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a satisfactory therapeutic result, it can al so cause pain, 15 paralysis,
haenorrhages, etc. in the patient, which often require further surgical
operations, or in certain cases can even cause irreparable damage. It
t heref ore becones necessary for the practitioner to be able, not only to
follow, but also to guide the inplant 20 during its insertion. The prior

art _already, nans deylges Lt ke, t aossi bhe tpoalel | o the penetr %t' on
of an I nst

structure.iddepaidn cihruaient application FR2835732, filed by the
present applicant, is known to provide a device that makes it possi bl e to
follow t he penetratl on of adrjilling_instrunent in the vertebra by

measuri ng BFectRIIENE npleEife Onj fl?eelraé%ﬁ:%s Wr iy peidiat i%n, g§61errﬁeh t he
practiti ongfy i e &NOW, Bl al hotbMsar hatiher1 § he d prak thesd nstsament
comes 30 out of the bone cortex an penetrat es a soft tissue area 2

(mar raw, anNJec‘sntm ssueparthcehas @aséantﬁeSpf:éctast sonernscapinsedieftE -the
path of t tration |nstrument_ to return theb Lort a
devi ce rrakrg% tp 50551 Dl eclle‘fjhceersef gcrheat ellc?e"lte Yhe e1‘Xor%a ion "ot tae%%r%ralck in
the bone cest@n atothecHidn n@n@fsﬂéﬁbiliﬁgtidm @fefdactur@gr@@dletlﬁm this
purpose, said followup device set forth in the patent application

conpri ses at I east _.one el ectrostinmul ator capabl e of ., providing

neur onuscut @ stfmdRtSon2 T ihi ¢ THE e toonmBcRAPL HIPnRA | éBst “hswo Pone

el ectrodesg: a4 gast one of which is |located 10 at one distal end of the
drilling instrunent, at |east one inductoneter connected to at |east two

el ectrodes, at Ieast one of which is located at a distal end of the
drill@ng One of the main difficulties ©practitioners find when

inserting these implants 1s managing to position them

correctly.

While incorrect positioning of the implant may 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 also to guide the implant

20 during its insertion.

The prior art already knows devices that make it possible to
follow 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




instrunent, and at |east one signalling device capable of producing a
signal in the event that the inductoneter 15 detects a change in the
i npedance. Such a device does not, however, nmake it possible to follow up

the insertion of an inplant in the pre- d%llllng hol e. The present invention
aims to provide a piece of equipment that makes it possible to follow and
gui de an | Iant durln 20 |tsu|Pse tlgﬂlsn a bon%hstruct%r% %%% Iatter
bei ng driI H?Véc??y ?n% durlng PES i nser EiN6 or ébrlng a

previ ous O@@@ﬁfyoﬂheF@bﬂHNéfpUh§0§%nethath@meMﬂSHrdmﬁﬁﬁeﬁo rBtuks to
broadest sense, to an inplant_ intended to be inserted . in an _25 anatom cal
structure, the %%??l@ﬂFE?Xa BURB 3t Ag¥LGreMatRE ﬂﬁv@ﬁﬁﬁéﬁlﬁs roesteLen t hat

sai d inpl ap &9@@&8@ Forfnse bnt¥e ¢l @g%&@dﬁﬁ %ﬁ@f‘%%h%d QU 0ng apQt her

by an insulator, sal ectro es being ush wt surface of said
i npl abt sotaset ofaldoid kg ithpl gte-tdr bl frof | beéd . uF@0 ahds gwivded sadur i ng

its insertion,i e anatom cal struct Sal el ectr odes ar e .pr f.erably
arranged s%° %ﬂa&o g W PondS Bt h&® g é%i?gheén g Pﬁgg?g &q ush
with the @@m$@b§éél s f ageagt S&h@al”Eh@&krobthmhh@t@&herc@i&ﬁléOdenﬂS
selectively flush with the peripheral surface of said inplant. 5 Said

eIectrodespé@%l@HW@nﬁﬁ@é@@@ﬁ?Uéﬁﬁaﬁ@é@%&@ﬁﬂ%ﬁ WhigheCaR Phe CONEEtSdes at
| east part %X ig%gﬁ ths eE%EkBBﬁE@' ﬁHrgéﬁétOEnﬁaBQ Mﬁ&'ﬁ“&s iok oty
ot her elec rode, chI's Intérnal t6 said Inplan is selectively Tlush
w thlohe dast ahesurifsaed odndaod th@ldﬂdhﬂﬂﬁg instrument, at least one
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 insertion 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 latter 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 1implant 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, said 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 electrodes are preferably arranged so that:




Wth the inplant thus configured, it is possible to follow its progress as
it is inserted in the anatom cal structure, when it is positioned using
the adapted insertion instrunment, which is described bel ow. 15 The
external electrode is preferably substantially tubular. Likew se, said
internal electrode is advantageously substantially tubular. Said

el ectrodes, are_advant ageousl y, coaxi al. or_geccentric._In a prefterred._.

rbodi menc:bf SPHe SV ERt | SHeEERSCEFacts otin( 9 2550 hant il Fenbogah &4
insul ati onches PehvBih QHLDUSH Y @S0 f es@vablepldncfhis case, it is renoved
sinmultaneously with said internal electrode or once the latter has been
renoved. The present invention also relates to an inplant not 25 eqﬁkaed

with the phebi Rty Sy i BFFemmffablie patleciaifly thetsht erida

el ectrode -pﬁggépngﬁfyacéhgf syl abh oAl n this case, the inplant,
whi ch has a channe passing through it, conprises at |east one el ectrode

being f{C 4 flush with at |east a part of the peripheral surface of said
i npl abht, n¥kidgelpcarédes puetadfanbhesdatelvl anadhgef sai thatpplant. Said
i npl ant preferably consists of a tubular electrode. 5 Said inplant

advant ageousl y_conprd s a r.jnsulato ali hﬁﬂ?ﬁ' vant a usly
passes thr%ﬁgﬁng%i f%n%%gntg%?gkgﬁgﬁgin%?lyie%%?dlgﬁgnne ¥sq§>vantgg%%usly

a central sdeiwietra Theupfesendti ayeatimplahsp relates to an insertion 10
instrunent intended for inserting the previously described

1i) 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 is possible to follow
its progress as it is inserted in the anatomical structure,
when it 1s 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 coaxial or eccentric.

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

20 can be removed.

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

electrode or once the latter has been removed.

The present invention also relates to an implant not
25 equipped with the previously described removable 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




inplants in an anatom cal structure, in particular in an anatom cal bone
structure. For this purpose, said instrunent 1is connected to a power
source supplying at least two electrodes and to a neans for nmeasuring the
i npedance 15 between said el ectrodes. I the case of an inplant not

equi pped with the renovable part as previously described, said instrunent

conpri ses i nternal | ongitudinal part,.This l.ongitudinal _part s _.

dest gned b BRRoMbE RoteboFict RePaRandbl TBF EREPRST &Rt U362 PepdidioRd on
whet her orimetahbe mARLABt upS LU ppefdantt BfarcHe 1dusantl ovalsabd said

| ongi t udi nal gart consists of an electrode or an el ectrode surrounded by an
i nsul at or . 1"MAeaMbngi t udi nal part of said instrunent is advantageously

renovabl e. Thus, w thout the |ongitudinal part, said 25 instrunment is

adapt ed tosheqi fnGPRhACh - ¥kL RaBDy i BPh DL ¥hhENy i Pub YT By COTREL 6§ 2N
internal electrode, separated fromthe external electrode by an insul ator.

Sai d instrunment advantageously conprises neans allowi ng electrical contact
with Phe ebPetdribuelant chdcanbdagsowhbyn somgnidednpl bubuiari inevhaber-with
said instrunent. The electrical contact can be carried out internally

andror _exgelfal Lyan 0K 2 d Phn A d S Sf PAl SO ACtep S | 13804 | ARp1ant

i nstrument “conprises electrical to ement s posit e in
contact w lbngheudiherbal el ectrode of the inplant; for an external
contact, said instrunent conprises electrical contact el ements positioned

to be in contact with, the peripheral electrode of said inplant. Said
st ruren SaarEaRChst s adrprFagtous Lhvi 1 goRbraL SRafinel? '

The present invention also relates to an insertion
10 instrument intended for inserting the previously described
implants in an anatomical structure, in particular in an
anatomical bone structure. For this purpose, said 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 previously described, said instrument comprises an
internal longitudinal part. This longitudinal part 1is
designed to become housed in the channel of the implant.
20 Depending on whether or not the implant is equipped with an
insulator, said longitudinal part consists of an electrode

or an electrode surrounded by an insulator.

The longitudinal part of said instrument is advantageously
removable. Thus, without the longitudinal part, said
25 instrument i1s 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




10 receiving part of said inplant, as well as neans that allow said
i npl ant housed in said instrument to be centred. Said insertion instrunent
advant ageously conpri ses neans for nechanically driving the inplant. Wth
the inplant and the instrunent thus confPigured, it is 15 then possible to
follow the progress of the inplant during its insertion in the bone

structure by analysing an electric i gnal created.hy neapns of said
el ectrod_ess.ay]\fﬁer%n{gi]eargi staf ehd o?o?ﬁ%g%ys‘f%#nﬁ nﬁﬁéguplﬁl?g{ﬁ@epﬁétra%nt
and the i ladtsi GOMeSInta@tcoabact bwi tdaar tedckoftor med drha 12§ t hadbomre

structure, the inpedance drops suddenly. Wth this information, the,

practiti orfsftediprlett i FHuehe TR hagi VieH- 21 2% heorkprant SH dr desersion
reposition jt..i ctyr ; c i i R y
R R S o I Gt s e e
underst oot deid ein feomtaeadiight hiee fotéomkhgedestrpgei ofi, tpeovimgddnfer

nerely expl anat or ur po , of first enbodi t of the i tion, d
o ot or difdet 8™ heCHbRANAY {FORFESH: ettt IHIGUETE shagRPELTes

Cr 0ss- sectd 100 M 8V% 10 c G 4 oP| @dme 30s 46691 €i B8 & 0Ot 8NBeeROdbABAL Ol ilhe
invention, 6 - figure 2 shows a cross-section view of the inplant of
figure 1 Hahvd mpriansel theeamiabtle purd BPEM Y- inplant, as well as a

cross-section view of the renovable part renoved fromthe inplant; 5 -
figure3;_&t1(9- : LC Vi [ rei J 18 t JLpijegntact. with
t he i npl an \cl)}f ﬁ%‘ﬁ?g&?‘%hgndb-gwﬁﬁfgtﬁggokggﬁom&g@cr gsfse'rssijgg%ti%!ri\ \lnggw of% an

i nplEt acsoxidring twaat sefondidnbogileant, &fs twell nvenhéans shad 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 contact 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 be understood better 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 implant

30 according to one embodiment of the invention;




i nplant being in contact with an insertion instrunent. 10 Figure 1 shows a
cross-section view of an inplant (1) according to a first enbodi nent of .
the invention. In this enbodi nent of the invention, the inplant (1), such
as a pedicle screw, has a threaded cyliﬁﬁrical body (2) having a pointed
di stal end (13), the other end being 15 equi pped with a head (3).

Evidently, t *}%g\%%%se‘z“ éh%\{»%nntéo%réss -'Loécéi'éﬂt§§e£q9 34! %h'e”Pirﬁ;?iant of
configuration, ich”wds ~'choSen iR 1His case for its sinplicity and
t heref ore fogufacil hhat agt herdeser igid aremdvdihiee | pyedt b6nsaThe ibpdynt?) of
said inplant (1) conprises two conductive 20 parts separated hy an
i nsul at or %) ."br e 35ar & cGFLPPY SCE5ERT0f VERE cOhdudts ve el Sondirdtts of

an el ectrodegnd{dedS)roR thésinsigstrode (4) formng the lateral wall of
said inplant (1) (external electrode) so that the external electrode is

flush with the |ateral 25 surface (17) and a part of the distal surface
(18) of the fbaodye(2)shpwsapdschphahtCc( Y)ewaode@dndnslegtilionddnsdrument
constituti i rn p Ld o] "jnt al electrode") and
bei ng sel e%?u‘gge%%fu‘“s’#% ‘taﬁét%tép%%lslgawp ﬁﬁgﬁsﬁéei(l%&of the body (2) of
said inplant (1). 7 The internal electrode (5), in the shape of a rod with
a circular cfbgsrsecti onhoadvant ageouslkygepasses wvheeugbfsaiatd iimpllamtt (1) .

It is surrounded, by the insul ator, (6), ich in_turn is surrounded hy the
external | CRECOTOHY (4P 5 AbeoranyHipdREer offed BRbGdT R BT ¢ 0

i nvention, ;33 ght ebeckfodescéArad) M €nakh angsdr800ASih ot PeneRaxi al .
Evidently, this is a specific enbodinent of the invention, it being

understood that the body (2) of said inplant (1)
10 Figure 1 shows a cross-section view of an implant (1)

according to a first embodiment of 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 in 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 said implant (1) (external electrode) so
that the external electrode is flush with the lateral

25 surface (17) and a part of the distal surface (18) of the
body (2) of said implant (1); 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).




can consist, for exanple, of two eccentric electrodes. 10 In order to
facilitate the electrical contact wth an instrunent intended for
inserting such an inplant (2) in a bone structure, the internal el ectrode
(5) and the insulator (6) are extended'&hrough the head (3) of said
inplant (1). According to a particularly advantageous embodi ment of the 15

i nvention,said t C i a.re bl re £1 ) S
when t he fgﬁovaBFe p%ﬂteé%%?nggﬂgeﬁogé in gg%graﬁlé%oﬁ%é he |anan% fﬁ)
has been mmﬁémxwmdcmbs@heecbamasnadmﬁmm&ge@ugh@n@abéesftmﬁeﬂghnsamdi
inplant (1) following its, longitudinal axis (see figure 2)

renovabl e kﬁﬁ%aQHAjlbre¥%rh%I§uEBﬁBP?§@sbBoFﬁetHésuﬁﬁFéFné@ eI&@ﬂF%HéIKS)

and the insilator £6)rolHouey ey tﬂe'éxt@YﬁQFnélé@@£0&30§@%Sk'||ed in the
trade will be able to plan for the renovable part (14) of the inplant (1)

to consist only of the internal electrode (5), the insulator (6) 25
r emai hi ng A¢p@%mth¢ntpaﬁtjmﬂ$f®ww¢ds§mbodéwﬁvébM§ pare ém&?nti§nveﬁﬁVéH

The reanaI of. certain,parts, of _the i I such t t er pal
el ectrode an %c??%g?%sufgtor§?n fhe eag? ﬁggddeggrlgéd taaebéovlgré 4§%

possi bl e tovayohelycavhng seves abpea@ftyp@mwdmwrﬁﬂcaf thpl amutv@dmmri,he
patient's bod In addition, since only the materials that remain_in the

8
body of th%tpéﬁﬂéﬁtQﬁﬁﬁrﬁﬁﬁ%%s%P?Fth§ Kpdal (d °f nifHht aBPéaRRatldri al s,

the parts ofnt éf@éanfofegygﬁglepngf ths é@&éﬁErié disppssdesn the bone
structure can 5 nmade entirely frombioconpatible materials. Since

bi oconpati bl e naterlals are | ess expensive than inplantable materials, an
i mpl Bt cohprisidryr a rendlebl el rere Wild  tehsctrical contact with  an

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) 1s removed,
generally once the implant (1) has been positioned 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 removed.

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

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




have t he advantage of having a | ower manufacturing cost than an inplant
t hat does not have a renovable part. 10 Figure 3 shows a sinplified view of
the electrical contact between an instrunent (11) for inserting an inplant
in a bone structure and the previously %escribed inplant (1) . In order
to sinplify the figure, the real contact between said inplant (1) and said

instrument_(11). has not been shown. .15 Th | ectric ont . _be t he
insertion T sf"fj&ﬁf%ﬁfm(’lﬁln%end Otnh\yg’ i%rhp aﬁ%t%f;i%llss p?%%?dgg%%énco{n?r{l\gg on
tabs (12, 48y wWeifch epastipat ersai dmusser t hevebpakilgentod 11ko-an lilker nal
connection tab (19) being in contact with the internal | el ectrode (g?) f

sai d i npl amt™pignerRlal FEAST oA extlf nBREG cohnddS o™t 12F™5 ﬁ‘?g in
contact with.t h%h%)(ﬁ{(;@%%l ‘F{lsecciir df) iAf Sl dpbAe! Aty dburd Ncaddidd on,

since it is require ow and guide the inplant (1) during its
i nserbi on mad¢ he bohérsfyuct firem t heolowrmett ilohe t absate2ials) of Stimee
insertion jnstrument, (11 5 are connected to neans_ for,neasuri,ng.t

14 brERr s b R

i mpedance Be?WEEAR 5% 8d8s 4& 5)°Fi WL Omerer 20) *

i nduct ometest 2031 8anaadvaptageousinp He igenneciedovobBe pardi Rgldevines (not
shown) that nmakes it possible to view the inpedance variations neasured
bet ween sap@vel EkeredeanBageqofshapyngha LRYGE BFBLERCEIGILNITRCS te dh e,

For exampl e, gy, ap! aXa5055eD hbatnayLos, Lhe Lol bogapp, 10 the form of 9

~(t curves, varrations rnt npedance as t t (1) penetrates
in the bone structure. Figure 4 shows a cross-section view of an inplant
(10) 10accoFdyunget 8 ahatwzera esbodl mEhedofriewe ahvenei eheahdiohlacontact

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 internal
electrode (5) of said implant (1) and at least one external

20 connection tab (12) being in 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 tabs (12, 19) of the insertion instrument (11)
25 are connected to means for measuring the impedance between

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

Said inductometer (20) can advantageously be connected to a
warning device (not shown) that makes it possible 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




5 insertion instrunent (11) intended for placing said inplant (10) in the
bone structure. In order to facilitate understanding of the principle of
cooperation of the inplant (10) with said instrument (11) and, in
particular, to distinguish the el ements $hat 10 respectively make up the
insertion instrunent (11) and said inplant (10), this figure does not show

the real cooperatio between said inplant (1 and _said instrunent (,11).
In this exa Ygftﬁogn‘7 '%ﬁ§ﬁ,l§aﬁ %rﬁﬁéﬁég?i%)agoﬁgr%témpg?ng ﬁﬁ&eaded

conduct i vepdasiyrd2ds hawvi fige oo Nseduetstal 15 end (13). The tubul ar body
(2) of said inmplant (10) is advantageously equipped with a channel (7)
passing fromone end of the body (2) of said inplant (1) to the other. The
body (2) ofiE¥d i4pPAAKS(18) TR GRdDuUIPedé uph 28RFanh dildt r ode

(4). Said inserdioy Lasthwmal: (dddoditanded ! @heCOMh NP 2f@NbRCT N th
said inplant (10) Tonsists of a hollow body (8) equipped wth a central

| ongi % udi natsearior 9inswhiwhnts (lilnt emdethdayt Hercopi agihouseddi nmpient
channel (72 qf said?ZQ%iq$lant é%O% when the latter is in contact with said
i nst runment (t41) 0 ety ReME AT TEORYt T udi nal part (9) advant ageously consists
of an el ectrode (15) surrounded by an insulator (16) . It is obviously
evident thet theldongbt Wdididlieard (B)eeanaadnsgstoB80tbk ot ynthel €l eqt rode

(15), the inplant intended for,conin% 10 into contact with said insertion
i nst r umentCQARS T bR | Sifngth e t $MBRANENSUI Gt oV I ERh FR T HUERABTPRSDF nsldrlt)i on

in the bong,gtrugfurgs $8kdiar, to distinguish 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 insertion 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 1s 1in 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




inplant (10) is fixed to the end of said instrument (11), 5 and the

| ongi tudinal part (9) of said instrunent (11) is inserted in the channel,
(7) of said inmplant (10). Electrical contrnurty is established in order to
follow up the progress of the insertioh®of the inplant (10). The

el ectrical contact is advantageously provided by neans 10 of connection
tabs (12) that COHE?HQ'EO ¢ontact wth the el ec%rode £4) ;tﬁ nstortt%t |S?L sai d

i mplant (1 tO i ect rica %ﬁﬁ%rcﬁ T he'Trsertion |n

t hat allomﬁtéh@wﬁoiﬁgm&y@oﬁnd guiding of an inplant in the bone structure
has been presented. It is obviously evident 15 for those skilled in the
trade that said insertion. instrunment ( can conprise nechani cal dr.iving

nmeans whi chiu®an & hthualtSor l%@ﬁtéé’ l@l ebBFi PR orSt Wt Srak 831

possi bl e, {ﬂ%1§%@”Rh@ tio; dei ¥eqt e ratatbpn, Jdrdsia ?hgtruﬁénthQ1'Wp|ant
20 The invention is described in the preceding paragraphs by way of an

exanpbe. lands thei depngihadinapersat skl | ef i paidhensttrupient bélthpdlsl e of

produci ng drfferent varlatrons 0 e _Lnyventio o] her eby departi ng
fromthe cOnte ?ed lnt% p%?%%?e{ZE%pBO 1saifA&ﬁ@¥%£p Ep? ht (1) intended

for being placed in an anatom cal structure, in particular a bone
structure, Eb@@tﬁt&@lisedthnulﬁwﬂkﬁ ¢éétgZlonpshesesiat dremrst towfeleotr ages
(4, 5) separated by an |nsulat éG% sai d el ectrodes belqg flush with the

surface of tR&iBreabramt Of 150 §01%§ 11| 9t B dirpraht (¢
The electrical contact is advantageously provided by means
10 of connection tabs (12) that come into contact with the

electrode (4) constituting said 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 obviously evident
15 for those skilled 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 1is 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.

25
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to be followed up and guided during its insertion in the anatom ca
structure. 10 2. Inplant (1) according to claim1, characterised in that
said electrodes (4, 5) are arranged so that: i) one of the el ectrodes (4)
is at least partially flush with the pétipheral surface of said inplant
(1), ii) the other electrode (5) is selectively flush with the 15

peri pheral surface of said inplant (1% A | npl ant (1) according to claim1l
or claim2, characterised in that saft"&l8ct r odes (4, 5) are arranged so
that: i) one of the electrodes (4) at least partially forns the 20

peri pheral surface of said inplant (1), ii) the other electrode (5), which
is internal to said inplant (1), is selectively flush with the distal
surface of_ said_i | mpl ant. (1) according to claim3,

lant (1). 4. ,
characteri%edIWﬁl?ggt ”QS(%%EQEQ?Qrﬁ§F7éW 9 oBe2CEf I saBsrARECRLSRL

tubular. Ss¢inpterd, (1) pecending: t & Aaidn Scencehabm 4harabacacken sed in
that the internal electrode (5) is substantially tubular. 1 6. | nplant

(1) aZcordimgtt dtawprondsefs tate peeseditng dldgtssodashatbcet 80 i SEpang tesht
sai d el ectrodes (4 are xial.. 7. | an 1 ording to.any e of
t he clain€b¥r8HIfQ§ﬁ? ,O%hEEZCt%ﬂ%&uﬁ#%&#ﬁ%@eéa%3%§§e8$#6 esg%gg §%ﬂﬁre
5 eccentrigurfacd mpfapbi@llim@caardi (g tw ady odeadiokheaptecegilingtc|@ins,
characterised in that the el ectrode(s) is(are) renovable. 9. Inplant (1)
accordi ng ¥® &fy tnkldred hePpratddPigdefaid;ing its insertion in the

anatomical structure.

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

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

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

with the peripheral surface of said implant (1),

ii1) 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 so

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

substantially tubular.
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characterised in that said insulator (6) is renovable. 10 10. Inplant (10)

i ntended for being placed in an anatomi cal structure, in particular a bone
structure, characterised in that it conprises at |east one el ectrode (5)
being flush with at |east a part of théZperipheral surface of said

i npl ant (10) and in that it conprises a channel (7). 15 11. Inplant (10)

accordi ng har act eri se t hat it,.consi,st.s of a
t ubul ar el Ct %%lgn§5§951gcc? ﬂt%t)lajlyaccoréflc%nttp1 ﬁ%ﬁﬂ% o}acﬁhln111,

char act erl@Eﬁra@téhﬁéedtlﬁoﬂﬁét5§§1@ Eubot apdeéssuhpt 8y £6¢. co2RidB. | npl ant
(10) according to any one of the clainms from 10 to 12, characterised in

t hat the channel % passes through said inplant 10) Iongltudlnally 14.
| npl ant (10) é@E%ﬁH ng 1t 0 2&RPTERE0 1t RE Y| AR r bF 161 a%851§rom

characterised L thatesatdgchannelsy;p) '§éﬁ§”té§éct§§dé§ @serglonare
instrument (11) intended for inserting an inplant (1) accordlng to any one

of the cl atesefitohed to 9 or an inplant (10) according to any one of the
claimte 8 or 10 to 14 in an anatomc structure, in particular in a

anat om cal bo?ﬁ fgn CRE Fé?rglefErugﬁp %%l fb%%%g %ece%%n %ﬁ%. ted to

a power source %upp yin eas rodes ‘and %6 a me
measuri ng theraopedaped ihetMeentkai dletecddodes, igharart eemsedbia.that it
conprises an internal |ongitudinal part (9) intended to be housed in 5 the

channel (7) of said i Iant 10), said | ongitudinal part consi.sting of
an el ectrode %@Biani6 ?n@FFéﬁgin(EQ)aﬁgc PGi R§ &St RESHE é@iﬁ i m ;

characterised in that said insulator (6) 1is removable.

10 10. Implant (10) intended for being placed in an anatomical
structure, 1in particular a bone structure, characterised in
that 1t 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

(5).

12. Implant (10) according to «claim 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 9
or an implant (10) according to any one of the claims 8 or
10 to 14 in an anatomic structure, in particular in a

anatomical bone structure, said instrument (11) being




characterised in that said electrode (15) is surrounded by an insulator
(16). 10 17. Instrunent (11) according to claim15 or claim 16,
characterised in that the longitudinal part (9) of said instrunent (11) is
renovabl e. 18. Instrument (11) according3to any one of the clains from 15
to 17, characterised in that it conprises neans allowing 15 electrical

contact with the q%fc%rode or_el ectrodes %4, 5, %%) when saig Lnmplant (1
10) is in CYHETEN t hOsaid ??ﬁﬁ?unﬁﬂ?rf 1)?uﬁ? At r dbent fi%? aé@%?ding
to any onepicttheisd aidmd f ragn &5 deanls, fhar adeyirsiedy | rHati rige dinge

conprises a cavity 20 for receiving part of said inplant (1, 10), as well
as means tPREVET 0FP5AI BLPRHFRAES( 1 CREOR HOREPd B aF it nstr GPBWIF1SEFL) to

be centre 2 u ; - C i.ng of cl.aj fr.om 15
fo 10, charhetarrolali Tenirtraa e (BE ARt pAa)rd Non anPidhr)
drivi®hg thehe ngphamte 1{710pf said implant (10), said longitudinal part

(9) donsisting of an electrode (15).

16. Instrument (11) according to the preceding claim,
characterised in that said electrode (15) is surrounded by

an insulator (16).

10 17. Instrument (11) according to claim 15 or claim 1o,
characterised in that the 1longitudinal 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 also 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 one of the claims from
15 to 19, characterised in that it comprises means for

25 mechanically driving the implant (1, 10).




