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user to directly stinulate the nerve. The tibial nerve is a
20 Treatment of incontinence may adopt medicated approaches, behavioural

techniques, and/or electrical stimulation. Electrical stimulation to treat incontinence has
been used for many years. The most common therapy involves the use of vaginal or
rectal probes to deliver electrical current to the pelvic area, causing the pelvic floor
muscles to contract, thereby improving function of these muscle groups (so called
25 ‘tone’) and reducing the occurrence and severity of incontinence. However, the use of
vaginal or rectal probes is obviously inconvenient for the patient and may be both

painful and distressing.
An alternative form of electrical stimulation is direct stimulation of the relevant
nerves. Two forms are known. Surgical implantation of a sacral nerve stimulator in the
30 pelvis can provide continuous stimulation directly to the sacral area of the spinal cord,
so reducing or preventing unwanted bladder contraction. However, this is an intrusive
therapy, and surgical procedures have inherent risks. The other form of direct neural
stimulation is known as Stoller Afferent Nerve Stimulation (SANS), and involves
percutaneous stimulation of the posterior tibial nerve by means of a needle electrode
35 inserted into the ankle of a user to directly stimulate the nerve. The tibial nerve is a
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stimulation, TENS). The TENS protocol is also used for vaginal stimulation for
25 treatment of incontinence.

One such device is that described in W0O2006/054118, with further variations
being described in PCT/GB2009/051713. These devices are intended to be used for
stimulation of leg muscles via transcutaneous electrical stimulation. In brief, the devices
include a pair of electrodes located on a support, which are placed on the skin of the

30 user’s leg, just behind the knee. The electrodes are activated, and repeated electrical
impulses given to the user. The location of the electrodes on the user is such that the
lateral and/or medial popliteal nerve is stimulated, causing contraction of the calf and
foot muscles innervated by these nerves. As described in W0O2006/054118, contraction
of the calf and foot muscles in this way serves to activate the calf and foot

35 musculovenous pumps which help to return blood to the heart and prevent pooling.
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2011/ 15801 proitea@provel Motchodil emanate from the sacral plexus. Preferably either or both of

the lateral and medial popliteal nerves are stimulated. Most preferably the lateral
popliteal nerve is stimulated in the region of the popliteal fossa; more specifically at the

25 inner margin of the biceps femoris muscle, behind the fibula at the inner side of the
tendon of the biceps femoris. It has not previously been known that non-invasive
electrical stimulation in this specific area may be used in alleviating incontinence.
Additionally or alternatively the medial popliteal nerve may be stimulated, which is
located medially from the lateral popliteal nerve in the region of the popliteal fossa.

30 A typical electrical stimulus may be at a current of between 0 to 100 mA,
preferably 0 to 50 mA, more preferably 1 to 40 mA, and most preferably between 1 to
20 mA. Preferably the electrical stimulus used is insufficient to elicit contraction of the
muscles innervated by the relevant nerve; this reduces discomfort of the method to the
user. However, in certain circumstances it may be that the stimulus necessary to effect

35 treatment or alleviation of incontinence also causes muscular contraction; it is not a
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maintenance at that peak, or decrease from the peak. A cycle of increasing stimuli may

25 be repeated a number of times.

In preferred embodiments, treatment is administered repeatedly over time. For
example, a thirty minute stimulation treatment may be administered daily, or weekly.
Treatment may be continued at intervals for days, weeks, months, or years. Where the
stimulation used is insufficient to elicit muscular contraction, the patient may be able to

30 undergo treatment for periods longer than thirty minutes at a time, or even largely
continuously.

Preferably the treatment is for urinary incontinence, although it may also or
instead be used for faecal incontinence due to the common and overlapping
neurological pathway in the sacral plexus.
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transcutaneous electrical stimulation of a nerve emanating from the sacral plexus is
effected; characterised in that the control means is adapted to activate the electrode so
as to provide electrical stimulation sufficient to propagate a signal to the sacral plexus
and thence to the nerves innervating the bladder and/or rectum. Preferably also the
15 electrical stimulation is insufficient to cause muscle contraction of the muscles
innervated by the stimulated nerve.
The electrode is preferably adapted to be located on the popliteal fossa of a
patient.
The nerve to be stimulated is preferably selected from the sciatic nerve, tibial
20 nerve, and popliteal nerve.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other aspects of the invention will now be described by way of
example only and reference to the accompanying drawings, in which:
25 Figure 1 shows an illustration of the placement of a transcutaneous stimulation
device on the limb of a patient.

DETAILED DESCRIPTION OF THE INVENTION
Figure 1 shows a sketch of the posterior view of the right leg of a patient
30 illustrating in general terms the location of the sciatic nerve, which descends from the
sacral plexus, and which branches into the lateral and medial popliteal nerves. A
transcutaneous stimulating device includes a pair of elongate electrodes coupled to a
power source and control electronics, all mounted on a flexible elastomeric substrate.
The electrodes are covered in a conductive gel, to promote electrical stimulation and to
35 encourage adhesion of the device to the patient. The stimulating device is placed on
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in eliciting neural signals in the popliteal nerve. As the popliteal nerve and the tibial

15 nerve branch from the sacral plexus, we believe that this is powerful evidence that
popliteal stimulation has a role to play in treatment of incontinence.



8 CLAI MVE: 1. Anethod for treating and/or alleviating

i nconti nence, the nethod conprising applying transcutaneous el ectri cal
stinmul at iwo 2001/#8018nb of a patient such that a nerve SemamaiB2ng/dst@m t he
sacral plexus is stimulated. 2. The nethod of claim1l wherein the
nerve is selected fromthe sciatic nervey tibial nerve, and popliteal
nerve. 103. The nethod of claim1 or claim2 wherein either or both of the

| ateral and nedial popliteal nerves are stimulated. 4. The met hod of
any precedi Il m wherein the lateral popliteal nerve is stinulated in
the region of the popliteal fossa. 15 5. The net hod of any preceding

claimwherein the electrical stinmulus used is insufficient to elicit

contraction of yh@ AUREY &S Jié&ﬂﬁ%ﬁ@?@ﬂﬁi&iﬂﬁirfc%hf?ﬁ’é%& tﬂ@rn‘(&hod comprisin

6. The nethod of any preceding T . reln the stinulus is a pulse
20wavef or mapplying trangcutapeousetiepiidcab Stimplation & atimbedira paliens siefuthas amssves

frequepc ; 1 m 30 to 60 Hz, and nore
pre]gefge:b?/y%hbaqta%n%@orﬁgge %%é‘i"%%&ghﬁm“é&%@ any precedi ng cl ai mwherein

treatment is adm nistered repeatedly over tine. 9. The nethod of any

preceding cl ai mz‘!"‘?ﬁé%ésihécgglaélgﬁm wherdiPtHe Reted iddelb YA the [sBhatid A¥Sre,

weeks, nonths, or year
tibial nerve, and popliteal nerve.

10 3. The method of claim 1 or claim 2 wherein either or both of the lateral and
medial popliteal nerves are stimulated.

4. The method of any preceding claim wherein the lateral popliteal nerve is
stimulated in the region of the popliteal fossa.

15
5. The method of any preceding claim wherein the electrical stimulus used is
insufficient to elicit contraction of the muscles innervated by the relevant nerve.
6. The method of any preceding claim wherein the stimulus is a pulsed DC
20 waveform.
7. The method of claim 6 wherein the stimulus has a frequency of 0.1 to 100
Hz; preferably from 30 to 60 Hz, and more preferably 40 to 50 Hz.
25 8. The method of any preceding claim wherein treatment is administered
repeatedly over time.
9. The method of any preceding claim wherein treatment is continued at
intervals for days, weeks, months, or years.
30

10. The method of any preceding claim wherein treatment is administered in
thirty minute blocks.

11. The method of any preceding claim for treatment of urinary incontinence.
35



10. The method of any preceding claimwherein treatnment is admnistered in
thirty m nute bl ocks. 11. The method of any preceding claimfor

t r eat mrentwof20uriss@By i nconti nence. WD 2011/ 158018PCT/ GBR0AEB2061039119

12. The method of any of clainms 1 to 10 for treatnent of faecal

i nconti nence. 13. A device for trgeatl ng or alleviating incontinence,
t he device conpri si ng at | east one transcutaneous el ectrode adapted to be
located on a ling [ r

el ectrode; and con fhe@gnoiab P%A%FB \Q@.WEHW*%?RP@% %ﬂgh&h’[ﬁ@ﬁa

t ranscut aneous el ectri cal stimulation of a nerve emanating fromthe sacral

plexus is effectigdy 8 ol ?Ire%@r?ggo} Qll%}ﬁhp %n‘ﬁﬂ%{c@?{tﬁ%@@% %(?]m T gf to

activate the electro SO0 as rovi ric Cl ent
t o propagateash osegmscutanadme @@mme qﬂaetasdstoami |chatﬁdc@1 aolinhef aepatiest; a

' nnerv5at| n EVQP s%bﬁgd&;nn%eg/dofo y roaQ and ontr'?)ﬁ cﬁ)‘r?\(;é eig?tmgp%éa' m 13

wher ei n th neans I s adap to actlva rovi de
an el ectri @ﬁotrgde ermramabtmmhutahemls ¢leciidal sivhelationt of a;a%rse emaseling feamtheact i on

of the nusglgs, E)I@ﬂfsr ig%l'ffg&eg;ychtapfctecﬂsiem Hefthe U6t means is adapted to activate

the electrode so as to provide electrical stimulation sufficient to propagate a signal to
the sacral plexus and thence to the nerves innervating the bladder and/or rectum.
10
14. The device of claim 13 wherein the control means is adapted to activate the
electrode to provide an electrical stimulation which is insufficient to cause muscle

contraction of the muscles innervated by the stimulated nerve.



