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Description

Field of the Disclosure

[0001] The disclosure relates generally to utilizing
electrodes as diagnostic tools, and, more specifically, to
devices for identifying treatment sites.

Background

[0002] Portions of the human body sometimes fail to
function properly. Often the cause of the malfunction is
limited to a specific area or location, and not the entire
malfunctioning portion (e.g., an entire organ, an entire
body tract, etc.). It can be unnecessary, wasteful, or even
dangerous to treat the entire organ, tract, etc., because
healthy and/or properly functioning areas will be treated
too. For example, a patient’s digestive tract may not be
functioning properly, but the cause may only be a small
portion of the small intestine. Treating the entire digestive
tract, including properly functioning portions, may cause
the properly functioning portions (e.g., the entire diges-
tive tract except the small portion of the small intestine)
to function improperly. In another example, only certain
portions of the bladder may cause an overactive bladder
condition, and thus only those portions may require treat-
ment.
[0003] Overactive Bladder or OAB is one of the factors
that can result in urinary incontinence conditions. OAB
is a chronic urological condition characterized broadly as
the involuntary and uncontrollable urge felt by a subject
to relieve the bladder, leading to abnormally high urinat-
ing frequency. Such conditions may occur due to frequent
and spontaneous contractions of the detrusor muscle of
the pelvic region of a subject.
[0004] Overactive bladders often exhibit localized
changes in detrusor morphology, likely originating from
defects on cellular and multicellular level. Such cell re-
lated deviations may be attributed to local pathological
changes in the muscle condition or topology that may
contribute to anomalies in the functionality of the detrusor
muscle on a macroscopic scale. These changes are cor-
related to the observed local pathological changes in the
muscle (e.g. patchy denervation, fibrosis, increased
amount of connective tissue between muscle bundles)
which may contribute to abnormal function of the detrusor
muscle on a macroscopic scale. Moreover, some studies
suggest that abnormal activity may originate from one or
more distinct anatomical areas of the bladder such as
the dome, internal sphincter, or the trigone.
[0005] Current solutions for overactive bladder treat-
ment (e.g. systemic drugs, nerve stimulation, and Botox
injections) target the abnormal function of the entire blad-
der and may not specifically address local and anatom-
ical abnormalities, thereby indicating a need for methods
and devices capable of identifying and providing therapy
to specific areas where local bladder abnormality origi-
nates. In addition, current treatments, like Botox injec-

tions, need to be repeated as the effect wears off over
time. Further, overtreatment with Botox leads to urinary
retention which requires self-catheterization in order to
void. As such, existing solutions for OAB may fail to prop-
erly address local and anatomical abnormalities of the
detrusor muscle, thereby indicating the need for alterna-
tive therapies for local bladder abnormalities.
[0006] Similarly, other malfunctions within the bladder,
other organs, the urinary tract, or other tracts may be due
to local and anatomical abnormalities, but current solu-
tions fail to identify the location of these abnormalities or
treat only these specific locations.
[0007] For example, document WO 2013/188640 A1
discloses a system for modulating bladder function and
a system for evaluating the electrophysiological function
of a bladder is disclosed. Moreover, WO 2013/188640
A1 discloses methods for performing a surgical proce-
dure on a bladder, a system for performing surgical pro-
cedures in a minimally invasive manner, and an implant-
able device for monitoring and/or performing a neuro-
modulation procedure on a bladder.
[0008] Document WO 2013/160772 A2 describes re-
gions of tissue having reduced electrical propagation
which are created in a bladder to affect its electrical or
mechanical properties. To create these tissue regions, a
tubular device is advanced through the urethra leading
to the interior of the bladder, a distal expandable structure
of the device is expanded to contact the inner wall of the
bladder, and electrodes or other active energy delivery
elements of the device are activated to deliver ablation
energy. The electrodes or other active energy delivery
elements are disposed over the expandable structure
which is shaped to conform to the interior of the bladder.
The inner wall of the organ is ablated in a predetermined
pattern. The same or other electrodes disposed over the
expandable structure can be used to electrically map the
bladder. This map of electrical activity can be used to
create the predetermined pattern.
[0009] Document US 2013/090640 A1 discloses a
method for treating a urinary system. The method in-
cludes positioning one or more treatment units with re-
spect to an organ wall. The one or more treatment units
may be configured to deliver thermal energy. The method
further includes delivering energy through the one or
more treatment units to heat tissue of the organ wall.
[0010] Document US 2015/011843 A1 describes a
catheter system for sympathectomy procedures and a
catheter system for micro ablation procedures. Moreo-
ver, methods for performing a surgical procedure and a
system for performing surgical procedures in a minimally
invasive manner.
[0011] Document US 2013/053916 A1 discloses a
medical device and associated method which classify
candidate pacing electrode sites for delivering pacing
pulses to a patient’s heart. A first morphology template
is established and stored in a memory of the device. A
processor is configured to determine a cardiac signal
morphology in response to delivering pacing pulses at a
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candidate pacing site in a first heart chamber. The proc-
essor compares the determined cardiac signal morphol-
ogy to the first morphology template. The pacing site in
the first heart chamber is classified in response to the
comparing of the determined cardiac signal morphology
and the first morphology template.
[0012] Document US 5 494 042 A discloses systems
and methods which examine heart tissue morphology
using three or more spaced apart electrodes, at least two
of which are located within the heart in contact with en-
docardial tissue. The systems and methods transmit
electrical current through a region of heart tissue lying
between selected pairs of the electrodes, at least one of
the electrodes in each pair being located within the heart.
The systems and methods derive the electrical charac-
teristic of tissue lying between the electrode pairs based,
at least in part, upon sensing tissue impedances. The
systems and methods arrange the derived tissue electri-
cal characteristics into groups of equal electrical charac-
teristics. The systems and methods display the groups
of equal electrical characteristics in spatial relation to the
location of the examined tissue regions. The systems
and methods are intended to make possible the use of
multiple endocardial electrodes for taking multiple meas-
urements of the electrical characteristics of heart tissue.
Multiplexing can be used to facilitate data processing.
The systems and methods are further intended to make
possible the identification of regions of low relative elec-
trical characteristics, indicative of infarcted tissue, with-
out invasive surgical techniques.
[0013] The disclosure of US 2004/152997 A1 relates
to a method and a system for determining a condition of
a selected region of tissue to facilitate the location of sur-
gical resection margins. Electropotential and impedance
are measured at one or more locations in an area of the
body where tissue is to be removed. An agent may be
introduced into the region of tissue to enhance electro-
physiological characteristics of that tissue. The condition
of the tissue is measured by electropotential and imped-
ance profile. Differences in the profile are used to deter-
mine the borders between normal and abnormal tissue
so as to facilitate what tissue to resect. Methods and ap-
paratus are also disclosed to determine the efficacy of
various therapies.
[0014] The devices and methods of the current disclo-
sure may rectify some of the deficiencies described
above or other deficiencies in the art.

SUMMARY

[0015] The invention is defined in the claims. Aspects,
embodiments or examples of the present disclosure not
falling under the scope of the claims do not form part of
the invention. Aspects of the present disclosure provide
methods and devices for identifying treatment sites. It is
to be understood that both the foregoing general descrip-
tion and the following detailed description are exemplary
and explanatory only and are not restrictive.

[0016] In one example, a device may include a plurality
of electrodes, a memory device configured to store an
instruction for evaluating electrical activity; and a proc-
essor configured to: access the instruction from the mem-
ory; direct, with the instruction, an electrical energy
source configured to generate a pacing stimulus through
a first pair of the plurality of electrodes; measure, with
the instruction, a resulting electrical activity at one or
more of the plurality of electrodes; and identify, with the
instruction, at least one treatment site based on the re-
sulting electrical activity.
[0017] Examples of the device may additionally and/or
alternatively include one or more other features. For ex-
ample, the pacing stimulus may be a low frequency pac-
ing stimulus. The pacing stimulus may be a high frequen-
cy pacing stimulus. The processor may be further con-
figured to direct, with the instruction, the electrical energy
source to generate the pacing stimulus through a first
portion of the plurality of electrodes; measure, with the
instruction, a first resulting electrical activity at the first
portion of the plurality of electrodes; and identify, with the
instruction, a first pair of the plurality of electrodes based
on the first resulting electrical activity. The processor may
be further configured to initiate, with the instruction, a
therapy to the at least one treatment site. The therapy
may include application of at least one of a radio frequen-
cy energy, an ultrasound energy, a laser energy, a cry-
oablation, a microwave ablation, a Botox injection, a neu-
rolytic agent, an optical energy, an irreversible electro-
poration, and a hydrogel injection. The processor may
be further configured to communicate, with the instruc-
tion, the resulting electrical activity to a display.
[0018] In another example, a device may include a plu-
rality of electrodes, a memory device configured to store
an instruction for evaluating electrical activity, such as
electrical signals, and a processor configured to execute
the instruction to perform a method. The method may
include measuring a spontaneous electrical activity at
the plurality of electrodes, and identifying a pair of the
plurality of electrodes with the highest spontaneous elec-
trical activity.
[0019] Examples of the device may additionally and/or
alternatively include one or more other features. For ex-
ample, the method may further include instructing an
electrical energy source to activate the pair of the plurality
of electrodes based on an amount of spontaneous elec-
trical activity, such as the highest amount. The method
may further include: instructing an electrical energy
source to generate a pacing stimulus through the pair of
the plurality of electrodes with, for example, the highest
amount of spontaneous electrical activity; measuring a
resulting electrical activity with one or more of the plurality
of electrodes; identifying at least one treatment site
based on the resulting electrical activity; and initiating a
therapy to the at least one treatment site, such as the
site with a highest amount of the resulting electrical ac-
tivity. The pacing stimulus may be a low frequency pacing
stimulus. The pacing stimulus may be a high frequency
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pacing stimulus. The therapy may include application of
at least one of a radio frequency energy, an ultrasound
energy, a laser energy, a cryoablation, a microwave ab-
lation, a Botox injection, a neurolytic agent, an optical
energy, an irreversible electroporation, and a hydrogel
injection. The method may further include communicat-
ing the resulting electrical activity to a display.
[0020] In another example, a method may include en-
gaging a plurality electrodes with a plurality of locations
on or adjacent an interior wall of a patient; generating a
pacing stimulus through a first pair of the plurality of elec-
trodes and measuring a resulting electrical activity; and
identifying at least one treatment site based on the re-
sulting electrical activity.
[0021] Examples of the method may additionally
and/or alternatively include one or more other features.
For example, the interior wall may a bladder wall. Gen-
erating the pacing stimulus may include generating a low
frequency pacing stimulus. Generating the pacing stim-
ulus may include generating a high frequency pacing
stimulus. The method may further comprise generating
the pacing stimulus through a first portion of the plurality
of electrodes and measuring a first resulting electrical
activity; and identifying the first pair of the plurality of elec-
trodes based the first resulting electrical activity. The
method may further include initiating a therapy to the at
least one treatment site. Initiating the therapy may in-
clude applying at least one of a radio frequency energy,
an ultrasound energy, a laser energy, a cryoablation, a
microwave ablation, a Botox injection, a neurolytic agent,
an optical energy, an irreversible electroporation, and a
hydrogel injection. In addition, the method may include
displaying the resulting electrical activity.
[0022] In another example, a method may include en-
gaging a plurality electrodes with a plurality of locations
on or adjacent a bladder wall, generating a pacing stim-
ulus through a first portion of the plurality of electrodes
and measuring a resulting electrical activity with a second
portion of the plurality of electrodes, and identifying at
least one treatment site based on the resulting electrical
activity.
[0023] Examples of the method may additionally
and/or alternatively include one or more other features.
For example, the method may include identifying a first
pair of electrodes based on the resulting electrical activ-
ity. The method may additionally include initiating a ther-
apy to the at least one treatment site. Initiating the therapy
may include applying at least one of a radio frequency
energy, an ultrasound energy, a laser energy, a cryoab-
lation, a microwave ablation, a Botox injection, a neuro-
lytic agent, an optical energy, an irreversible electropo-
ration, and a hydrogel injection. The method may addi-
tionally include adjusting the therapy until the resulting
electrical activity reaches a predetermined amount, for
example, by titrating the therapy higher until the resulting
electrical activity reaches a threshold.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings, which are incor-
porated in and constitute a part of this specification, il-
lustrate exemplary aspects of the present disclosure and
together with the description, serve to explain principles
of the disclosure.

FIG. 1 illustrates a system for identifying treatment
sites and treating a medical condition in accordance
with principles of the present disclosure;
FIG. 2 is a block diagram of an exemplary method
of identifying treatment sites and treating an interior
wall of a patient in accordance with principles of the
present disclosure;
FIG. 3 is a schematic view of an exemplary treatment
device within the patient in accordance with princi-
ples of the present disclosure;
FIGS. 4-6 are graphical representations of electrical
activity illustrating exemplary outputs to an interface
in accordance with principles of the present disclo-
sure; and
FIG. 7 is an exemplary alternative leg of an electrode
array of the system for identifying treatment sites and
treating a medical condition in accordance with prin-
ciples of the present disclosure.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0025] The present disclosure relates generally to
methods and devices for identifying treatment sites. Spe-
cifically, the disclosure relates to measuring electrical ac-
tivity at a plurality of locations on an interior wall of a
patient, and identifying at least one treatment site from
the measurements. The method disclosed herein may
then apply one or more pacing stimuli to a single elec-
trode (or electrode pair) at one location while measur-
ing/sensing a resulting electrical activity at another loca-
tion, for example, with the remaining electrodes. The
measured electrical activity and/or the results of applying
a pacing stimulus to one electrode may identify the at
least one treatment site. In some implementations, a ther-
apy may be applied to the treatment site(s) after identi-
fication.
[0026] Reference is now made in detail to examples
of the present disclosure, examples of which are illus-
trated in the accompanying drawings. Wherever possi-
ble, the same reference numbers will be used throughout
the drawings to refer to the same or like parts. The term
"distal" refers to a position farther away from a user end
of the device. The term "proximal" refers a position closer
to the user end of the device. As used herein, the term
"approximately" indicates a range of values within +/- 5%.
[0027] FIG. 1 illustrates an exemplary medical device
250. Medical device 250 may include a catheter 242, a
handle portion 234, and an electrode array 116. Catheter
242 may have a proximal end 238 and a distal end 230.
Handle portion 234 may be disposed at proximal end 238
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of catheter 242. Electrode array 116 may be disposed
within catheter 242 or, as shown in FIG. 1, may be dis-
posed at distal end 230 of catheter 242. As shown in the
example illustrated in FIG. 1, electrode array 116 may
include one or more electrodes 1-20 uniformly distributed
over electrode array 116 to supply electricity, detect elec-
trical signals, and/or deliver therapeutic treatment to an
organ of the patient. Electrode array 116 many include
any number of electrodes, in any configuration. For ex-
ample, array 116 is shown as being spherical in FIG. 1,
although any geometric shape is possible, including
those confirmative to an interior cavity of a body. Elec-
trodes 1-20 may be capable of measuring electric current
or other parameters such as impedance and/or temper-
ature. The same electrodes may be capable of delivering
pacing energy. In some examples, medical device 250
may be capable of applying therapy, such as radio-fre-
quency ("RF") energy, ultrasound energy (e.g., high in-
tensity focused ultrasound), laser energy, cryoablation,
microwave ablation, Botox injections, neurolytic agents,
optical energy sources, irreversible electroporation, hy-
drogel injections, and/or other suitable technologies that
affect the reactivity of nerve(s). Electrode array 116 may
be made of, for example, stainless steel, metal-polymer
composites, and/or metal alloys of nickel, titanium, cop-
per cobalt, vanadium, chromium, and iron. In one exam-
ple, the material forming electrode array 116 may be a
superelastic material such as nitinol, which is a nickel-
titanium alloy.
[0028] Catheter 242 may be a tube made from any
suitable biocompatible material known to one of ordinary
skilled in the art having sufficient flexibility to traverse a
urinary tract. Such materials may include, but are not
limited to, rubber, silicone, silicone rubber, synthetic plas-
tics, and/or polymers, such as a polyolefin triblock poly-
mer like poly(Styrene-block-IsoButylene-block-sty-
rene)(SIBS), latex, polyurethane, polytetrafluoroethyl-
ene (PTFE), ethylene tetrafluoroethylene (ETFE), per-
fluoroalkoxy (PFA), polyether ether ketone (PEEK), high
density polyethylene (HDPE), and/or polypropylene
(PP). In another example, the material forming catheter
242 may be a superelastic material such as nitinol, which
is a nickel-titanium alloy. In yet another example, catheter
242 may include one or more metals and/or allows.
[0029] Catheter 242 may have any cross-sectional
shape and/or configuration and may be any desired di-
mension that can be received in the lower urinary tract.
An outer sheath (not shown) may surround catheter 242.
The outer sheath may be constructed from an insulating
polymer material such as polyamide, polyurethane, or
any other suitable material. At least a portion of the outer
sheath, such as a distal portion, may be deflectable
and/or steerable. Catheter 242 may also include one or
more lumens extending from proximal end 238 of the
catheter 242 to distal end 230 of the catheter 242. The
lumens may have any size, cross-sectional area, shape,
and/or configuration.
[0030] In one example, medical device 250 may attach

to or may include a computer system including a control-
ler 270 and/or an interface 280. Controller 270 may in-
clude signal processing and/or an electrical energy
source in or connected to handle 234 of medical device
250 via wires 260 and wires 266, respectively. In some
implementations, medical device 250 may include other
components, including, but not limited to, an acoustic
transducer, a fluid source, a coolant source, and/or a
laser source.
[0031] Controller 270 may control and/or allow an op-
erator to control the operation of various components of
medical device 250. In some implementations, controller
270 may include, for example and without limitation, a
processor and a memory. The memory may include any
type of random access memory (RAM) or read-only
memory (ROM) embodied in a physical storage medium,
such as magnetic storage including floppy disk, hard disk,
or magnetic tape; semiconductor storage such as solid
state disk (SSD) or flash memory; optical disc storage;
cloud storage; Digital Imaging and Communications in
Medicine (DICOM) compatible storage; or magneto-op-
tical disc storage. Software may include one or more ap-
plications and an operating system. According to one as-
pect, the memory may store processor-readable instruc-
tions, such as instruction for evaluating electrical activity.
The processor may execute those instructions to perform
one or more method steps. The processor may, for ex-
ample, instruct the electrical energy source to activate,
measure electrical activity from electrodes 1-20, and/or
identify a treatment site based on the electrical activity.
[0032] In some implementations, controller 270 may
control the steering of catheter 242. In one example, con-
troller 270 (or the processor within controller 270) may
control the frequency, pattern, and destination of electri-
cal energy from the electrical energy source to one or
more of electrodes 1-20. Controller 270 (or the processor
within controller 270) may receive and/or process elec-
trical signals received from medical device 250, including
from electrode array 116 and/or any of electrodes 1-20.
Controller 270 (or the processor within controller 270)
may also perform a variety of tasks depending on the
nature of medical device 250 such as determining the
geometrical characteristics of a region of interest, gen-
erating images of the region of interest and/or graphical
representations of received electrical signals for output
to a display (not shown) of the interface 280, or controlling
the delivery of therapy to the treatment site(s). Controller
270 (or the processor within controller 270) may commu-
nicate with interface 280. Such communication may in-
clude information related to received signals and/or proc-
essed signals. Controller 270 (or the processor within
controller 270) may perform, in whole or in part, exem-
plary methods described in further detail with respect to
method 200 of FIG. 2. In some implementations, control-
ler 270 (or the processor within controller 270) may be
connected to interface 280. The interface 280 may com-
municate to controller 270 (or the processor within con-
troller 270) input commands from an operator, including
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commands used to control and/or provide data to an en-
ergy supply source, electrodes, and/or any other com-
ponents of medical device 250. Interface 280 may include
user input device(s), including but not limited to any type
or combination of input/output devices, such as a display
monitor, touchpad, touchscreen, microphone, camera,
keyboard, and/or mouse. Interface 280 may include a
display screen for output to an operator. The display
screen may display, for example, graphical representa-
tions of electrical signals received from one or more of
electrodes 1-20, communicated to and processed by
controller 270 (or the processor within controller 270).
[0033] FIG. 2 is a process flow diagram of an exem-
plary method 200 for identifying and treating treatment
site(s) within a patient. For purposes of discussion, meth-
od 200 will be described using medical device 250 of
FIGS. 1 and 3, and urinary tract 100 of FIG. 3, but method
200 is not intended to be limited thereto. For example, in
some implementations, the analyzed and/or treated in-
terior wall of the patient is in another area of the body
(e.g., the digestive tract). As shown in FIG. 2, method
200 includes steps 202, 204, 206, 208, 210, 212, 214,
216, 218, 220, 222, and 224. However, it should be noted
that method 200 may include more or fewer steps as
desired for a particular implementation and the steps may
be performed in any order. In an example, one or more
of the above-listed steps of method 200 may be executed
by an operator, medical device 250, the processor within
controller 270, controller 270, interface 280 and/or proc-
essor within interface 280 of FIG. 1, as described above.
It is understood that references to the controller 270
and/or interface 280 may include reference to one or
more processors therein. However, method 200 is not
intended to be limited thereto, and the steps of method
200 may be performed by any party, module, device,
and/or server.
[0034] Method 200 begins in step 202, which may in-
clude inserting into a patient a catheter with an array of
electrodes. For example, FIG. 3 illustrates an exemplary
schematic view of step 202, inserting catheter 242 with
electrode array 116 into patient 10. FIG. 3 is a schematic
view of an exemplary embodiment of the present disclo-
sure, implemented for and in a urinary tract 100 of a pa-
tient 10. While this disclosure relates to the use of the
disclosed system in the urinary tract of a human subject,
it is understood that the features of this disclosure could
be used in other locations (other organs and tissue) within
a patient. The urinary tract 100 includes, among other
structures, a bladder 102 that is in fluid communication
with a urethra 104. Bodily fluid, such as urine, travels
down from kidneys 108 to the bladder 102 via ureters
106. Muscles (not shown) in the walls of the ureters 106
tighten and relax to force the bodily fluid downward and
away from the kidneys 108. The bladder 102 generally
accumulates the bodily fluid, which is then discharged
from the body through urethra 104. The bladder 102 in-
cludes openings for the left ureter and the right ureter,
respectively, for receiving bodily fluid from the kidneys

108. In some implementations, step 202 of method 200
may be preceded by filling bladder 102 to a volume of
between approximately 20% and approximately 99% of
its full capacity (i.e., threshold volume). A threshold vol-
ume of bladder 102 may be determined in previously per-
formed urodynamic studies of the patient.
[0035] In some implementations, electrode array 116
may be inserted into the body through the urethra 104 to
bladder 102 in a contracted configuration (not shown).
For example, electrode array 116 may be located within
a lumen of catheter 242 during insertion and then exit
the distal end 230 of catheter 242 and open to an ex-
panded configuration (FIG. 3) once the distal end 230 is
in the desired position. Electrode array 116 may be dis-
posed on the distal end of an elongate member. The elon-
gate member may be moveably disposed within a lumen
of the catheter.
[0036] Electrode array 116, as shown in the drawings,
is merely exemplary. Electrodes may be delivered to a
region for diagnosis in any way. Other exemplary config-
urations are described in U.S. Patent Application No.
13/535,741, filed on June 28, 2012 and U.S. Patent Ap-
plication 14/211,440, filed on March 14, 2014. Electrode
array 116 may include any number of legs (e.g., the leg
on which electrodes 1-4 are disposed or the leg on which
electrodes 17-20 are disposed), including but not limited
to 1-10 legs. Some or all of the legs may have free distal
ends (e.g., the distal end of electrode array 116 may be
open).In some examples, the electrode array may alter-
nately be a single lead. The electrode array may be
straight when loaded into the catheter. As the electrode
array exits the catheter into the bladder, the electrode
array may transform (e.g., due to the use of shape-mem-
ory material) into a spiral helix that expands to fit the
bladder.
[0037] Electrodes may be located on or in the legs. In
some examples, the electrodes are configured as nee-
dles. Needle electrodes may be disposed within a cavity
in a leg. The cavity may be defined by a suction passage
extending through the leg, and an opening between the
outer surface of the leg and the passage. The opening
may be on a side of the leg. The needle electrode may
be selectivity extended and retracted across the opening,
in directions parallel to a longitudinal axis of the leg. Tis-
sue of the interior wall (e.g., bladder wall 110) may be
suctioned into the opening to temporarily hold the interior
wall against the leg. The needle electrode may be ex-
tended across the opening to a position on or adjacent
the tissue. For example, the needle electrode may pierce
the tissue. Alternatively, as illustrated in FIG. 7, needle
electrodes 71, 72, 73, and 74 may extend from a leg 702
(e.g., radially outward of the leg 702) and into the interior
wall (e.g., bladder wall 110). The needle electrodes 71,
72, 73, and 74 may be flexible. The needle electrodes
71, 72, 73, and 74 may be straight. Alternatively, the nee-
dle electrodes 71, 72, 73, and 74 may be hook-shaped
to enhance their ability to hold the interior wall. The nee-
dle electrodes 71, 72, 73, and 74 may be capable of de-
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livering Botox or other pharmaceutical agent(s) to the
bladder wall 110. Additionally or alternatively, the needle
electrodes may be capable of delivering a cooling sub-
stance such as saline, to prevent the tissue immediately
adjacent to the each needle electrode from over-heating
and/or charring when energy is applied. Each of the nee-
dle electrodes 71, 72, 73, and 74 may be connected to
a tubing that would lead to a source of pharmaceutical
agent(s), cooling substances, and/or any other desired,
infusible material. The source may be a separate device.
Each of the needle electrodes 71, 72, 73, and 74 may
have individual wiring connecting the electrodes to a de-
vice capable of delivering and/or measuring electrical en-
ergy, including, for example, controller 270 of FIG. 1. In
some examples, needle electrodes 71, 72, 73, and 74
may be retractable. Needle electrodes 71, 72, 73, and
74 initially disposed within leg 702 and then extended
outward of leg 702 as shown in FIG. 7. Needle electrodes
71, 72, 73, and 74 may be "pushed" out of leg 702 in any
suitable way, including, but not limited to, push/pull wires,
slide blocks, and inflatable balloons. For example, needle
electrodes 71, 72, 73, and 74 may be pushed out of leg
702 by inflating a balloon (not shown) disposed within
leg 702.
[0038] Returning now to method 200, once catheter
242 with electrode array 116 is introduced into the blad-
der 102 in step 202, method 200 may proceed to step
204. Step 204 may include engaging each electrode with
a location on or adjacent an interior wall. For example,
once in the desired position, electrode array 116 may
transition to an expanded configuration wherein the elec-
trodes engage with an interior wall (e.g., bladder wall 110
of bladder 102). In some implementations, a balloon (not
shown) may be inflated within electrode array 116 to ex-
pand it. Alternatively, aspects of the electrode array may
include memory-shape material, such as nitinol, to tran-
sition electrode array 116 to the expanded configuration.
[0039] For example, as shown in FIG. 3, electrode ar-
ray 116 may be expanded so that electrodes 1-20 are on
or adjacent bladder wall 110. Electrodes 1-20 may en-
gage bladder wall 110. For example, each electrode pair
(e.g., 1-2, 3-4, etc.) may conductively engage bladder
wall 10 so as to apply electrical current and/or measure
electrical activity at a treatment site on the interior wall
of the patient.
[0040] In step 206, one or more of the plurality elec-
trodes may be used to measure spontaneous muscle
activity at a plurality of locations on or adjacent the interior
wall (e.g., any location in which the electrodes engage
the interior wall). In the example illustrated in FIGS. 1
and 3, electrode array 116 may include electrodes 1-20.
In some examples, measurements may be performed
between adjacent electrode pairs (e.g., 1-2, 3-4, etc.). In
other examples, measurements may be performed be-
tween non-adjacent electrode pairs. The measurements
may be performed simultaneously at all electrode pairs
or the measurements can be conducted with different
portions of the plurality of electrodes at different times.

To ensure measurements of electrical activity are not a
product of a motion, physiological (e.g., myogenic) or ex-
traphysiological (e.g., instrumentation, external noise,
adequate grounding, etc.) artifact, each electrode meas-
urement may be performed at normal and opposite po-
larity. In some aspects, the measurements may be re-
peated one or more additional times after array 116 has
been repositioned to even further ensure that the area is
active and the signals not artifact. Additionally or alter-
natively, one or more filters may be used to enhance the
accuracy of the measurements by filtering out the arti-
fact(s).
[0041] Electrodes may measure electrical activity and
communicate resulting electrical signals to controller 270
(or the processor within controller 270) of FIG.1. In some
examples, controller 270 (or the processor within con-
troller 270) may process these electrical signals and/or
output the signals for display at interface 280. FIG. 4 il-
lustrates exemplary spontaneous electrical activity
measured in step 206 of FIG. 2 and/or displayed at in-
terface 280 of FIG. 1.
[0042] In some implementations, a "heat map" may be
created based on the muscle activity and/or nerve activity
measured in step 206. For example, electrode(s) with
increased electrical signaling may be noted by measuring
the sum of signal intensity at each electrode over time to
create an intensity map (i.e., heat map). The locations of
the interior wall that engage with these electrodes may
be referred to as "hot spots," (e.g., where the electrical
signal is the most intense over time). In some examples,
to create a heat map, signal measurements may last sec-
onds, minutes, etc. Heat maps, including identified hot
spots, may be displayed on, for example, interface 280
of FIG. 1. If the device is configured with a GPS-like sen-
sor (e.g., impedance or electro-magnetic technology
used for mapping devices/software), the data from the
device 250 may be used by mapping software to develop
a 3D map of the regions where responses have been
acquired and regions that have been treated. For exam-
ple, the 3D map may be capable of showing the electrical
signal/wave conductions, a consequential conduction di-
rection alternation or elimination post energy, and/or an
application of a pharmaceutical agent.
[0043] In step 208, one or more of the plurality of elec-
trodes that measure an amount of electrical activity, such
as the highest relative electrical activity, may be deter-
mined. In some examples, these electrodes may be de-
termined based on the electrode signals received and
heat maps and/or hot spots described above. This de-
termination may be made by a processor within controller
270. In some examples, the determination of step 208
may be made by an operator reviewing a representation
of the electrical activity (e.g., such as that illustrated in
FIG. 4) displayed on interface 280 of FIG. 1.
[0044] In the example illustrated in FIG. 4, electrical
activity 402 measured between electrode pair 1-2; elec-
trical activity 404 measured between electrode pair 7-8;
and electrical activity 408 measured between electrode
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pair 11-12 may be determined to be the highest electrical
activity. As a result, in step 208, electrode pairs 1-2, 7-8,
and 11-12 may be determined to be the plurality of elec-
trodes that measured a highest electrical activity. Al-
though described as a pair, any number of two or more
electrodes may be used. Upon completion of step 208,
method 200 may proceed to step 210.
[0045] In some implementations, prior to step 210, an
impedance measurement may be made between each
adjacent electrode pair (e.g., electrodes 1 and 2, 3 and
4, etc.). These measurements may be stored as "vector
impedance" values. Then, after the impedance measure-
ments are recorded, pacing may be delivered to an inte-
rior wall of the patient (e.g., bladder wall 110 of FIG. 3)
to achieve a muscle/nerve response. Medical device 250
and electrodes 1-20 may have a bipolar configuration.
Alternatively, medical device 250 may be a unipolar ar-
rangement. In examples wherein the medical device 250
is a unipolar device, the current would be passed be-
tween one of the electrodes and a separate return elec-
trode.
[0046] Step 210 may include generating a pacing stim-
ulus from one or more of the plurality electrodes, such
as those measuring the highest electrical activity. In the
example illustrated in FIG. 4, a pacing stimulus may be
generated at electrode pairs 1-2, 7-8, and/or 11-12. The
pacing stimulus may be applied at one electrode pair at
a time. Generation of a pacing stimulus in step 210 may
be initiated by controller 270 or manually by an operator.
In one example, controller 270 or a processor within con-
troller 270 may instruct or activate the electrical energy
source to generate the pacing stimulus.
[0047] The generated pacing stimulus may be low fre-
quency, high frequency, or both frequencies may be ap-
plied sequentially. FIGS. 5 and 6 illustrate graphical rep-
resentations of exemplary electrical responses to low fre-
quency pacing and high frequency pacing, respectively.
Similar to FIG. 4, FIGS. 5 and 6 may be displayed on
interface 280 of FIG. 1. The muscle/nerve response may
be acquired with a charge-balanced waveform using cur-
rents (or voltages) that step up incrementally (e.g. in
steps of approximately 0.1 mA (or V) or more). While
pacing is occurring between a pair of electrodes, the other
electrodes may be in sensing mode, recording EMG re-
sponses. These other electrodes may measure electrical
activity and communicate resulting electrical signals to
controller 270 of FIG.1. For example, in FIGS. 5 and 6,
pacing may be occurring at electrodes 11-12 and elec-
trodes 1-10 and 13-20 may measure muscle/nerve re-
sponses at various locations on the internal wall. In some
examples, the measuring/sensing electrodes may com-
municate any muscle/nerve response as electrical sig-
nals via wires 260 to controller 270 (or the processor
within controller 270) of FIG. 1. Controller 270 (or the
processor within controller 270) may process these
measured electrical signals and/or output the signals for
display at interface 280. In some implementations, a map
may be created of the voltages required at each electrode

pair in order to elicit a muscle response at locations en-
gaged with other electrodes.
[0048] FIG. 5 illustrates exemplary registered electrical
signal responses at electrodes 1-10 and 13-14 for low
frequency pacing 502 applied at electrodes 11-12. Low
frequency pacing may be approximately 0.5 Hz to ap-
proximately 10 Hz. According to one aspect, low frequen-
cy pacing may be approximately 2 Hz. When low fre-
quency pacing is applied, it may be expected that the
EMG response from the muscle of the interior wall would
occur at multiple locations on the interior wall, as indicat-
ed by signal propagations 504 and 506 of FIG. 5. For
example, the signal propagation during the pacing pro-
cedure may also be presented in a 3 D conduction map.
[0049] In some implementations, high frequency pac-
ing (e.g., approximately 100 Hz to approximately 500 Hz
and in some instances, approximately 300 Hz) may be
applied at an electrode pair instead of low frequency pac-
ing, before low frequency pacing, and/or after low fre-
quency pacing. FIG. 6 illustrates registered exemplary
electrical signal responses at electrodes 1-10 and 13-14
for high frequency pacing applied at electrodes 11-12.
When high frequency pacing is applied, it may be expect-
ed that the EMG response from the nerve stimulation
may occur on the order of milliseconds after stimulation
(e.g., as illustrated in FIG. 6 by response 606), as the
nerve must conduct the signal to the muscle to activate
it. High frequency pacing may elicit signals (e.g., signals
602 and 604 of FIG. 6) at other locations (e.g., those
engaged with electrodes 1-2 and 7-8).
[0050] As shown in FIGS. 5 and 6, the locations where
propagation and/or increased signals are detected (e.g.,
504, 506, 602, and/or 604) coincide with the locations
with the highest electrical activity measured in steps 206
and 208 (e.g., electrode pairs 1-2 and 11-12). This is
merely exemplary and locations where propagation
and/or signals (e.g., 504, 506, 602, and/or 604) are elic-
ited as a result of pacing may occur at any electrodes,
not necessarily electrode pairs 1-2 and 11-12. In some
aspects, the pacing may be done before an impedance
may be measured. For example, applying stimulation to
certain bladder tissues before obtaining the actual im-
pendence measurement may induce stronger signals,
such as at highly myogenically active sites.
[0051] Pacing (low frequency or high frequency) may
be generated at one electrode pair at a time. This elec-
trode pair may be adjacent electrodes or any electrode
pair regardless of their distance from each other. In the
example shown in FIG. 4, it may be determined in step
208 that three electrode pairs measured the highest elec-
trical activity. Thus, once in step 210, a low frequency
and/or high frequency pacing is performed at a first elec-
trode pair (e.g., electrodes 11-12 as illustrated in FIGS.
5 and 6), method 200 may proceed to step 212. In step
212, it may be determined whether a pacing stimulus has
been generated from each of the electrodes of the plu-
rality of electrodes that measured the highest electrical
activity. If a pacing stimulus has not been generated from
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each of the electrodes of the plurality of electrodes (Step
212:No), method 200 may proceed to step 210 and gen-
erate a pacing stimulus from an electrode of the plurality
of electrodes that had not previously generated a pacing
stimulus. If a pacing stimulus has been generated from
each of the electrodes of the plurality of electrodes (Step
212:Yes), method 200 may proceed to step 214.
[0052] In the example illustrated in FIG. 4, electrode
pairs 1-2, 7-8, and 11-12 were determined in step 208 to
have measured the highest electrical activity. Thus, in
the examples illustrated in FIGS. 4-6, since a pacing stim-
ulus is generated from electrode pair 11-12, but not yet
electrode pairs 1-2 and 7-8, method 200 may return to
step 210 to generate a pacing stimulus from electrode
pair 1-2 and/or 7-8. In this example, once a pacing stim-
ulus is generated from each of electrode pairs 1-2, 7-8,
and 11-12 (e.g., the electrodes that measure the highest
electrical activity in step 208), method 200 may proceed
to step 214.
[0053] In one example, where low and high frequency
pacing may be used, low frequency pacing may first be
performed throughout the entire bladder, then high fre-
quency pacing may be performed. Additionally or alter-
natively, a method may start with high frequency pacing
at nerve-rich locations (e.g., the bladder neck and dome)
and then create low frequency pacing at other areas in
bladder, or vice versa.
[0054] In some examples, pacing may be repeated at
a given location (e.g., a location adjacent an electrode
pair). For example, electrode pair 1-2 may have been
paced first and may have resulted in high propagation to
other locations. Then, other locations may have been
paced. Subsequently, electrode pair 1-2 may be paced
a second time to determine if the propagation is observed
again. In some examples, electrode pairs may be paced
in a random order and not to always paced in the same
order. Alternatively, electrode pairs may be paced in the
same order every time, starting from one anatomical lo-
cation to another anatomical location (e.g. from bladder
neck to bladder dome, so the method always creates the
map in the same way). The various types of pacing de-
scribed herein may also be repeated after array 116 has
been moved from the given location, as noted above.
[0055] Step 214 may include, for example, identifying
treatment site(s), if any. Identifying treatment site(s) may
include creating a map of voltages at each of the plurality
of electrodes to elicit a muscle response. This step may
be performed manually by an operator, by controller 270,
or by a processor within controller 270. According to an-
other aspect of the present disclosure, partial mapping
may be performed. In some instances, prolonged pacing
may result in changed electrical activity of the bladder,
and partial mapping may allow prolonged pacing to be
avoided by shortening the mapping steps. For partial
mapping, instead of pacing every electrode pair, a loca-
tion where the most electrical activity is observed (prior
to pacing) is first paced. Then, locations that show a sub-
sequent increase in electrical activity are paced. A loca-

tion that triggers the most activity may be identified as a
treatment site and immediately treated. This way, instead
of methodically pacing all electrode pairs, a subset of the
electrode pairs are paced, whereby information at one
electrode pair/site leads to identifying a next electrode
pair or location to pace, and then finally to a treatment site.
[0056] Referring to FIG. 5, in which a low frequency
pacing stimulus is generated at electrode pair 11-12, the
treatment site(s) may be those that, when applying a pac-
ing stimulus at one location, elicit the most signal prop-
agation in other locations on the interior wall. Thus, elec-
trodes 11-12 may be identified because applying a pac-
ing stimulus to electrode pair 11-12 caused the most
propagation in other locations, for example, propagation
504 and 506 of FIG. 5.
[0057] In FIG. 6, in which a high frequency pacing stim-
ulus is generated at electrode pair 11-12, the treatment
site(s) may be those that, when applying a pacing stim-
ulus, elicit the most signals from other locations on the
interior wall. Again, electrode pair 11-12 may be identified
because applying a high frequency pacing stimulus
caused signals 602 and 604 in FIG. 6.
[0058] In step 216, it may be determined whether there
are any treatment sites, e.g., those identified in step 214.
If there are treatment sites (Step 216:Yes), method 200
may proceed to step 218. If there are no treatment sites
(Step 216:No), method 200 may proceed to step 220.
[0059] In step 218, therapy may be applied to the treat-
ment sites. Therapy may include, but is not limited to,
application of radio-frequency ("RF") energy, ultrasound
energy (e.g., high intensity focused ultrasound), laser en-
ergy, cryoablation, microwave ablation, Botox injections,
neurolytic agents, optical energy sources, irreversible
electroporation, hydrogel injections, and/or other suitable
technologies that affect the reactivity of nerve(s). The
therapy may also include mucosal resection or similar
tissue microdissection and/or cutting. Exemplary optical
energy sources may include a holmium (Ho) laser
source, a holmium:YAG (Ho:YAG) laser source, a neo-
dymium-doped:YAG (Nd:YAG) laser source, a semicon-
ductor laser diode, a potassium-titanyl phosphate crystal
(KTP) laser source, a carbon dioxide (CO2) laser source,
an Argon laser source, an Excimer laser source, and/or
a diode laser source. Exemplary neurolytic agents may
include ethanol, phenol, glycerol, ammonium salt com-
pounds, chlorocresol and hypertonic and/or hypotonic
solutions. In some examples, the same electrodes that
deliver the pacing energy may also deliver the treatment.
Once step 218 is complete, method 200 may return to
step 206. By returning to step 206, it may be determined
whether the therapy applied in step 218 was effective,
whether more therapy is needed, and/or in what treat-
ment site(s), if any, require additional therapy. This may
include determining whether the measured electrical ac-
tivity falls below a predetermined threshold. If so, addi-
tional therapy may be applied.
[0060] If there are no treatment sites identified in step
214, method 200 may proceed to step 220. In step 220,
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it may be determined whether there are locations of the
interior wall that the electrodes did not engage. This may
include other organs (e.g., kidneys, stomach, intestine)
in need of analysis, or locations within the same organ
(e.g., bladder 102 of FIG. 3) that had not previously been
engaged by electrodes 1-20. If there are locations of the
interior wall that the electrodes did not engage (Step
220:Yes), method 200 may proceed to step 222 and the
catheter may be moved to a location of the interior wall
that the electrodes did not previously engage. Once the
catheter is at a location of the interior wall the electrodes
did not previously engage, method 200 may return to
step 204. If there are no locations of the interior wall that
the electrodes did not engage (Step 222:No) or there are
no additional locations the operator desires to ana-
lyze/treat, method 200 may proceed to step 224 and the
catheter may be removed from the patient.
[0061] As previously mentioned, method 200 include
more or fewer steps than those illustrated in FIG. 2. For
example, method 200 may proceed directly from step
206 to step 214 (skipping steps 208, 210, and 212). In
such an example, one or more treatment sites may be
identified based on the measurement of electrical activity
at multiple locations without pacing stimulus. Treatment
sites may correspond to the location of electrode pairs
which have the highest sum of signal intensity over ac-
quisition time (e.g., hot spots as described above with
respect to steps 206 and 208), as this may indicate "over-
active" muscle/nerves/tissue. In FIG. 4, the locations
which engage electrode pairs 1-2, 7-8, and/or 11-12 may
be identified as treatment sites due to high sums of signal
intensity received over an acquisition time.
[0062] Although described with reference to the high-
est electrical activity, step 208 may also be utilized to
determine one or more electrodes that measure a lowest
electrical activity. For example, a pacing stimulus may
be generated one electrode pair at a time to identify one
or more electrodes measuring a lowest electrical activity.
The identified electrodes may coincide with sites having
tissue that is fibrosed or denervated and, thus, not capa-
ble of generating increased signals. Step 214 may be
used to identify these sites. To modify function of a de-
trusor muscle, for example, the sites identified in 214 may
be treated in step 218, e.g., by ablation, hydrogel injec-
tion, Botox, etc.
[0063] In other implementations, method 200 may not
include steps 206 and 208. In such an implementation,
the electrodes selected to generate a pacing stimulus
(e.g., step 210) may not be determined in step 208 or
based on a "heat map." The electrodes that generate a
pacing stimulus may be selected at random or in a de-
fined sequence of pacing vectors until treatment sites are
determined.
[0064] In some implementations, there may be a feed-
back loop. The feedback loop may adjust, e.g., titrate,
the therapy up until the resulting electrical activity meets
a predetermined amount or threshold.
[0065] In addition, aspects of the aforementioned em-

bodiments may be combined with any other aspects of
any other embodiments, without departing from the
scope of the disclosure.
[0066] Other embodiments of the present disclosure
will be apparent to those skilled in the art from consider-
ation of the specification and practice of the embodiments
disclosed herein. It is intended that the specification and
examples be considered as exemplary only.
[0067] The present invention is defined by the following
claims.

Claims

1. A device (250) comprising:

a plurality of electrodes (1-20);
a memory device configured to store an instruc-
tion for evaluating electrical activity; and
a processor configured to:

access the instruction from the memory;
measure, with the instruction, a spontane-
ous electrical activity at the plurality of elec-
trodes (1-20);
identify, with the instruction, a pair of the
plurality of electrodes (1-20) with the high-
est spontaneous electrical activity;
direct, with the instruction, an electrical en-
ergy source to generate a pacing stimulus
through the previously identified pair of the
plurality of electrodes (1-20) with the high-
est spontaneous electrical activity;
measure, with the instruction, a resulting
electrical activity with one or more of the plu-
rality of electrodes (1-20); and
identify, with the instruction, at least one
treatment site based on the resulting elec-
trical activity.

2. The device (250) of claim 1, wherein the pacing stim-
ulus is a low frequency pacing stimulus.

3. The device (250) of claim 1, wherein the pacing stim-
ulus is a high frequency pacing stimulus.

4. The device (250) of claim 1, wherein the processor
is further configured:

direct, with the instruction, the electrical energy
source to generate the pacing stimulus through
a first portion of the plurality of electrodes (1-20);
measure, with the instruction, a first resulting
electrical activity at the first portion of the plural-
ity of electrodes (1-20); and
identify, with the instruction, a first pair of the
plurality of electrodes (1-20) based on the first
resulting electrical activity.
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5. The device (250) of claim 1, wherein the processor
is further configured to initiate, with the instruction,
a therapy to the least one treatment site.

6. The device (250) of claim 5, wherein the therapy in-
cludes at least one of a radio frequency energy, an
ultrasound energy, a laser energy, a cryoablation, a
microwave ablation, a Botox injection, a neurolytic
agent, an optical energy, an irreversible electropo-
ration, and a hydrogel injection.

7. The device (250) of claim 6, wherein the processor
is further configured to modify, with the instructions,
the therapy until the resulting electrical activity reach-
es a predetermined amount.

8. The device (250) of claim 7, wherein the processor
is further configured to titrate, with the instructions,
the therapy higher until the measured resulting elec-
trical activity reaches a predetermined threshold.

9. The device (250) of claim 1, wherein the processor
is further configured to communicate, with the in-
struction, the resulting electrical activity to a display.

10. The device (250) of claim 9, wherein the processor
is further configured to generate, with the instruc-
tions, a heat map on the display based on the result-
ing electrical activity, wherein the heat map is an
intensity map created by measuring the sum of signal
intensity at each electrode over time,.

11. The device (250) of any preceding claim, wherein
the plurality of electrodes (1-20) are engageable with
an interior wall of a patient at a plurality of locations.

12. The device (250) of claim 11, wherein the interior
wall is a bladder wall.

Patentansprüche

1. Vorrichtung (250), umfassend:

eine Mehrzahl von Elektroden (1-20);
eine Speichervorrichtung, die dafür ausgelegt
ist, einen Befehl für eine Evaluierung einer elek-
trischen Aktivität zu speichern; und
einen Prozessor, der für Folgendes konfiguriert
ist:

Zugreifen auf den Befehl aus dem Speicher;
Messen einer spontanen elektrischen Akti-
vität an der Mehrzahl von Elektroden (1-20)
aufgrund des Befehls;
Identifizieren eines Paars mit der höchsten
spontanen elektrischen Aktivität aus der
Mehrzahl von Elektroden (1-20) aufgrund

des Befehls;
Veranlassen einer Quelle für elektrische
Energie, einen Schrittsteuerungsimpuls
durch das davor identifizierte Paar mit der
höchsten spontanen elektrischen Aktivität
aus der Mehrzahl von Elektroden (1-20) zu
erzeugen, aufgrund des Befehls;
Messen einer resultierenden elektrischen
Aktivität mit einer oder mehreren von der
Mehrzahl von Elektroden (1-20) aufgrund
des Befehls; und
Identifizieren mindestens einer Behand-
lungsstelle auf Basis der resultierenden
elektrischen Aktivität aufgrund des Befehls.

2. Vorrichtung (250) nach Anspruch 1, wobei der
Schrittsteuerungsimpuls ein niederfrequenter
Schrittsteuerungsimpuls ist.

3. Vorrichtung (250) nach Anspruch 1, wobei der
Schrittsteuerungsimpuls ein hochfrequenter Schritt-
steuerungsimpuls ist.

4. Vorrichtung (250) nach Anspruch 1, wobei der Pro-
zessor ferner für Folgendes ausgelegt ist: Veranlas-
sen der Quelle für elektrische Energie, den Schritt-
steuerungsimpuls durch einen ersten Teil von der
Mehrzahl von Elektroden (1-20) zu erzeugen, auf-
grund des Befehls;

Messen einer ersten resultierenden elektri-
schen Aktivität an dem ersten Teil von der Mehr-
zahl von Elektroden (1-20) aufgrund des Be-
fehls; und
Identifizieren eines ersten Paars von der Mehr-
zahl von Elektroden (1-20) auf Basis der ersten
resultierenden elektrischen Aktivität aufgrund
des Befehls.

5. Vorrichtung (250) nach Anspruch 1, wobei der Pro-
zessor ferner dafür ausgelegt ist, aufgrund des Be-
fehls eine Therapie für die mindestens eine Behand-
lungsstelle zu initiieren.

6. Vorrichtung (250) nach Anspruch 5, wobei die The-
rapie mindestens eine(s) von einer Hochfrequenze-
nergie, einer Ultraschallenergie, einer Laserenergie,
einer Kryoablation, einer Mikrowellenablation, einer
Botoxinjektion, einem neurolytischen Wirkstoff, ei-
ner optischen Energie, einer irreversiblen Elektropo-
ration und einer Hydrogelinjektion einschließt.

7. Vorrichtung (250) nach Anspruch 6, wobei der Pro-
zessor ferner dafür ausgelegt ist, aufgrund der Be-
fehle die Therapie zu modifizieren, bis die resultie-
rende elektrische Aktivität eine vorgegebene Stärke
erreicht.
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8. Vorrichtung (250) nach Anspruch 7, wobei der Pro-
zessor ferner dafür ausgelegt ist, aufgrund der Be-
fehle die Therapie höher zu titrieren, bis die gemes-
sene resultierende elektrische Aktivität einen vorge-
gebenen Schwellenwert erreicht.

9. Vorrichtung (250) nach Anspruch 1, wobei der Pro-
zessor ferner dafür ausgelegt ist, aufgrund des Be-
fehls die resultierende elektrische Aktivität an eine
Anzeige zu übermitteln.

10. Vorrichtung (250) nach Anspruch 9, wobei der Pro-
zessor ferner dafür ausgelegt ist, mittels der Befehle
auf Basis der resultierenden elektrischen Aktivität
ein Heatmap auf der Anzeige anzuzeigen, wobei das
Heatmap ein Karte von Intensitäten ist, die durch
Messen der Summe der Signalstärke an jeder Elek-
trode im Zeitverlauf erzeugt wird.

11. Vorrichtung (250) nach einem der vorangehenden
Ansprüche, wobei die Mehrzahl von Elektroden
(1-20) an einer Innenwand eines Patienten an einer
Mehrzahl von Stellen anbringbar ist.

12. Vorrichtung (250) nach Anspruch 11, wobei die In-
nenwand eine Blasenwand ist.

Revendications

1. Dispositif (250) comprenant :

une pluralité d’électrodes (1 - 20) ;
un dispositif de mémoire qui est configuré de
manière à ce qu’il stocke une instruction pour
évaluer une activité électrique ; et
un processeur qui est configuré de manière à
ce qu’il réalise les actions qui suivent :

l’accès à l’instruction à l’intérieur de la
mémoire ;
la mesure, au moyen de l’instruction, d’une
activité électrique spontanée au niveau des
électrodes de la pluralité d’électrodes (1 -
20) ;
l’identification, au moyen de l’instruction,
d’une paire d’électrodes de la pluralité
d’électrodes (1 - 20) présentant l’activité
électrique spontanée la plus élevée ;
la commande, au moyen de l’instruction,
d’une source d’énergie électrique de ma-
nière à ce qu’elle génère un stimulus de sti-
mulation au travers de la paire d’électrodes
identifiée au préalable de la pluralité d’élec-
trodes (1 - 20) présentant l’activité électri-
que spontanée la plus élevée ;
la mesure, au moyen de l’instruction, d’une
activité électrique résultante avec une ou

plusieurs électrode(s) de la pluralité d’élec-
trodes (1- 20) ; et
l’identification, au moyen de l’instruction,
d’au moins un site de traitement sur la base
de l’activité électrique résultante.

2. Dispositif (250) selon la revendication 1, dans lequel
le stimulus de stimulation est un stimulus de stimu-
lation basse fréquence.

3. Dispositif (250) selon la revendication 1, dans lequel
le stimulus de stimulation est un stimulus de stimu-
lation haute fréquence.

4. Dispositif (250) selon la revendication 1, dans lequel
le processeur est en outre configuré de manière à
ce qu’il réalise les actions qui suivent : la commande,
au moyen de l’instruction, de la source d’énergie
électrique de manière à ce qu’elle génère le stimulus
de stimulation par l’intermédiaire et au travers d’une
première partie de la pluralité d’électrodes (1 - 20) ;

la mesure, au moyen de l’instruction, d’une pre-
mière activité électrique résultante au niveau de
la première partie de la pluralité d’électrodes (1
- 20) ; et
l’identification, au moyen de l’instruction, d’une
première paire d’électrodes de la pluralité
d’électrodes (1 - 20) sur la base de la première
activité électrique résultante.

5. Dispositif (250) selon la revendication 1, dans lequel
le processeur est en outre configuré de manière à
ce qu’il initie, au moyen de l’instruction, une thérapie
sur l’au moins un site de traitement.

6. Dispositif (250) selon la revendication 5, dans lequel
la thérapie inclut au moins un moyen thérapeutique
pris parmi une énergie radiofréquence, une énergie
ultrasonore, une énergie laser, une cryoablation,
une ablation hyperfréquence, une injection de botox,
un agent neurolytique, une énergie optique, une
électroporation irréversible et une injection d’hydro-
gel.

7. Dispositif (250) selon la revendication 6, dans lequel
le processeur est en outre configuré de manière à
ce qu’il modifie, au moyen de l’instruction, la thérapie
jusqu’à ce que l’activité électrique résultante attei-
gne un degré prédéterminé.

8. Dispositif (250) selon la revendication 7, dans lequel
le processeur est en outre configuré de manière à
ce qu’il ajuste, au moyen de l’instruction, la thérapie
selon un degré plus élevé jusqu’à ce que l’activité
électrique résultante mesurée atteigne un seuil pré-
déterminé.
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9. Dispositif (250) selon la revendication 1, dans lequel
le processeur est en outre configuré de manière à
ce qu’il communique, au moyen de l’instruction, l’ac-
tivité électrique résultante à un affichage.

10. Dispositif (250) selon la revendication 9, dans lequel
le processeur est en outre configuré de manière à
ce qu’il génère, au moyen de l’instruction, une carte
thermique sur l’affichage sur la base de l’activité
électrique résultante, dans lequel la carte thermique
est une carte d’intensité qui est créée en mesurant
la somme des intensités de signal au niveau de cha-
cune des électrodes au fil du temps.

11. Dispositif (250) selon l’une quelconque des reven-
dications précédentes, dans lequel les électrodes de
la pluralité d’électrodes (1 - 20) peuvent être enga-
gées avec une paroi intérieure d’un patient au niveau
d’une pluralité de localisations.

12. Dispositif (250) selon la revendication 11, dans le-
quel la paroi intérieure est une paroi de la vessie.
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