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7) ABSTRACT

A device for stimulating muscles and nerves defining and
surrounding an intravaginal cavity of an individual and/or
for sensing tonus and/or electrical activity of muscles defin-
ing and surrounding an intravaginal cavity is provided. The
device includes (a) a body having memory properties such
that when the body is contracted and positioned within an
intravaginal cavity of the individual the body self expands to
conform to a contour of the intravaginal cavity; and (b) at
least one pair of electrodes being attached to an exterior
surface of the body such that when the body is positioned
within the intravaginal cavity, each electrode of the at least
one pair of electrodes is biased against a wall of the
intravaginal cavity. Thus they maintain electrical contact
with the wall.
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INTRAVAGINAL DEVICE FOR ELECTRICALLY
STIMULATING AND/OR FOR SENSING
ELECTRICAL ACTIVITY OF MUSCLES AND OR
NERVES DEFINING AND SURROUNDING THE
INTRAVAGINAL CAVITY

FIELD AND BACKGROUND OF THE
INVENTION

[0001] The present invention relates to an intravaginal
device for electrically stimulating muscles and nerves defin-
ing and surrounding the intravaginal cavity and/or for sens-
ing electrical activity of said muscles, and, more particularly,
to a device and system utilizing same which are useful in
preventing or treating pelvic floor dysfunction in women.

[0002] Urinary Incontinence

[0003] Urinary incontinence is characterized by the invol-
untary loss of urine in individuals. Urinary incontinence is
typically brought on by sphincter dysfunction, and/or by
weakening of the pelvic floor support, which weakening
leads to a “dropped” bladder neck (a condition often termed
as “Urethrocele™), or by bladder disorders.

[0004] Urinary incontinence affects approximately 13 mil-
lion people in the United States alone, 85% of them women.
Urinary incontinence can be caused by mechanical stress
(stress incontinence) typically brought on by heavy object
lifting, coughing, laughing or sneezing, an uninhibited urge
to void (typically referred to as urge incontinence) or by an
uncontrollable slow leak (which is termed over flow incon-
tinence), which is often experienced when incomplete blad-
der emptying is present. Additional but less common types
of urinary incontinence include functional incontinence and
unconscious or reflex incontinence.

[0005] Of the above causes for urinary incontinence, stress
incontinence and urge incontinence are considered the most
prevalent. In such cases, urine loss occurs when the intra-
vesicle pressure (i.e., pressure within the urinary bladder)
exceeds, even by a small amount of pressure, the maximal
urethral closure pressure (i.e., pressure in the urethra to
maintain closure). While the problem of stress incontinence
occurs in both men and women, it predominantly occurs in
women of childbearing age and beyond; the frequency of
incontinence in women is approximately four times that of
men. Less than one-third of women with moderate to severe
incontinence are treated for the problem. While 25 to 41%
of all women suffer some form of incontinence, 6 to 8% are
troubled by the problem to the extent that they must wear
diapers or sanitary napkins constantly.

[0006] There are several exercise programs, devices, and
surgical procedures which can be used to alleviate urinary
incontinence.

[0007] The “Kegel” exercise program is among the most
basic and simple non-surgical alternative for treating urinary
incontinence. Such an exercise program helps to strengthen
the pelvic floor muscles to thereby treat urinary inconti-
nence. Unfortunately, many women do not perform the
“Kegel” exercises correctly, and as such, in most cases,
significant improvement or alleviation is not achieved. In
addition, recent studies have shown that the “Kegel” exer-
cise program is only effective in cases of mild to moderate
urinary incontinence.
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[0008] Other non-surgical alternatives include diapers,
which simply absorb the urine involuntarily voided, and as
such do not alleviate the problem of incontinence. Such
diapers also suffer from hygienic and aesthetic drawbacks;
leakage occurs frequently, and there is no control over the
urine loss.

[0009] A number of devices and plugs which are designed
at preventing incontinence and which overcome such limi-
tations, associated with diapers, have also been described in
the prior art.

[0010] U.S. Pat. No. 4,457,299 to Corewell teaches an
internally prestressed capsule device which is inserted into
the urethra in order to aid in urinary incontinence.

[0011] U.S. Pat. No. 5,090,424 to Simon et al. describes a
flexible urethral plug, designed for blocking involuntary
urine flow through the urethra and assisting the natural
function of the sphincter in closing the urethra.

[0012] Although such devices are functional in preventing
accidental voiding of urine, they cannot be utilized to treat
and/or alleviate the causes of urinary incontinence.

[0013] As such, a number of devices for treating urinary
incontinence, which devices function in electrically stimu-
lating the patient’s musculature and/or monitoring muscle
feedback have been described.

[0014] Electrical-stimulation (ES) has been found to be
effective in increasing muscle strength while biofeedback
monitoring of muscular activity is valuable in assessing
muscle activity and thus promoting correct pelvic floor
muscle control by the patient.

[0015] U.S. Pat. No. 4,396,019 to Perry, Jr., teaches the
use of an electrode-carrying insert which functions in pro-
viding the patient with feedback on muscle activity and as
such enables the patient to exercise self control over the
musculature contributing to urinary incontinence.

[0016] U.S. Pat. No. 4,881,526 to Johnson teaches of an
intravaginal electrode and controller for preventing female
urinary incontinence. The electrode includes an elongated
and generally cylindrical carrier having a rounded tip, an
extended lip, and a neck of reduced diameter. Motor receptor
electrical stimulation signals received from the controller are
coupled to the motor electrodes and directly stimulate pelvic
floor musculature.

[0017] The rigid, non-yielding structure, of the above-
described electrode carrying devices presents several disad-
vantages. Since contact between a wall of the intrabody
cavity and an electrode of such devices is of utmost impor-
tance for efficient muscle activation, such devices must be
fabricated in a variety of sizes to fit a variety of anatomical
builds. In addition, the rigid construction of such devices
interferes with the physiological movement of an exercising
vaginal muscle. Furthermore, the rigidity of the device
greatly increases patient discomfort.

[0018] To overcome these limitations, U.S. Pat. No. 5,662,
699 to Hamedsi, teaches of a device which includes a flexible
airtight sheath with a resilient skeleton and outer conductive
bands which is collapsed by vacuum and inserted into the
body cavity. When inflated within the cavity, the skeleton
expands the sheath and forces the conductive bands against
the body cavity wall thus ensuring optimal contact.
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[0019] This device is limited to recording muscle activity,
no description is provided for its ability to induce muscle
stimulation. In addition, although the use of such configu-
ration overcomes the limitations inherent to rigid electrode
carrying devices, the need for an inflating/deflating mecha-
nism greatly complicates the fabrication and application of
such a device and if air leakage should occur, also its
reliability in interpretation of the results.

[0020] There is thus a widely recognized need for, and it
would be highly advantageous to have, an intravaginal
device capable of electrically stimulating, and/or recording
the activity of, the musculature/nervure defining and sur-
rounding the intravaginal cavity and yet devoid of the above
mentioned limitations of prior art designs.

SUMMARY OF THE INVENTION

[0021] According to one aspect of the present invention
there is provided a device for interacting with muscles and
nerves defining and surrounding an intravaginal cavity of an
individual, the device comprising (a) a body having memory
properties such that when the body is contracted and posi-
tioned within an intravaginal cavity of the individual the
body self expands to conform to a contour of the intravaginal
cavity; and (b) at least one pair of electrodes being attached
to an exterior surface of the body, such that when the body
is positioned within the intravaginal cavity, each electrode of
the at least one pair of electrodes is biased against a wall of
the intravaginal cavity to thereby maintain electrical contact
with the wall. The electrical current providable from the at
least one pair of electrodes serves for electrically stimulating
muscles and nerves defining and surrounding the intravagi-
nal cavity.

[0022] According to further features in preferred embodi-
ments of the invention described below, the device further
comprising a power and control unit being for providing the
electrical current to the at least one pair of electrodes, the
power and control unit being attachable to connectors being
in electrical communication with the at least one pair of
electrodes.

[0023] According to still further features in the described
preferred embodiments the connectors are positioned on a
region of the body such that when the body is positioned
within the intravaginal cavity and attached to the power and
control unit, the power and control unit is positioned outside
of the intravaginal cavity.

[0024] According to still further features in the described
preferred embodiments the device further comprising at
least one sensor attached to the body, such that when the
body is positioned within the intravaginal cavity, the at least
one sensor is capable of sensing muscle activity of the
muscles and nerves defining and surrounding the intravagi-
nal cavity, so as to serve for a loop feedback or biofeedback.

[0025] According to still further features in the described
preferred embodiments the at least one sensor attached to the
body is a pressure sensor or an electrical activity sensor.

[0026] According to still further features in the described
preferred embodiments the at least one sensor attached to the
body further includes a transmitter and an internal power
source.

[0027] According to still further features in the described
preferred embodiments the transmitter serves for transmit-
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ting a signal receivable outside the body, the signal including
data pertaining to the muscle activity sensed by the at least
one sensor.

[0028] The sensor may be a pressure sensor and may be
connected to a biofeedback device for providing user sen-
sible data to a user.

[0029] According to another aspect of the present inven-
tion there is provided a system for stimulating muscles and
nerves defining and surrounding an intravaginal cavity of an
individual, the system comprising: (a) an intravaginal posi-
tionable device assembly including: (i) a body having
memory properties such that when the body is contracted
and positioned within the intravaginal cavity of the indi-
vidual the body self expands to conform to a contour of the
intravaginal cavity; and (ii) at least one pair of electrodes
being attached to an exterior surface of the body such that
when the body is positioned within the intravaginal cavity,
each electrode of the at least one pair of electrodes is biased
against a wall of the intravaginal cavity to thereby maintain
electrical contact with the intravaginal cavity wall, the
electrical current providable from the at least one pair of
electrodes serves for electrically stimulating muscles and
nerves defining and surrounding the intravaginal cavity; and
(iii) a power and control unit being detachably attached to
the body and being for providing electrical current to the at
least one pair of electrodes; and (iv) at least one sensor
attached to the body, such that when the body is positioned
within the intravaginal cavity, the at least one sensor is
capable of sensing muscle activity of the muscles and nerves
defining and surrounding the intravaginal cavity; and (v) a
transmitter being for transmitting a signal receivable outside
the body, the signal including data pertaining to the muscle
activity sensed by the at least one sensor; and (b) an
extra-corporeal monitoring unit being for processing the
signal received from the transmitter to thereby determine
duration or intensity of the electrical current provided to the
at least one pair of electrodes from the power and control
unit.

[0030] According to still further features in the described
preferred embodiments the at least one pair of electrodes
includes a plurality of electrode pairs, each pair of electrodes
of the plurality of electrode pairs being attached to a specific
region of the exterior surface of the body, such that each pair
of electrodes is biased against a specific region of the wall
of the intravaginal cavity when the body is positioned within
the intravaginal cavity.

[0031] According to yet another aspect of the present
invention there is provided a method of stimulating muscles
and nerves defining and surrounding an intravaginal cavity
of an individual, the method comprising the steps of: (a)
positioning an intravaginal device within the intravaginal
cavity of the individual, the intravaginal device including:
(i) a body having memory properties such that when the
body is contracted and positioned within an intravaginal
cavity of the individual the body self expands to conform to
a contour of the intravaginal cavity; and (ii) at least one pair
of electrodes being attached to an exterior surface of the
body such that when the body is positioned within the
intravaginal cavity, each electrode of the at least one pair of
electrodes is biased against a wall of the intravaginal cavity
to thereby maintain electrical contact with the wall, wherein
the electrical current providable from the at least one pair of
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electrodes serves for electrically stimulating muscles and
nerves defining and surrounding the intravaginal cavity; and
(b) providing the electrical current of a predetermined
intensity and/or duration to the at least one pair of electrodes
attached to the exterior surface of the body to thereby
stimulate muscles and nerves defining and surrounding the
intravaginal cavity of the individual.

[0032] According to still further features in the described
preferred embodiments the system serves for treating or
preventing a pelvic floor dysfunction such as, for example,
urinary incontinence, in the individual.

[0033] According to still further features in the described
preferred embodiments stimulation of the muscles and
nerves defining and surrounding the intravaginal cavity
serves for treatment or prevention of a female sexual arousal
disorder.

[0034] According to still further features in the described
preferred embodiments the body is constructed of an elastic
material selected from the group consisting of silicon, rub-
ber and latex. Other flexible materials are also envisaged.

[0035] According to still further features in the described
preferred embodiments a width of the body when relaxed is
at least 1-3-1.5 times larger than the width of the body when
fully contracted.

[0036] According to still further features in the described
preferred embodiments a length of the body when relaxed is
1.3-1.7, preferable 1.5, times shorter than the length of the
body when fully contracted.

[0037] According to still further features in the described
preferred embodiments the at least one pair of electrodes
include a conductive material selected from the group con-
sisting of gold, carbon, silver, stainless steel platinum and/or
any metal alloy or composite capable of electrical conduc-
tance.

[0038] According to still further features in the described
preferred embodiments the at least one sensor attached to the
body is a pressure sensor or an electrical activity sensor.

[0039] According to still further features in the described
preferred embodiments the power and control unit includes
a receiver for receiving command signal from the extracor-
poreal unit, the command signals serving for modulating the
duration or the intensity of the electrical current provided to
the at least one pair of electrodes from the power and control
unit.

[0040] According to still further features in the described
preferred embodiments the body defines a substantially
rounded diamond shaped frame when relaxed.

[0041] According to still further features in the described
preferred embodiments stimulation of the muscles and
nerves defining and surrounding the intravaginal cavity
serves for treatment or prevention of a pelvic floor dysfunc-
tion such as, for example, urinary incontinence, in the
individual.

[0042] According to still further features in the described
preferred embodiments the device includes a plurality of
electrode pairs, each pair of electrodes of the plurality of
electrode pairs being positioned at a specific region of the
exterior surface of the body, whereas each pair of the
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plurality of electrode pairs is independently provided with
an electrical current of a specific frequency, intensity and/or
duration.

[0043] According to another aspect of the present inven-
tion there is provided a device for sensing electrical activity
of muscles defining and surrounding an intravaginal cavity
of an individual, the device comprising (a) a body having
memory properties such that when the body is contracted
and positioned within an intravaginal cavity of the indi-
vidual the body self expands to conform to a contour of the
intravaginal cavity; and (b) at least one pair of electrodes
being attached to an exterior surface of the body such that
when the body is positioned within the intravaginal cavity,
each electrode of the at least one pair of electrodes is biased
against a wall of the intravaginal cavity to thereby maintain
electrical contact with the wall.

[0044] The present invention successfully addresses the
shortcomings of the presently known configurations by
providing an intravaginal device for stimulating the muscles
and nerves defining and surrounding the intravaginal cavity
and/or for sensing electrical activity of said muscles, which
device can be fitted to a wide range of anatomical builds, is
easy to position while remaining at the desired location and
orientation within the intravaginal cavity, and yet minimizes
patient discomfort when utilized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] The invention is herein described, by way of
example only, with reference to the accompanying drawings.
With specific reference now to the drawings in detail, it is
stressed that the particulars shown are by way of example
and for purposes of illustrative discussion of the preferred
embodiments of the present invention only, and are pre-
sented in the cause of providing what is believed to be the
most useful and readily understood description of the prin-
ciples and conceptual aspects of the invention. In this regard,
no attempt is made to show structural details of the invention
in more detail than is necessary for a fundamental under-
standing of the invention, the description taken with the
drawings making apparent to those skilled in the art how the
several forms of the invention may be embodied in practice.

[0046]

[0047] FIG. 1 is a perspective view of a device for
stimulating muscles and nerves defining or surrounding the
intravaginal cavity and/or sensing activity of said muscles,
according to the teachings of the present invention;

[0048] FIG. 2 a perspective view of a power and control
unit attachable to the device described in FIG. 1;

[0049] FIG. 3 is a side view of the device shown in FIG.
1 connected to the power and control unit shown in FIG. 2;

[0050] FIGS. 4a-b demonstrate the process of inserting
and positioning the device for stimulating muscles and
nerves defining or surrounding the intravaginal cavity, and/
or sensing activity of said muscles, according to the teach-
ings of the present invention;

[0051] FIG. 5 shows a system in accordance with the
teachings of the present invention;

[0052] FIGS. 6-15 show varying levels of detail of
embodiments of an intravaginal device according to the
present invention,

In the drawings:
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[0053] FIGS. 16a-b illustrate the anatomical positioning
of the internal and external sphincters (reproduced from
“Clinical Symposia Vol. 47, 3 Urinary Incontinence in
Women” Ciba Pharmaceutical Div. Ciba-Geigy Corp. Sum-
mit, N.J.);

[0054] FIGS. 17a-¢ illustrate urethral mucosal coaptation
(reproduced from “Clinical Symposia Vol. 47, 3 Urinary
Incontinence in Women” Ciba Pharmaceutical Div. Ciba-
Geigy Corp. Summit, N.J.);

[0055] FIGS. 18a-b illustrate pubocervical fascia support
of the bladder, urethra and vagina (reproduced from “Clini-
cal Symposia Vol. 47, 3 Urinary Incontinence in Women™-
Ciba Pharmaceutical Div. Ciba-Geigy Corp. Summit, N.J.);

[0056] FIGS. 19a-¢ illustrate the anatomical structures
and physiological factors underlying stress incontinence in
women (reproduced from “Clinical Symposia Vol. 47, 3
Urinary Incontinence in Women” Ciba Pharmaceutical Div.
Ciba-Geigy Corp. Summit, N.J.);

[0057] FIGS. 20a-g illustrate the physiological factors
underlying detursor instability and hyperreflexia (repro-
duced from “Clinical Symposia Vol. 47, 3 Urinary Inconti-
nence in Women” Ciba Pharmaceutical Div. Ciba Geigy
Corp. Summit, N.J.);

[0058] FIGS. 21a-# illustrate various causes of inconti-
nence associated with anatomical abnormalities caused by
bladder neck suspension surgery (FIGS. 11b-¢) and various
other factors (FIGS. 11f-g) (reproduced from “Clinical
Symposia Vol. 47, 3 Urinary Incontinence in Women” Ciba
Pharmaceutical Div. Ciba-Geigy Corp. Summit, N.J.); and

[0059] FIGS. 22a-c illustrate the physiological factors and
anatomical structures participating in the filling and empty-
ing phases of bladder function (reproduced from “Clinical
Symposia Vol. 47, 3 Urinary Incontinence in Women” Ciba
Pharmaceutical Div. Ciba-Geigy Corp. Summit, N.J.).

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0060] The present embodiments comprise an insertion
device, for example an intravaginal device, which can be
used to electrically stimulate the muscles and nerves defin-
ing and surrounding the intravaginal cavity and/or sense,
record and report the muscles electrical or mechanical
activity. Specifically, the present embodiments can be used
to treat female pelvic floor dysfunction leading to, for
example, urinary incontinence, by electrically stimulating
the muscles responsible for such a condition and/or by
monitoring the activity of such muscles so as to provide
information to a biofeedback system.

[0061] The principles and operation of the present inven-
tion may be better understood with reference to the drawings
and accompanying descriptions.

[0062] Before explaining at least one embodiment of the
invention in detail, it is to be understood that the invention
is not limited in its application to the details of construction
and the arrangement of the components set forth in the
following description or illustrated in the drawings. The
invention is capable of other embodiments or of being
practiced or carried out in various ways. Also, it is to be
understood that the phraseology and terminology employed
herein is for the purpose of description and should not be
regarded as limiting.
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[0063] Referring now to the drawings, FIG. 1 illustrates
one possible configuration of a device for stimulating,
and/or sensing electrical activity of, muscles and nerves
defining and surrounding an intravaginal cavity of an indi-
vidual, which is referred to hereinunder as device 10.

[0064] Device 10 includes a body 12. Body 12 is con-
structed such that when contracted and positioned within an
intravaginal cavity of the individual (see FIGS. 4a-b), body
12 self expands to conform to a contour of the intravaginal
cavity. This memory (self expansion) property of body 12
can be achieved by fabricating at least a portion of body 12
from an elastic material having such memory, such as, but
not limited to, silicon, rubber, latex, or alternatively, by
providing various sprigged hinge points along body 12
which allow contracting of body 12 against a force of a
spring, thus allowing body 12 to self expand following
contraction.

[0065] As best seen in FIG. 3, device 10 further includes
at least one pair of electrodes 14. In one embodiment of the
present invention some or all of electrodes 14 serve for
providing an electrical current to the walls of the intravagi-
nal cavity of the individual. In another embodiment of the
present invention some or all of electrodes 14 serve for
recording electrical activity of the muscles defining the walls
of the intravaginal cavity of the individual. In either case,
electrodes 14 are preferably attached to an exterior surface
16 of body 12. Thus, when body 12 is positioned within the
intravaginal cavity, each electrode 14 is biased against a wall
of the intravaginal cavity to thereby maintain electrical
contact with the wall.

[0066] Preferably, device 10 includes several pairs of
electrodes 14, each pair being attached to a specific region
of exterior surface 16. According to this preferred configu-
ration of device 10, each pair of electrodes is biased against
(contacts) a specific region of the intravaginal cavity wall
when device 10 is positioned within the intravaginal cavity.

[0067] As is further detailed in the Examples section
which follows, this configuration of device 10 of the present
invention is particularly advantageous since it enables spe-
cific stimulation (electrical) of specific regions of the intra-
vaginal cavity wall according to a predetermined stimulation
pattern.

[0068] To maintain optimal electrical conductance, the
portion of electrodes 14 which maintains contact with the
intravaginal cavity wall is fabricated from a material such as,
but not limited to, gold and platinum, or any other highly
conductive material including metal alloys and composites.

[0069] 1t will be appreciated that when expanding to its
relaxed state, body 12 causes reduction (anatomical reposi-
tioning) of prolapsed intravaginal tissue and therefore, to the
benefit of more physiological muscular exercising. The
flexibility of body 12 in itself, as opposed to rigid construc-
tions, also adds to achieving more physiological muscular
exercising.

[0070] The electrical current provided from electrodes 14
serves for electrically stimulating muscles and/or nerves
defining and surrounding the intravaginal cavity.

[0071] Preferably, such muscles include, the pelvic floor
muscles, which form a striated muscular sheet through
which viscera pass. This striated muscle sheet is divided into
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two main layers. The deep layer (termed the Levator Ani) is
actually subdivided into the Pubococcygeus (which further
includes the Puborectalis), the Ileococcygeus, and the
Ischiococcygeus. These muscles are defined by the area of
attachment to the pubic bone, from which they run, along the
arcus tendineus (a condensation of the obturator fascia),
through the Ischial Spines to the Coccyx and Sacrum.

[0072] The superficial layer includes the muscles of the
perineum which are positioned between the lower part of the
pubic bone, the ischial tuberosities, and the coccyx. These
muscles are attached to a central tendon, named the peren-
nial body, which lies between the urogenital viscera and the
anal canal. These muscles include the superficial and deep
transverse perinei muscles, the ventral extension of the
external sphincter muscle which forms a tendinous intersec-
tion with the Bulbocavernosus and Ischicavernosus muscles
and the external anal sphincter, which is located in the
posterior compartment of the Perineum.

[0073] The weakening or dysfunction of one or more of
these muscles or the nerves controlling the function of such
muscles contributes to the onset and progression of pelvic
floor dysfunction, including urinary incontinence, fecal
incontinence, voiding difficulties, prolapsed genital organs
and sexual dysfunction (e.g., FSAD).

[0074] Thus, by stimulating such musculature and/or
nerves, device of the present invention can be utilized to
prevent or treat pelvic floor dysfunction such as, for
example, urinary incontinence. The Examples section below
provides further description on various treatment regimens,
which can be effected by device 10 of the present invention.

[0075] 1t will be appreciated that strengthening the pelvic
floor muscles also improves the ability to experience stron-
ger and/or longer orgasms when engaged in sexual activity.

[0076] Since the position of these muscles, in relation to
the intravaginal cavity varies from one individual to the
next, placement of electrodes 14 upon exterior surface 16 is
of crucial importance when wanting to achieve maximal
stimulation/activity records in each individual. It will further
be appreciated that although optimal placement of electrodes
14 can be achieved by testing the device on a large number
of individuals, such anatomical limitations can be traversed
by placing several pairs of electrodes 14 upon exterior
surface 16 as is mentioned hereinabove thus enabling the
activation of one or more specific pairs of electrodes 14
according to individual anatomical built. This may also be
advantageous in cases wherein muscles of one side of the
intravaginal cavity are stronger then the muscles of the other
side as is typically the case in birth related incontinence.
Thus, muscle stimulation with the device of the present
invention may be applied preferentially or solely to the weak
muscles, as opposed to all of the muscles surrounding and
defining the vaginal cavity.

[0077] As shown in FIGS. 1 and 3, one possible configu-
ration of body 12 is a substantially rounded diamond shaped
frame of approximately 5-7 cm in length and 7-9 cm in
width in its relaxed state. In this configuration, electrodes 14
are preferably positioned on exterior surface 16 of the
members defining such a frame.

[0078] The construction of body 12 is selected such that
when relaxed it is 1.3-1.7, preferable 1.5, times shorter than
when fully contracted. Similarly, the width of body 12 is
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selected such that when relaxed is at least 1.3-1.7, preferable
1.5, times larger than when fully contracted. This enables
body 12 to be utilizable in a wide range of anatomical builds.

[0079] Device 10 further includes connectors 18, which
serve for electrically interfacing with a power and control
unit, which is further described below.

[0080] Preferably, connectors 18 are positioned on a neck
19 of body 12 such that when body 12 is positioned within
the intravaginal cavity and attached to the power and control
unit, the power and control unit is positioned outside of the
intravaginal cavity.

[0081] Thus, as is specifically shown in FIGS. 2-5, device
10 further includes a power and control unit 20, which
serves for providing electrical currents or to electrodes 14
and/or for creating a potential difference therebetween.
Power and control unit 20 includes receptacles 22, which
serve for interfacing with connectors 18 described above.

[0082] Power and control unit 20 preferably also includes
an attachment mechanism for securing power and control
unit 20 to the underwear or body of the individual when
device 10 is in use. This ensures that body 12 does not
translate or rotate inside the intravaginal cavity when in use,
thus guaranteeing optimal electrical contact and stimulation
of the desired muscles. Such attachment mechanism can
include Velcro™ fasteners for securing power and control
unit 20 to the underwear or pubic hair of the individual, or
it can include sticky tape or suction cups for securing power
and control unit 20 against the body of the individual.

[0083] Power and control unit includes a power source,
such as a battery, a control unit for controlling the output
from the power source and the required circuitry. Power and
control unit 20 preferably also includes a processing unit as
is further detailed hereinbelow.

[0084] Power and control unit 20 preferably also includes
exterior controls for controlling the intensity, frequency and
duration of the electrical current provided to electrodes 14.
In device 10 which includes more than one pair of electrodes
14, such exterior controls can also be used to separately
control each pair of electrodes 14, such that an intensity,
frequency and/or duration of an electrical current delivered
from each pair of electrodes 14 can be independently
controlled. In addition, power and control unit 20 can also be
preprogrammed to deliver a preset pattern of stimulation via
one or more pairs of electrodes 14.

[0085] For example, an individual or a treating physician
can set the power and control unit according to individual
needs, or activate a preset program of stimulation in order to
effectively stimulate and thus contract and exercise the
musculature defining or surrounding the intravaginal cavity.
The Examples section, which follows, details various stimu-
lation regimens which are suitable for incontinence treat-
ment and which can be provided by device 10 of the present
invention

[0086] Preferably, electrical current is provided from
power and control unit 20 in an intermittent pattern, which
includes 1-20, preferably 210 seconds intervals each pro-
viding alternating or direct current spaced by 240, preferably
4-20 seconds of rest intervals. Generally a pulse width of
100-200 microseconds is used with intervals to give a
frequency of 5-90 Hz.



US 2004/0030360 Al

[0087] As shown in FIG. 3, according to a preferred
embodiment of the present invention device 10 further
includes at least one sensor 24 (two are shown in FIG. 3)
which is preferably attached to exterior surface 16 of body
10. Sensor(s) 24 serve for sensing muscle activity of the
muscles defining and surrounding the intravaginal cavity.
Such sensing can be either: prior to, during, or following
stimulation of these muscles via electrodes 14.

[0088] Sensor(s) can be either pressure sensors, or sensors
which are capable of sensing muscle electrical activity (e.g.,
surface electromyography sensors). It will be appreciated
that, in the latter case a grounding electrode must be
included in device 10.

[0089] In any case, sensors 24 serve to evaluate muscle
activity prior to, during or following treatment to thereby
serve as either a basis for a treatment regimen or as feedback
to a treatment regimen.

[0090] According to one preferred embodiment of the
present invention, sensors 24 interface with power and
control unit 20 via connectors 18 or any other dedicated
connectors preferably positioned at neck 19. To this end,
sensors 24 are provided with power from power and control
unit 20 and also communicate information relating to muscle
activity to power and control unit 20.

[0091] Such information received by power and control
unit 20 can be processed by a processing unit contained
therein and the processed information utilized to automati-
cally adjust or set the intensity and/or duration of the
electrical current provided from power and control unit 20 to
electrodes 14.

[0092] Tt will be appreciated that power and control unit
20 can also include a-memory device and ports for inter-
facing with a personal computer. Thus, sensor information
of each treatment session, which is collected by power and
control unit 20, can be uploaded onto a computer for storage
and/or further analysis.

[0093] The above-described configuration of device 10 of
the present invention is particularly advantageous since it
enables device 10 to set the most suitable course of treatment
for an individual.

[0094] Alternatively, the information provided by the sen-
sor can be transmitted to an extra-corporeal unit for analysis
via a transmitter included within sensor(s) 24 or body 12 or
preferably within power and control unit 20.

[0095] Thus, according to another aspect of the present
invention and as shown in FIG. 5, device 10 of the present
invention can form a part of a system for stimulating
muscles and nerves defining and surrounding an intravaginal
cavity of an individual, which is referred to hereinunder as
system 50.

[0096] System 50 includes device 10 as described above,
which according to this aspect of the present invention
includes a transmitter 26 preferably positioned on or in
power and control unit 20. Transmitter 26 serves for trans-
mitting a signal receivable outside the body, which signal
includes data pertaining to muscle activity sensed by sen-
sor(s) 24.

[0097] System 50 also includes an extracorporeal unit 52
which serves for processing the signal received from trans-
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mitter 26 to thereby determine duration or intensity of the
electrical current provided to electrodes 24 from power and
control unit 20. To this end, extracorporeal unit 52 includes
a receiver 54 and a processing unit 56 (e.g., a personal
computer).

[0098] Preferably, power and control unit 20 of device 10
also includes a receiver 28. Thus, following processing of
the signal, received from transmitter 26, extracorporeal unit
52 preferably transmits, via a transmitter 58, a command
signal receivable by receiver 28, which command signal
determines the duration or intensity of the electrical current
provided to electrodes 24 from power and control unit 20.

[0099] 1t will be appreciated that the above-described
configuration of system 50 is advantageous since extracor-
poreal unit 52 enables a more accurate processing of the
information collected by sensor(s) 24 to thereby more accu-
rately determine a suitable course of treatment. In addition,
this configuration of system 50 also enables processing and
storing of information collected from several treatment
sessions conducted over any period of time of say weeks or
months. Furthermore, statistical analysis of information col-
lected from several individuals can be utilized to improve
treatment regimens or to improve the construction of device
10.

[0100] Reference is now made to FIG. 6, which is a
therapeutic system 500 according to an embodiment of the
present invention. System 500 is shown inserted in a cavity
504 of a body 506, and may be used for measuring for
measuring forces acting to compress body cavity 504, such
as forces generated by the contraction of muscles constitut-
ing or in proximity to cavity 504.

[0101] System 500 comprises a measurement device 502,
preferably of annular shape. Alternatively, the shape of
device 502 is a modified annular form characterized by a
rounded diamond shape. Device 502 is flexible, and its
shape is capable of distortion in response to pressures
exerted thereupon.

[0102] Device 502 comprises a flexible container 510,
preferably of silicon, and an electronic measuring device
512 at least partially contained therein. Measuring device
512 is operable to respond quantitatively to deformations in
the shape of container 510.

[0103] Device 502 further comprises an output apparatus
514 for transmitting data from measuring device 512 to an
data utilization system 520. Data utilization system 520 is
preferably external to device 502.

[0104] Output apparatus 514 is any apparatus operable to
transmit data between measuring device 512 and data utili-
zation system 520. In a preferred embodiment output appa-
ratus 514 is simply a wired connection between measuring
device 512 and data utilization system 520. In alternative
constructions, output apparatus 514 is a data transmission
device such as a radio-frequency data transmission module,
a fiber-optic connection, or an infra-red data transmission
module.

[0105] Reference is now made to FIGS. 7a and 7b, which
comprise a first alternative construction of device 502,
according to a preferred embodiment of the present inven-
tion. In the embodiment of FIG. 7a, electronic measuring
device 512 comprises a signal strength measurement sensor
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530. Signal strength sensor 530 preferably comprises a
signal generator 532 operable to generate a signal, and at
least one signal receiver 534, operable to receive the signal
generated by signal generator 532.

[0106] Signal receiver 534 is preferably mechanically
flexibly connected to signal generator 532. In a preferred
embodiment, flexible connection is provided by flexible
container 510, which is constructed of a semi-rigid yet
flexible material. The shape of container 510 is subject to
change and distortion in response to pressures exerted on
container 510 from external sources, yet the material of
container 510 will tend to return to its shape when such
external pressures are relaxed.

[0107] In consequence of the flexible connection between
signal generator 532 and signal receiver 534, changes in
external forces acting on container 510, and consequent
changes in the shape of container 510 as a result of those
forces, causes a change in the spatial relationship between
signal generator 532 and signal receiver 534. The signals
generated by signal generator 532 are of a strength such that
changes to the distance, or other aspects of the spatial
relationship, between generator 532 and receiver 534 affects
the strength of the signal as received by receiver 534. Thus,
for example, in a particular configuration, external forces
compressing portions of container 512 might cause genera-
tor 532 to move closer to receiver 534, thereby increasing
the strength of the received signal detected by receiver 534.
Similarly, relaxation of external forces, allowing container
510 to return to its relaxed form, might then move generator
532 further from receiver 534, thereby weakening the signal
received by receiver 534.

[0108] InFIG. 7a, device 502 is shown with container 510
in its relaxed state, with signal receivers 534 relatively
distant from signal source 532. FIG. 21b, by way of
contrast, shows device 502 as it is when container 510 is
compressed by external forces, causing signal receivers 534
to be moved closer to signal source 532.

[0109] In a preferred embodiment, generator 532 is a
generator of electronic signals. Typically, signals generated
by generator 532 may be pulse signals, or wave signals, or
modulated pulse signals, or modulated wave signals, or
changing pulse signals, or changing wave signals, and
changing frequency signals or phase shifted signals.

[0110] In alternative preferred constructions, generator
532 is an infrared transmitter and signal receiver 534 is an
infrared receiver.

[0111] In an additional alternative preferred construction,
generator 532 is a light source and receiver 534 is a
light-sensitive sensor.

[0112] In an additional alternative preferred construction,
generator 532 is a permanent magnet generating a magnetic
field, and signal receiver 534 is a magnetic sensor, such as
a Hall effect semiconductor receiver.

[0113] In an additional alternative preferred construction,
generator 532 is an electro-static field generator utilizing a
plate antenna, and signal receiver 534 is an electro-static
field sensor utilizing a plate antenna.

[0114] In an additional alternative preferred construction,
generator 532 is an ultrasound sound generator, and receiver
534 is an ultrasound sound sensor. In a further preferred
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embodiment, generator 532 is a sound source such as a
loudspeaker, and receiver 534 is a sound sensor such as a
microphone.

[0115] In an additional alternative preferred construction,
generator 532 is a very low radiation isotope, and signal
receiver 534 is a radiation sensor operable to measure an
amount of received radiation.

[0116] Attention is now drawn to FIG. 7c, which is a
block diagram presenting a simplified schematic of an
embodiment according to the present invention, wherein is
shown electrical connections consistent with the embodi-
ment presented by FIGS. 7a and 7b, and showing an
additional amplification stage provided by signal amplifiers
535 for amplifying signals received by signal receiver 534,
and further presenting external data utilization system 520,
here implemented as a bar graph display 524.

[0117] Attention is now drawn to FIGS. 8¢ and 8b, which
present an additional alternative construction of a device
according to a preferred embodiment of the present inven-
tion. A variable resistance element 540 presents an electrical
resistance which varies as a function of stress or pressure
applied to element 540. In the construction presented in
FIG. 22a, forces tending to compress container 510 will
tend to bend variable resistance element 540 which is a
stress sensitive resistor 544, thereby changing its resistance.
A standard voltage is applied to variable resistance element
540, and voltage drop across variable resistance 540 is
measured by a voltmeter, or current in the circuit measured
by an ammeter, thereby obtaining a measure of the com-
pression forces to which container 510 is being subjected or
of the size to which container 510 has been compressed.

[0118] In an alternative construction presented in FIG. 8b,
container 510 entirely contains a gas-filled ballon-like par-
tition 546, which also contains variable resistor 540 which
iS a pressure-sensitive resistor 548. Compression of con-
tainer 510 by outside forces causes compression of the gas
contained in partition 546. This change in pressure causes a
change in electrical resistance of pressure-sensitive resistor
548. A standard voltage is applied to resistor 548, and
voltage drop across resistor 548 is measured by a voltmeter,
or current in the circuit is measured by an ammeter, thereby
obtaining a measure of the compression forces to which
container 510 is being subjected, and thereby, indirectly, a
measure of the size to which container 510 has been com-
pressed.

[0119] Attention is now drawn to FIGS. 9 and 9b, which
present alternative constructions for a measuring device
according to the present invention, wherein forces exerted
on the device 502 are measured by changes in capacitance
of a pressure-sensitive capacitance device.

[0120] FIGS. 10 and 10b present measuring device 502
wherein electronic measuring module 512 comprises a
capacitance measurement tool 550 operable to respond
quantitatively to changes in capacitance of a capacitance
module 552. Capacitance module 552 is designed and con-
structed to have a capacitance that varies as a function of
pressure applied to module 552. Capacitance measurement
tool 510 is situated within container 510 an a manner which
ensures that pressure applied to container 510, and causing
deformation of the shape of container 510, applies pressure
to capacitance module 552.
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[0121] In the embodiment presented by FIG. 104, capaci-
tance measurement tool 550 is embedded in container 510 in
such a manner that distortions of the shape of container 510
have the effect of creating a lateral squeeze of capacitance
module 552. The effect of being squeezed is to modify the
capacitance of module 552, which change of capacitance is
read and reported by capacitance measurement tool 550.

[0122] An alternative construction pictured in FIG. 105 is
similar to the construction presented in FIG. 8b, in that a
gas-filled partition 546 contains a capacitance module 552
implemented as pressure-sensitive capacitance module 553.
Pressure on container 510 has the effect of compressing
partition 546, raising the pressure of a gas contained therein,
which change of pressure results in a change of capacitance
of module 552, which is then read and reported by tool 550.

[0123] FIGS. 10c and 10d present, by way of example,
alternative constructions for capacitance module 552. In the
embodiment of FIG. 10c, a first set of plates 554 is inter-
leaved with a second set of plates 556. Plates 554 and 556
are able to move with respect to each other. Under lateral
pressure such as is represented by arrows 558, plates 554
and plates 556 both slide towards the center of the device,
thereby increasing an area of interleaving of plates 554 and
556, thereby increasing the capacity of module 552, which
change of capacitance is read and reported by tool 550.

[0124] In the alternative construction presented in FIG.
104, a first set of plates 554 and a second set of plates 556
are separated by a spongy material 559. Spongy material 559
is compressible under pressure. Pressure applied to module
552 causes compression of material 559, thus bringing
plates 554 into greater proximity with plates 556, thereby
increasing capacitance of module 552, which change of
capacitance is read and reported by tool 550.

[0125] Attention is now drawn to FIG. 11, which is a
simplified schematic of an additional preferred embodiment
according to the present invention. In FIG. 24, electronic
measuring device 512 comprises an inductance module 560.
Inductance module 560 comprises a tuned oscillator 562
including a coil 564, and further comprises a metallic
element 566 clectrically isolated from, but flexibly con-
nected to, coil 254.

[0126] The flexible connection between metallic element
566 and coil 254 is such that changes in the shape of
container 510 tend to cause modification of the spatial
relationship between metallic element 566 and coil 254.

[0127] Modification of the spatial relationship between
metallic element 566 and coil 254, and in particular modi-
fications which cause metallic element 566 to approach
nearer to coil 254 or alternatively to recede further from coil
254, cause, according to well-known laws of physics,
changes in the inductance of coil 254.

[0128] Since coil 254 is part of tuned oscillator 562,
modifying inductance of coil 254 modifies the tuning of
tuned oscillator 562. Consequently, changes or deformations
in the shape of container 510 under the influence of external
forces such as pressure exerted on container 510 by muscle
groups near a body cavity in which device 502 is inserted,
produce changes in phase and frequency of oscillations of
tuned oscillator 252.
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[0129] Inductance module 560 further comprises a quan-
tification module 568 operable to respond quantitatively to
such a modifications of phase, or of frequency, of oscilla-
tions of tuned oscillator 252.

[0130] Quantification module 568 preferably comprises a
reference oscillator 570 for providing a stable reference
oscillation, which is used by a comparator 572 operable to
compare an oscillation of reference oscillator 570 with an
oscillation of tuned oscillator 562. Using comparator 572,
quantification module 568 is operable to quantify differences
in phase between oscillations of tuned oscillator 562 and
oscillations of reference oscillator 570. Alternatively, using
comparator 572, quantification module 568 is operable to
quantify differences in frequency between oscillations of
tuned oscillator 562 and oscillations of reference oscillator
570. Further alternatively, quantification module 568 may be
operable to quantify both differences of phase and differ-
ences of frequency between oscillations of oscillators 562
and 570.

[0131] Quantification module 568 is presented in FIG. 11
as being physically external to container 510, yet in alternate
construction, some or all elements of quantification module
568 may be contained within container 510.

[0132] Reference is now made to FIG. 12 which is a
simplified circuit diagram for use with the pressure sensing
embodiment of the present invention. In FIG. 12 two
oscillators 562 have variable frequencies depending on
measured pressure of the device. The measured pressure
may for example movement of iron element 566 relative to
coils 564. A further, stable, oscillator 570 provides a refer-
ence signal. Comparators 568 are connected between each of
the variable oscillators 562 respectively and the stable
oscillator 570 to provide a comparative output indicative of
variation in the oscillation rate. At its most simple, com-
parator 568 may be nothing more than an EXOR gate, the
voltage or current of the EXOR output giving an indication
of the pressure. The outputs of the comparators 568 are
preferably connected to a bar display 580. The use of a bar
display is particularly preferred because it provides results
which are immediately apparent to the untrained eye. The
bar display thus provides a form of very simple biofeedback
in that the user is able to determine from the lights on the bar
display whether she is succeeding in a given exercise.

[0133] Attention is now drawn to FIG. 13, which is a
circuit diagram at component level showing in exemplary
form how part of the diagram of FIG. 12 may be realized.
FIG. 13 is simplified in that only a single variable oscillator
is shown.

[0134] Attention is now drawn to FIG. 14, which is a
simplified block diagram presenting components of a data
utilization system operable to utilize data provided by a
distance measuring device, according to preferred embodi-
ments of the present invention.

[0135] FIG. 14 presents a data utilization system 520
operable to receive and utilize data generated by a measur-
ing device 502.

[0136] In a preferred embodiment, data utilization system
520 comprises a display 590, typically comprising a visual
display 592 and optionally additionally comprising an audi-
tory display 594. Visual display 592 is typically useful to a
user such as a medical practitioner utilizing device 502 for
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such purposes as medical diagnosis of a patient, or for
monitoring progress of a medical treatment. Both visual
display 592 and auditory display 594 are typically useful for
providing feedback to a trainee monitoring his own body
processes during a biofeedback training session. In a pre-
ferred embodiment, visual display 592 is a bar graph display
524.

[0137] In a preferred embodiment, data utilization system
520 further comprises a data recording facility 606 com-
prising mechanisms for storing data and for storing results of
calculations. In a preferred embodiment, data utilization
system 520 further comprises a calculation facility 608 for
making calculations based on stored data or on data received
from device 502.

[0138] Calculation facility 608 optionally comprises a
microprocessor 596 operable for making calculations.

[0139] Data recording facility 606 comprises a memory
598 operable to store data. Stored data is typically utilized
as a basis for calculations made by calculation facility 608,
and may also be further used for delayed display.

[0140] Memory 598 preferably comprises a ram memory
600 for short-term storage and a hard disk 602 for long-term
storage, and may optionally further comprise a flash
memory 610, a bubble memory 612, a CD reader and
recording device 614, a DVD reader and recording device
616, or any similar data storage device able to function as a
data recording facility.

[0141] In a preferred embodiment, data recording facility
606 comprises a database 620.

[0142] In a preferred embodiment, data stored in database
620 during a first treatment of a patient may be compared by
calculation facility 608 to data received from device 502
during subsequent treatment of a patient, the results of this
comparison being displayed by display 590 in the form of a
graphic comparison or in a form which emphasizes trends of
development in the received data over time.

[0143] In a further preferred embodiment, data utilization
system 520 comprises a biofeedback training system 622,
operable to provide feedback to an operator regarding mea-
surements of measured by device 502 consequent on vol-
untary actions by the user, thereby providing a reinforce-
ment system for facilitating learning of voluntary control of
selected body processes by the user.

[0144] Attention is now drawn to FIG. 15, which is a
simplified schematic showing additional preferred embodi-
ments of a distance measuring system according to the
present invention.

[0145] FIG. 15 presents a distance measuring device 502,
presented here as having a modified annular form charac-
terized by a rounded diamond shape. In a preferred embodi-
ment presented in FIG. 15, device 502 comprises a plurality
of electronic measurement devices 512. Distribution of a
plurality of measurement devices 512 within device 502
presents the advantage that device 502, so configured, is
enabled to simultaneously measure distances in a plurality of
directions.

[0146] Device 502, in the various embodiments and con-
figurations described hereinabove, has been primarily
described as a tool for measuring distances. It is to be noted,
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however, that an important use for such a device is in the
measurement of muscle strength and of muscle tone, for
various muscles and muscle groups concentrating around
various cavities of the human body. A typical use for device
502, for example, is in the diagnosis and treatment of urinary
incontinence in women. It is well known that various types
of urinary incontinence are typically associated with weak-
ness and dysfunctionality of specific muscle groups. Device
502 can be used to quickly, easily, and consistently measure
the strength of such muscle groups. For some diagnostic
purposes, the distance of vaginal walls one from another, in
various dimensions, can be considered to be correlated with
muscular strength of those. For other purposes, measure-
ments may be taken comparing distances in various direc-
tions measured without voluntary tensing of muscles, and
compared to measurements in the same dimensions taken
during tensing of muscles. In some diagnostic contexts, a
large difference between the relaxed and the tensed state of
the muscles can be taken as a measure of muscular strength.
In other diagnostic contexts, a large difference between
particular measures of distances between tensed and relaxed
states may reflect a weakness in muscles which, had they
been stronger, would have prevented such a large displace-
ment.

[0147] A fruitful utilization of device 502 consists of
measuring change in muscle strength as a response to
therapeutic procedures. For one example, urinary inconti-
nence is sometimes treatable by the use of Kegel exercises
or other exercises. Yet it is widely known that Kegel
exercises are difficult to learn to do properly, and that a large
percentage of the patients attempting to treat urinary incon-
tience through the use of such exercises do not reap the
expected benefit because they do not properly execute the
exercise. In this context, use of device 502 can benefit such
patients both by providing immediate feedback during
execution of an exercise as to the correctness of the exercise,
and by providing long-term feedback to a patient by mea-
suring changes in muscle strength over the course of a
treatment program.

[0148] As described, urinary incontinence may in many
cases be treated by means of electrical stimulation of
muscles for the purpose of developing strength of the
stimulated muscles and improved muscle tone throughout
the urinary tract area. Device 502 may be useful in evalu-
ating progress of such a treatment, by providing consistent
measurements of muscle strength, comparable over time.
System 500, comprising device 502 and a data utilization
system as described hereinabove in the context of a discus-
sion of FIG. 14, is operative to show developmental trends
in data recorded over a course of treatment.

[0149] Referring again to FIG. 15, there is presented a
configuration which is highly convenient when device 502 is
used as a measurement device in the context of a course of
therapeutic stimulation of muscles to treat urinary inconti-
nence. Electrodes 630 of a therapeutic muscle stimulation
system may be combined with the configurations of device
502 as described hereinabove, to provide a combine stimu-
lation and measurement device 632, comprising both mea-
surement configurations of device 502, and muscle stimu-
lation configurations comprising electrodes for electrical
stimulation of muscles, and other elements constituting an
electrical muscle stimulation device.
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[0150] Thus, the present embodiments provide inter alia a
device utilizable for electrically stimulating the muscles and
nerves defining and surrounding the intravaginal cavity. In
sharp distinction to prior art devices, some of which are
described in the background section hereinabove, the
present invention present a simple solution for traversing the
inherent limitations of prior art devices. By virtue of it’s
memory properties the device, according to the teachings of
the invention: (i) self conforms to the anatomy of a wide
range of individuals thus maintaining optimal contact
between the electrode pairs provided thereupon and the wall
of the intravaginal cavity; (ii) can be easily applied to, and
removed from, the intravaginal cavity; and (iii) it remains at
the desired location within the intravaginal cavity without
producing discomfort while allowing the individual to be
mobile without fear of device displacement.

[0151] The above embodiments thereby enable accurate
stimulation of the muscles and nerves defining and sur-
rounding the intravaginal cavity, and measurement of mus-
cular activity, the measurement of muscular activity allow-
ing biofeedback techniques as described above. It is
particularly useful for treatment or prevention of urinary
incontinence, a condition characterized by involuntary loss
of urine; and/or (ii) imbalance of the autonomic nervous
system versus the parasympathetic system, which is the
cause of bladder dysfunction; both may benefit by such
stimulation.

[0152] Thus electrical-stimulation and biofeedback moni-
toring provided by the device of the present invention can be
utilized to effectively increase muscle strength while assess-
ing muscle activity and prescribing the best course of
treatment for the individual treated.

[0153] Additional objects, advantages, and novel features
of the present invention will become apparent to one ordi-
narily skilled in the art upon examination of the following
examples, which are not intended to be limiting. Addition-
ally, each of the various embodiments and aspects of the
present invention as delineated herein above and as claimed
in the claims section below finds experimental support in the
following examples.

EXAMPLES

[0154] Reference is now made to the following examples,
which together with the above descriptions illustrate the
invention in a non-limiting fashion.

Bladder Function

[0155] Bladder Function has two phases (FIGS. 22a-¢);
during the filling phase, the bladder stores urine until it can
be emptied voluntarily, while during the emptying phase, the
bladder releases its contents under voluntary control. Dis-
orders that affect bladder storage (filling phase) cause uri-
nary incontinence, whereas disorders of the emptying phase
cause either partial or complete urinary retention. Disorders
of both the filling and emptying phases are often found in the
same patient, especially in older women.

[0156] Neurological control of bladder activity is
extremely complex and is yet to be completely understood.
The bladder and urethra are primarily innervated by the
autonomic nervous system. Somatic nerves that innervate
the pelvic floor muscles and the external urethral sphincter

Feb. 12, 2004

modulate this system. Control of continence relies upon the
interplay between these two nervous systems and is coor-
dinated by several centers in the brain and spinal cord.

[0157] Filling Phase:

[0158] During the filling phase of bladder function, the
detrusor muscle is at rest in a non-contractile state. The
bladder has the ability to hold increasing volumes of urine
(accommodation) without a concomitant rise in internal
pressure. When accommodation is lost or impaired, sponta-
neous involuntary bladder contractions can result, leading to
involuntary urine loss (FIGS. 21a-%). The spontaneous
contractions, known as detrusor overactivity, unstable blad-
der, or detrusor instability, are a common cause of urinary
incontinence.

[0159] The filling phase of bladder function is produced
by sympathetic stimulation of f-adrenergic receptors within
the bladder wall, which cause detrusor relaxation. At the
same time, the sympathetic nervous system inhibits para-
sympathetic activity, further promoting a relaxed state.
Detrusor relaxation during the filling phase is a key com-
ponent for bladder accommodation. Sympathetic stimula-
tion of the alpha-adrenergic receptors in the internal sphinc-
ter muscles causes constriction with a concomitant rise in
urethral pressure.

[0160] The external urethral sphincter and levator ani
muscles serve as backup continence mechanisms. Although
in a constant state of contraction, these muscles can further
contract during times of increased mechanical stress to
forestall voiding for a short time. Both are influenced in a
dual fashion from the pundendal nerve and sacral efferent
nerves. Once the bladder reaches its functional capacity
(usually 350-650 ml), receptors within the detrusor muscle
signal higher cortical centers in the brain to initiate the
emptying phase (or to continue the filling phase voluntarily).

[0161] Emptying Phase:

[0162] Voiding, or micturition, depends on the coordi-
nated activity of the urethra and detrusor muscle. Voiding is
initiated by relaxation of the urethra and levator ani muscles,
closely followed by a detrusor contraction. Inhibition of the
pudendal and sacral efferent nerves produces relaxation of
the external urethral sphincter and levator ani muscles Thus
a posterior slackening of the supportive fascial hammock of
the urethra eventuates. Meanwhile the cortex inhibits the
sympathetic system and relaxation of the internal urethral
sphincter occurs. The urethra shortens and that lowers
resistance to urine flow. Activation of parasympathetic cho-
linergic receptors in the detrusor muscle stimulates bladder
contraction, and micturition begins.

[0163] Emptying phase abnormalities may be due to a lack
of timing between urethral relaxation and bladder contrac-
tion. Side effects of drugs or spinal cord disorders such as
multiple sclerosis can result in urinary retention. Impaired
contractility can occur with trauma, over-distention, fibrosis,
or inflammatory processes that affect the bladder (FIGS.
21a-h). Lastly, voiding dysfunction can also result from
increased outlet resistance caused by severe prolapsed
organs trough the vagina or tumors.

[0164] The primary mechanism of continence (FIGS.
6a-8b), is produced by loops of specialized smooth muscle
at the internal urethral sphincter. The urethra, resting on its
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supportive hammock of connective tissue (called the pub-
ocervical fascia) is held in a position that prevents rotational
descent (Urethrocele) into the vagina. Increases in intra-
abdominal pressure compress the anterior urethral wall
against the posterior urethral wall, which is fixed against the
pubocervical fascial backstop. This action adds additional
closing pressure to that generated by the internal sphincter
mechanism. To further secure urinary continence, the exter-
nal sphincter mechanism closes the middle portion of the
urethra. The submucosal blood vessels plexus also plays a
role in the prevention of leakage by sustaining a passive
urethral pressure. Usually, incontinence only becomes clini-
cally apparent when multiple failure of these systems take
place.

EXAMPLE 1

Genuine Stress Incontinence

[0165] Cause:

[0166] Involuntary loss of urine associated with increased
intra-abdominal pressure (FIGS. 19a-¢) is usually accom-
panied by a loss of support for the bladder neck/urethrovesi-
cal junction. On physical examination, this lack of support
(urethrovesical junction hyper mobility, or as it is more often
defined: bladder neck hyper-mobility) can be seen as a
posterior rotational descent of the anterior vaginal wall into
the vagina on straining.

[0167] A rare subtype of stress incontinence, termed
intrinsic sphincter deficiency, is typified by paradoxical
urethral sphincter opening during time of increased intra-
abdominal pressure, even though the urethrovesical junction
is relatively immobile on straining. Intrinsic sphincter defi-
ciency is often seen in-patients who have had multiple
anti-incontinence surgical procedures. Patients who have
intrinsic sphincter deficiency often experience continuous
leakage or leakage with minimal exertion.

[0168] Treatment Regimen:

[0169] According to the present invention, strengthening
the pelvic floor muscles can heal mild and moderated
genuine stress incontinence (unless the passive support of
the connective tissue is too impaired and surgical repair is
required). Positioning the device of the present invention
within the vaginal cavity, such that each pair of electrodes is
adapted to the different shape, location and unique direction
of the muscle fibers is central for efficient ES treatment and
SEMG reading. This ensures that the iliococcygeus and the
Pubococeygeus (with the most important Puborectalis)
muscles, which exhibit different location and direction, are
treated separately by each pair of electrodes. Since the
device of the present invention can be utilized to stimulate
a weak muscle, whether unilaterally or bilaterally, it pro-
motes the re-balancing of the hammock support of the pelvic
organs, including the bladder neck. Furthermore, a repeated
voluntary or artificial (via ES) contraction of the pelvic floor
muscles has been found as an efficient strengthening factor
to the existing supportive ligaments. Stimulation may also
improve the re-innervation of partly denervated pelvic floor
muscles by enhancing the regeneration of surviving motor
axons.

[0170] The para and peri-urethral pelvic floor muscles
contain slow, non-fatigable twitch muscle fibers (mostly in
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the external urethral sphincter, which is the extension of the
Puborectalis muscle) which function is maintaining conti-
nence. The slow twitch muscle fibers have a fusion fre-
quency of about 10-20 Hz. The para and peri-urethral pelvic
floor muscles also contain fast-fatigable twitch muscle fibers
(mostly the ilio and pubococcyegeus muscles), which pro-
duce 10 to 20 times more contraction force than the slow
fibers. These muscles provide most of the closing force of
the urethra during augmentation of intra-abdominal pressure
(like coughing, sneezing etc.). Furthermore, the integrity of
fast twitch muscle fibers is important for several other
functions such as obtainment of normal orgasm, (which
requires the ability of 0.8 contractions per second), and
prevention of pelvic pain, such as vestibulitis, vulvodynia,
urethral syndrome etc. The fast twitch muscle fibers have a
fusion frequency of about 35-50 Hz.

[0171] 1t should be noted that when muscles are voluntary
contracted, only 60% of the fast-twitch-muscle-fibers are
recruited. In contrast, ES treatment recruits all of the fast
twitch muscle fibers, thus enabling more efficient training of
such muscles fibers. Hence ES treatment achieves the
desired strengthening goals within several weeks rather than
the months it takes self exercise regimens.

[0172] An optimal incontinence treatment should include
sequential or concomitant electrical stimulation of both fast
and slow twitch muscle fibers. The device of the present
invention enables such treatment since it allows the appli-
cation of two unique and separate currents simultaneously or
sequentially.

[0173] Forexample, [liococcygeus stimulation via a 50 Hz
current provided from one or more pairs of electrodes, and
puborectalis and/or external urethral sphincter stimulation
via a 10 Hz current provided from a second pair of elec-
trodes can be used as a suitable treatment regimen.

[0174] The stimulation and rest periods are selected
according to need, or as detected by muscle feedback
monitoring (e.g., SEMG—Surface Electro-Mayograph). If
the muscles are very weak a 5 second stimulation/10 second
rest interval is appropriate. If the muscles are strong and
prevention is desired a 10 second stimulation/10 second rest
interval is used.

[0175] The duration of a treatment regimen is adapted
according to individual needs. A short-term treatment regi-
men of 20 minutes/twice a day, with maximal intensity
supportable, is optimal. A long-term treatment regimen,
which is most suited for strengthening the musculature,
would typically include an 8 hour/once a day treatment, at
sub-sensational ES intensity. Although the latter treatment
regimen is more efficient, it is less common, since prior art
devices are typically uncomfortable and less accurate due to
poor electrode positioning.

[0176] A typical duration of treatment is 12 weeks, and is
recommended prior to elective surgical repair of defective
connective tissue, since it has been previously shown that
without the integrity of Puborectalis the recurrence of GSI
occurs within 18 months in 50% of patients.

EXAMPLE 2
Detrusor Instability
[0177] Cause:

[0178] Incontinence with a strong urge to void stems from
involuntary detrusor contractions, occurring during the fill-
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ing phase (FIGS. 20a-g). Normally, either these contrac-
tions should not occur or the woman should be able to
suppress the desire to urinate for a few minutes. “The
bladder has escaped from the brain’s control”—is a simple
way to think about detrusor instability.

[0179] Since detrusor instability may result from several
conditions, it has its own differential diagnosis. Symptoms
suggesting bladder overactivity such as, frequency, urgency,
and nocturia should be carefully assessed since they can
sometimes herald potentially curable diseases.

[0180] For example, in older women, urinary tract infec-
tions (FIGS. 21g-%) can cause symptoms of urge inconti-
nence, rather than the usual dysuria and suprapubic pain
commonly seen in younger women. About 20% of women
with bladder tumors (FIG. 21g) present with the irritating
symptoms of urge incontinence, rather than hematuria. Blad-
der stones (FIG. 21g) can also produce similar symptoms
and, unlike nephrolithiasis and ureterolithiasis, usually do
not cause pain or hematuria. Bladder stones are most com-
monly found in nursing home residents who have urinary
stasis and chronic bladder infections. Urge incontinence is
also a result of suburethral diverticula (FIG. 21g). These
fluid-filled sacs are usually found along the posterolateral
portion of the urethra. Diverticula can be multiple or single
and can contain chronically infected urine, stones, or
tumors. All the above pathologies present a contraindication
to ES, but not to voluntary activation of the muscles, under
biofeedback control. Lastly, prior anti-incontinence surgery,
such as retropubic colposuspensions, can also result in urge
incontinence (FIGS. 21b-¢), as well as insufficient urethral
closure pressure due to estrogen deficiency.

[0181] Although the diagnosis of detrusor instability typi-
cally implies that the patient is neurologicaly normal, some
neurologic conditions can alter bladder function, resulting in
unstable bladder contractions. Detrusor overactivity thought
to be due to a neurologic disease is called detrusor hyper-
reflexia. Neurologic disorders that commonly cause detrusor
instability are Alzheimer disease, parkinsonism, multiple
sclerosis, and stroke.

[0182] Treatment Regimen:

[0183] The device of the present invention can be posi-
tioned within the vaginal cavity and used to treat (via ES)
both the bladder sympathetic inhibitory system and the
central inhibitory pathway to parasympathetic motor neuron.
Both systems operate at rather low frequencies. Maximal
inhibition via the sympathetic route can be obtained via a 5
Hz current, whereas the central inhibitory pathway can be
activated using a 5-10 Hz signal. The frequency character-
istics are similar for reflexes elicited from the genital and
anal region.

[0184] Phasic detrusor instability (or “idiopathic detrusor
instability”) which constitutes approximately 95% of all the
detrusor hyper-activities, is a condition that results from
minor imbalance between the bladder’s positive-feedback
system and the spinal inhibitory mechanism. Also, it is the
most responsive of all the urinary pathologies to ES, without
preferences to long-term ES treatment (8 hours a day of sub
sensorial bi-phasic current), or maximal short-term ES treat-
ment (20-30 minutes, at least twice a week).
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[0185] The uninhibited overactive bladder, which is the
non-voluntary loss of urine without any warning due to the
lack of sensory projection between the pontine center and
the frontal lobe (neurogenic dysfunction), is less amenable
to treatment. As such, maximal stimulation is the therapy of
choice.

[0186] The present invention proposes a new method for
treating both sympathetic and central inhibitory pathways
via ES stimulation. Simultaneous application of two unique
frequencies (5 Hz and 10 Hz) to different tissue regions
ensures maximal treatment efficiency.

EXAMPLE 3

Mixed Incontinence

[0187] Cause:

[0188] Mixed Incontinence (GSI+DI) is the most common
urinary incontinence disorder. Mixed incontinence is readily
treatable via electric stimulation (ES) which induces mul-
tiple reflex effects restoring urinary control. An ES treatment
regimen can be targeted to inhibit an overactive detrusor
with concomitant improvement of urethral closure. A further
advantage of ES treatment is that no outflow obstruction is
created (unlike pessaries and some surgical procedures).
Thus, ES seems to be the therapy of choice when combi-
nation of stress incontinence and Detrusor instability is
present.

[0189] Treatment Regimen:

[0190] The present invention enables treatment via muscle
awareness and voluntary training monitored by biofeedback
(BFB); or muscle strengthening as well as bladder over-
activity inhibition by ES. A unique feature of the present
invention is its ability to treat both pathologies at the same
time via a combined ES treatment regimen. An optimal
treatment regimen in this case includes a 5-10 Hz signal for
DI and a 50 Hz signal for GSI, for an interval including 5
seconds of stimulation and 10 seconds of rest.

[0191] The maximal short-term treatment regimen
includes a 20-30 minute session/twice a day or at least twice
a week. The long-term treatment regimen includes an 8
hour/day stimulation, for 6 weeks to 12 weeks of treatment.
Alternatively; a single current of an intermediate frequency
of 20 Hz can also be utilized.

[0192] It will be appreciated that such a treatment regimen
is still recommended even in cases where surgical interven-
tion is suggested, since following treatment according to the
present invention, the patient becomes a more suitable
candidate for surgery.

EXAMPLE 4

Overflow Incontinence

[0193] Involuntary loss of urine associated with an over-
distended bladder can have a wide range of presentations,
including frequent or constant urinary dribbling along with
symptoms of stress and urge incontinence. Overflow incon-
tinence can be due to outlet obstruction or may be secondary
to an a-contractile or hypo-contractile detrusor muscle (FIG.
21a-h).
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[0194] Outlet obstruction is frequently encountered in
men. It is rarely seen in women except when it is secondary
to surgical procedures—retropubic colposuspensions (par-
tial urethral obstruction), urethral procedures (urethral
stenosis)}—or severe pelvic prolapse (urethral kinking).
When overflow incontinence does occur in women, it is
more commonly associated with detrusor insufficiency or
a-contractility, in which the bladder contraction is weak or
nonexistent and voiding is incomplete or impossible. This
condition can occur with certain drugs, fecal impacting, or
after radical pelvic surgery. Neurologic diseases—such as
diabetes, spinal cord tumors, and multiple sclerosis—can
also cause overflow incontinence. Multiple sclerosis can
have many effects on bladder health, causing urinary reten-
tion, incontinence from detrusor hyperreflexia, or both reten-
tion and leakage.

[0195] Treatment Regimen:

[0196] Overflow incontinence is not amenable to ES treat-
ment, since it may increase bladder dysfunction by augmen-
tation of hypo-contractility. However, the device of the
present invention can be utilized to collect biofeedback in
this case, to thereby increase awareness and ameliorate
vesicourethral function.

EXAMPLE 5

Estrogen Deficiency

[0197] Estrogen status seems to play an important role in
the continence mechanism and as such may be an important
contributing factor to incontinence after menopause.

[0198] The lower urinary tract is rich in estrogen recep-
tors. When these receptors are stimulated blood flow to the
arteriovenous plexus, found in the submucosa of the urethra,
is increased (FIGS. 18a-b). Augmented blood flow to this
area enhances coaptation of the urethral mucosa and raises
urethral pressure, promoting continence. Muscle activity is
another factor that contributes to blood flow and thereby to
urethral coaptation. It is well known that at the moment
women stop benefiting from intercourse, due to any reason,
the whole pelvic area begin to degrade and thus pathologies
appear.

[0199] Treatment Regimen:

[0200] According to the present invention, incontinence
caused by estrogen deficiency can be treated by pelvic floor
activation, with any frequency and intensity that creates
muscle fibers contraction, such that blood flow to the area
will amplify the mucosal blood supply.

EXAMPLE 6

Vulvar Diseases and Pelvic Pain

[0201] Pain in the pelvic region is very common. About
15% of the female population suffer from one or more forms
of pelvic pain. Pelvic pain is diagnosed when such pain
exists more than 6 weeks and does not respond to conven-
tional medical treatment.

[0202] Pelvic pain may originate from the vulvar zone
(vestibulitis, vulvodynia, dysparunia, episiotomy etc.), the
vagina or the ano-rectal area (pudendal nevralgia, coccy-
dinia, rectalgia etc.) and may be caused by infection, chronic
regional pain, trauma and the like.
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[0203] As well as being a source of great discomfort,
pelvic pain oftentimes reduces a woman’s will to have
intercourse and as such, its short and long-term effects on
conjugal life, self-image and quality of life can be signifi-
cant.

[0204] Treatment:

[0205] A common factor to all of these pathologies is the
protective muscle spasm, which occurs as a defense reaction
to pelvic pain. As a result, blood supply diminishes at the
affected region and healing cannot take place. In addition to
such changes in muscle neurological activity, the muscle
becomes weak and unstable and it maintains higher tonus
than normal.

[0206] Muscle training through BFB helps to normalize
muscle tone, as does a suitable ES treatment which is
targeted at creating a dermal block.

[0207] ES treatment can be used to eliminate pain thus
breaking the vicious cycle of “pain-muscle spasm-pain”. In
addition, ES treatment helps the patient to regain normal
neural activity of the pelvic floor muscles thus increasing
their strength.

[0208] By applying a 200 ms pulse signal of 50-150 Hz,
ES treatment can be utilized to effect segmental inhibition,
which produces endorphin secretion through the peripheral
effect of “Gate Control”. The effect of such ES treatment is
immediate but short lasting.

[0209] A central nervous system inhibitory effect can be
obtained by ES stimulation of morphomimetic endogens
secretion at the spinal cord fluid level. The ES parameters for
such treatment include a 200-300 ms pulse signal of 1-10
Hz. Although such ES treatment does not produce immedi-
ate results, it produces sustained long-term effects.

[0210] Using the device of the present invention to pro-
vide an ES signal of 50 Hz, for muscular regulation, con-
comitantly with an ES signal of about 10 Hz to alleviate pain
and discomfort, an effective treatment can be provided.

EXAMPLE 7

Female Sexual Arousal Disorder

[0211] Female Sexual Arousal Disorder (FSAD) afflicts
more than 20 million American women.

[0212] FSAD may be caused by psychological factors
such as, low self esteem and/or physical factors such as
inadequate blood flow to the erector bodies of the female
sexual organ which may be caused by excessive smoking, or
diabetes, or poor voluntary pelvic muscle fitness due to
disuse atrophy, state post-traumatic history (such as vaginal
birth, vaginal operations) or chronic muscle hypertension.

[0213] FSAD caused by poor voluntary pelvic muscle
fitness typically results from an inability to prevent the
escape of blood from the sensitized area during the arousal
phase which results in inadequate blood flow to the erector
bodies of the female sexual organ, or by failure to produce
orgasm, which demand fast twitch muscle contraction of
about 0.8 per second.
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[0214] Treatment:

[0215] Since blood flow in and around a tissue adjusts
according to the demand of that tissue, stimulation of a
specific group of muscles can be used to increase/modify
blood supply to various tissues and to thereby treat FSAD.

[0216] To efficiently treat FSAD, control of the fast twitch
muscle fibers must be acquired. This implies that the treat-
ment regimen must be selected so as to enable rapid and
complete recruitment of the muscle fibers, which recruit-
ment depends upon anaerobic energy.

[0217] An ES treatment regimen including stimulation at
50 Hz, recruits the fast twitch muscle fibers immediately,
even in low volume, As such, stimulated muscles can be
trained longer without fatigue. Thus, ES treatment using the
device of the present invention achieves the desired
strengthening and the necessary blood flow within few
weeks instead of the months it takes commonly used exer-
cise regimens.

[0218] In addition to providing the benefits of ES treat-
ment, the novel configuration of the device of the present
invention enables use anytime, anywhere while allowing the
individual to be mobile without fear of device displacement.

[0219] Although the invention has been described in con-
junction with specific embodiments thereof, it is evident that
many alternatives, modifications and variations will be
apparent to those skilled in the art. Accordingly, it is
intended to embrace all such alternatives, modifications and
variations that fall within the spirit and broad scope of the
appended claims. All publications, patents, patent applica-
tions mentioned in this specification are herein incorporated
in their entirety by reference into the specification, to the
same extent as if each individual publication, patent or
patent application was specifically and individually indi-
cated to be incorporated herein by reference. In addition,
citation or identification of any reference in this application
shall not be construed as an admission that such reference is
available as prior art to the present invention.

What is claimed is:

1. A device for interacting with muscles and nerves
defining and surrounding an intravaginal cavity of an indi-
vidual, the device comprising:

(2) a body having memory properties such that when said
body is contracted and positioned within an intravagi-
nal cavity of the individual said body self expands to
conform to a contour of the intravaginal cavity; and

(b) at least one pair of electrodes being attached to an
exterior surface of said body such that when said body
is positioned within the intravaginal cavity, each elec-
trode of said at least one pair of electrodes is biased
against a wall of the intravaginal cavity to thereby
maintain electrical contact with said wall, wherein an
electrical current providable from said at least one pair
of electrodes serves for electrically stimulating the
muscles and nerves defining and surrounding the intra-
vaginal cavity.

2. The device of claim 1, placeable within the intervaginal
cavity of an individual for treating a pelvic floor dysfunction
in the individual.

3. The device of claim 1, further comprising a power and
control unit being for providing said electrical current to said
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at least one pair of electrodes, said power and control unit
being attachable to connectors being in electrical commu-
nication with said at least one pair of electrodes.

4. The device of claim 3, wherein said connectors are
positioned on a portion of said body such that when said
body is positioned within the intravaginal cavity and
attached to said power and control unit, said power and
control unit is positioned outside of the intravaginal cavity.

5. The device of claim 1, wherein said body is constructed
of an elastic material selected from the group consisting of,
rubber, latex and silicon.

6. The device of claim 1, wherein a width of said body
when relaxed is at least 1.3-1.5 times larger than said width
of said body when fully contracted.

7. The device of claim 1, wherein a length of said body
when relaxed is 1.3-1.7 times shorter than said length of said
body when fully contracted.

8. The device of claim 1, wherein said at least one pair of
electrodes includes an electrically conductive material
selected from the group consisting of gold, carbon, stainless
steel, silver and platinum.

9. The device of claim 3, wherein said power and control
unit further includes a controller for controlling duration
and/or intensity of electrical currents provided therefrom to
said at least one pair of electrodes.

10. The device of claim 1, further comprising at least one
sensor attached to said body, such that when said body is
positioned within the intravaginal cavity, said at least one
sensor is capable of sensing muscle activity of the muscles
defining and surrounding the intravaginal cavity.

11. The device of claim 10, wherein said at least one
sensor attached to said body is a pressure sensor or an
electrical activity sensor, or a displacement sensor.

12. The device of claim 10, wherein said at least one
sensor attached to said body further includes a transmitter.

13. The device of claim 12, wherein said transmitter
serves for transmitting a signal receivable outside the body,
said signal including data pertaining to said muscle activity
sensed by said at least one sensor.

14. The device of claim 12, further comprising at least a
second sensor.

15. The device of claim 11, further comprising at least a
second sensor.

16. The device of claim 11, said sensor comprising an
oscillator having a frequency variable in response to pres-
sure applied thereto.

17. The device of claim 1, wherein said body defines a
substantially rounded diamond shaped frame when relaxed.

18. The device of claim 1, wherein said at least one pair
of electrodes includes a plurality of electrode pairs, each pair
of electrodes of said plurality of electrode pairs being
attached to a specific region of said exterior surface of said
body, such that each pair of electrodes is biased against a
specific region of said wall of the intravaginal cavity when
said body is positioned within the intravaginal cavity.

19. A device for interacting with muscles and nerves
defining and surrounding an intravaginal cavity of an indi-
vidual, the device comprising:

(a) a body having memory properties such that when said
body is contracted and positioned within an intravagi-
nal cavity of the individual said body self expands to
conform to a contour of the intravaginal cavity; and

(b) at least two sensors attached to a surface of said body
such that when said body is positioned within the
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intravaginal cavity, each sensor being positioned such
that it is able to detect movement of at least one muscle
defining and surrounding the intravaginal cavity.

20. The device of claim 19, said sensors comprising an
oscillator having a frequency variable in response to pres-
sure applied thereto.

21. The device of claim 20, further comprising a reference
frequency generator for generating a reference frequency
against which to measure variations of said sensor frequen-
cies.

22. The device of claim 19 further comprising a biofeed-
back unit for providing a user sensible output indicative of
sensed muscle activity.

23. A system for stimulating muscles and nerves defining
and surrounding an intravaginal cavity of an individual, the
system comprising:

(2) an intravaginal positionable device assembly includ-
ing:

(1) a body having memory properties such that when
said body is contracted and positioned within the
intravaginal cavity of the individual said body
expands to conform to a contour of the intravaginal
cavity; and

(ii) at least one pair of electrodes being for providing an
electrical current, said at least one pair of electrodes
being attached to an exterior surface of said body
such that when said body is positioned within the
intravaginal cavity, each electrode of said at least one
pair of electrodes is biased against a wall of the
intravaginal cavity to thereby maintain electrical
contact with the intravaginal cavity wall, said elec-
trical current providable from said at least one pair of
electrodes serves for electrically stimulating muscles
and nerves defining and surrounding the intravaginal
cavity; and

(iii) a power and control unit being detachably attached
to said body and being for providing electrical cur-
rent to said at least one pair of electrodes; and

(iv) at least one sensor attached to said body, such that
when said body is positioned within the intravaginal
cavity, said at least one sensor is capable of sensing
muscle activity of the muscles and nerves defining
and surrounding the intravaginal cavity; and

(v) a transmitter being for transmitting a signal receiv-
able outside the body, said signal including data
pertaining to said muscle activity sensed by said at
least one sensor; and

(b) an extracorporeal monitoring unit being for processing
said signal received from said transmitter to thereby
determine duration or intensity of said electrical current
provided to said at least one pair of electrodes from said
power and control unit.

24. The system of claim 23, wherein the system serves for
treating or preventing a pelvic floor dysfunction in the
individual.

25. The system of claim 23, wherein said body is con-
structed of an elastic material selected from the group
consisting of silicon, rubber and latex.

26. The system of claim 23, wherein a width of said body
when relaxed is at least 1-3-1.5 times larger than said width
of said body when fully contracted.
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27. The system of claim 23, wherein a length of said body
when relaxed is 1.3-1.7 times shorter than said length of said
body when fully contracted.

28. The system of claim 23, wherein said at least one pair
of electrodes include a conductive material selected from the
group consisting gold, carbon, silver, stainless steel and
platinum.

29. The system of claim 23, wherein said at least one
sensor attached to said body is a pressure sensor or an
electrical activity sensor, or a displacement sensor.

30. The system of claim 23, wherein said power and
control unit includes a receiver for receiving command
signal from said extracorporeal unit, said command signals
serving for modulating said duration or said intensity of said
electrical current provided to said at least one pair of
electrodes from said power and control unit.

31. The system of claim 23, wherein said body defines a
substantially rounded diamond shaped frame when relaxed.

32. The system of claim 23, wherein said at least one pair
of electrodes includes a plurality of electrode pairs, each pair
of electrodes of said plurality of electrode pairs being
attached to a specific region of said exterior surface of said
body, such that each pair of electrodes is biased against a
specific region of said wall of the intravaginal cavity when
said body is positioned within the intravaginal cavity.

33. Amethod of stimulating muscles and nerves defining
and surrounding an intravaginal cavity of an individual, the
method comprising:

(a) positioning an intravaginal device within the intrav-
aginal cavity of the individual, said intravaginal device
including:

(1) a body having memory properties such that when
said body is contracted and positioned within an
intravaginal cavity of the individual said body self
expands to conform to a contour the intravaginal
cavity; and

(ii) at least one pair of electrodes being for providing an
electrical current, said at least one pair of electrodes
being attached to an exterior surface of said body
such that when said body is positioned within the
intravaginal cavity, each electrode of said at least one
pair of electrodes is biased against a wall of the
intravaginal cavity to thereby maintain electrical
contact with said wall, wherein said electrical cur-
rent, providable from said at least one pair of elec-
trodes, serves for electrically stimulating muscles
and nerves defining and surrounding the intravaginal
cavity; and

(b) providing said electrical current of a predetermined
intensity, frequency and/or duration to said at least one
pair of electrodes attached to said exterior surface of
said body to thereby stimulate muscles and nerves
defining and surrounding the intravaginal cavity of the
individual.

34. The method of claim 33, wherein stimulation of the
muscles and nerves defining and surrounding the intravagi-
nal cavity serves for treatment or prevention of urinary
incontinence in the individual.

35. The method of claim 33, wherein stimulation of the
muscles and nerves defining and surrounding the intravagi-
nal cavity serves for treatment or prevention of a female
sexual arousal disorder.
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36. The method of claim 33, wherein said device includes
a plurality of electrode pairs, each pair of electrodes of said
plurality of electrode pairs being positioned at a specific
region of said exterior surface of said body, whereas each
pair of said plurality of electrode pairs is independently
provided with an electrical current of a specific frequency,
intensity and/or duration.

37. A device for sensing electrical activity of muscles
defining and surrounding an intravaginal cavity of an indi-
vidual, the device comprising:

(2) a body having memory properties such that when said
body is contracted and positioned within an intravagi-
nal cavity of the individual said body self expands to
conform to a contour of the intravaginal cavity; and

(b) at least one pair of electrodes being attached to an
exterior surface of said body such that when said body
is positioned within the intravaginal cavity, each elec-
trode of said at least one pair of sensing electrodes is
biased against a wall of the intravaginal cavity to
thereby maintain electrical contact with said wall.

38. The device of claim 37, wherein the device serves for
treating or preventing a pelvic floor dysfunction in the
individual.

39. The device of claim 37, further comprising a power
and control unit being attachable to connectors being in
electrical communication with said at least one pair of
electrodes.

40. The device of claim 39, wherein said connectors are
positioned on a region of said body such that when said body
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is positioned within the intravaginal cavity and attached to
said power and control unit, said power and control unit is
positioned outside of the intravaginal cavity.

41. The device of claim 37, wherein said body is con-
structed of an elastic material selected from the group
consisting of, rubber, latex and silicon.

42. The device of claim 37, wherein a width of said body
when relaxed is at least 1-3-1.5 times larger than said width
of said body when fully contracted.

43. The device of claim 37, wherein a length of said body
when relaxed is 1.3-1.7 times shorter than said length of said
body when fully contracted.

44. The device of claim 37, wherein said at least one pair
of electrodes includes an electrically conductive material
selected from the group consisting of gold, carbon, stainless
steel, silver and platinum.

45. The device of claim 37, wherein said at least one pair
of electrodes serve for sensing muscle activity of the
muscles defining and surrounding the intravaginal cavity.

46. The device of claim 37, wherein said body defines a
substantially rounded diamond shaped frame when relaxed.

47. The device of claim 37, further comprising at least one
sensor for sensing muscle activity.

48. The device of claim 47, further comprising a biofeed-
back device for displaying output of said at least one sensor
in user sensible manner.



