1 Inplant conprising one or nore el ectrodes and corresponding insertion

rstrunent—Thepresent—rnventt+orn—retates—to theftetdof —general

ort hopaedi cs and, nore particularly, to the insertion of 5 inplants, in
particular inplants such as screws, pins, etc., for placing devices that
all ow, for exanple, vertebral colum correction and stabilisation or
fracture reduction. Such inplants are designed to be positioned in the
bone structure. 10 One of the main difficulties practitioners find when
inserting these inplants is nmanaging to position them correctly. Wile
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t her apeuti c jhesuht onl t n€ARLALSP Cause pain, 15 paralysis, haenorrhages,
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structure.

10 One of the main difficulties practitioners find when
inserting these implants 1is managing to position them

correctly.

While incorrect positioning of the implant maf not result in

a satisfactory therapeutic result, it can also cause pain,

15 paralysis, haemorrhages, etc. in the patient, which often
| require further surgical operations, or in certain cases can

even cause irreparable damage.

It therefore becomes necessary for the practitioner to be
able, not only to follow, but alsc to guide the implant

20 during its insertion.

The prior art already knows devices that make it possible to
fellow the penetration of an instrument in an anatomical

structure, in particular a bone structure.

In particular, patent application FR2835732, filed by the
25 present applicant, is known to provide a device that makes
it possible to follow the penetration of a drilling
instrument in the vertebra by measuring electrical impedance
differences during penetration, so that the practitioner can
know, at all times, whether the tip of the instrument comes

30 out of the bone cortex and penetrates a soft tissue area




30—out—of—ttebomeTortex and penetrates a soft—tissue area Tt 2 (MarTow,
nerves, tissue). In this case, the practitioner can nodify the path of the
penetration instrunent to return to the bone cortex. Such a device nakes
it possible, therefore, to detect the formation of a crack in the bone
cortex at the 5 time of drilling the pre=zdrilling hole. For this purpose,
said followup device set forth in the patent application conprises at
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one of whi chmbsikgpcahedpifhabrontedipghat rebto®f ifserdidnd ity tdtsivnument , at
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does not>, howe®er Ofmekd il nFoddihI RFS W HIEF Afg St hd InsErHtd o BrosE
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operation. For this purpose, the invention relates, in its broadest sense,
to an i npl antoi At eheR¥t tirbe liersEPeed; | dt aleasts Mfardni’earhsis ukeire®d in

particular azbopgeskEYehYr engThe itﬂgea&&@mih$ R bkl thatisald ddpl ant
conprises at least two el ectrodes separated fromone another by an I'.
inductometer connected to at least two electrodes, at least
one of which is located at a distal end of the drilling
instrument, and at least one signalling device capable of
producing a signal in the event that the inductometer

15 detects a change in the impedance.

Such a device does not, however, make it possible to follow

up the inserticon of an implant in the pre-drilling hole.

The present invention aims to provide a piece of equipment
that makes it possible to follow and guide an implant during
20 its insertion in a bone structure, the létter being drilled
directly by the implant during its insertion or during a

previous operation.

For this purpose, the invention relates, in its broadest
sense, to an implant intended to be inserted in an

25 anatomical structure, in particular a bone structure.

The invention is notable in that said implant comprises at
least two electrodes separated from one another by an
insulator, saild electrodes being flush with the surface of
said implant so as to allow said implant to be followed up

30 and guided during its insertion in the anatomical structure.

Said electrcdes are preferably arranged so that:




insulator, said electrodes heing flush wth the surface of said inplant so

as to allow said inplant to be followed up 30 and guided during its
insertion in the anatomi cal structure. Said electrodes are preferably
arranged so that: 3 i) one of the electrodes is at |east partially flush
with the peripheral surface of said i ant, ii) the other electrode is
selectively flush with the peripheral surface of said inplant. 5 Said

el ectrodes are advantageously arranged so that: i) one of the el ectrodes at
| east parti dl)l yrfecoras tihe epectplyalisust ateast pakdiabipf afitysh iyithe

ot her el ectrode, which ig internal _to s&id il |ant, is selectively flush
with the di S8 PEGIPREEFP LS WAAES 26 PABY aHPP L8 t'h the i npl ant thus

configured, it is possible to follow its progress as it is inserted in the
anat om cal dtinuctbee,otiwhenecilectsoposiis omedensingly hefaddpt edthnsend i on

i nstrunent, mthg IS desc€ibed§pelo%L.15 Tq§ external electrode is
preferably STHIPEREFAITY 13fi5UCAr 521 kB ¥ said internal electrode is
advant ageously substantially tubular. Said el ectrodes are advant ageously
coaxi al5 or éedentiectridea prefevretagaboti nearragfettheoi hr@nt i on, the

el ectrode(s) 20 can be renoved. Said insulation is advantageously al so

renovabl e. L this &ASepl tejhegc wed, §i %ﬁ&neﬁaﬂi’aﬂ h 22hd | ger nal
el ectrode or ‘once the latter has been renoved. The present invention also
rel ates to aeriipbbaat swtfa®s odqeeppgetmmiantt he previ ously descri bed
renmovabl e part, - : -

ii) the other electrode, which is internal to said'implant,
is selectively flush with the distal surface of said

10 implant.

With the implant thus configured, it 1s possible to follow
its progress as 1t is inserted in the anatomical structure,
when it is positioned using the adapted insertion

instrument, which is described below.
15 The external electrode is preferably substantially tubular.

Likewise, said internal electrode is advantageously

substantially tubular.
Said electrodes are advantageously coaxieal or eccentric.

In a preferred embodiment of the invention, the electrode(s)

20 can be removed.

Said insulation is advantageously alsc removable. In this
case, 1t 1is removed simultaneously with said internal

electrode or once the latter has been removed.

The present invention alsc relates to an implant not
25 equipped with the previously described removablie part,
namely the internal electrode and, optionally, the
insulation. In this case, the implant, which has a channel

passing through it, comprises at least one electrode being




rarety—the—tnternat—etectrode—and,—optitomatty,—the—TnsutatTom -t his
case, the inplant, which has a channel passing through it, conprises at

| east one electrode being 4 flush with at |least a part of the peripheral
surface of said inplant, nmaking up all or part of the lateral wall of said
inplant. Said inplant preferably consistd of a tubular electrode. 5 Said

i npl ant advant ageously conpri ses a tubular insulator. Said channel

advant ageousl passes t hrough sai d i npl a Sai d. channel is
advant ageousfﬁguﬁ cBhth At gﬁg’rﬁlf @ PFRE ﬁgegé%t ‘?%\P&WE‘: E SB%E% ¢ tarEst o an
insertion l@mpmgﬁtpnf&mm@twdgm for paserdt nghd heapseyi auslly deserided
inplants in an anatom cal structure, in particular in an anatom cal bone
structure. FOPPLARS- purpose, said instrument is connected to a power
source supplying at least two electrodes and to a neans for neasuring the

i npedance 15abat wesehasaigtedleeablgdesnsistd ke @asebalaaneismiant . not
equi pped mnth the renovable part as previously described, said instrunent
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whet her or not the inplant |s equi pped with an insulator, salq

| ongi t udi nal Spadt chsiedt s advanhagéeet nodeaseps antielaah odeigur ieimidd by
an insul at or I inal part of said instrunment is advantageously
renovabl e. T%Olggtuéiggﬁlthe | ongi tudi nal part, said 25 instrunment is
adapted to be in contact with an inplant which in turn conprises an

i nternal el efeiddeharyeplarist edvensavepesly a central channel.

The present invention also relates to an insertion
10 instrument intended for inserting the previously descriked
implants in an anatomical structure, in particular in an
anatomical bone structure. For this purpose, saild instrument
is connected to a power source supplying at least two
electrodes and to a means for measuring the impedance

15 between said electrodes.

In the case of an implant not equipped with the removable
part as previocusly described, said instrument comprises an
internal 1longitudinal part. This longitudinal part is
designed to become housed in the channel of the implant.
20 Depending on whether or not the implant 1s equipped with an
insulator, said longitudinal part consists of an electrode

or an electrode surrounded by an insulator.

The longitudinal part of said instrument 1is advantageously
removable. Thus, without the 1longitudinal part, said
25 instrument is adapted to be in contact with an implant which
in turn comprises an internal electrode, separated from the

external electrode by an insulator.

Said instrument advantageously comprises means allowing

electrical contact with the electrode or electrodes when




external electrode by an insulator. Said_ instrument advantageousl|y

conprises neans allowing electrical contact with the el ectrode or
el ectrodes when 5 said inplant is in contact with said instrunent. The
el ectrical contact can be carried out internally and/or externally. Thus,

for an internal contact, said insertion5 i nstrunment conprises electrical
contact elenents positioned 5 to be in contact with the internal electrode

of the inplant; for an external contact, said instrument conprises

el ectrical egniiacimel &Mentss pPasi ticongdcto Beth N £ aGhsWirtifent he The
peri pheral electrode of said inplant. Said instrunment advantageousI%%
conprises aS¢8GFEYCHbr COFaCECeFI nGSpaFftrbFedaictti it a4y wePt/ 25 neans
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red,
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insertion in the bone structure by analysing an electric signal created by
means of saif@fel et r o§&§erpbn tanat@csr al wHd of ipperyantem CHREELIRS of t he
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the bone structure, the inpedance drops suddenly. Wth this information,
the practittbRepetipherxh ifheativedparh grienimdanthe i nplant in order to
reposition it in the bone structure. The process continues in this way

until the isphant ihaerbeeic fiddoaddRekal! edongpidbe 1 AvepsiiOon, witd, be
understood better fromreading the Tollow ng description, provided for
nerelﬂibxpléﬁﬁ?éVyng part of said implant, as well as means that allow

said implant housed in said instrument to be centred.

Said insertion instrument advantageously comprises means for

mechanically driving the implant.

With the implant and the instrument thus configured, it is
15 then possible to follow the progress of the implant during
its insertion in the bone structure by analysing an electric

signal created by means of said electrodes.

When the distal end of the system, made up of the instrument
and the implant, comes into ceontact with a crack formed in
20 the bone structure, the impedance drops suddenly. With this
information, the practitioner can rectify the path given to
the implant in order to reposition it in the bone structure.
The process continues in this way until the implant has been

finally installed.

25 The invention will he understood betier from reading the
following description, provided for merely explanatory
purposes, of a first embodiment of the invention, made in

reference to the appended figures, wherein:

- figure 1 shows a cross-section view of an i1mplant

30 according to one embodiment of the invention;




appended flgures wherein: - flgure 1 shows a cross section view of an
implant 30 according to one enbodi ment of the invention; 6 figure 2 shows
a cross-section view of the inplant of figure 1 having renoved t he
renmovabl e part of said inplant, as well éas a cross-section view of the
renovabl e part reaned fronlthe inplant; 5 - figure 3 shows a schematic

vi ew of an |ns%é%%%% [ ument. in conta%t wth the %ngkant of fbgure 1;

and - figure™4 cF 8¥S sEct O Vit -6 an” bl & ScdbPdrRy 5 a
second enbodifigiate 0f h&e€indIVesid @y 9l demofabast phet Ngf | SatdMimsland,t h an
insertion instrunent. 10 Figure 1 shows a cross-section VIeM/OI an |nplant
(1) accordifd L f BFst 2 eﬁﬂ%&ﬁswéﬁFtb?ntfﬁ%q“hVBEtlEﬁF FRTCRPRL & B trent
of the inventk@dbved herddmm@ntinpldntsuch as a pedicle screw, has a threaded
cylindrical body (2) having a pointed distal end (13), the other end bei ng
15 eqU| ped with a head . _Evi dent t he present, invention isS no

li mi ted o this'#hpfa ts%?ﬁ iag&FgFf“Sk,Yéer%% ?/ésa“ JREEERLPR %%?%r%%?&éﬁ for
its sinplicity asgtdderneftor ehboimpagrt idatfgulre desandption of the
invention. The body (2) of said inplant (1) conprises two conductive 20
parts separated b% an i sulator g6)Cr r%;cuv%%%y gach of . Qe
conductive parts onsi st s 3? an-el 6c ro e ?4LI%) fifPst eTee% de (4)
form ng the atadtedabgwabl of ssabddi rguibantiméh) (@RteheahnMeamﬁbndepamd t hat

t he externalF Eﬁ%@% qgf%gfg!E%?R%c%rbfteeﬁ?ﬂ%@%&t%gn5£ﬁ£€¥ﬁ% %7) and a part
of the dista 0 )
1¢ Figure 1 shows a cross-section view of an implant (1)

according to a first embodiment cf the invention.

In this embodiment of the invention, the implant (1), such
as a pedicle screw, has a threaded cylindrical body (2)
having a pointed distal end (13), the other end being
15 equipped with a head (3}). Evidently, the present invention
is not limited to this implant configuration, which was
chosen 1in this case for its simplicity and therefore to

facilitate the description of the invention.

The body (2) of said implant (1) comprises two conductive

20 parts separated by an insulator (6}.

More particularly, each of the conductive parts consists of
an electrode {4, 5): a first electrode (4) forming the
lateral wall of szid implant (1) (external electrode) so
that the external electrode 1is flush with the lateral

25 surface (17) and a part of the distal surface. (18} of the
body (2) of said implant (l): a second electrode (5)
constituting an internal part of said implant (“internal
electrode”) and being selectively flush with the distal
surface (18) of the body {2) of said implant (1}.




body (2) of said ipgplant (1); a second el ectrode (5) constituting an

internal part of said inplant ("internal electrode") and being selectively
flush with the distal surface (18) of the body (2) of said inplant (1) 7
The internal electrode (5), in the shape of a rod with a circular
cross-section, advantageously passes thnpugh said inmplant (1). It is
surrounded by the insulator (6), which in turn is surrounded by the
external electrode (4). 5 According to a preferred enbodi ment of the

i nvention, <aked irgleechlodd:dt4ods) @€ am angedssgp@sotoabegnaxit .a
EV|dentIy, this ecific enbodl nt of t g%lnventlon it being

under st ood fﬂé hﬁﬁ 6%§?S(§chfogalﬁ VapEaFrovstyY Q%ﬁ?%%ng?ﬁﬁugqo?aﬁﬁanple
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contact with an ,instrunent intended for inserting such an inplant (2) in a

bone struct (P& tReSTRILIHHAY dvedifogdt B 2 bt aHeorfsifhtor  (6) are
ext ended through the head (3) of said inplant (1). According to a

particud arl pcadvdahhageous qmbﬁ@hﬁéﬂte&boﬂhﬁeﬂ5 bAventi anvestich) npdadt (1)
conprises a renﬁvagle pg% %) In this way when the renovabl e gart (14)

i s renoved, ' GENEPEFTyY he 4%l AFE2L979hatC bedh (6si PPon&B2F Pt he ;
bone struct tﬂ:ﬁr@deatwanﬁahsl ssf or e difigsaiedbbRhant 61) thf30|1h9!éhﬂgoﬂl Is .

IongitudinaL a IS (seec%¥:ure 2). 20 The renovahl e part (14) preferably
conprises both Qﬁ§g|qﬂ FAPO8| dbefodde POWnd(4het nddiat BRI Fbhever

it is evideah tBatisbhpsenskddadn@d e, Nokhewd radanMdilc becablsadp. plan for
the renovabl e part (14) of the inplant (1) to conS|st ~only of the internal

?Lﬁgt;@f j%t thg |nsula%%01&6%a25 r naln&g tEch i d Coﬂ ;é%ntwglﬂ mhen sai d

instrument intended for inserting such an implant {2) in a
bone structure, the internal electrode (5) and the insulator

(6) are extended through the head (3) of said implant (1).

According to a particularly advantageous embodiment of the
15 invention, said'implant (1) comprises a removable part (14}.
In this way, when the removable part (14) is removed,
generally once the implant (1) has been positiconed in the
bone structure, a channel is formed in said implant (1)

following its longitudinal axis (see figure 2).

20 The removable part (14) preferably comprises both the
internal electrode (5) and the insulator (6). However, it is
evident that those skilled in the trade will be able to plan
for the removable part (14) of the implant {1} to consist
only of the internal electrode (5), the insulator (6)

25 remaining in said implant (1) when said removable part (14)

is remowved.

The removal of certain parts of the implant, such as the
internal electrode and the insulator in the example
described above, makes i1t possible to avoid leaving several

30 Lypes of material implanted in the patient’s body.




—S—renpved—Hherenovat—of—certan paltb of—ttre iﬂpi dlI'L, suctras the
internal electrode and the insulator in the exanple described above, nakes
it possible to avoid | eaving several 30 types of material inplanted in the
patient's body. 8 In addition, since only the materials that remain in the
body of the patient nust necessarily be 8o-called "inplantable" materials,
the parts of the inplant renoved once the latter is disposed in the bone
structure can be made entirely i oconpat.i.bl e terials. Sin
bioconpatibl@nnﬁggFFé.%'aFénF%SQHénghgﬁﬁg mﬁ&ﬁ% nqiaﬁfmal %%r%ng, an
i npl ant conpkbsy Ngod I edmy abbet pait mmhbtthm&cebauellﬁe advardage ldkdhavi ng
a | owner nanufacturln cost than an HgPlant t hat d% e a rengvable
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bet ween an laﬁééuﬁﬁetléiiéer%IdE%@H@e@gnaﬂ tMQlaahelataucb@ﬂs shifi ubkur e
and the preV|oust descri bed 1 lant (1). In_,order to si fy the figure,
the reaP conbdg® betMeditidai d %l a OFf?paﬁﬂb%%ld T?ﬁﬁﬁ{%iﬁu ( £1*°Ras not

been shown. A5-dh& 8l %rm@%brﬁgméaﬁkeb@bw@eaxpéﬁsrﬁ§efﬂaﬁnnmgmﬁﬁﬂa539t (11)
and the inmplant (1) is provided by connection tabs 19 i.C

constitute sEREEFIEEHt i8N IMPSANEMSIPELEIRT aR FﬁT%N?Eﬂe & loﬁhPﬁb (19)
being in confact Mid hdhethgterRahaveh@cd rofde  abnofashdirgmiatt thkh and

at | east one external 20 connection tab (12) belng in contact with the

external el eetFerfant4)thet dapd Toplhaite @1Fempﬁa€ Bi%30m, since it is

required to follow and guide the inplant (1) during its insertion in the

bone stipuct upeguide: seeRechi aimpabsi dd 2vied) o Of chideclaseridaan damstactnment

11

(1) between an instrument (11} for inserting an implant in a
bone structure and the previously described implant (1). In
order to simplify the figure, the real contact between said

implant (1) and said instrument (11} has not been shown.

15 The electrical contact between the insertion instrument (11)
and the implant (1) is provided by connection tabs (12, 19)
which constitute said insertion instrument (11): an internal
connection tab {19} being in contact with the intermal
electrode (5) of said implant (1) and at least one external

20 connection tab (12} being 1in contact with the external

electrode (4) of said implant (1).

In addition, since it is required to follow and guide the
implant (1) during its insertion in the bone structure, the
connection tabks (12, 19) of the insertion instrument (11}
25 are connected to means for measuring the impedance between

said elecitrodes (4, 5) (inductometer 20).

Said inductometer (20) can advantageously be connected to a
warning device (not shown) that makes it possiblé to view
the impedance variations measured between said electrodes
30 (4, 5) by the inductometer (20). This can be, for example, a

display screen that allows the follow-up, in the form of




25 are connected to neans for neasuring fhe inpedance between said

el ectrodes (4, 5) (inductoneter 20). Said inductoneter (20) can

advant ageously be connected to a warning device (not shown) that makes it
possible to view the inpedance variations neasured between said el ectrodes
30 (4, 5) by the inductometer (20). This;can be, for exanple, a display
screen that allows the followup, in the formof 9 curves, of variations
in the inpedance as the inplant (1) penetrates in the bone structure.

Fi gure 4 shewsvascr @ss-wadtdtoanyi ew afheanimpgaiie (dD)thaceablhamg D)

anot her enbodingnt of the .invention and of an 5 insertion instrunment (11)

i nt ended f oPSPFAEPRGS shF dT T4t STELE6F TR t he bone structure. In order to
facilitate understanding of the principle of cooperation of the inplant

(10) with saliduirast4 useoivs(1d) crasd;-seatpai t vdelargf t andi Stpglgit shlthe

el ements that 10 resp ctivelﬁ make ug.the ingfgtion i nstrunment (;%) and
said inpl afCPIoY 9t iPs 2FPGHPE GBBEHBT shdlw the FRET Tiddhetit i Bh *Bet ween
sai d i mpl antink2@})iandisat gumdrst r (mentiftkh)ded Eorhipg aexagpkaiaf iaplant

enbodi nent ﬁ@id_ing%ané 10) consists of a threaded conductive body (2)
havi ng a poi‘itéd*8i §tal°° %%trﬂlc(tfé'?: The tubul ar body (2) of said inplant

(10) is advantageously equipped wth a channel (7) passing fromone end of
the body (2n ofrdat dtonplaaitifti)et antlbesobheting The hogdy f2)naifplsai df

i npl ant (10) is advantageoysly made up of.an electrode (4). Sali
| oerti on | RSFPGRERIOE 1P IHebrB e (Ot gt e S S ohPREE T Lhib
i npl ant (10kneipnsiist s pafrtachvht pw bedydi{B)inguish the elements that
10 respectively make up the insertion instrument (11) and said
implant (10), this figure does not show the real cooperation

between said implant (10) and said instrument (11).

In this example of an embodiment, said implant (10) consists
of a threaded conductive body (2) having a pointed distal
15 end (13},

The tubular body (2) of said implant (10) is advantageously
equipped with a channel (7) passing from one end of the body
(2} of said implant (1) to the other.

The body (2) of said implant (10) is advantageously made up
20 of an electrode (4).

Said inserticn instrument {11) intended for coming into
contact with said implant (10) consists of a hollow body (8)
equipped with a central longitudinal part (9), which 1is
intended for becoming housed in the channel (7) of said
25 implant (10) when the latter 1is in contact with said

instrument {(11).

Said central longitudinal part {9) advantageously consists
of an electrode (15) surrounded by an insulator (16). It is
obviously evident that the longitudinal part (9) can consist

30 of only the electrode (15), the implant intended for coming




becom ng housed in the channel (7) of said 251inplant (10) when the latter
is in contact with said instrunment (11). Said central |ongitudinal part
{9) advantageously consists of an electrode (15) surrounded by an

insulator (16) . It is obviously evidentdthat the |ongitudinal part (9)
can consist 30 of only the electrode (15), the inplant intended for com ng
10 into contact with said |nser aon instrunent rising .its own
insul ator. THUS® YHG i"FEh ngerdt i0FethPhe B8k u%%?%c Ure, B S 'H#pl ant

(10) is fiXEﬂtéthhGJﬂﬂﬂaﬁbrsald instrument (11), 5 and the | ongitudinal
part (9) of said instrunment (11) is inserted in the channel (7) of said

i mpl ant (10) El ectyri cal contan|t%E|s est abl qg in o&der¥&£%folggg/up

the progress Bf°t h&UrAE8r t16h of SFPhE P hpltaht © TO) e sl e€rtical “éont act
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into contact with, t ctrod 4) co tin sal Only
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invention is described in the preceding paragraphs by way of an exanple.
It is eV'den%héhéie@t§¥%§¥”b5ﬁ%éééﬂkér%dvantageously provided by means

10 of c¢onnection tabs (12) that come into contact with the

electrode (4) constituting saild implant (10).

Only the electrical part of the insertion instrument (11)
that allows the follow-up and guiding of an implant in the
bone structure has been presented. It is obviocusly evident
15 for those skililed in the trade that said insertion
instrument (11) can comprise mechanical driving means which
can be manual or such as an electric motor, which make it
possible, for example, to drive the rotation, thrust, etc.

of the implant.

20 The invention is described in the preceding paragraphs by
way of an example. It 1is evident that a person skilled in
the art will be capable of producing different variations of
the invention without thereby departing from the context of

the patent.
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CLAIMS 1. Inplant (1) intended for being placed in an anatom cal

structure, in particular a bone structure, characterised in 5 that it
conprises at |least two el ectrodes (4, Salseparated by an insulator (6),
said electrodes being flush with the sitrface of said inplant (1) so as to
allow said inplant (1) to be foll owed up and guided during its insertion
in the anatom cal structure. 10 2. |ophamg (1) according to claim1l,
characterised in that said electrodes (4, 5) are arranged so that: i) one
of the electrodes (4) is at least partially flush wth the peripheral
surface of said inplant (1), ii) the other electrode (5) is selectively
flush with the 15 peripheral surface of said inplant (1). 3. Inplant (1)
accordi ng ta.cllamohabtor(1gdl aimhehdedcharacheingedlaced hat sai dnekenicades (4,

5) are arranged so. that: 1) one of the electrodes (4).at _|east rtially
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subst anti al Isyirttebel af. said implant (1) so as te allow said implant (1)

_ to be followed up and guided during its insertion in the

" anatomical structure.

10 2. Implant (1) according to claim 1, characterised in that

sald electrodes (4, 5) are arranged so that:

i) one of the electrodes (4) 1s at least partially flush

with the peripheral surface of said implant (1),

ii) the other electrode (5) is selectively flush with the

15 peripheral surface of said implant (1}.

3. Implant (1) according to claim 1 or claim 2,
characterised in that said electrodes (4, 5) are arranged so0

that:

i) one of the electrodes (4) at least partially forms the

20 peripheral surface of said implant {1),

'ii) the other electrode (5), which is internal to said
implant (1), is selectively flush with the distal surface of

said implant (1).

4. Implant (1) according to claim 3, characterised in that

25 the external electrode (4) 1s substantially tubular.

5. Implant {1) according to claim 3 or <claim 4,
characterised in that the internal electrode (5} 1is

substantially tubular.




S—tHaptant— (1) —according—toctarm3orctarm4,—characterirsed T that—the
internal electrode (5) is substantially tubular. 12 6. Inplant (1)
according to any one of the preceding clains, characterised in that said
el ectrodes (4, 5) are coaxial. 7. Inplant (1) according to any one of the
claims froml to 5, characterised in thaet said electrodes (4, 5) are 5
eccentric. 8. Inplant (1) according to any one of the preceding clai m;
characteri sed in that t el ectrode(
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said channel (7) is central. 25 15. Insertion instrunent (11) intended for
inserting an9.i ippkant (1)) according to amy ore odf thkeprkatddnd rdmilsto 9

characterised in that said insulator (6) is removable.

10 10. Implant (10) intended for being placed in an anatomical
structure, in particular a bone structure, characterised in
that it comprises at least one electrode (5) being flush
with at least a part of the peripheral surface of said

implant (10) and in that it comprises a channel (7).

15 11. Implant (10) according to the preceding claim,

characterised in that it consists of a tubular electrode

(3).

12. Implant (10) according to c¢laim 10 or claim 11,

characterised in that it comprises a tubular insulator (6).

20 13. Implant (10) according to any one of the claims from 10
to 12, characterised in that the channel (7) passes through

said implant (10) longitudinally.

14, Implant {(10) according to any one of the claims from 10

to 13, characterised in that said channel {7) is central.

25 15. Insertion instrument {11) intended for inserting an
implant (1} according to any one of the claims from 1 to 5
or an implant (10) according to any one of the claims 8 or
10 to 14 in an anatomic structure, 1in particular in a

anatomical bone structure, said instrument (11} Dbeing




or an inplant (10) according to any one of the clains 8 or 10 1o 14 in an
anatom c structure, in particular in a anatom cal bone structure, said

i nstrunment (11) being 13 connected to a power source supplying at |east
two electrodes and to a nmeans for neasuring the inpedance between said

el ectrodes, characterised in that it conprises an internal |ongitudina
part (9) intended to be housed in 5 the channel (7) of said inplant (10),
said longitudinal part (9) consisting of an electrode (15). 16. Instrunent
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i nstrument (11 : Instrument (11) according to any one of the clains

from 15 to ‘P8, C€ﬁ§+%5%%§|%ﬁufq fieRat°ft &'¥o conprises a cavity 20 for
receiving part of said inplant (1, 10), as well as neans that allow said
i npl ant (1, 1%0) mﬁaselﬁinérﬁt sajd )i nsidcoraphg (4d) dme bereertiiad. 202im,

| nst runent %él% accordl to any one of _the clalns from 15 to 19
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implant (1, akOknsulator (16).

10 17. Instrument (11} according to claim 15 or claim 16,
characterised in that -the longitudinal part (9} of said

instrument (11) is removable.

18. Instrument (11} according to any one of the claims from
15 to 17, characterised in that it comprises means allowing
15 electrical contact with the electrode or electrodes (4, 5,
15) when said implant (1, 10) is in contact with said

instrument (11).

19. Instrument (11) according to any one of the claims from
15 to 18, characterised in that it alsc comprises a cavity
20 for receiving part of said implant (1, 10), as well as means
that allow said implant (1, 10) housed in said instrument

{11) to be centred.

20. Instrument (11) according to any cne of the claims from
15 to 19, characterised in that it comprises means for

25 mechanically driving the implant (1, 10}.




