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| NCONTI NENCE  FI ELD OF THE I NVENTI ON This invention relates to prosthetic
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| NVENTI ON The present invention is concerned with forns of inconti nence
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i nconti nence I ncontinence is a major health problem particularly with the
agei ng 3 13B¥ul ation, for which there is no well -accept ed nedi cal

treat nent anbgnabpq-nﬂm-gbﬁal l'y constructed slings are increasingly
bei ng used for f‘tress i ncontjnence and with |ncrea5| ng success. However,
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common CaUSﬁ of ufr %é?ncontlnence for exanple after treatnent for
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treatment for moderate to severe male stress incontinence particularly after
treatment of prostate cancer. As the incidence of prostate cancer is increasing,
20 this is a growing health issue. _
The internal sphincter of the urethra consists of smooth muscle cells
interposed with elastic tissue and is located in the proximal urethra. lts constant
tone is crucial to maintaining mechanical resistance in the proximal urethra
sufficient to hold back the passive pressure exerted by urine in the bladder.
25 Weakness in this area is a common cause of urinary incontinence, for example
after treatment for prostate cancer.

Prosthetic sphincter valves have been proposed in numerous forms,
including mechanical, hydraulic and electrical devices which replace or
supplement the defective damaged internal sphincter of the urethra (e.g. PT

30 101841, SE 931516, GB 2265844, FR 2638964, WO97/01309 and US 4619245).
Electrical stimulation of the muscles of the sphindter‘ has 'also been proposed (DE
29614895). Other approaches have proposed the use of external or implanted
electrodes to stimulate existing sphincter function.
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1996). However, this approach, even if successful, would require relatively high

levels of electrical stim_;ﬂation to allow sufficient contracture of the replacemerit
20 sphincier. o '
It is an object of the pres_eht invention to provide an improved prosthetic
device for use in treating incontinence.
SUMMARY OF THE INVENTION o o
Broadly, the present invention utilises innervated smooth muscle to provide
25  an auxiliary sphincter. This is stimulated by a suitable device in order to provide a
functional sphincter in the patierit. As a consequencs, the stimulator device can
operate with lower power consumption, and produce a superior sphincter action.
According to a first _aspéct of the invention there is provided an impiantable
sphincter stimulator configured for operatively providing electrical stimulation to a
30 surgiéally implanted innewated smooth muscle sphincter disposed about a
urethra so as to control the flow of urine therethrough, the stimulator including:
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30 surgically inplanted innervated snooth nmuscle sphincter disposed about a
urethra so as to control the flow of urine therethrough, the stinulator
including: ill wo 01n0357 PCP/ AUOCO 025 3 a stinulus generating unit in

el ectri cal woomessrcati on Vieth a receiver, the skinmul us JeTRARIMISuni t
operatively configured to provide a first predetermned electrical

stimul ation signal adapted to contract 3aid sphincter, and a second
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signal is pul sat n prefemedfambddiments e stinulatorapplips thei firststimulatiopisignabhannel

ul se gener ati r.aRk: .y | | s in 15
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provi di ng 'arﬁimgéeo%?d signal to a stinmulus encoder which in turn provides

a:signal to a stinmulus driver. The stinulator. preferably
' Preferably the stimuli applied have a current less than or equal to 30mA.

More preferably, the stimulation signal is generally rectangular and symmetrical
biphasic, although alternative biphasic pulses may be used. |
20 Preferably, the sphincter stimulator includes a replaceable or rechargeable
~ battery power source, preferably one which is in-situ réchargeable, for example
inductively. o
Preferably, the signal to the receiver is communicated by microwave or
radio means, optically or by magnetic energy and the receiver respectively is a _
25 microwave, radio, photon or magnetic energy receiver. ' )
Preferably, the stimulus generating unit includes a demodulator responsive
to the received signal for providing a modulated sigrial to a stimulus encoder
which in turn provides a signal to a stimulus driver. The stimulator preferably
includes two or more electrodes for operatively deliveﬁng the stimuli to the
30 - sphincter. The stimuli may differ between electrodes, or may be the same at
each. | ' o
Preferably, after the sphincter has been relaxed, the stimulator is adapted
to supply the first stimulation signal to contract the sphincter when a



I ncludes two or nore el ectrodes for operatively delivering the stinmuli to
the 30 sphincter. The stinmuli may differ between el ectrodes, or nmay be the

sanme at each. Preferably, after the sphincter has been he
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case, the lropignieddatoothetsphinetercatea Peadeterminedjlosgtione  More preferably, the .
 lead Includes three electrodes disposed in an epimysal, cuff or tripolar
20  configuration about the sphmcter _ '
Preferably, the smooth muscle is taken from the smooth muscle of the
bladder and transplanted about the uret_hra and having its circulation intact.
Alternatively, the muscle is venous smooth, anococcygeus smooth muscle,
terminal ileum transplanted as a segment dev0|d of mucosa and having its
25 circulation intact. A further alternative is the dartos smooth muscle from the
scrotum or labia. In each case, the long axes of the muscle cells are disposed
substantiatly circur_nfel_:'entialty about the' sphincter. Depending upon the muscle
_' selected, the circulation may or r_nay not be transplanted intact. If the circulation
is not transplanted intact, new 'v'es.sels will need to be regrown, or otherwise
30  provided. | _
According to a seoond aspect of the mventton there is provided a system
for use in treating bladder incontinence in a person, the system including:

T



substantially circunferentially about the sphincter. Dependi ng upon .the
muscle selected, the circulation may or may not be transplanted intact. |f
the circulation is not transplanted intact, new vessels will need to be.
regrown, orwooirewsw se 30:provi ded. According toi:a secondPEEAEIORNS t he
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of the person; an Incter sti ator “arranged so as to allow
electrical <arsar;i 5 to be applied to the sphincter; and a non-inpl ant ed

controller in cognlm | | ' ' ively
triggering the generg{éﬁgdrf%*h\mﬁt}%m@naﬁ%@ gc%rlégcrgq Ql"écﬁf %e}:g{clagﬁinﬁfsiilt gnal s
to respecti velbp applied tadheshbinclerianck er or al | ow the sphincter to rel ax.
Preferably, the STl iadRtacd Bohtfoliep it BSmirihBaion ith! thi Rohitdr Sufice | Y
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15 Preferably, the system includes a sphincter as described above.
Preferably, the controller includes:
“a transmitter; _
means for generating a predetermined signal at the transmitter;
a power source; and
20 - actuation means for selectively generating a signat such that on receipt of
the signal, the sphincter stimulator provides the stimulation signal at its output for
contracting the sphincter or allowing it to relax. The signals for selecting
relaxation or contracture may be different, or the same signal may trigger
alternation of states. ' '
25 One form of the controlier, particularly for use by a physician, may include
a receiver for receiving the sphincter stimulator telemetry information signat from
the sphincter stimulator. Preferably, the signal is transmitted by radio waves,
microwaves, optically or by magnetic energy and receiver respectively is a radio,
microwave, photon or magnetic energy receiver.
30 Preferably, the system includes a remote sphincter stimulator programming
unit for selectively programming the sphincter sti.mulato'r to provide a
predetermined output. Preferably, one or more of the stimulation signal current,
shape, frequency and width is variable in response to the



25 One formof the controller, particularly for use by a physician, may
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- . cuff or tripolar configuration. _
Preferably, the sphincter is smooth muscle selected from those previously
_ described. '
20 According to a fourth aspect of the invention there is provided a method of
treating incontinence including the steps of: _
disposing an innervated smooth -muscle sphincter around a urethra;
locating a plurality of electrodes in predetermined locations in the sphincter
and electrically cohnecting the electrodes with an implanted sphincter- stimulator;
25 and

_ selectively actuating the sphincter stimulator to provide a predetermined
stimulation signal to either contract the sphincter or allow it to relax in response to
a remotely generated signal. -
According to another aspect of the invention there is provided a method of
30 surgically implanting a sphincter stimulator in a system for treating urinary
incontinence, including the steps of: '
implanting the innervated smooth muscle sphincter about the urethra in a

person;
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| ocating a plurality of electrodes in predetermined |ocations in the
sphincter and electrically connecting the electrodes with an inpl anted
sphincter stinmulator, 2s and selectively actuating the sphincter
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generat ed signal. According to another gspect of the invention there is
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system for tgeating urinary Incontinence, including the steps of:
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fromthe same or Imaplgntig in tp@rcmtpxt dncludes tansplanting frepte| same ehanethers noot h

nuscle tiss 'L-}ﬁrs&rﬂ of #d us> BESkternally %l‘ef»a%eé SR Pndsefd tléshé ieken a8pkct,

sphincter f tion SO as to subst prevent 1o | eakage of urine when
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be used to over any natural sphincter function that may be preserved.
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Unnecessarlly hi g pressure woul be wastéeful of internal
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The smooth muscle tissue may be selected from those described above, or
any other suitable smooth muscle tissue. It will be appreciated by those skilled in
20 the art that other types of smooth muscle may potentially be employed as the
implantable sphincter including alpha-adrenergic excitatory  innervation,
cholinergenic excitatory or, inter alia, circular intestinal muscle.
One advantage of using smooth muscle tissue is that it physiologically
performs a sphincteric-like function and the muscle layer should be able to be
25 transplanted whilst maintaining its innervation, or allowing for its reinnervation,
and blood supply. Moreover, smooth muscle of the types described is readily re-
innervated by sympathetic. nerves should the existing innervation be damaged
- during surgery. Reinnervation may take some time, for example, two to three
weeks, after surgery.
30 - Another advantages associated with the use of an innervated smooth
muscle sphincter in accordance with the present invéntion is that in smooth
muscle, a long-lasting contracture :(2-3 seconds) results from a single neural



20 the art that other types of snmooth nuscle may potentially be enployed as
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frequencies a sustamed rise in calclum oceurs and the smooth muscle develops a
20 contracture. That is, it does not relax between stimuli. In some smooth muscles,

a few stimuli delivered every two seconds, for example, will lead to a sustained

contraction.
An alternative way to excite smooth muscle is to stimulate it directly which
produces quite long lasting contractions but only on application of very high
25 stimulating voltages. - Nerves have low thresholds for activation, compared with
muscles, and this, together with the low frequencies of activation required, means
that stimulus spread will be avoided. Importantly, an electrical device can
reasonably be expected to survive untouched for many years with such low usage

demands.
30 BRIEF DESCRIPTION OF THE DRAWINGS
A preferred embodiment of the invention will now‘ be described, by way of
example only, with reference to the accompanying drawings in which:



frequencies a sustained rise in calciumoccurs and the snooth nuscle

devel ops a 20 contracture. That is, it does not relax between stinuli. In
some snmooth nuscles, a few stimuli delivered every two sec_ﬁn 5 r
exanpl e, WWPOVMIY to a sustained contraction. An alter ngety¥ to

excite smooth nuscle is to'stinmulate itgdirectly which produces quite |ong

I'asting contract | -0 . | i f r I o ating
ol t agas. Ner vesF N TiB.g Priesiélis HRet=iBh' Ik Byatpifor Heling fibghiihefite
muscl es, andkceconding to dhgeinkention; t h t he | ow frequenci es of activation

requi red, neans | Y e VQl , an
el ectrical devi Cgb@%a%&@%@%ﬂ%{@@i@@ﬁgptlé{a:tugi&ﬁ Be%s%#%%r %dr@g%‘éﬁgghpor many
years with slgch | ow usage dermands. 30 BRI EF DESCRI PTI ON OF THE DRAW NGS A

ecapl ¢ dnt y. —wi FROP e SeiFbfisny ihalls oxddibl et Splabil palt, el |||
WO 01/ 10357 dystemrd®i@p925 9 Figure 1 is a schematic illustration of a
e cat || PR BRI E SprEEE S SR e s 2
Fi gure 3 scletimlaterdfitiye systermtof #igt, external and inplanted parts of the
init and spht not EURE i ph AR Endae lihEio of THe MBlenPLP Mg T "0
al t er nat iove shoivinge preferrdd.canfigeration of etetteodegsamdn of Fig 1 io showing a
Pho ol ot rode colidut pls f afilfied Vslgdr g Modhodl Bl il ot Bnt-rrren
EVBODI MENTS DEsAB.ED DESCRIATIQN 0F RAEFERRED EMBODINENTS, there is illustrated an
o o afRb g Th el 0o b, oL el uBFAN el il o
uret hra 3 f aphincterr stimilatpr 1 hforf sejectivielyuprovding electrical stimulation to an
15  innervated smooth muscle sphincter 2 disposed about a urethra 3 for controlling
the flow of urine.. _
Stimulator 1 includes a signal processing unit 4 in electrical communication
. with a receiver 5. Signal processing unit 4 is configured to provide a
‘predetermined electrical stimulation signal at a first output '6 of stimulator 1 in
20 response to a signal generated remotely by controlier 7 and applied at receiver 5
such that processing unit 4 selectively provides the stimulation signal to either
contract sphincter 2 to substantially block the flow of urine along the urethra 3 or
to allow sphincter 2 to relax and allow urine to flow. _
Referring to Fig. 2 particularly, signal processing unit 4 includes a
25 demodulator 8 responsive to the signal received at receiver 5 for providing a
modulated signal to a stimulus encoder 8 which in turn provides a signal to a
stimulus driver 10 which provides the stimulated signal at sphincter stimulator
output 6. .
Once sphincter 2 is allowed to relax, processing unit 4 includes means to
30 supply a stimulation signal at output 6 to contract sphincter 2 when a
predetermined signal to contract the sphincter is- hot .received by signal
processing unit 4 via receiver 5 for a predetermined time period. In the preferred
implementation, the processing unit 4 provides stimuli adapted to contract the



Stimulator | includes a signal processing unit 4 in electrical

comuni cation wth a receiver S. Signal processing unit 4 is configured to
provide a .predeterm ned electrical stinulation signal at a first output 6
of stinul a@e1nasstn 20 response to a signal generated reRETANUPBANRZE ont r ol | er
7 and applied at receiver 5 such thatwgrocessi ng unit 4 selectively
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subst ant i alsphinglepurless e sianghisgecaivads in respeRpe: Rwhich:thesiimuli iy turqed off,| ow

sphincter 2.4Ghd Iﬁﬁct@f‘l%l@éebow urine to flow. Referring to Fig . 2

partlcularly, Sl processing unit 4 includes a 25 denodul ator

responsive to t signahis cemannisated: torsphincler stisylater 1, by, means °<§faﬂ9dul ated
signal Lo dreblibity) Wayed Ye§isCdh RFTebeiér. Nf $¢ @Ring?ofthe Bfihulatord
stinmulus dri I ch provides the stinulated signal at s hi nct er
sti rul atsor is madpumf tianiume and the rroeiver is insidg, thapey freguenay-9f 8-40 dZsisi ng uni t

4 1 ncl udes giEgfsa ! G 1n3Qa8NgNk Yndesdr o rdbberiGHIAb IR, teR BUAO fiHzascont ract

sphi ncter en a prede i gna to contract the sphincter is not
recei ved psgfegednal processing unit 4 V|a receiver 5 for a predeterm ned

iirreperiod I ny efibdtintshts | i bk 4
provi des sti nul |r} gg'gpteeéﬁag conPfg{cfﬁ?ﬁ%%%hl ?%IS@ ?7%&%%%8%%%5 10

sphi nct er optieally laﬂ!ﬁ @hae 688nmde dAQenm to sphinclpostiraulater \andeseiverdisul i i s
turned g maa&ecepgi tR8 ¢Sk ml th&B%l&Mthér%um&%Ed to
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receiver 51s photon detector I'n the Tormof a PMI, photo-di ode or

ot her sWi téltjmé"%!@'t b&ydﬂag'l'W%Pa'@ﬁ And recaiNay;gris @ Snagnetip enp efRCPAr- t he
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Isignal has a frA&githestillustrated.in %d@ngelf%%nggyezs @‘%ﬁaﬁ@g? rRitlel y, the -
signal is GoEIVEA BGYf 80mbans oY Géngrating the control signal. Controller 7 further .

includes actuation means for selectively generating the control signal at
20 ;. transmitter 11. : ' - '
Part of transmitter 11 is also a receiver for receiving an information signal
indicative of at least one parameter of the sphincter stimulator and provided by
the sphincter stimulator. The telemetry information signal is transmitted to the
. controller by means of a transmitter disposed within receiver 5. In embodiments
25 of the invention where microwaves are employed to communicate either the
control signal or telemetry information signal, transceiver 11 of controller 7 is
configured to transmit and receive microwave radiation. In embodiments where
the control signal is transmitted optically, transceiver 11 includes a photon
detector in the form of a PMT or solid state device and a light source having a
30 predetermined output. In embodiments of the invention.Where the control signal
- and the sphincter stimulator information signal are transmitted by magnetic
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15 stinmulator 1 by magnetic neans and receiver 5 is a nmagnetic energy
receiver. Any other suitable comunication arrangenent nmay be used. As is
best illustrated in Fig 3, controller 7 includes the RF transmtter which
is driven byoamasms for generating the control sgsi.gnal . CBEF/AEe0089257
further includes actuation neans for sglectively generating the control
signal at 20 transmtter 11. Part of transmtter 11 is al,s%%‘ar cei.ver for
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channel  pul s nerati qn at out pu e sti ation.signal is selected so
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stimul ?t : on v&nﬁa?h the Quéid?d?ab; mni mttsclg ﬁn&fe ébeﬁgibéﬁ &]g& 'te?btrud%mnwgsa%m .
current |ess at. or equal to r referably of the order o .o
The sti nir at‘ﬁa&'f?srfﬁ'ié‘@vgk@ﬁ@ﬁa??‘ﬂ?%&géﬁ‘aﬂo‘mi‘ﬁhi ncter 1 by output 6is in
the range of 0. 2¥thshouiti Be Motedy hdweven tititahésd pardhieters e Siariable adndodrePpul se
wdth is in the rﬁg&e 0 pg'OS ne to 0.2 ns and is preferably 0.15 ns.. It

shoul d be ndPBHIUERIT 43R PEEAce is current regulated, and accordingly the
stimul ati on vol t Pgsfekdbly, the smooth muscle is taken from the smooth muscle of the

bladder and transplanted about the urethra and having its circulation intact.
20 Alternatively, the muscle may be venous smooth, anococcygeus smooth muscle,
terminal ileum transplanted as a segment devoid of mucosa and having its
circulation intact. A further alternative is the dartos smooth muscle from the
scrotum or labia. Any other suitable muscle may be employed. In each case, the
- long axes of the muscle cells are disposed substantially circumferentially about
25 the sphincter.
The muscle is generally in the form of a rectangular strip such that the long
axes of the muscle cells are disposed substantially lengthwise along the strip.
The muscle is then disposed substantially fully around the urethra in a generally
- cylindrical arrangement such that the long axes of the muscle cells are
30 substantially circumferencially disposed about the urethra. Preferably, the strip is
completely disposed around the urethra. |
The muscle strip has dimensions 6cm by 2cm and is preferably provided in
the range from 4.5cm to 7.5cm by 1.25cm to 2.25¢m.



vary with the resistance of the nuscle tissue between the el ectrodes.
Typical 15 values for the voltage are between 0.2 and 7 volts. It should
be noted, however, that these paranmeters are variable and are configured
for each pey@ams?Preferably, the snooth muscle is takenPCT/AUHPUNE2Ss oot h
nuscle of the .bladder and transplanted about the urethra and having its
circulation intact. 20 Alternatively,2the nuscle may be venous snoot h, '
anococcygeus snbhe stimulatiore signal isipravided atioutput 69f|sphinster stimulalergindsit  devoi d

of rnucosa Vj j | ) I t LiQRe ) f : inGteR Lk Ve s the
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the range blestrodes; @alfowing Zomenistacknesss imtheir length denacopurd ferinRraial body
PCT/ Aqu/ O%n‘e}n The stinulation signal lis provided at output 6 of
stinmula

sphi ncter or 1 is supplied to sphincter 2 by an el ectrode .

i mpl ant ed i nt o A#is bastillusirated in Figs 5and& the egniiguration of therplesttedes am ect rii cal
| ead 16 bej | . I Ak i -m-'guﬂ@& ' isf) . 6,

| ead 16 i nyﬁgagésépﬁ%g&dg'%& roglé.'?.i'&gii ﬁ%‘é"!fé%’tu n ar téri polils?a?#&i‘]nﬁasgr_at i on
about sphi expensive altemative; arg relatively easytodmplant and gap berised to stimy 16. In-

other embogdiispidtied SRobth Rkl "Thei 66 FdtAifS burktes uBLAllyhonaRecd I n 2

cuff or epiny con?_l guratio out t sphincter. Electrode |eads nay
ext end et wkagathode plignad hetwesntwn anodl@s: he - el ect rodes,; al |l owing sone-

best 111 ust rat el T D C e S o e oS are
- ~ surface of a muscle. These electrodes are implemented when stimulation of a .
motor nerve trunk is impractical, however, this is not necessarily aiways the case.
in the cuff electrode - configurations are ‘employed in alternative
20 embodiments and are contained within an insulating sheath: substantially -
circumferentially around the circumference of the tranéplanted sphincter. They
~ are capable of stimulating the embedded nerve fibres maximally while keeping
. the stimulus field local .tb the transplant. - 3 '
In other embodiments of the invention, not illustrated, the sphincter
25  stimulator includes a éeoond output such that one of the sphincter stimulator
‘outputs provides a signal fo contract the sphincter and the other output provides a
stimulation signal to éllpw the sphincter to relax.or co'r_ﬂ;act’ to a lesser extent. In
this embodiment, each of the first and second outputs of the sphincter stimulator
each include a lead having three outputs in a tripolar- configuration about the
30 sphincter. In yet other embodiments, the first and second outputs each include a
lead having three electrodes disposed in a cuff or epiriiysal configuration about
the sphincter. ' T
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di sposed in a tripolar conf| gurat| on Sinple tripolar electrodes are the

| east expensive alternative, arée rel ativel y easy to inplant and can be
used to stinulate the transplanted snooth nuscle. Their exposed netallic
surfaces usweabine3sonsi st 15 of a cat hode al i gned bet weenPERAUMMYIMSs. | n

t he epinysial configuration, the electrodes are sutured directly onto the
Surface of a nuscle. These el ectrodes aré i npl enent ed when stinulation of a
motor nerve trunitt Wil berppripeirted) thahinvreretal ussi aniy fwo ghihetires glactigesil way's
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20 enbodi nents and are contained wthin an insula sheath substantially
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keeping the stinulus field local to the transplant. In other embodi ments
of the irfverflP@PdeBot | illustrated, the sphincter 25 stimulator includes

a second out put gihihcidthiniforr] xﬁeﬁﬂe§%ﬂ%€ébl§bhﬂ'é‘ﬂyadﬁer s%UPdéUﬁS nf OVi des

a signal to contract the sphincter and the other output_provides a
stinul ati on lysiiaied tip Kig Av t He opsi implementation| Hiﬁw éZnt'"f Pt elegtrigal esser
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di sposed in a cuff Or epinysal conf |gurat|on about the sphincte i E WO
01110357 Pcwmwwmwem th? and sp'uectabﬁmélaéﬁr%dthehﬁ!anainlSanmed@e, only

two of the thbgaafid e Rk Signalbch that tHé%ibnTaPpl%éé rgquﬁt éiiﬂﬁdts thEéontrd) T d

electrode is row ed as a s%are i n event one of the el ectrodes

ceases to fuHeH3! @R Preyjgasdhe FWWé"'EUﬁ!‘B‘ﬁ!‘I‘%P%’fE%thlﬁﬁsﬁ’@bent i nventi on

could use a rmreA‘soriaolueféatmtrat&d )] ﬁ?'m“HF t@hsdgnet 550f IsRIASeY. is
Sphl ncter stimulator 1 includes a replaceable battery power source 17, not
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provided by control]er to sphincter stimulator I nduct i vedy provid
energy to rctRUNGRr stimulator for remote detection. The mformation is transmitted by radio
frequency signals, however, in other embodiments of the invention the' sphincter
stimulator information is transmitted by microwave means, optical means or by
20 magnetic energy. The sphincter stimulator information signal includes information
regarding parameters such as stimulation signa_l-frequency, current, width and/or
shape, and received signal'strength and battery status. This is useful for use in a

controller intetided for use by physicians. : |
A remote sphincter stimulator programming unit 13 is adapted to receive
2s the sphincter stimulator information provided by receiver 5. The sphincter
stimulator programming unit includes a transceiver 14 for providing a calibration
signal to stimulator 1 which, in response, selectively varies one or more of the
output properties of stimulator 1. The calibration signal is preferably transmitted
in response to receiving the sphincter stimulator telemetry information. The
30 calibration signal includes coding to selectively vary the output current, shape,
frequency and/or width.  Conveniently, the remote sphincter stimulator

programming unit is integrated into the physician controller.



1o the battery. In anot her I mpl enentation, in the case of radi o frequency
transceiving between the and sphincter stimulators, the signal is provided
by rmodulating the RF signal such that the signal proce DWH: extracts
the contr J¥OOK1®¥al and provides the battery with remi n%%omrsfromthe
RF signal. As is best illustrated in Fyg 4, RF transceiver 5 of stinulator,
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. Conveni ent | %‘(ﬂl 18P 115 T wisiéh privitles'a sfiramtioneighal tenaliow the '
I nt-egrat ed élqnt&c})‘hﬁhér lgaICl an controll E]FH W6 -01/ 10357 PCT/ AU00100925 14

The preferr'@@thf%iﬁ)&%ﬁﬁrents of the Invention also provide a nethod of

treatings urinar yrrlel’&fléltétél?fb?&idéu A RO of stk Jinigiantiigea Ssphinctérs posi ng*.
the inp ant ed snmoot h nuscl e sphincter substan "h*q% ar und a urethra,

locating a stigmulater sysjeras ’@F@B‘t’qf%ed:,esf’ﬂpedp‘l"&l&'ﬁ? dga "&QP?UH‘? F® t he
'sphincter apg ﬁ.Lg.gdr irfchiding the SESHRC b @ l‘ahthlig Vihé hsrAdioth Niusclé esphinprnct er

el oot vel ysustanelbe Qpﬁ&ﬁééere?ﬁr%él ion Rl o sarincdt B e Fne "
predet er m ngg p%?éd%rﬁ&lhﬂi‘t&ihﬁﬂﬁblahfeoesﬁl'ﬁrﬂerfa?ﬂtnﬁmantmg electrodes into the
20 sphincter at predeterrmned locations and electncally connectlng the sphincter
~ stimulator with the smooth muscle sphmcter .
Other preferred embodlments provide a stlmulus system lncludrng circuit
| means deflnmg a single channel electr_lcal pulse generator, power supply means,
_a control circuit to allow a transplanted sphincter to relax, a separate control
25 circuit to adjust pulse parameters two or more stimulus electrodes, and leads
connecting the stimulator to the electrodes. _
The prosthetic sphmcter includes a sheath of lnnervated or rernnervatable
muscle tlssue taken from the selected muscle and transplanted around the
'urethra In one embodlment a segment of dlstal small intestine, 2-3 cm long, on
30 | a vascular pedlcle is rsolated and the remaining mtestme is rejoined by end to end
anastomosis. The isolated segment is opened along its antimesentsric border
and the mucosa is dlsse_c_te_d_ away.
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the sphincter or allowit to relax. The nethod includes providing the
stinmulation io signal to contract. the urethra or allowit to relax from
output 6 of_sphincter stimulator 1. In other enbodi nents_of the invention,
however , th‘gogﬂoﬁﬂl ation signal to contract the sphi nct eFCHAYY0PATe
urethra is provided by a separate outputys of sphincter stimulator 1 to.

that which provi dgg jgolated Pl &h%%oﬁrﬁo%é %/clf BP%he%lS&&Era it tE&JE ax. 1s

There is also provided a l;hod of surgica , a sp

stinul-ator sHleRQund the; Risgder cegks SO taat Ihﬂ a:nrp@lasomuscle isr eligponed
i hcont i nencesubsid?ﬁamﬁélmfér@ﬁhélﬂ' ?ﬁ &8 B Mck, hﬁﬂi’h@édt%ﬂ“@?emﬁﬁ@n ot

nmuscl e sphincter substantially urethra’'rn a

the sphi nct hordersAip sewp t‘PQﬁfh?’H@ Oﬁ@@@rﬁi%ﬂh areund thetnas Qfﬁlll%lhladders phi nct er
and i npl ant | fsbe8sAy! BT ufdrenid! ‘f%n%@n Pldicdflo a@r & @ﬂsﬁrf[l“.h 7% rle%ﬁ)ﬁt I ons

and el ectrically connecting the sphincter stinu
nmuscl e sphi nYeate @E%éﬁas?ﬂ@'ﬁﬁdr §H‘"§W§bd$ @m@dpmma@e by sewing llstosym em

i ncl udi ng Clélﬁjéh-ﬁclaln@éﬁ?t%cﬁﬁ [ %ngiaﬁdﬁp%%l % %ﬁﬁdl&ﬂ!bt rans&F L nt ed

generator, power supply neans, a control clircui't to oW a
sphi ncter t ASS@MBlY I1s;sewn & he teansplanied) intestine.r with the @xisdplithe pbbtede

paraneters, I
stinul at or t%“téﬂ?y g pﬁbgg% qseﬁgfﬁo@%g?ﬁgs@ﬂ?ﬂgﬁ tlo(ri@P %ﬁ? s"%eat h of
i nnervat &4 ofesse Pnﬁ'@'r“vgi%mc“'%i’@ﬂ@h i sEhR: angkering rigatures: paretratectheuscl e
and t ranspl agphitie e SBGure KEitY ihdehfing BRcBEPAGCEN | a segrent of

distal small intestine, 2-3 cm | ong, a vascular pedicle is isolated
and the renaini ng"l% alterngtive §"lb@jd!§'ﬂ?@d the, sphinctep angmentationt tsmnade byThe

i sol ated seodiggctihg t tf,1°5§a cosa
I s dissect eg ' 1%%??& /10357 PGT Aﬁgdgl%ggghgérg%e |so
segment is Pﬁ%ﬂdﬂﬁs‘i’% afound fbe \blasider ineck| Jhgaphincterimay jalse be ateatechr ound

the bl adger franle sédioh GHmiidelaf Vel Ivaho.ﬁglgﬁbsth uﬁélé pal}a WﬁﬁPﬁ&ﬁ%f" 'y

cwcurrferentlallyvmth respect to the nec I mesenteric
borders are aNRRANRG2S 8 Segmept 6%‘(‘!‘!’ 8f gusesa and hayina ity cimulation intadt, ohe

bl adder . 11 tfio 8R0S sibiin hildiie 46 866 p:mahagtangth I's reduced to create a
close fit. The n y . created and vascul ari sed sphincter is secured in
pl ace ‘by sewi ng i e;slimylys pulse generator transfers electncal pulses to the electrodes

and these pulses are converted into action potentials in the nerves transplanted
20 with the muscle sphincter or in the nerves which re-innervate the sphincter after
surgery.

All implanted clrcultry is preferably sealed and encased in a biologically

inert material such as a biocompatible silicone material. The metallic electrodes

- and leads are preferably of Platinum-Iridium alloy. The connecting wires are

25  preferably insulated with a silicone coating and lead to an implanted control unit-
placed between the abdominal muscle and skin.

The stimulator is required to maintain continuous tone in the transplanted

sphincter sufficient to hold urine in the bladder without leakage by continuous

stimulation. To release urine, an external control unit using, for example, a radio

30 frequency signal will turn off the internal unit to halt the stimulation of the
sphincter, and is shown schematically in Fig 3.

Alternative embodiments of the invention employ microwave or optical
means, for example, in the form of infra-red radiation, to communicate the



superficial connective tissue of the bladder neck. A stinulating el ectrode

assenbly is sewn to the transplanted intestine,. with the axis of the

el ectrode assenbly at right angles to the circular nuscle, adjacent to the
entry of woesinesyessel s fromthe vascul ar pedicl e. The RGEAYPIIRS | gat ur es

penetrate the sphincter and are securgd to the underlying bladder neck. In
an alternative epbodi nent, the. sphi nct'@r augnentation is nade b '

di ssect i ngcenteol signabta. the-sphinsler stimwlater, and tae EPRIpEtRE simlatar inclydes ang

draw ng tb@rrégpaﬂdmgltéséﬁara%evﬁéarttheshh@dd@rpéiﬁ&k The sphincter may al so
be created 1s from a section of .nuscul ar vein, venous snmooth nuscle, the

terminal ili umE'Pﬁ:lPWn!’BF'Qn‘E“&'G the %‘MWCQW@FG“'OV‘%%BQ%RW havi ng -

its circul ghpiam (aRd aﬁéh aRactuatién Smdn?io SIS transplaftdd spRirchst t6 fdiak Um or
| abi a. The stinul us pul se 8enerator ransfers el ectri.cal E ul ses to the

el ect r odes ang 4gne fr.dew., Mteckladder eroptyipg. b patient weyld the ihe Bplton n t he

nerves tr aaéﬁhatatréﬂlmég?nmét@né ipressufc| As %lébdzrilfeﬂeif tﬁé usér foPget@&s Fe@n whi ch
re-innervate he spni nc

er after .sur anted circui
pr ef er abl y theaution SrﬁP%QﬂB'"FW’éh%F%I“HéFQ!é?W n?ﬁ[—ﬂ&"*"ﬁﬁ'@@r?éﬁ h. as a
bi oconpat i Bpéragion aﬁ@ﬁﬁugg[ﬁm@h w'Bthﬁa?t allic electrodes and |eads are
preferably of Platinumlridium a | 0 The co'r?:'neﬁ_rsft gwres are 25
an

preferably i nsulhf agdvagtages;ofthis; " @5m, fwolg athe Batignt dogs et o
cont r oljgUninbed I ABRICthBESXSAAI &ditroR DA Againkt. tHefrCaidn mothé lWrivle pBRod bf mul at or

is require mai nt a ntlnuou tone in the traps nt ed hi nct er

suf ficient glagg%Pﬁ'pM’P%eq?'ﬁy ts}'pr'E rthgi RIACRSS %‘Qﬁgﬁgﬂ bﬁ{)e Wabus

sti mul at i ogsidd Of dekiréd.c Vhé FRcORd awétﬂé?élhs anat &ath Wisystomi albws tHe exanpl e,
f the internal unit to halt the

gtlr?ncj: gt ?gﬁﬁég {uq%glp @%‘I‘l%#\ﬁ”s‘gﬂé%g" ¥own schematically in Fig 3.
Al ternative ent]ﬂd efibotiments t\hﬁerenwtsigml aﬁpbmmmamaamgmtlmw caal
O 01/ 2535 PerEesrent inagnetss Blaces on o HBtace b i SKILAFery SRt et ErIRH Phul at or .
and the spiteigiptinted Eontfohtivduitl. Heustesit is destyueﬂaoﬂewcnmerpresaneerofme or near
he S o pabheyE oA e A R Rkl St 4 SR vy, Lo
transpl ant tiirefore, thal persom singplyplaces a magnet over the implant for the time period
required to empty the bladder. A small permanent magnet is a convenient item to
20 carry around and requnres no batteries. One dnsadvantage of such a system is -
that a magnetic detector needs to be added to the |mplanted device and this, in’
turn, requires more power from the internal batteries.
It is envisaged that the requirements of the stmjulator may change, both
post-operatively and with alteration of the-preé_ervedsbhincteric resistance as the
25 person ages. Acoessito the implanted device via surgery for the purpose of
hardware adjustment |s, of course, undesirable. Therefore adjustment of the
“stimulus parameters via an external radio link to the sphmcter stimulator
programming unit 13'is a preferred feature of the system.
It will be appreclated that various modifications and alterations may be
30 made to the system descnbed above. without departmg from the scope and spirit -

of the invention.
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5 and urine to flow After bI adder e ing, the patient would then push
the button again to resune sphi rjmu Tmilmim As described, if the user
forgets to push the button to g r, the stlrrulator coul d be
progr amred w@or/®3sTe operation autorrat ical Iy after a gi VRGT/AU0P0092%he
advant ages of this systemare twofold. Firstly, the patient does not 10
need to hold the external ccontr ol un|t éal nst thelr Skl n for the whole
period of HHEGCLAIMSOEFINING TRE AS.EQLLOWS, cess and can then
put the unit aside if deS| red. The second advant age I's that such a system
allows the stinulator circuitry to be adjusted externally, In enbodi nents

where the silynal A"S'WMWPC%RW%WF'P@&IQ°W'9%fed for [S?PPFﬁ!WEWt proxiging: i s

pl aced on t hqedtcdl 2efm@btidr oS lal Burfic4hy! tnip :am%a trhentéf@@t $ABoth! mudeR
i mpl anted control circuit. The circuit’is esugfup to detect the presence

of the nmgriPhinctaridispgsedabayta urgthra s asde cantral the,fiow oF uting therethrongh enpt y

t he bl adder thegmﬁﬁid}r,ﬁb,ud,ﬁ@ person sinply places a magnet over the inplant
for the time period required to errg‘r l t he bl adder. A snall pernanent
e

magnet is a conv@nStisiug %ﬁ‘ﬁ"@@'@?"b ctic) remmunication with-8 raeeiver; ther j es.
One di sadvangipfifusOg é éﬂgﬁﬂ @nit opedativel dﬂwh%urea h8tprévidd aNfirst pratdiéifiingd needs

to be added to the devi ce and In turn, requires nore power

from t he i ntelectdgal MNL@WSS'Q'W adapiad, o, sgatmatraid SRRINEISR ARG A 8RG0St he
stimul ator IiydRBANAEd digHdl adapidd ?&ednaw ¥£Hysﬁ}ﬁﬁbt¥\‘ t& ralakS'chel 8 safd the

preserved sphincteric resistance as person ages. Access to the

i npl ant ed deRrPdatermined sigpals being 5?'%391!!@ ﬂ%ﬁP@“%? tohaconelsianpl rseeivadt at s, of
cour se, undaps radeiver froREs RInMBLE corfbllert nent of the stinulus paraneters via
an external radio link to "' the sphincter stinmulator progranmng unit 13
is a preferred feature of the system It will be appreciated that various

modi ficationgs ang abrtnﬁétat sfifalatb YacSrdintPtdTBidfn 1100f b@vﬁéf&heiﬁbdﬁﬁﬁdlatﬁ&td above
wi t hout departi n%l%%mt e scope and spirit ~of the invention.

11111111111 18igned £8 tp provide a contingpusg ionedn saidsphingtes, pcT/ AUOO%JO92$ 17
THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS: FOLLOAS: 1. An inpl antabl e

sphincter stinulator configured for operati vel1y provi di n%_'
3. A sphincter stimulator aocordmg to claim 1 or 2 whereln e stlmulatlon is

pulsatile.

.

4. A sphincter stimulator according claim 3 wherein the stimulation signal is
- generally rectangular and symmetrical biphasic.

5. A sphincter stimulator according to claims 3 or 4 wherem the stlmulation
signat current is less than or equal to 30mA.

6. A sphincter stimulator according to any one of claims 3 to 5 wherein the
stimulation puise frequency is in the range of 0.25 to 2.5Hz. |

7. A sphincter stimulator according to any one of claims 3 to 6 wherein the
stimulation pulse has a width in the range of 0.05 to 0.20 milliseconds.



el ectrical stinmulation to a surgically Inplanted innervated snooth nuscle
sphi ncter di sposed about a urethra so as to control the flow of uri ne

t heret hrough, the stinmulator including: a stinulus gene '

el ectri calWOOHHAM cation with a receiver, the stinulus %@‘éﬁﬂfol ng un| t
operatively conflgured to provide a fi §t predeterm ned electrical

stimulation,sig d tr S p e

pr edet er m ned s{%ﬁgﬁ ép? gw.ﬁ?épgﬁc@@}nga?d %ngh%égf%r{htao%aina (g%e of said ;
pr edet er m nehlersinghelsignakis comeminicatextiby RF; mictowmave, optically onmaghetidaliyia .
received at the receiver froma renote controller. 2. A sphincter )
stinmulator according to claim1l or- 2 wherein the stinulation signal is

such as to @r oviAlephinctensfimulates acoondingrtosanydongpbf cleims 1 t9.8 )A(helpiﬂ thet er

A oy nc PRI piprfn sl o ARl Bl i sl 27 |5

i s gener al foy providiag guhadulated signaita aistimulusi encedec whith in tglrshpmldes a

stinmul ator acc rd|n | 4tde! al
current is ?9’% 10 3t '"B‘ﬁuseh@’aﬁmhicrbér d@%‘ﬁ{eeéﬁ}n | ncrfgipﬂgtél’lrru?&egr%%cor di ng
to any one offthe stimualatdd cutpus.wherein the sti rrul ation pulse frequency is In
the range of 0.25 to 2.5Hz. 7. A sphincter stinulator accordi ng to any one
of clains 3 to 6 whereirn the stinulation pulse has a width in the range of
0.05 to 0.290.n |A isphinctedsstiniatot /0oasing-&T/anycone 0¥ 2the precgding, elgimsnct er .
stimul at or di (o) he

i gnal i 5 Ol capLyechpRiiesttEeRemudd, n SRGE indldite Theall ) flippy "G

sphi nct er siherfindtatioulation signahat & selestgd one ogits outpuisdo contrad thehephinglern he

sti mul us gep o cﬂﬁg?p ecei ved
signal for ﬁé’g ﬁ%ﬁg{gg&‘rﬁt?g +§'q£§° I gna weaéﬂ?étﬁﬁuf%ﬁgﬁﬂeﬁe?gyg t%fﬁceh I n
turn provi deseiver for gipaédeterminad periddus dri ver which provides the stimulati on
signal at selected ones of the stinulator outputs. 10. A sphi ncter

stinmul ator according to any.one of the preceding clains  whéerein, after the
- sphincter htb r oA spbincterhstinsulaton| according e |aneeneeinther presedipg\claimse first

Stimulati Onméfugi?tﬁla ﬁEn?mﬁtﬁl’ ft tfethsfHiting SphihéteP Sfimtiator 1lefielty A matioh

tsphi nct er
indicative of one or more parameters of the stimulator for detection remotely.

12. A sphincter stimulator according to claim 11 wherein the information is
transmitted by the same Communication_s_means asthe Qontrol signal. .

13. A sphincter stimulator according to claim 11 or 12 wherein the parameters
include one or more of the stimulation signal frequency, current, width and/or
shape, or received signal strength or battery status.

14. A sphincter stimulator accofding to any one of claims 11 to 13 wherein the
receiver is configured to accept a rerhotely generated sphincter stimulator
calibration signal and in response, the signal processing unit selectively varies
one or more of the output properties of the sphincter stimulator.

* c L M S *
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when a predeterm ned signal to contract the sphincter is not received by
the receiver for a predeterm ned period. 11. A sphincter stinulator
according to any one of the preceding clainms including a transmtter for
transmitti MO ct er stinulator telemetry informati on FORAYMMOPRE of one
or nore paraneters ofthe stinulator forygdetection remptely. 12. A sphincter

FrmLator aecer Aok B L S 1 Refeih Wicarbradch o, ¢ Y

stinmul at or isctcamschittegd mcres;kmsmtdﬂeoewedBphheteestmulamrpeiemntryckﬂermaﬂml ude one
or nore of the stimulation signal frequency, current, width and/or shape,
or received signal strength or battery status. 14. A sphi ncter stimulator
accordi ng tosanonsmmﬂtercbﬂthahtotlactmrdlﬁg vibeamy ronehef theequecesiing claimsf i gur ed

to accept a_k r naI and
i n response, h?EFZ'E g’fé/ﬁ@ﬁmg#%tgggqrﬁ@’ ﬁ,ﬂ. ‘g‘feé%#{'e e?é}'“’\?%felde@ tﬁ% ﬁgﬂgﬂ re of
t he out put pyopeor mese electrical leads, eatle rhavingroneadronoreielectrbtiéd.] 111111 111 Jl
11111 Il 21111 * CL S IIlIitl WO 01/10357 PCT/ AUOCO 00925 19 15. A sphincter
stinmulator according to claim 14 wherein the calibration signal is

transm ttedi?n rAsgphirctert slirmdater \aecordinigi toc tlaim stiél wheesirothe ddasirincludes

precedi ng. o P EecpdiiRsoeRa i bh SHinkleal ot ibRiamoh RbS AP ERFRBEEC o vel
connected to Ithe fphi ncter by one or rmrte el ectrical |eads, each ha\r/ni 22
Che o o 18, e e e, i Y, W e

confi gur at i threa klestrodésedispdseddn arcuff tBnfiguratidn ahwub thessphingtart or according to
claim16 wherein the lead Includes three electrodes disposed in a cuff

configuration about the sphincter. 19. A sphincter stinmulator according to
cl ai m 16 whé®ei nAtSpéziﬂchsummamdescordingeto olaim t 16owhereili i deedl includlesr i pol ar

b e e ol SR Sndf cohuBRRATAA 6 okt 71 0, o L0
snoot h nmuscl e tissue conflgured to define a -
20. A system for use in treating urinary incontinence in a person, the system
_including:

a portion of innervated smooth muscle tissue configured to define a
sphincter and implanted substantially circumferentially about the urethra of the
person;

~an implanted sphincter stimulator arranged so as to allow electrical stimuli
to be applied to the sphincter; and .

a non-implanted controller in communication with the sphincter stimulator
for selectively triggering the generation of predetermined electrical stimulation
signals to respectively contract the sphincter or allow the sphincter to relax.

21. A system according to claim 20 wherein the muscle is in the form of a strip.

22. A system according to claim 21 wherein the strip is generally rectangular.

-—
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sphincter and inplanted substantially circunferentially about the urethra
of the .person; an inplanted sphincter stinulator arranged so as to all ow
el ectrical stinmuli to be applied to the sphincter; and. a non-inpl anted
control | ewo@163Amuni cati on with the sphincter stinul at SCT/AUSMR coctjvel y
triggering the generation of predeter r’g’oned el ectrical stinulation signals
to respectively contract the sphincter~or allow the sphincter to relax. 21.
A system according to claim20 wherein the nuscle is in the formof a

et angul e LT e O LBt A0 50826 Vo
rectangul ar. | ! . '

01/ 10357 26“"32@?“3;&3'@'@!@&!-!“(9{956#59‘ '?S@PST%WE)IE"WJH‘P@; rAngRmeRhscl e i s

di sposed substantially fully around the urethra in a generally cylindrical
arrangenent.. 24, A system gccordip o.clgim?23 wherein the | an xes of
the nuscl e2fel [ SYsipl 2509 l%f?%ﬁ!’&éﬂ@fﬂ?@%ﬁﬂ%ﬂxﬁiﬁm ngae%gﬁs_ A

syst em accgfglsutatdrtially Sicimtérenti@iyadiignédie snooth muscle is taken from the

termnal ileumand transplanted about the urethra as a segnment devoid of
mucosa and having its circulation intact. 26. A system according to claim
24 wher ei ngshe Aggstefh according ts claiiiv 20 whetin the smodth russis tistakendontli ng to

claim 24 wherein_ f nmuscl e, 1S angcoc eus spooth nuscle.. 2B.. ystem
Cccordi ng T ErRinal SeumA meaRIngR, abodt 18 wRE 8 A esment faioid p

bl adder. 2fhuchs® HAd RaVIAG RO Eifbuldiondntabii m 24 wherein the muscle is the '
dartos muscle taken fromthe scrotumor |abia. 30. A systemaccording to

any one of clains 21 to 28 wherein the strip has dinensions in the range

from 4. 5cpgo 7A SeyBtehy aboording foocldin? 24nwhérdin thesbibelsn ia oenods rsendoth cl ai m 29
wherein thre'uursnéllsed e strip has the dinensions of 6cmby 1.5 to 2cm

27. A system according fo claim 24 wherein the muscle is anococcygeus ) |
smooth muscle. ' B

28. A system according to claim 24 wherein the muscle is smooth muscle from
the bladder. '

29, A system according to claim 24 wherein the muscle is the dartos muscle
taken from the scrotum or labia. ' '

30. A system according to any one of claims 21 to 28 wherein the strip has
dimensions in the range from 4.5cm to 7.5cm by 1.25cm to 2.25cm.

31. A system according to claim 29 wherein the muscle strip has the
dimensions of 6cm by 1.5 to 2cm. '

32. A system according to any one of claims 20 to 30 including a sphincter
stimulator in accordance with any one of claims 1 to 19.

33. A system according to claim 31 wherein the controller includes:
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32. A system according to any one of clains 20 to 30 including a sphincter
stinmulator in accordance with any one of clains 1 to 19. 33. A system
according to claim 31 wherein the controller includes: X111111 111111
i111111111wdothbdst L M S ||~ WD 01/ 10357 PC / AUCO 00925 PCT/AUOR0NS
transmtter;:: neans for generating a predeterm ned control signal at the
transmtter; a power source; and act uafli on means for sel ectivel y

generati ng t he célﬂﬁﬂ%mlt@r.gnal such that on receipt of the signal, the

sphincter stinul glaahe Rreé ﬁnévg‘?)rédétéﬁ“lﬁéd Q:Bnﬁd)l ai 8f thb'tansMitigput

contract the sphincter to rel ax. system accordi ng to
cl ai m 32 wher ei namwetmrmansr I ncl udes a recel ver for receiving the

stimulator inforgalbfith 8 .}nab,%*rarrséle%h mgeﬁéraﬁﬁq% %Bﬁ!rélcéigﬂal sGéH fAak dhor . 35.

A system according to claim3 erein the control signal is

transmitt ed reseiptlithe ﬁlﬂﬂ%‘stherﬁpéﬂﬂﬂﬁ\ﬁé'mm@%ﬁ prevides the stirayation §'9|"$'yat its6. A
system acco o@?ﬁ}ﬁc&ﬂrﬂm “.Q;iergrg“&k‘ ﬁQréIQx 34 including a renote
a

sphincter sti tor progranmng unit for selectively progranmng the
sphincter stinulator to provide a predeterm ned output in response to the

control sigmgl. Alg wféﬁ&é&&&hﬁ%%@h@ Jvﬁer@&rﬁinmc%ﬂtrwr.ﬁandws reéeivay € of

the stimulation nal curre frequency and wd Is-variable in
response tof%éecmmg Bhatﬁmulgﬂognaioﬂpam d@'B"WYtﬂgnﬁr ifgﬁh@ﬁ phineter. 38. A
syst em accolgginthtd® C! ai m 35 wherein the programmng unit includes a
transceiver for providing the progranm.ng signal to the stimulator. 39. A
system according to claim 37 wherein the programmng unit is the

controller. 360. A gpdtbndatbording® aRin N3E WLeD vihetihi thet Bontrdli Sghatgr for
treating urinary_incontinence, the nethod includi n\:gﬁ}t he steps of disposing

a snoot h rru§@I"§m“?ﬂmyrfég@rw%§tﬁ“°&°"éﬂ‘ﬁsh?ﬂi°aﬂ¥ grmagagtically.i npl ant ed
stinulator unit connected to electrodes, arranging the el ectrodes so that

the el ectrodes are adapted to
36. A system according to any one of claims 20 to 34 including a remote

sphincter stimulator programming unit for selectively programming the sphincter
stimulator to provide a predeteminéd output in response to the control signal.

37. A system according to claim 35 wherein one or more of the stimulation
signal current, shape, frequency and width is variable in response to the
calibration signal provided by the programmmg umt

38. A system according to claim 35 wherein the programming unit includes a
transceiver for providing the programming signat to the stimulator.

39. A system according to claim 37 wherein the programming unit is the
controller.

40. A method of using an implantable sphincter stimulator for treating urinary
incontinence, the method including the steps of disposing a smooth muscle
sphincter about a urethra, providing an implanted stimhlator unit connected to
electrodes, arranging the electrodes so that the electrodes are adapted to

stimulate the neural structures of said sphincter, and providing a predetermined
-—
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stinmul ate the neural structures of said sphincter, and providing a
predetermned i"illiiiit WO 01/10357 PCT/ AUDQO 00925 22 stinulation signal
at the sphincter stimulator output to either contract th ' r or
allow it tWOOM%R7in response to a signal provided from §ﬁ‘$’5§§°@§#§| ly

di sposed controller. 41. A nethod accggding to claim39 wherein the
stinmulatio ' s 3 5 | . | | phasi c.
a2, A et ok sich R phihotof EaRY oBipul R o BBt e oHHARIT ;o
t han 30mA. ar3allow itria telak indespatisado teo signal pravidefl frdraiansexérnally dispagedr ei n t he (

pul ses are od?ﬁrBi{'rded with a frequency on the range of 0.25 to 2. OHz. 44. A
met hod according to claim®65 wherein the pulse width is inthe range of
0.05 to 0.20 milliseconds. 45. A nethod according to any one of clainms 39

to 43 inclugingt 2] AT 1 1L : | iS4 he

sphi ncter sﬁ'rru a&%ﬁ%ﬁ?‘%@ dci)%sérg ‘E‘:"r’%‘j\%/g‘v{gg %t@%%ﬂmﬁgg, ' epr{el?acllé(l

si gnal s or restgngulacarchsyrometrically biphasidiod according to any one of clains 39
to 43 including the step of arranging three electrodes in contact with the
sphincter in an epinysal configuration. 47. A method according to any one

- of clains 3.t o Mmethed agtording ke claim $900r 4 wherein the signeecwranttis a$ss i n
contact wi thath mgphi ncter in a cuff configuration. 48. A nmethod according

to any one o? clainms 39 to 43 including the step of arranging three

el ectrodes in contact with the sphincter in a tripolar configuration.
O A P N lebhdrdi - ; ; Fﬁh@ 925 23

49. A net hodc? “of Afﬂrnég}olang ul;dl"{rga%ﬁ ncf:hoen(tgii ‘!r']ae'%g\gal @1’(]:4 ﬁﬂ’ﬁlé%g{:ﬁg st epés}gof:

di sposi ng dprovided with edrequeney.en the rangaef0.28t02.0Hgphi ncter around a '
urethra; locating a plurality of electrodes in predeterm ned |ocations in

t he sphincter L : .
44, A method according to claim 65 wherein the pulse width is in the range of

0.05 to 0.20 milliseconds.

45. A method_aocférdiing to any one 6f claims 39 _-tQ 43 including the siep of -
transmitting the control signal to the sphincter stimulator by any one of -
microwaves, radio waves, optical signals or magnetic energy.

46. A method aocérdihg to any one of claims 39 ip 43 including the step of |
arranging three electrodes in contact with the sphincter in an epimysal
configuration. '

47. A method accb'r&ing to any one of claims 39 td_ 43 including the step of
arranging three electrodes in contact with the sphincter in a cuff configuration.

v

48. A method acéor_ding to any one of claims 39 to 43 including the step of
arranging three electrodes in contact with the sphincter in a tripolar configuration.
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in electrically connecting the el ectrodes with an inplanted sphincter
stinulator according to any one of clains 1 to 19; and sel ectively

actuating the sphincter stinmulator to provide a predeterm Ljpul ati on
signal to e‘iv?ﬂgi)“"‘&’ontract the urethra or allowit to rel M&U?es%@se to a
renotely generated signal. 50. A nethodggf surgically inplanting a
sphincter stinulator systemfor treating urinary incontinence according to
any one of claims 1 to 19.including.the steps of. . inplanting the snmooth
nuscl e sphi .er Aumethodaidfédting urinary incantinanceinclidig thetsteps ofhe sti nul at or

Bt pr odet or mi nod THHCRFRoRY BRI sitldith siedh tolicid Sonile SR60g L "
therewith., Tumethr@i (1 1ILLLL FLLLL LLEEE 1L TP MS +e
locating a plurality of electrodes in predetermined locations in the sphincter
in electrically connecting the electrodes with an implanted sphincter stimulator
according to any one of claims 1 to 19; and
selectively actuating the sphincter stimulator to provide a predetermined
stimulation signal to either contract the urethra or allow it to relax in response to a

remotely generated signal.

50. A method of surgically implanting a sphincter stimulator system for treating
urinary incontinence according to any one of claims 1 to 19 including the steps of:
implanting the smooth muscle sphincter about the urethra in a person;
implanting the stimulator proximal to the sphincter; and
implanting the electrodes into the sphincter at predetermined locations and
electrically connecting the stimulator therewith.
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