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Description
FIELD OF THE INVENTION

[0001] The present invention relates to an apparatus
as defined in the preamble of claim 1. The apparatus is
useful for strengthening the pubococcygeal muscles (i.e.,
pelvic floor muscles) for improved sphincter or urinary
control, and improving erectile dysfunction. More partic-
ularly, this invention relates to a biofeedback device that
guides a user through an exercise program for the pelvic
floor muscles.

BACKGROUND OF THE INVENTION

[0002] Over 18 million people in the US suffer from
urinary incontinence. Many forms of incontinence have
been linked to poor muscle tone in the pubococcygeus
or pelvic floor muscles. The pelvic floor muscles originate
from the symphysis pubis and extend posteriorly encom-
passing the urethra, the vagina, and the rectum. The pel-
vic floor muscles often work in conjunction with other
muscles, such as the sphincter urethrae, to control uri-
nation. Many pathological conditions, such as cystocoel
(hernial protrusion of the urinary bladder through the vag-
inal wall), rectocoel (hernial protrusion of part of the rec-
tum into the vagina), uterine prolapse (protrusion of the
uterus through the vaginal orifice), and bladder and sex-
ual dysfunctions, may be caused by a weakened condi-
tion of the pelvic floor muscles. It is widely known that
treatment of these pathological conditions generally in-
cludes development of muscle tone in the pelvic floor
muscles.

[0003] One procedure for improving tone in the pelvic
floor muscles is for the patient to exercise there muscles
through voluntary contractions. Many patients find it dif-
ficult to perform such exercises because of an unfamili-
arity with how to control the pelvic floor muscles or due
to the weakened state of the muscles. Some types of
voluntary exercises have been prescribed, such as the
exercises developed by Dr. Arnold Kegel. To perform
these exercises properly requires instruction, such as the
insertion of an instructor’s finger into the vagina or anus
to determine when the correct muscles have been con-
tracted. Once the patient has learned to contract the cor-
rect muscle group, the patient repeats the contractions
many times per day. The requirement for personal in-
struction is often an impediment to a patient seeking care
for incontinence or other conditions caused by pelvic
muscular dysfunction.

[0004] Many training devices have therefore been de-
veloped for assistance in exercising the pelvic floor mus-
cles. For example, U.S. Patent No. 4,161,938 to Remih
discloses a vaginal muscle exerciser having an inflatable,
compressible body connected to an air cell. The air cell
houses a piston connected to a tongue which raises and
lowers a U-shaped pointer riding along a numerical scale
to indicate the pressure. As a user applies pressure to
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the body by contraction of the pelvic muscles, air is forced
out of the body, through a tube and into the air cell. As
airenters orleaves the air cell, the piston moves upwardly
or downwardly to approximately indicate on the scale the
amount of applied pressure. A digital readout of the total
pressure applied to the compressible body is also dis-
closed.

[0005] U.S. Patent No. 2,541,520 to Kegel discloses
another device for exercising injured sphincter muscles.
The device includes a resilient member that is inserted
within a sphincter muscle. A hose connects the device
to a mechanical pressure gauge and an externally locat-
ed pump. As pressure is applied to the inflatable member
by the user’s sphincter muscles, air is forced from the
resilient member, through the hose and toward the me-
chanical pressure gauge, where the pressure is approx-
imately indicated by a needle on the pressure gauge.
[0006] DE-A-41 39 241 (Steindorf) discloses an appa-
ratus as defined in the preamble of claim 1 in the form of
a biofeedback training device comprising a program-con-
trolled physician’s or diagnostic unit (master) and a pro-
grammable patient’s unit (slave) each of which contain
a display, a processor, memory, a data port and at least
one connector for a sensory device.

[0007] None of these prior devices, however, have
been able to provide a fully effective exercise regimen.

SUMMARY OF THE INVENTION

[0008] The presentinventionis setoutinthe appended
claims.
[0009] The present invention has taken advantage of

the recognition of several previously unappreciated
drawbacks of the prior art. Although both Remih and
Kegel provide devices for exercising the pelvic floor mus-
cles, they do not guide the user through the exercises.
For example, the present inventors have found that a
drawback of the prior devices is that they do not direct a
user when to flex the pelvic floor muscles and for how
long. Additionally, these prior devices do not prevent the
user from over-inflating or under-inflating the inflatable
member, nor did they recognize that under-inflation re-
duces the effectiveness of the exercises. Furthermore,
the pressure gauges of these prior devices show the total
pressure in the inflatable member, rather than increased
pressure due to contraction of the pelvic floor muscles.
The present inventors have also found that users have
difficulty judging contractile strength based on the read-
out of the calibrated pressure gauges. The analog and
digital displays are difficult for a user to correlate with the
subjective experience of the contraction.

[0010] The presentinvention has overcome these pre-
viously unappreciated problems, by providing a device
having embodiments which present an intuitively helpful
display to the user that more effectively correlates with
the subjective sensations associated with pelvic floor
muscle contractions. The intuitive display may for exam-
ple be a series of arcs, concentric rings, or portions of
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concentric rings, that mimic the tightening of the muscles
of the pelvic floor around a probe inserted in the vagina
or rectum. The number of the concentric rings or arcs
increases or decreases to signify tightening or loosening
of the pubococcygeal muscles. Some embodiments of
the invention also function as training devices that guide
a user through an exercise routine, detect and correct
improper or injurious pressurization of an inflatable
probe, detect subtle contractile pressures, and/or have
a central pump bladder and display.

[0011] In particular embodiments, the present inven-
tion includes a biofeedback training unit for exercising
the pelvic floor muscles by guiding a user through an
exercise routine. The training unit tracks the overall ex-
ercise time and the time between flexing and relaxation
cycles. The training unit also monitors pressure in a probe
to ensure the pressure remains within predetermined lim-
its. If an error is detected due to improper pressure, the
training unit automatically prompts the user to take cor-
rective action.

[0012] In one aspect of the invention, the training unit
includes an inflatable, elongated, cylindrical probe for in-
sertion into an orifice such as the vagina or rectum. The
probe is a sensitively designed balloon sensor that ad-
justs to the user's anatomy. Additionally, the probe’s
pneumatic design ensures that electrical components
are not placed inthe user’s body. The training unit houses
a

controller, such as a microcontroller or microprocessor,
which is coupled to the inflatable probe for detecting the
pressure in the probe. A display is coupled to the con-
troller and includes a pressure indicator portion that dis-
plays information associated with the contraction and re-
laxation of the user’s pelvic floor muscles. The pressure
indicator portion displays the pressure increase due to
contraction of the pelvic floor muscles, rather than a total
pressure within the probe. Displaying the pressure in-
crease due to muscle contraction allows the user to ac-
curately assess muscle strength. The controller also
tracks the timing of the exercises and guides the user
through alternating flexing and relaxation cycles to pro-
vide a safe and effective urinary control regimen.
[0013] Inanotheraspect of the invention, the controller
monitors the pressure and determines whether the pres-
sure is above or below a predetermined threshold. If a
pressure problem is detected, the controller automatical-
ly takes corrective action. For example, if the pressure
is below a predetermined limit, the controller automati-
cally terminates the workout cycle and advises the user
to increase the pressure in the probe. If the pressure is
above a predetermined limit, the controller automatically
warns the user and suspends further exercises until the
pressure decreases.

[0014] These and other features of the present inven-
tion will be more readily apparent from the following de-
tailed description of a preferred embodiment which pro-
ceeds with reference to the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

FIG. 1 is a view of a first embodiment of a training
unit that includes a control/display unit in association
with a rectal and a vaginal probe.

FIG. 2is an exploded perspective view of the control/
display unit of FIG. 1.

FIG. 3 is an enlarged view taken along line 3-3 in
FIG. 2.

FIG. 4 is a block diagram schematically illustrating
the electrical components within the control/display
unit of FIG. 1.

FIG. 5 is a schematic cross-sectional view showing
the rectal probe in use in a male subject.

FIG. 6 is a schematic cross-sectional view showing
the vaginal probe in use in a female subject.

FIG. 7 is a block diagram of electrical components
for a training unit according to an embodiment of the
present invention, which guides a user through an
exercise routine of the pelvic floor muscles.

FIG. 8 is a flowchart of steps taken by the training
unit of FIG. 7 prior to entering a workout phase.
FIG. 9 is a top-level flowchart of steps taken by the
training unit of FIG. 7 after entering a workout phase.
FIGS. 10A-10B are detailed flowcharts of steps tak-
en by the training unit of FIG. 7 during a workout
phase.

FIGS. 11A-11F are illustrations of information dis-
played on the training unit of FIG. 7 prior to entering
a workout phase.

FIGS. 12A-12F are illustrations of information dis-
played on the training unit of FIG. 7 prior to and during
a workout phase.

FIGS 13A-13D are top, side and cross-sectional
views of the embodiment of the training unit shown
in FIG. 7.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0016] FIGS 1-4 and the description relating thereto
do not form part of the present invention but are provided
as examples which are useful for understanding the in-
vention.

[0017] FIG. 1 shows a comparative example of the
pubococcygeal muscular contraction sensing and feed-
back display apparatus 1,0, for enabling a user to
strengthen the pelvic floor muscles through biofeedback,
in a way which will be described in more detail below.
The user can be, for example, someone suffering from
any condition associated with weakness of the muscles
of the pelvic floor. Persons who have urinary stress in-
continence are an example (without limitation) of a pop-
ulation of users that would benefit from use of the device.
However, the apparatus 10 could also be used for any
other condition that would benefit from exercising the pel-
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vic floor muscles.

[0018] Apparatus 10 includes an inflatable probe 50,
which is insertable into an orifice of the user, A male
subject would use a relatively smaller probe 52, which is
designed for insertion into the anus, with the tip residing
in the rectum. A female subject would use a slightly larger
probe 54 which is designed for insertion through the vag-
inal opening for retention in the vagina. Because each
probe is substantially the same except for the orifice in
which its use is intended, only probe 52 will be described,
it being understood that probe 54 is similarly constructed.
[0019] As shown in FIGS. 1 and 5, probe 52 is prefer-
ably elongated and includes hemispherical end caps 56,
58 of molded plastic. A hollow, tubular structure 60 ex-
tends between caps 56, 58, and a series of openings 62
extend through the tube. Caps 56, 58 and tubular struc-
ture 60 are enveloped by any suitable non-toxic, elastic,
heat shrink skin 64 suitable for use in the human body.
A central compressible portion of probe 52 (between
caps 56, 58) is yieldable in response to contraction and
relaxation of the user's muscles, as described in more
detail below. The probes 50 are in effect a specially de-
signed balloon sensor that adjusts to individual patient
anatomy. Additionally, the probes’ pneumatic design al-
lows the probe to be used without placing electrical com-
ponents in the user’s body.

[0020] A tube-like conduit 66 is attached, at one end
to the probe 50, and at its other end to a control/display
unit 70. The conduit 66 may be interrupted, for example,
by a male/female coupling joint 68, so that the probe 50
and unit 70 can be selectively disconnected. The conduit
serves an air conveying function described in more detail
below.

[0021] The control/display unit 70 (FIGS. 1 and 2) at-
tached to once end of conduit 66 includes a housing,
having a top face 72, a pump bladder 74 operatively con-
nected to conduit 66 for inflating probes 52, 54, and a
user-visible display 76 for providing biofeedback to the
user. Preferably, bladder 74 is made of any suitable
shape-retentive elastomeric material which is resiliently
reboundable, and display 76 is electronically controllable
by electronic componentry located inside unit 70 and de-
scribed in more detail below. Display 76 includes multi-
ple, light-emitting diodes (LEDs) 78 forming a substan-
tially linear array, generally in the form of a bar-graph
type display. An on/off switch 80 controls the electronic
componentry described above and is movable between
three different settings or power ranges which include an
easy, medium, and advanced setting for allowing the user
to define and vary the strenuousness of the exercises.
[0022] As shownin FIGS. 2 and 3, bladder 74 may be
mounted on a manifold 82 by a circular, clamping mem-
ber 84, and the manifold in turn is fixed on a board 86
inside unit 70. The bladder is generally hemispherically
shaped and includes a central aperture 74a. When hous-
ing face 72 is in place, bladder 74 extends through an
aperture 72a in housing face 72 so as to be accessible
by the user. It will be appreciated that the reboundable
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characteristics of bladder 74 are due to its elastomeric
construction, which also makes it yieldable in response
to digital pressure applied by a user, as described in more
detail below.

[0023] FIG. 3 shows manifold 82 mounted on board
86 with screws 88, 90. Manifold 82 includes a cylindrical
wall portion 92 having a flat bottom face abutting wall
portion 92, and a top flat face 94. Apertures 96 pass
through flat face 94 to enable check valves 98 (FIG. 2)
and 100 (FIG. 3) to pass therethrough, for a purpose
described in more detail below. A standard T-joint con-
nector 102 is connected between manifold 82 and con-
duits 66, 104.

[0024] A pressure-sensing transducer 110 (FIG.3), al-
so called a sensor, is mounted within a cavity 112, within
manifold 82, and includes electrical contact structure 114
which couples the transducer between probe 50 and dis-
play 76. An O-ring 116 provides an air-tight seal for ac-
curate transducer operation.

[0025] A simplified diagram of the electrical system of
the example is shown in FIG. 4. The pressure sensor
110, which senses and determines pressure input gen-
erated by compression of the central compressible por-
tions of the probe 50, converts the sensed pressure into
arepresentative signal which is conveyed to display/driv-
er module 130 after suitable amplification by amplifier
120. The display/driver module 130 includes the LED-
formed array 78. The specific components to implement
the electrical system just described will be understood
by those of skill in the art. However, in the illustraded
example, transducer 110 is the Sensyn packaged probe
SX05D element, which operates well in pressure ranges
of between 0 to 35 kPa [0 to 5 psi], although any suitable
transducer will do. The illustrated example also uses the
LM358 dual operational amplifier package manufactured
by National Semiconductor as amplifier 120, and two
TSM2934 LED arrays may be used for the display/driver
module. On/off switch 80 (FIG. I) is a STS2400PC slide
switch suitably coupled between the power supply (which
may be AA batteries, not shown) and module 130 in a
manner which will be understood by those of skill in the
art. To complete the electrical system, a suitable resistor
network (not shown) is added for an offset adjust

Embodiment of FIGS. 7-13

[0026] A first embodiment of the training unit is shown
in FIGS. 7-13. The probe 50 can be essentially the same
as shown in FIGS. 1-6, but the training unit that receives
pressure signals and provides feedback to the user is
different As particularly shown in FIG. 13, a training unit
13 0 includes an outer case 132 for housing a printed
circuit board 134. As shown in the side view FIG. 13B, a
lid 136 is rotatably mounted to the outer case 132 by a
hinge 138. The top view of FIG. 13A shows the lid 136
in the open position. In the closed position, the lid 136
protects the user interface components, including a dis-
play 140, user input buttons 142 and a pump bladder
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144. The display 140 is a liquid crystal display (LCD)
having a pressure indicator portion 146, a strength or
scale portion 148, and a timing portion 150, each of which
will be described more fully below. The training unit 130
guides a user through an exercise routine that includes
alternating cycles wherein the user flexes and then re-
laxes their pelvic floor muscles.

[0027] The user input buttons 142 include a power
on/off button 152, a strength button 154, a solo button
156 and a time button 158. The power on/off button 152
turns the training unit on and off. The strength button 154
changes a scale setting of the pressure indicator portion
146 of the display 140. The solo button 156 places the
training unit 130 in solo or probe mode wherein the probe
50 can be disabled or enabled, respectively. The time
button 158 changes the duration of the flexing and relax-
ation cycles. The pump bladder 144 is similar to that
shown and described in FIG. 3.

[0028] FIG. 13C shows a cross-sectional view of the
training unit 130. In this embodiment, the display 140 is
mounted to the outer case 132 and is spaced apart from
the printed circuit board (PCB) 134. Switching supplies
160a and 160b are mounted to the PCB 134 and provide
backlighting to the display 140. Batteries 162 supply pow-
er to the training unit 130.

[0029] FIG. 13D shows another embodiment of the
present invention with the PCB 134 mounted directly to
and supported by the display 140. In this embodiment,
the display is not backlit so switching supplies are not
needed. Although FIGS. 13C and 13D show several dif-
ferent alternatives to packaging for the training unit 130,
the packaging is not critical to the invention and alterna-
tive designs may be used.

[0030] FIG. 7 illustrates components mounted to the
PCB 134. A sensor or pressure transducer 110 is similar
to the transducer shown in relation to FIGS. 3 and 4 and
is manufactured by Sensyn, Part No. SCCO5D The am-
plifier 120 is also similar to that already described in con-
nection with FIG. 4. The controller 168 is a 68-pin inte-
grated circuit designed by MicroChip Corporation, Part
No. PIC16LC924. Other amplifier configurations, micro-
controllers or microprocessors may, of course, be used.
User input 142 includes the user input buttons, such as
the power on/off button 152, the strength button 154, the
solo button 156, and the time button 158. Other userinput
devices may be used in place of the buttons. The user
input 142 is coupled to input ports on the controller and
can be latched, polled, or detected through interrupt con-
trol. Those skilled in the art will readily appreciate other
techniques can be used for receiving input data from a
user input. Regardless of the technique used, the con-
troller 168 recognizes when a user is activating one of
the user input buttons. The display 140 is coupled to the
controller 168 allowing the controller to guide the user
through an exercise routine using information displayed
on display 140. The displayed information is based on
user input received from the user input buttons.

[0031] FIG. 8 shows the functionality of the electronic
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training unit 130 after the power on/off button 152 is ac-
tivated. Even when the training unit 130 is switched off,
power is supplied to the controller 168 by batteries 162
(FIG. 13C). When off, the controller 168 is in a low-power
or sleep mode that allows previous operating parame-
ters, such as strength and time settings, to be stored for
later retrieval. During this sleep mode, the controller 168
deactivates its own clock to conserve energy. Upon ac-
tivation by the user of the power on/off button 152 (step
174), the controller 168 exits the sleep mode, resets other
components on the PCB, provides excitation voltage to
the transducer 110 and begins executing internally-
stored instructions (step 176). Additionally, excitation
voltage is applied to the transducer. When the power-on
sequence is completed, the controller 168 automatically
switches the training unit 130 to a set-up mode (step 178).
In the set-up mode, the strength and time operating pa-
rameters may be adjusted by the user by using the
strength button 154 and time button 158.

[0032] Turning briefly to FIG. 12E, the strength and
time buttons are described more thoroughly with refer-
ence to the display 140. The pressure indicator portion
146 of the display 140 shows multiple, semicircular or
concentric arcuate pressure-indicator segments that in-
dicate probe pressure induced by the contraction of the
user’s pelvic floor muscles. The stronger the contraction
of the pelvic floor muscles, the greater the number of
semicircular segments are displayed. A maximum pres-
sure under the current pressure scale is indicated with a
solid circle located at the center of the semicircular seg-
ments. The strength button 154 allows the user to change
the pressure scale (i.e., change the maximum pressure)
of the pressue indicator portion 146. Thus, the training
unit 130 is adaptable to users having pelvic floor muscles
of varying strengths. FIG. 12E shows the strength setting
set to 1 in the strength portion 148 of the display. To
change the strength setting, the user presses the
strength button 154 until the desired setting is displayed.
The time buttons are used to adjust the exercise routine
by changing the length of flex or relaxation cycles.
[0033] Returning to FIG. 8, steps 180 and 182 show a
pump mode wherein the subject uses the pump bladder
144 (FIG. 13.) toinflate the probe 50. During these steps,
the user is directed to inflate the probe 50 through a
"pump" indication on the display 140. As the probe is
inflated, the controller 168 monitors the probe pressure
to determine if it is at a sufficient pressure for exercising.
If the probe is below the desired pressure, step 182 is
answered in the negative and the controller 168 contin-
ues to direct the user to pump the bladder 144. When
the probe is sufficiently inflated, step 182 is satisfied and
the controller automatically enters a ready period (184).
Thus, the controller 168 automatically detects when suf-
ficient pressure is in the probe 50 and begins the ready
period in response thereto. Additionally, the controller
stores the value of the pressure during the ready period.
This pressure is called the at-rest pressure because the
user has not started muscle contractions.



9 EP 1 034 016 B1 10

[0034] FIGS. 11A-E show the display 140 as the con-
troller 168 executes steps 180 and 182. On the pressure
indicator portion 146 of the display 140, the word "pump"
is displayed to direct the user to continue pressing the
pump bladder 144. In FIG. 11A, when the probe 50 is at
a low pressure, a single vertical line is displayed to indi-
cate the at-rest pressure in the probe 50. As the user
continues to press the pump bladder 144, the pressure
indicator portion 146 of the display continuously displays
a corresponding increase in probe pressure by adding
additional vertical lines and other graphics, as shown in
FIG. 11B through FIG. 11E. The display signals that the
maximum pressure has been reached when the solid cir-
cle appears at the center of the display. Subsequently,
as shown in FIG. 11F, when the controller has detected
sufficient pressure in probe 50 to begin the exercise rou-
tine, the word "ready" appears indicating the controller
has switched to the ready period (FIG. 8, step 184).
[0035] During the ready period (step 184), the control-
ler waits a predetermined period of time to allow the user
to prepare for the exercise routine. The controller decre-
ments a count on the timing portion 150 of the display
140 so the user knows exactly when the exercise routine
is to begin. FIGS. 12A-C show the display 140 during the
ready period. A timing element 186 on the timing portion
150 sequentially counts from a predetermined number,
such as five seconds (as shown in the bottom margin of
display 140 in FIG. 12A), to one second, as shown in the
bottom margin of the display 140 in FIG. 12C. FIG. 12B
also shows an intermediate screen with three seconds
left in the timing period.

[0036] Returning to FIG. 8, in step 188 the controller
168 automatically checks to ensure that the inflation pres-
sure in the probe 50 does not exceed a predetermined
threshold. If the probe exceeds a recommended pres-
sure, a warning is given to the user (step 190). The con-
troller 168 then automatically returns the to the set-up
mode initialization screen executed at step 178. If at step
188 the probe pressure is at an acceptable pressure, the
controller automatically enters the training unit 130 into
a workout phase, shown in FIG. 9.

[0037] FIG. 9 shows that the training unit 130 has four
workout modes 192, 194, 196 and 198. Two of the
modes, 192 and 194, utilize the probe 50 (called probe
mode). Two of the modes 196 and 198 do not utilize the
probe (called solo mode). When the probe is not utilized,
the user is directed by the training unit 130 when to flex
and relax muscles so as to guide the user through a pre-
scribed exercise routine. The solo mode allows the user
to exercise their pelvic floor muscles in a public area.
[0038] In step 199, the controller determines whether
the training unit is in solo mode. If the training unit is in
probe mode, the controller 168 determines which of two
probe modes the user selected. For purposes of this ap-
plication, the two probe modes 192, 194 are called probe
wink mode and probe work mode, respectively.

[0039] In step 200, the controller 168 determines
whether probe wink mode 192 is selected. In probe wink
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mode, the user flexes the pelvic floor muscles (after in-
sertion and inflation of the probe) while the pressure in-
dicator portion 146 of the display 140 displays the asso-
ciated pressure increase due to the contraction of the
user’s pelvic floor muscles. In step 202, the controller
168 executes wink mode which is described further below
in relation to FIG. 10. A predetermined timer is also set
and continuously checked (step 204). If the timer has not
expired, the controller 168 continues to execute the wink
mode (step 202). However, after the predetermined time
period has expired, the controller 168 returns to step 176
(FIG. 8) and enters a sleep mode. Thus, for example, the
probe wink mode 192 helps the user to flex the pelvic
floor muscles by indicating when they are contracting
them, and then subsequently relaxing them, for a pre-set
time period (for example two to five minutes) before re-
turning to a sleep mode. In an alternative embodiment
of the probe wink mode, the training unit 130 alternates
between contraction and relaxation cycles in very quick
intervals, such as every 2 seconds.

[0040] Ifin step 200 the controller determines the wink
mode 192 is not selected, then the controller enters a
probe work mode 194. The probe work mode 194 re-
quires the user to choose different time settings by de-
pressing the time button 158 during the setup mode ini-
tialization 178. For example, a time setting of five or ten
seconds may be used. The time setting controls the time
between alternating flex cycles (where a flex cycle is a
contraction). In step 206, the probe work mode is exe-
cuted, as is further described in relation to FIG. 10. A
predetermined timer is also set and continuously
checked (step 208). If the timer has not expired, then the
controller continues to execute the probe work mode
(step 206). However, after the predetermined time period
has expired, the controller 168 returns to step 176 (FIG.
8) and enters a sleep mode.

[0041] Oneskilledinthe artwill recognize that the func-
tion of solo modes 196 and 198 are similar to the probe
modes 192 and 194, as described above. The differences
between solo and probe modes is more clearly under-
stood in relation to FIG. 10.

[0042] FIG. 10 shows the four workout modes 192,
194, 196 and 198 in greater detail. First turning to modes
194 and 198 shown in FIG. 10A, the controller 168 enters
a flex cycle (step 220). During the flex cycle, the display
140 displays the word "flex" on the pressure indicator
portion 146 of the display. Additionally, the pressure in-
dicator portion 146 shows concentric semicircles that in-
dicate the pressure increase over the at-rest pressure.
This pressure increase is due to squeezing of the probe
50 when the user contracts the pelvic floor muscles. Un-
like previous prior art displays that show the total pres-
sure in the probe 50, the pressure indicator portion 146
of the present invention only shows an increase in pres-
sure due to contraction of the pelvic floor muscles. To
display only the contraction pressure, the controller
stores the at-rest pressure obtained during the ready pe-
riod prior to contraction by the user. The controller then
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obtains the total pressure during exercising. The at-rest
pressure is subtracted from the total pressure to obtain
the contraction pressure resulting from the subject’s con-
traction of the pelvic floor muscles. As indicated in FIG.
12E, the more pressure the user places on the probe 50
due to the muscle contractions, the more concentric sem-
icircles are displayed. If the user squeezes sufficiently to
register a maximum pressure in the probe 50, the display
shows multiple concentric semicircles and a solid-filled
circle at the center (FIG. 12F). Each semicircle in the
pressure indicator portion 146 of the display 140 repre-
sents a pressure threshold that has been exceeded.
[0043] The display shown in FIG. 12 is particularly ad-
vantageous for the biofeedback device of the present
invention, where contraction of the pelvic floor muscles
around the probe 50 constitutes a tightening of the mus-
cles around the probe. As muscles tighten, they reduce
in size. The series of nested semi-circles on the display
in FIG. 12 therefore have an intuitive physiological cor-
respondence to the anatomic act being performed. As
the muscles tighten to a smaller area, the semi-circles
correspondingly have smaller diameters. The solid dot
at the center of the display also corresponds to the probe
50 around which the muscles are tightening. This intuitive
display helps many users overcome the inherent difficulty
of coordinating contraction of an unfamiliar muscle group
around the probe.

[0044] The display can take many other forms while
still conveying this intuitive physiological correspond-
ence to the tightening of the pelvic floor muscles. For
example, any nested series of regular patterns converg-
ing to a common center would achieve a similar effect.
Nested half-rectangles or arcuate concentric or parallel
curves are examples of alternative patterns that would
be suitable. A series of concentric circles or ovals can
also be used instead of the half circles shown in the em-
bodiment of FIG. 12.

[0045] Returning to FIG. 10, the pressure response is
displayed to the user during the workout modes 194 and
198 (step 222). In the probe workout mode, the displayed
pressure response is associated with the actual pressure
on the probe 50. In the solo workout mode 198, the pres-
sure response shown is a fictitious response generated
by the controller 168 to indicate an ideal pressure re-
sponse. In step 224, a countdown is displayed on the
timing portion 150 of the display 140 to indicate the
amount of time remaining in the flex cycle (see FIGS.
12D and 12E). In step 226, the controller 168 determines
whether the flex cycle is over, If the cycle is not over,
steps 222 and 224 are executed again. If, however, the
flex cycle is over based upon reaching a predetermined
time limit, the controller automatically enters a relaxation
cycle (step 228). The controller displays the word "relax"
on the pressure indicator portion 146 of the display to
direct the user to relax the pelvic floor muscles. A count
on the timing portion 150 of the display is incremented
or decremented to indicate to the user the amount of time
remaining in the relax cycle (step 230). In step 232, the
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controller 168 determines whether the relaxation cycle
is over. If it is not, the controller continues to increment
or decrement the count on the timing portion of the dis-
play. When the relaxation cycle is over, the controller 168
automatically checks to determine if the pressure in the
probe 50 is below a predetermined threshold (step 234).
If the pressure is low, the controller automatically enters
the setup mode (178 - FIG. 8) to allow the user toincrease
pressure in the probe by using bladder 144. If the probe
pressure is acceptable in step 234, then the controller
again enters the flex cycle 220. The flex and relaxation
cycles thereby alternate for predetermined periods of
time.

[0046] The probe and solo wink modes 192 and 196
help the user to flex for a predetermined period of time.
During this period, the actual pressure response is dis-
played in probe wink mode (step 236) and a simulated
pressure response is displayed in solo wink mode. During
the probe wink mode, a relax cycle is not entered. How-
ever in the solo wink mode a relax cycle is entered. The
controller 168 then returns to the sleep mode (step 176
-- FIG. 8). Alternatively, the controller can alternate be-
tween flex and relaxation cycles during the wink modes.
[0047] The training unit 130 can also be provided with
a data port for connecting the device to an external con-
ventional personal computer. A serial data communica-
tions port can utilize an infrared optical coupling to im-
plement an asynchronous serial data communication
port. This transmit only port allows external monitoring
and verification of sensor transducer pressure. It can also
be used to monitor compliance with a prescribed exercise
regimen, and can even be downloaded to a remote site
for evaluation by a health care provider. To maximize
battery life, the port will transmit transducer pressure at
one minute intervals only if the solo button is held in the
depressed condition while the unit is switched on. When
the unit is turned off, data transmission is disabled.
[0048] Inoperation, either of probes 52, 54 are inserted
into the orifice of a user and inflated to a user-determined
level. Thereafter, the user may, by successively flexing
and relaxing the pelvic floor muscles adjacent and sur-
rounding the probe, observe over display 76 or display
140, representations of the pressures exerted on the
probe and detected by transducer 110.

[0049] Describing the operation of training unit 130
more specifically, once a probe has been inserted into a
desired orifice (such as a vagina, anus or rectum), it may
be inflated via pump bladder 74 or bladder 144 by the
user’s repetitive actuation thereof, which causes air to
flow through conduit 66 and into the probe via apertures
62 in tubular structure 60. The elastic skin of the probe
expands due to the increase in air pressure, filling the
user’s orifice and exerting a slight positive pressure on
the surrounding muscles. Switch 80 may be set by the
user to one of three strength settings for achieving the
different exercise levels described above. Alternatively,
in the embodiment of FIG. 13, the strength button 154
can be used.
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[0050] FIGS. 5 and 6 depict probes 52, 54, inserted
respectively into the rectum of a male, and a vagina.
Sphincter and pelvic floor muscles may thereafter be re-
petitively exercised by the recipient user, for improved
urinary and bowel control. More specifically, as the user
flexes the surrounding muscles, the central portion of
each probe is compressed (as shown in dashed lines),
moving air out of the probe, through the conduit, and into
cavity 112 in manifold 82, whereupon transducer 110 de-
tects the differential pressure change, produces a repre-
sentative signal thereof which is conveyed after amplifi-
cation to the display/driver described above. By observ-
ing the display on control unit 70 or training unit 130, the
user is able to ascertain valuable biofeedback informa-
tion relative to the flexure and relaxation of the muscles.
More specifically, with respect to training unit 130 the
pressure response is displayed on display 140. Alterna-
tively, with respect to display 76, the reader will appreci-
ate that biofeedback information relative to the user’s
muscle flexure and relaxation is provided in the form of
plural LEDs 78, which are signal-responsive and have a
first direction which is serially-progressing, LED-by-LED,
corresponding to successive on-states. During such se-
rial progression (which corresponds to progressive con-
traction of the user's muscles against the probe), the light-
ed length of the bar-graph increases in direct proportion
to such sensed pressures. Correspondingly, when the
user relaxes the muscles adjacent and surrounding the
probe, the series of LEDs just described serially digress
in a second direction, LED-by-LED, which direction is
opposite to the first direction.

[0051] If, during a relax period, sensor pressure fails
to drop below a predefined threshold level during the first
half of the period, the "relax" indicator will alternate be-
tween on and off until completion of the relax period. The
predefined threshold pressure may be, for example, one-
half the selected workout pressure.

[0052] Having described and illustrated the principles
of our invention with reference to several preferred em-
bodiments, it will be apparent that these embodiments
can be modified in arrangement and detail without de-
parting from the principles of the invention.

[0053] Although the display is shown in the form of
LEDs and a LCD, other forms of displays, such as those
developed in the future, can easily be substituted. Addi-
tionally, although the display is shown with a timing por-
tion, a pressure indicator portion, and a strength portion,
the display can have any desired layout. One or more
portions of the display may be omitted based on the ap-
plication.

[0054] Also, although particular inflatable probe is
shown, any pneumatic or non-pneumatic probe may be
used. Other means of inflating the probe, besides the
pump bladder, can be used.

[0055] In view of the wide variety of embodiments to
which the principles of our invention can be applied, it
should be apparent that the detailed embodiments are
illustrative only and should not be taken as limiting the
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scope of my invention as claimed.

Claims

1. An apparatus for assisting a user through an exer-
cise routine of the user’s pelvic floor muscles, com-
prising:

a probe (50) for insertion into an orifice of the
user;

a detector (110) coupled to the probe for detect-
ing a pressure applied to the probe;

a display (140) coupled to a controller (168) and
having a pressure indicator (146) that indicates
the pressure applied to the probe (50), charac-
terized in that the display comprises a series
of discrete nested curves that converge toward
or diverge away from a common point as the
pressure on the probe increases or decreases
respectively, wherein the common point repre-
sents the probe and the curves represent the
muscles around the probe so that there is a
physiological correspondence between the dis-
play and the muscle contraction by the user.

2. The apparatus of Claim 1 wherein the display further
comprises a different figure that is different from the
series of nested figures, wherein the display displays
the different figure at the common point when a de-
sired pressure on the probe is attained.

3. The apparatus of either Claim 1 or 2 wherein the
controller automatically detects an alarm condition
wherein the inflatable probe is below a desired pres-
sure and warns the user of the alarm condition.

4. The apparatus of Claim 1 further comprising a con-
duit (66) attached at one end to the probe (50) and
wherein:

said probe (50) is inflatable;

said controller (168) is attached to an opposed
end of the conduit for detecting pressures ap-
plied to the probe by flexure and relaxation of
the user’s pelvic floor muscles;

said pressure indicator (146) is for displaying
information associated with the flexure and re-
laxation of the user’s pelvic floor muscles;

said controller (168) is capable of indicating on
the display (140) alternating flexing and relaxa-
tion cycles for guiding the user through the ex-
ercise routine of the pelvic floor muscles wherein
during the flexing cycle the controller directs the
user to flex the pelvic floor muscles and wherein
during the relaxation cycle the controller directs
the user to relax the pelvic floor muscles; and
said controller is capable of automatically mon-
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itoring the pressure in the inflatable probe and
terminating the exercise routine when the pres-
sure in the probe is below a desired threshold.

The apparatus of claim 4 wherein the display in-
cludes a timing portion, and an amount of time re-
maining in the flexing cycle is displayed and an
amount of time remaining in the relaxation cycle is
displayed.

The apparatus of either Claim 4 or 5 wherein the
detector is a sensor for detecting pressure in the
probe, wherein the controller is responsive to the
sensor for automatically detecting when the pres-
sure in the probe exceeds a predefined threshold
and for automatically terminating the exercise rou-
tine in response thereto.

The apparatus of any one of Claims 4 to 6 wherein
the pressure indicator portion has multiple pressure
scales with differing maximum pressures and the ap-
paratus further includes input means for changing a
current pressure scale associated with the pressure
indicator portion.

The apparatus of any one of Claims 4 to 7 further
including input means for changing a length of time
for the flexing and relaxation cycles.

The apparatus of any one of Claims 4 to 8 further
including input means for allowing the user to enter
a solo mode wherein the inflatable probe is disabled
while the controller tracks and displays when the us-
er should be flexing and relaxing, wherein the solo
mode displays a fictitious pressure response to the
user.

The apparatus of any one of Claims 4 to 9 wherein
the inflatable probe has a total pressure that is a
combination of an at-rest pressure when the user is
relaxing their pelvic floor muscles and a contraction
pressure due to flexure of the user’s pelvic floor mus-
cles and wherein the controller automatically detects
when the at-rest pressure is below a predetermined
threshold and directs the user to increase pressure
in response thereto,

The apparatus of claim 10 wherein the pressure in-
dicator portion only displays the contraction pres-
sure.

The apparatus of any one of Claims 4 to 11 further
including a pump bladder connected to the conduit
for inflating the probe, the bladder having a resilient
shape-retentive exterior portion which yields in re-
sponse to actuation by the user and thereafter re-
bounds to its original shape.
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13.

14.

15.

The apparatus of any one of Claims 4 to 12 wherein
the inflatable probe contains no electrical compo-
nents.

The apparatus of any one of Claims 4 to 13 wherein
the pressure indicator portion of the display includes
the series of discrete nested curves in the form of
multiple discrete pressure-indicator segments.

The apparatus of any one of Claims 4 to 14 wherein
the controller implements a setup mode wherein the
user is directed to inflate the probe and wherein the
controller automatically detects that the probe con-
tains sufficient pressure to begin the exercise rou-
tine.

Patentanspriiche

1.

Vorrichtung zum Helfen eines Benutzers durch ein
Trainingsprogramm der Beckenbodenmuskeln des
Benutzers mit:

einer Sonde (50) zur Einfiihrung in eine Offnung
des Benutzers,

einem mit der Sonde gekoppelten Detektor
(110) zum Detektieren eines auf die Sonde aus-
geulbten Drucks,

einer Anzeige (140), die mit einer Steuervorrich-
tung (168) gekoppelt ist und einen Druckanzei-
ger (146) aufweist, der den auf die Sonde (50)
ausgeubten Druck anzeigt, dadurch gekenn-
zeichnet, dass die Anzeige eine Reihe diskre-
ter, ineinander verschachtelter Kurven aufweist,
die in Richtung auf einen gemeinsamen Punkt
konvergieren oder von diesem weg divergieren,
wenn sich der Druck auf die Sonde erhdht be-
ziehungsweise erniedrigt, wobei der gemeinsa-
me Punkt die Sonde reprasentiert und die Kur-
ven die Muskeln um die Sonde reprasentieren,
so dass es eine physiologische Entsprechung
zwischen der Anzeige und der Muskelkontrak-
tion durch den Benutzer gibt.

Vorrichtung nach Anspruch 1, bei der die Anzeige
ferner eine andere Figur aufweist, die von der Reihe
ineinander verschachtelter Figuren verschieden ist,
wobei die Anzeige die andere Figur bei dem gemein-
samen Punkt anzeigt, wenn ein gewilinschter Druck
auf die Sonde erreicht ist.

Vorrichtung nach entweder Anspruch 1 oder 2, bei
der die Steuervorrichtung automatisch einen Alarm-
zustand detektiert, in dem die aufblasbare Sonde
sich unterhalb eines gewiinschten Drucks befindet,
und den Benutzer in Bezug auf den Alarmzustand
warnt.
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4. Vorrichtung nach Anspruch 1, die ferner eine Leitung

(66) aufweist, die an einem Ende der Sonde (50)
befestigt ist, und bei der:

die Sonde (50) aufblasbar ist,

die Steuervorrichtung (168) zum Detektieren
von Driicken, die auf die Sonde durch Anspan-
nung und Entspannung der Beckenbodenmus-
keln des Benutzers ausgelibt werden, an einem
gegenuberliegenden Ende der Leitung befestigt
ist,

der Druckanzeiger (146) zur Anzeige von Infor-
mationen vorgesehen ist, die mit der Anspan-
nung und Entspannung der Beckenbodenmus-
keln des Benutzers in Zusammenhang stehen,
die Steuervorrichtung (168) dazu in der Lage ist,
zum Fihren des Benutzers durch das Trainings-
programm der Beckenbodenmuskeln auf der
Anzeige (140) abwechselnde Anspannungs-
und Entspannungszyklen anzuzeigen, wobei
die Steuervorrichtung den Benutzer wahrend
des Anspannungszylclus anweist, die Becken-
bodenmuskeln anzuspannen, und wobei die
Steuervorrichtung den Benutzer wahrend des
Entspannungszyklus anweist, die Bekkenbo-
denmuskeln zu entspannen, und

die Steuervorrichtung dazu in der Lage ist, den
Druck in der aufblasbaren Sonde automatisch
zu Uberwachen und das Trainingsprogramm zu
beenden, wenn der Druck in der Sonde unter
einer gewlinschten Schwelle ist.

Vorrichtung nach Anspruch 4, bei der die Anzeige
einen Zeitbereich enthalt und eine in dem Anspan-
nungszyklus verbleibende Zeitdauer angezeigt wird
und eine in dem Entspannungszyklus verbleibende
Zeitdauer angezeigt wird.

Vorrichtung nach entweder Anspruch 4 oder 5, bei
der der Detektor ein Sensor zum Detektieren von
Druck in der Sonde ist, wobei die Steuervorrichtung
auf den Sensor reagiert, um automatisch zu detek-
tieren, wenn der Druck in der Sonde eine vordefi-
nierte Schwelle Giberschreitet, und um automatisch
in Reaktion darauf das Trainingsprogramm zu be-
enden.

Vorrichtung nach einem der Anspriiche 4 bis 6, bei
der der Druckanzeigebereich mehrere Druckskalen
mit verschiedenen maximalen Dricken hat und die
Vorrichtung ferner ein Eingabemittel zum Andern ei-
ner gegenwartigen Druckskala enthalt, die mit dem
Druckanzeigebereich verbunden ist.

Vorrichtung nach einem der Anspruiche 4 bis 7, die
ferner ein Eingabemittel zum Andern einer Zeitlange
fiir die Anspannungs- und Entspannungszyklen ent-
halt.
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9.

10.

11.

12.

13.

14.

15.

Vorrichtung nach einem der Anspriiche 4 bis 8, die
ferner ein Eingabemittel enthalt, um es dem Benut-
zer zu ermdglichen, in eine Solobetriebsart einzutre-
ten, in derdie aufblasbare Sonde deaktiviertist, wah-
rend die Steuervorrichtung verfolgt und anzeigt,
wenn der Benutzer anspannen und entspannen soll-
te, wobei die Solobetriebsart dem Benutzer eine fik-
tive Druckantwort anzeigt.

Vorrichtung nach einem der Anspriiche 4 bis 9, bei
der die aufblasbare Sonde einen Gesamtdruck hat,
der eine Kombination eines Drucks bei Ruhe, wenn
der Benutzer seine Bekkenbodenmuskeln ent-
spannt, und eines Kontraktionsdrucks aufgrund ei-
ner Anspannung der Beckenbodenmuskeln des Be-
nutzers ist, und bei der die Steuervorrichtung auto-
matisch detektiert, wenn der Druck bei Ruhe unter-
halb einer vorbestimmten Schwelle ist, und den Be-
nutzer in Reaktion darauf anweist, den Druck zu er-
hohen.

Vorrichtung nach Anspruch 10, bei der der Druck-
anzeigebereich nur den Kontraktionsdruck anzeigt.

Vorrichtung nach einem der Anspriiche 4 bis 11, die
ferner eine mit der Leitung verbundene Pumpblase
zum Aufblasen der Sonde enthélt, wobei die Blase
einen elastischen, formbeibehaltenen Aufienbe-
reich hat, der in Reaktion auf eine Betatigung durch
den Benutzer nachgibt und danach in seine ur-
spriingliche Form zurlickschnellt.

Vorrichtung nach einem der Anspriiche 4 bis 12, bei
der die aufblasbare Sonde keine elektrischen Kom-
ponenten enthalt.

Vorrichtung nach einem der Anspriiche 4 bis 13, bei
der der Druckanzeigebereich der Anzeige eine Rei-
he diskreter, ineinander verschachtelter Kurven in
der Form mehrerer diskreter Druckanzeigesegmen-
te enthalt.

Vorrichtung nach einem der Anspriiche 4 bis 14, bei
der die Steuervorrichtung eine Einstellbetriebsart
realisiert, in der der Benutzer angewiesen wird, die
Sonde aufzublasen, und bei der die Steuervorrich-
tung automatisch detektiert, dass die Sonde ausrei-
chend Druck enthalt, um das Trainingsprogramm zu
beginnen.

Revendications

- Appareil d’assistance d’un utilisateur a travers un
programme d’exercices des muscles du périnée de
I'utilisateur, comprenant :

- une sonde (50) destinée a étre introduite dans
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un orifice de l'utilisateur ;

- un détecteur (110) couplé a la sonde pour dé-
tecter une pression appliquée a la sonde ;

- un dispositif d’affichage (140) couplé a un con-
tréleur (168) et ayant un indicateur de pression
(146) qui indique la pression appliquée a la son-
de (50),

caractérisé par le fait que le dispositif d’affichage
comprend une série de courbes emboitées discretes
qui convergent vers ou divergent en s’éloignant d’'un
pointcommun a mesure que la pression sur la sonde
respectivement augmente ou diminue, le point com-
mun représentant la sonde et les courbes représen-
tant les muscles autour de la sonde, de telle sorte
qu’il y a une correspondance physiologique entre
I'affichage et la contraction des muscles par I'utilisa-
teur.

- Appareil selon la revendication 1, dans lequel le
dispositif d’affichage comprend en outre une figure
différente qui est différente de la série des figures
emboitées, le dispositif d’affichage affichant la figure
différente au niveau du point commun lorsqu’une
pression désirée sur la sonde est atteinte.

- Appareil selon 'une des revendications 1 ou 2, dans
lequel le contrdleur détecte automatiquement une
condition d’alarme, la sonde gonflable étant au-des-
sous d’une pression désirée et avertissant I'utilisa-
teur de la condition d’alarme.

- Appareil selon la revendication 1, comprenant en
outre un conduit (66) attaché a une extrémité a la
sonde (50) et dans lequel :

- ladite sonde (50) est gonflable:

- ledit contrdleur (168) est attaché a une extré-
mité opposée du conduit pour détecter des pres-
sions appliquées a la sonde par la flexion et le
relachement des muscles du périnée de
l'utilisateur ;

- ledit indicateur de pression (146) est destiné a
afficher des informations associées a la flexion
et au relachement des muscles du périnée de
l'utilisateur ;

- ledit contrdleur (168) est capable d’indiquer sur
le dispositif d’affichage (140) des cycles alternés
de flexion et de relachement pour guider I'utili-
sateur a travers le programme d’exercices des
muscles du périnée, ou, pendant le cycle de
flexion, le controleur amene I'utilisateur a faire
fléchir les muscles du périnée et ou, pendant le
cycle de relachement, le contréleur améne I'uti-
lisateur a relacher les muscles du périnée; et

- ledit contréleur est capable de surveiller auto-
matiquement la pression dans la sonde gonfla-
ble et de terminer le programme d’exercices
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10.

11.

12.

20

lorsque la pression dans la sonde est au-des-
sous d’un seuil désiré.

- Appareil selon la revendication 4, dans lequel le
dispositif d’affichage comprend une partie de chro-
nométrage, et une quantité de temps restant dans
le cycle de flexion est affichée et une quantité de
temps restant dans le cycle de relachement est af-
fichée.

- Appareil selon'une des revendications 4 ou 5, dans
lequel le détecteur est un capteur pour détecter la
pression dans la sonde, le contrdleur étant sensible
au capteur pour détecter automatiquement lorsque
la pression dans la sonde dépasse un seuil prédé-
terminé et pour terminer automatiquement le pro-
gramme d’exercices en réponse a celle-ci.

- Appareil selon I'une quelconque des revendica-
tions 4 a 6, dans lequel la partie indicateur de pres-
sion a de multiples échelles de pression avec des
pressions maximales différentes et I'appareil com-
prend en outre un moyen d’entrée pour changer une
échelle de pression courante associée a la partie
indicateur de pression.

- Appareil selon 'une quelconque des revendica-
tions 4 a 7, comprenant en outre un moyen d’entrée
pour changer une longueur de temps pour les cycles
de flexion et de relachement.

- Appareil selon 'une quelconque des revendica-
tions 4 a 8, comprenant en outre un moyen d’entrée
pour permettre a l'utilisateur d’entrer dans un mode
solo dans lequel la sonde gonflable est inactivée,
tandis que le contréleur trace et affiche quand I'uti-
lisateur devrait fléchir et relacher, le mode solo affi-
chant une réponse de pression fictive a I'utilisateur.

- Appareil selon I'une quelconque des revendica-
tions 4 a 9, dans lequel la sonde gonflable a une
pression totale qui est une combinaison d’une pres-
sion au repos lorsque I'utilisateur est en train de re-
lacher ses muscles du périnée et une pression de
contraction due a la flexion des muscles du périnée
de I'utilisateur, et dans lequel le contrdleur détecte
automatiquement lorsque la pression au repos est
au-dessous d’un, seuil prédéterminé et améne l'uti-
lisateur a augmenter la pression en réponse a celle-
ci.

- Appareil selon la revendication 10, dans lequel la
partie indicateur de pression affiche seulement la
pression de contraction.

- Appareil selon 'une quelconque des revendica-
tions 4 a 11, comprenant en outre une vessie a pom-
pe connectée au conduit pour gonfler la sonde, la
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vessie ayant une partie extérieure de rétention de
forme élastique qui céde en réponse a un actionne-
ment par I'utilisateur et aprés cela revient a sa forme
initiale.

- Appareil selon I'une quelconque des revendica-
tions 4 a 12, dans lequel la sonde gonflable ne con-
tient pas de composants électriques.

- Appareil selon I'une quelconque des revendica-
tions 4 a 13, dans lequel la partie indicateur de pres-
sion du dispositif d’affichage comprend la série de
courbes emboitées discrétes sous la forme de mul-
tiples segments indicateurs de pression discrets.

- Appareil selon I'une quelconque des revendica-
tions 4 a 14, dans lequel le contréleur implémente
un mode de réglage dans lequel I'utilisateur est ame-
né a gonfler la sonde et dans lequel le contrbleur
détecte automatiquement que la sonde contient une
pression suffisante pour commencer le programme
d’exercices.
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