are used on circular members a detent may be

35 required to prevent relative rotation of the members 11
and 12.



t hroughways and into the medul |l ary canals of both bone ends. Wen
sufficient cenent has been injected to ensure a significant blob at the end
of each mwolzer2/16173312 t he surgeon pushes the bone ends POTAERDLRIWITIY
contact and 25 hold the bone ends in place until the cenent sets, which
usual Iy takes about one m nute. Once the cenent has set the surgeon can
then rel ease the bone ends which are then held in abutting contact by the
splint 10 and its association with the ceflent, see Figure 5. 30 Instead of
preform ng the holes 25 the surgeon can insert the splint 10 and then dril
a hol e through the ImgﬁfomOna pigce adjiacesd drkeshraet Wedrepddand through

the walls of t ne nbers 1 es 35 ce t n then be
injected into t%ng Eh% g%ghe nd m%%?er%ﬁ ﬁ% dﬁéjgﬁgéggg- 10 -

There are a nuriyépP éhedﬂﬂiéﬁéﬁbetbﬁﬂgﬂthaﬂedﬁuﬁ& Béru§@ﬂiﬂ§rdﬂ§b@ace t he
i nner menber 1kHer mauﬁhm@utc@hamenm&rlslzte@lé herassunpid an thhahet he i nner

menber 11 i% never . tof dygﬁﬁth t he ou%glnnqpber 12 a ripf%gg tool can 5

engage t he prolectlng end to puk?d?%e Hﬁo ectlﬁbsgﬁ € outer

menber 12 to tHKECextBpdEFPesieiert Phe sf @%%ﬁQQ)lﬁthet¥ﬁ¥qeﬁnéPnﬁenber

relative to thgn@@bethmm%rt wabéd e rt 01 resivstthbihewh nf_tlefnemg@gerrent of
t he serrations mbe}ﬁg gal{ aqaﬁlnatuge(yf t he. %Ebln 10 1 mhen

first inserted s t'gﬁlﬂerender t dIS Ccénen 6? PPFl eé%“meﬁn the

enbodi nent wheﬁélﬁcﬁévpt%%%a@§uﬁéyﬂaé@nﬁﬁeoééﬂﬁaﬁméngfat@%ﬁ%%@?@ntooI will
be used to 100t At beecdd snner nenber 11 relative to the outer nenber 12
thereby causing it to project outwardly to the extended position. Another
possi bl e neans of displacing the inner nmenber relative to the outer nenber
woul d be to use the &enEmnt 6nf BrEEra Reai PRRommERber cBUthadfee £heldut er

menber. It IS drilled through the wall of the outer and inner members
11, 12 to communicate with the throughway 13 of the inner
15 member 11. When the holes 25 in the outer and inner
members line up the inner member is in the fully extended
position. The bone ends are kept distracted and cement is
then injected through the hole 25 and into the throughways
of both the inner and outer members 11, 12. Sufficient
20 cement is injected until the cement flows out of the
throughways and into the medullary canals of both bone
ends. When sufficient cement has been injected to ensure
a significant blob at the end of each member 11, 12 the
surgeon pushes the bone ends into abutting contact and
25 hold the bone ends in place until the cement sets, which
usually takes about one minute. Once the cement has set
the surgeon can then release the bone ends which are then
held in abutting contact by the splint 10 and its
association with the cement, see Figure 5.
30
Instead of preforming the holes 25 the surgeon can
insert the splint 10 and then drill a hole through the
larger bone piece adjacent the fractured end and through
the walls of the inner and outer members 11, 12. The
35 cement can then be injected into the splint via the

drilled hole in the bone piece.



20 understood that in this circunstance there would have to be an abut nent
within the throughway of the inner nenber against which the cenent could
bear to fwoceidtee7sBnner menber to nove out of the outer POEMIRNI2/00059PS al so
envi saged that the inner nenber could be of solid 25 construction in which
case the cenent would force the inner nenber out by engaging the end wall
of the inner nenber. In this enbodinent it is understood that a separate
source of cenent would have to placed in Xthe nmedull ary canal of the smaller
bone piece. 30 Another option is for the surgeon to scrape out sone of the
medul | ary cancel | ousThone Sf-eom hhoands ef ridedftr asbus echhoreupieses and

then inject a bl e t _direct i he -bane e . e int is
then inserted, 3 %p?écgﬂﬁ'ﬁ%ctehgﬁgx Ae%&egg&égﬁlo%,r%gnglg?shoél%gnggrln é;ﬁ din
abutting cont actt?-unPp| thithessemehtosdihat the innern pepBeynierist 86t hat t he

bone cenent woulddabeyaw Coniverheotat e baReveenENta Usedping tte 10ebhopaedi ¢

i ndustry. The baone cenent woul d. have W Vi ity and designed to be fast
Sotting 5 I SaeeRE e e P, O LPE Ol e B0e- (58] IChP T e
100 conprises @pare oftE skaped torredtor sxaplet Ratiar® | ofated in a hole

105 in the bonewrdstdrpliiedntr ansyvensabyrofethtavBone. tizachtershaped

connector 10 has cur ve d%ra%lgz vmt.htfaﬁgroin cetrlerrl1 aend lc13 thEQ a serrated

outer surface 114 6}3\. ocking 'strut” 120 i n the formof a hollow cyl i nder
with a serrateddarmaéiosur f doge121, cdre Belpasthed rgftsct e Eedsriist of the

C-shaped comnnectoksed 16i rsthenkat esd eJratnansé g ofcnt beasesratkedndS surfaces
all ows i nward vg_,menéagf the ends 113 of the C-shaped clips 110 into the
| ocking strut I %Pjt pr%‘vents outward novenent. In use, the hole 105 is
drilled away fromthe 20 fractured end of the bone pieces P1, P2

transversely across thechorepandndhe Weeshapethcannectorrsblilcesthocat ed

serrations a suitable tool will be used to rotate the

15 inner member 11 relative to the outer member 12 thereby
causing it to project outwardly to the extended position.
Another possible means of displacing the inner member
relative to the outer member would be to use the cement to
force the inner member out of the outer member. It is

20 understood that in this circumstance there would have to
be an abutment within the throughway of the inner member
against which the cement could bear to force the inner
member to move out of the outer member. It is also
envisaged that the inner member could be of solid

25 construction in which case the cement would force the
inner member out by engaging the end wall of the inner
member. In this embodiment it is understood that a
separate source of cement would have to placed in the
medullary canal of the smaller bone piece.

30

Another option is for the surgeon to scrape out some

of the medullary cancellous bone from the ends of the
fractured bone pieces and then inject a blob of cement
directly into the bone ends. The splint is then inserted,

35 placed in the extended position, and the bones held in

abutting contact until the cement sets.



in the hole 105 by placing the arm 112 through the hol e and manoeuvring the
arm 112 through the hole 105 to engage one side of the bone with the
serrat ed wodoR18213@i ng 25 | ocated on the other side of wPhe/AnR/@e593hown in
Figure 6. A simlar exercise is repeated for the other bone end and then
the locating strut 120 is cut to length (Figure 11). The bone ends Pl1, P2
are pushed together and the C shaped connectors 110 are forced into the
ends of the 30 locating strut 120 therebyllhoel ding the bone ends in abutting
contact. It is understood that the C shaped connectors 110 and | ocating
st_ru]E 120 aLe [Ia”“f acf uredinkieest pod Wract tde m@olcmeﬁ’@.w&ﬁmbl%uatlher o
rei nforce the bone i s .under.st ood t ha ion es can be
drilled througﬁxgwg%PB%%¥i%gggt%%ﬁeqidgggath%F%eF&hggg%%é:ﬁgﬁgpgﬁﬁs to -
12 - acconmodat’@eaPPoekieiyréveErpl At vE30 oy F i 18y evdpidissiorgdat®- shaped
bracket 131 wi te irakersedtimal.e and fermal e projections 132, 133. The over
plate 130 is positioned over the bone and the sides of the plate are pushed
5 inwardly so that the nale projection 132 is located firmy within the
femal e projection 1330 aeehrel enpRGimedti BRCUBZhasJancupsttandfngéri b 134
tF_hat cl igps i n}]mo@egepw@; 113)|5> Sﬂmﬁfﬁﬁsése@ab@%ﬂr@ﬂ [@Gtsh@ped&ﬁm%%srihi\ﬁg in ]
i gure 9 anot her, option include e us astics thunb tac Wi t
an enl ar ged tagépéd%h%%dﬂfﬁfog §%%€jéﬁhﬁgg g“fdéh%h%nb?r%ﬁﬁgsl42 at the
ot her. The tackiriddefstfarsvedsehy cvighihehkoneckififghs reftariezd cande o t he

centre of the honreat buowgh am aperdire aldbo & tdnid ked om anenskde of the
bone. I n another alternative shown i.n Figur 0 the, thu tack, 145 is

| onger so that:¥ﬁ%a%%% TFT ST %eﬁﬁéﬁb a@%%%§¥bﬁag?%gﬁ%§§ntﬁ%ebone

t hrough an aperiufeci4s rlilovedytidisveise & csai@tbenenisy Isgeaees out si de
the opposite siide ehnthe meq bicd Kire 20genmbodigrentei ¢-drspader st ood t hat

the locking strut 120 w Il tap to.a solid flange 128 to enable | ocation
of the thunb té%ﬁgeigﬁFs %g'flg%%éul Ifgagfﬁﬂé$%% P% pa?t%%ﬁf g?greference
to Figure 6.5 25urfipsesmieiostsoddve hatnavikaens e bfthchands t Bek 14008~ a

| ocking over platec4361can 1he inte wone 1berengndtRE orobetith henenends PL, P2
and it is furthe%'ungeégégggtthat in an extreme situation two | ocation

poi nts can be ﬁ%%ﬁ?fonede?or the over plate 130 or thunmb tacks 140 in both
bone

In use, the hole 105 is drilled away from the

20 fractured end of the bone pieces Pl, P2 transversely
across the bone and the C-shaped connector 110 is located
in the hole 105 by placing the arm 112 through the hole
and manoeuvring the arm 112 through the hole 105 to engage
one side of the bone with the serrated end 113 being

25 located on the other side of the bone as shown in Figure
6. A similar exercise is repeated for the other bone end
and then the locating strut 120 is cut to length (Figure
11). The bone ends Pl, P2 are pushed together and the C-
shaped connectors 110 are forced into the ends of the

30 locating strut 120 thereby holding the bone ends in
abutting contact. It is understood that the C-shaped
connectors 110 and locating strut 120 are manufactured

from polylactide copolymers.

35 To further reinforce the bone splint 100 it is
understood that additional holes can be drilled through

the locating strut 120 transversely of the bone ends to



30 ends. The thunmb tacks 140 or |ocking over plate 130 are only positioned
in the bone ends after the bone ends have been brought into abutting
cont act awo20teelek6ki ng strut 120 has been adj usted to trha/Atneloop®sition.

35In a still further enbodi nent shown in Figures 13 to 17 the C shaped
connectors 110 are replaced by a hollow conical pin 150 with a serrated
outer surface 151 which is - 13 - located through a transverse hole 152

fromone side of the bone Pl1, P2. A enlarled peg 155 can then be driven
into the conical plug 150 to expand the serrated outer surface 151 agai nst
gge \r,:lal | of }:headwhaodéee ijan lbbﬁ#b@rtiﬁfdr@]lgtb npmw@i@hﬁe gg)hmdm@rﬁ_afefl@one. -
shown in Figur u as a_C- r ange :
The G shaped f%ang%h%g%ga%crgs)c%ﬁ%dg%gsw Qﬁel %aﬁlal%g%fg %ﬁgafre%%?& Withg
serration 157 FFOGRCFHiQNexteri 6f3 - Thaehedar 1589 t£80i ht Patiéipapdof the
5)'529 |150i:' The meiégr sh@Itib?@fehtaha hﬁ@%%ﬁﬁh@htm egraakl yré %J&%dWith t he Eeg
. I'n Figures t t.he.a ich are rectan r.ar ushe
into a rec?%nguﬁngﬁrfifcﬁ)}]e?oneﬁ a& égér;rnéa?leedpt%??%c?lnogn #gr%bé? J%é'%%e%nféﬁﬁip
embodi nent showit thanFrigruriesials pec o tign éiﬂgngéﬂc}@ rol ¢ ow TJectangul &t
receptor 160 hawuisngnausefdratied 20 irpernsuréags 161oi s smdwdedstoihave two
downwardly pr ojt%cet ifrellg?Pengsr 162 .163l3vgf.th a ribbed exterior 164. The two
rce

pegs 162, 163 can be fo “I’nto t he Coni cal pin 150 that is located in the

bone to |l ocate the receptor onto the bone end as shown in Figure 17. This

assenbly is1025 conpl gt echam bat hi hone ceadstiR; Jp2iandimienea eresshar 170
W th appropriate ser ationstyl on itsM%x‘tm?_%i or_can be(g rced into&he

receptors 160 to Rofd®t lecsbongrsnbt%agcekt her'. he asnerernelf%%iee gaéjserﬁlh% t he

cross bar 170 dfd récept oingl eénfya ald@ks cnofemeaft 1dP ehetler @$$ebar 170 into

the 30 recept orsel6QcrntiPrievent coutimaid groviedrerickt her ebyuthabdi agat he bone
ends together. . Tgen se t?e spl.i nt %go of. this ggbodi gﬁ%t t he bones
h t

are first pusheldlttoogtfel? her and® teh?[")loqoenée Jéo%ﬁ{}} 1 ed®Fnto 3 he bone. The

| engt h of t¥e re&cepedran ai¢ cidsshartliesbphen adj gspeter ;e ldpsureivhe ends of
the bone piecesnHogmaLA FiyaRULDI NG GOREBCLack 115 4s longer lsb k&atnder st ood

that the receptors 160 cauld be. heldto the hone end by, a3l agle ped/pin
t hough two spaced pegs/pins’is a preferred option.
through an aperture 146 drilled transverse to the bone to
locate outside the opposite side of the bone. In this
20 embodiment it is understood that the locking strut 120
will taper to a solid flange 128 to enable location of the
thumb tacks 140. The flange 128 is shown with particular

reference to Figure 6.

25 It is understood that the use of thumb tacks 140 or
a locking over plate 130 can be into one bone end Pl or
both bone ends P1l, P2 and it is further understood that in
an extreme situation two location points can be positioned
for the over plate 130 or thumb tacks 140 in both bone

30 ends. The thumb tacks 140 or locking over plate 130 are
only positioned in the bone ends after the bone ends have
been brought into abutting contact and the locking strut
120 has been adjusted to the final position.

35 In a still further embodiment shown in Figures 13 to
17 the C-shaped connectors 110 are replaced by a hollow

conical pin 150 with a serrated outer surface 151 which is



5 As shown in Figures 16 and 17 the internal surface of the plug 150 and
the exterior of the peg 155 are serrated to facilitate one way novenent to
ensure t O 20telopBg 155 cannot escape fromthe plug 150PCTMAU2012/00059The use
of a polylactide copolyner splint avoids many of the potential
conplications caused by netal inplants. The fact that the polylactide
copolyner is nall eable when heated allows the splint to assune the 15
complex profile of the rib. Copolyners oflhis type maintain at | east 40%
of their strength after 3 nonths at which time the fractures woul d have
expected to be mwrpbetertgbdwabedraﬁdﬁere@pebymwi $re@n@dleetsetld3é abseaided

w t hout tOXICIHy %V%%ea Ime%p % F%gb éé?lzgenzggt§¥§l Q S shown

faster and stronger S conpare radi ti onal
met al pl at es wHiléh craycakt @QI95§Y@Mﬁ%@ﬁédht%ﬂ|%ﬁjraTﬁﬁsO%%%UﬁsrBe@%use t he
metal plate pratsectgather b,crl@ewtatpr@ﬂrtylel aale bug2 iin dBé Ngor&0 thenoves t he
stinul us fo% nem/bone romth %ﬁ ont r ast t he absorbable splint allows
gr adual transfer Stress 76%&? ?o Fhe Sone, stinmulating faster bone grow h.
An absorbabl e splint has the advantage that the material does not have to

be renoved. Furthernpgesnduwh 30 theiesane geapli caki pnsg suwhnas @y ation or
breakage a cons rvatlve a oach be ad O 8¢ th doe ot warrant

renoval of the %aplnt Wﬁp%ﬁtﬁge %Pg %a néﬁd'%ﬁﬁd% a%%%r it becones 35
mal | eabl e mhrcﬁ“@pm@ﬁéat%%tsﬁr@eeﬁJﬁﬁ BéEndn t hien i i th osqrEeERoRhES tur ve of

the rib at ihe poiint eftdwieakagene Trhﬁaoi npkanit hasitsut b CﬂcqﬁtofStﬁength over

its first three nths .to bon take t addi ti ona
stress over tlﬁe gTrJ%e fac etﬁgget?ﬁé I%ﬂ? %%%g&ég f' g%rbed over

three years avdicdgeghelth Kélei Reod! of- stress shlelding mhlch can cause bone
weakness.

In Figures 13 to 17 the arms 156 which are
15 rectangular are pushed into a rectangular internally

serrated bridging member 180.

In an embodiment shown in Figures 18 to 20, an

elongate hollow rectangular receptor 160 having a serrated

20 inner surface 161 is moulded to have two downwardly
projecting pegs 162, 163 with a ribbed exterior 164. The
two pegs 162, 163 can be forced into the conical pin 150
that is located in the bone to locate the receptor onto
the bone end as shown in Figure 17. This assembly is

25 completed on both bone ends P1l, P2 and when a crossbar 170
with appropriate serrations 171 on its exterior can be
forced into the receptors 160 to hold the bones together.
The serrated edges 171 of the cross bar 170 and receptors
only allows movement of the cross bar 170 into the

30 receptors 160 and prevent outward movement thereby holding

the bone ends together.

To use the splint 100 of this embodiment the bones
are first pushed together and the holes 152 drilled into
35 the bone. The length of the receptors and crossbar is
then adjusted to ensure the ends of the bone pieces remain

in abutting contact.



5 The splint described above has been specifically designed for its
ease of use without the need for a second operation to |ater renove the
splint. TWe2eizpkB3net hod of fixation w thout screws i sPamattizer2/®iyni fi cant
feature 10of the splint. Whi |l st the splint is described primarily
for use in the fixation of ribs it is understood that the splint can be
used on ot her bones, especially where the bones are not 15 subjected to
hi gh forces and stresses. It is also unddrstood that splints of this kind
could be used in the veterinary industry on animals. In the clains which
follow and in the preceding 20 description of the invention, except where

the cont ext requi res ot herph,se. fye, L expre reéegnguggfg@rcoﬁaeséaxv

inplication, the mord or vari ations ri ses" or
"conpri si ng" |§Kﬂ§bﬁolth%ubqnﬁcpﬂé1ve€%éﬁ§@le|PQ9/Pﬂ6 §b@éﬂt¢wphépﬁ©%%ence of
the stated featgagespbug 25 aneretorfyechudent he presence or addition of
further features in various enbodinents of the invention. - 16 - CLAI M
1. A bone splint manufactured in a polylactide copolyner, the splint
conprising an el ongate B @§Prg hHerdberradapt et 6 /be seglreadaio and across

Sfractured boneerdsecand ﬂmamu@owtedﬂﬁeth@eeﬁefﬁ@tzl ye tenglh ofst he
bri dgi ng nenber_ so that cito aclan? spllnt hol ds the bone ends [ .09¢ et her.

I e ﬁ%ere In t?%a%?veggln Uﬁéﬁenﬁer COHDYISGS

2. The splint aéboralng o cl
a first nenber the Pége%@b§W@npél%t@ﬁﬁsﬁﬂsmmﬁm¢tﬁiu§eééﬁd menber, the
tel escopi c 1eel ati onship all owi ng novenent of one nenber relative to the
other member in one Ire%&!%% gnég&ylactide copolymer splint avoids
many of the potential complications caused by metal
implants. The fact that the polylactide copolymer is
malleable when heated allows the splint to assume the
15 complex profile of the rib. Copolymers of this type
maintain at least 40% of their strength after 3 months at
which time the fractures would have expected to be
completely healed. The copolymer is completely absorbed
without toxicity over between 1 and 3 years. Animal
20 testing has shown faster and stronger healing with
absorbable splints compared to traditional metal plates
which may actually slow bone healing. This occurs because
the metal plate protects the bone from any load but in
doing so removes the stimulus for new bone growth. In
25 contrast the absorbable splint allows gradual transfer

stress loads to the bone, stimulating faster bone growth.

An absorbable splint has the advantage that the
material does not have to be removed. Furthermore, if
30 there are complications such as migration or breakage a
conservative approach can be adopted that does not warrant

removal of the splint.

When the splint is warmed in hot water it becomes
35 malleable which allows the surgeon to bend the splint to
match the curve of the rib at the point of breakage. The

implant has sufficient strength over its first three



15 3. The splint according to claim2 wherein the first nmenber is |ocated
within the end of a first bone piece and the second nenber is |ocated

wi t hi n t woentt/wet73@a second bone piece. 20 4. The splint a&ctaudbregoos9cl aim 3
wherein the nmenbers are |ocated within the medul l ary canals of the bone

pi eces by cenent. 5.The splint according to any one of clains 2 to 4
25wherein serrations are fornmed on the outside of the first nenber to
engage serrations on the inside of the sddond nenber, engagenent of the
serrations allowi ng relative displacenent in one direction. 30 6. The splint
according to ampnene ob dhewpreeeshig tel abr®d whemel AdaiSioR1pEeYesd s

separation of the firt a S d rs. 7.The ] cording to any
one of clains 10%%5 El%ési/\hg?leei %ggﬁetr}{érjleclng%g. leae{lge(}i%?%%%% rte%gﬁlﬁgnshi p
bet ween t he outaisgebef ¢IRE flibrse vemFervands tHee ilngpdehofd e sseevnd

menber. - 17 -sr8el1dheg spliicht cascertiangohe awkmre.of clains 2 to 7 wherein
first and second nenbers are holl ow tubes. 9. The splint according to claim
8 where the cross 5section of the tubes is circular or sh.e}fped to correspond
to the cross sectionT®f FHéfededdd@dApdcahars. haroreFhesrplificadétording to
any one of the qasegadiingor its ease of use without the need for a second

operation to later remove the splint. The simple method
of fixation without screws is another significant feature

10 of the splint.

Whilst the splint is described primarily for use in
the fixation of ribs it is understood that the splint can
be used on other bones, especially where the bones are not

15 subjected to high forces and stresses. It is also
understood that splints of this kind could be used in the

veterinary industry on animals.

In the claims which follow and in the preceding
20 description of the invention, except where the context
requires otherwise due to express language oOr necessary
implication, the word “comprise” or variations such as
“comprises” or “comprising” is used in an inclusive sense,
i.e. to specify the presence of the stated features but
25 not to preclude the presence or addition of further

features in various embodiments of the invention.



10cl ai ms wherein the polylactide copol ymer becones nual | eabl e when heat ed.
11. The splint according to either claim1l or 2 wherein each end of the

el ongat e Woi2dg/weg73aenber is secured 15t0 a bone end regipom/AvRor/o@®haped
hook that extends through an aperture transverse of the bone ends. 12. The
splint according to claim11 wherein each C shaped hook has a serrated end
adapted to fit within 20a serrated end of the bridging nenber. 13. The
splint according to either claim 1l or <l m 12 wherein the bridgi ng nenber
has one or nore holes to accommpdate a fastener that is |ocated in an
25aperture tramcnagmse of the bone end region. 14. The splint according to

claim 13 wherein the, fagtener . conpri.ses g neaded thupp. fack. 30 15 The
splint according to claim erein the ;fast.en.er co?/rprl ses a tapered
hol | ow pl ug that | oca®RZlyinert hehapsritiarecPrPiife oA ak %@ peg that is

inserted into the plugidfdomneavd hesgpltgdagaimstscbhecivald 01 tBeoaperture.

35 16. The splint accordi,ng to, claim 5v\,gereinthe is.integrally forned
: . h
with a serr(%t ed arm?ﬁ%t |e'fjsb\c/)vr|]? helnrglst Re bridgi r?é) ﬁgﬁ“gceer. °. 18 -

effective length of the bridging member so that, in

use, the splint holds the bone ends together.

2. The splint according to claim 1 wherein the bridging
10 member comprises a first member in telescopic
relationship with a second member, the telescopic
relationship allowing movement of one member

relative to the other member in one direction only.

15 3. The splint according to claim 2 wherein the first
member is located within the end of a first bone
piece and the second member is located within the

end of a second bone piece.

20 4. The splint according to claim 3 wherein the members
are located within the medullary canals of the bone

pieces by cement.

5. The splint according to any one of claims 2 to 4
25 wherein serrations are formed on the outside of the
first member to engage serrations on the inside of

the second member, engagement of the serrations

allowing relative displacement in one direction.

30 6. The splint according to any one of the preceding
claims wherein a stop prevents separation of the

first and second members.

7. The splint according to any one of claims 1 to 4
35 wherein there is a threaded interrelationship
between the outside of the first member and the

inside of the second member.



17. The splint according to claim 15 wherein one or nore downwardly
projecting pegs are integrally noul ded on the underside of an internally
serrat ed wecefwe73and an externally serrated bridgi ng mechau2e/movanged
5to0 be inserted into the end of the receptor. 18. The splint according to
any one of clainms 15 to 17 wherein the peg exterior and plug interior are
serrated to prevent escape of the peg. 10 19. A nethod of fixing fractured
ribs using a splint conprising a first hd1 ow nenber in tel escopic
engagenent with a second hol | ow nenber, the nmenbers being manufactured in a
pol yl acti de copol ynerpe tdig iksnetboeiicomMpoi shngriherstepsnoh: ta. 7heating the
splint until malIeabllﬁér%?l.n %n§g£gLQgs%an§q&%Q%rge grhégLo %hgegnd of a
first bone piece of t racture ; IaC|ng t he
first nenber out of the second 20nmenber and ocatlng the projecting end of
the first nmenbel i nt6°% h¥Bdheeritf % teecthd" boHatpt € “d°SFnj ecti ng
cerment intosthe nedubt¢ariprcanmatise ofultelse ibonerpilecesy ampbec hol di ng t he

bone ends in abutti Ngo LQNLACH U uptifde thescement; sets- (R0 Adarthed of fixing
fractured ribs using a spli conprising an elongate bridging

menber, the menber ~canals.
10. The splint according to any one of the preceding
10 claims wherein the polylactide copolymer becomes

malleable when heated.

11. The splint according to either claim 1 or 2 wherein
each end of the elongate bridging member is secured
15 to a bone end region by a C-shaped hook that extends

through an aperture transverse of the bone ends.

12. The splint according to claim 11 wherein each C-
shaped hook has a serrated end adapted to fit within

20 a serrated end of the bridging member.

13. The splint according to either claim 11 or claim 12
wherein the bridging member has one or more holes to
accommodate a fastener that is located in an

25 aperture transverse of the bone end region.

14. The splint according to claim 13 wherein the

fastener comprises a headed thumb tack.

30 15. The splint according to claim 13 wherein the
fastener comprises a tapered hollow plug that
locates in the aperture in the bone and a peg that
is inserted into the plug to force the plug against

the wall of the aperture.
35

l6. The splint according to claim 15 wherein the peg is
integrally formed with a serrated arm that fits

within the bridging member.



30bei ng manufactured in a polylactide copolyner, the method conprising the
steps of: a. heating the splint until mall eable; b. securing the
ends of twe 2br@ugisag nenber to end regions of adjacent PpomaARIEO®6sOf t he
fractured 35ribs; and c. reducing the Iength of the bridging nenber to
bring the ends together.
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17. The splint according to claim 15 wherein one or more
downwardly projecting pegs are integrally moulded on
the underside of an internally serrated receptor and
an externally serrated bridging member is arranged

5 to be inserted into the end of the receptor.

18. The splint according to any one of claims 15 to 17
wherein the peg exterior and plug interior are

serrated to prevent escape of the peg.

10
19. A method of fixing fractured ribs using a splint
comprising a first hollow member in telescopic
engagement with a second hollow member, the members
being manufactured in a polylactide copolymer, the
15 method comprising the steps of:
a. heating the splint until malleable;
b. inserting the second member into the end of a
first bone piece of the fractured ribs;
c. displacing the first member out of the second
20 member and locating the projecting end of the
first member into the bone end of a second bone
piece;
d. injecting cement into the medullary canals of the
bone pieces; and
25 e. holding the bcone ends in abutting contact until
the cement sets.
20. A method of fixing fractured ribs using a splint
comprising an elongate bridging member, the member
30 being manufactured in a polylactide copolymer, the
method comprising the steps of:
a. heating the splint until malleable;
b. securing the ends of the bridging member to end
regions of adjacent bone pieces of the fractured
35 ribs; and

c. reducing the length of the bridging member to
bring the ends together.



