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AN APPARATUS AND A METHOD FOR THE TREATMENT OF A
PROSTATIC DISEASE

Technical field
The disclosure herein generally relates to an apparatus and a method for the treatment of

a prostatic disease by transfer of electrical energy to a prostrate in a body of a patient.

Background

Figure 1 illustrates a simplified view of the anatomy and location of a prostate 3, 4. A
urethra 1 passes upwards through an urethrae membranaceae (“external sphincter muscle”) 2,
through the prostate 3, 4 which surrounds the urethra, and into a urinary bladder 5. The prostate
3, 4 comprises three lobes: two major lobes 3, 4 and a median lobe. The median lobe is located
generally behind the major lobes 3, 4.

Diseases of the prostate include benign prostate enlargement, benign prostatic
hyperplasia or hypotrophy (“BPH”), and prostate cancer. BHP is generally caused by
enlargement of thel5 median lode of the prostate. BHP may cause the prostate 3, 4 to compress
the adjacent urethra 1.Symptoms of BPH include frequent urination, reduced urine flow, lack of
control of urination, painful urination, and bloody urination.

These very common prostatic diseases may be treated with pharmaceuticals, lifestyle
changes, and ablation of prostate tissue. Ablative treatments include surgery, and induced
necrosis of prostate tissue, and the subsequent removal of the necrotic tissue by bodily
absorption or discharge via the urethra. Methods of inducing necrosis of prostate tissue include
the heating and/or cooling of the prostate tissue, the introduction of toxic chemicals, and
ultrasound. Examples of such methods include laser prostatectomy, interstitial laser coagulation,
photosensitive vaporization of the prostate, holmium laser ablation of the prostate, holmium laser
enucleation of the prostate, microware irradiation of the prostate, radiofrequency current heating,
direct current ablation, and ultrasound treatment. Ablative and pharmaceutical treatments may
have side effects including reduced libido, impotence, retrograde ejaculation, fatigue, dizziness,
headache, and decreased blood pressure.

Examples of induced necrosis treatments for prostatic disease using chemical or cryo
ablation are shown in U.S. Patent Nos. 7,837,670 and 10,004,551, and PCT Publ. No.
WO01997036632A1. Examples of induced necrosis treatments for prostatic disease using
electrical thermal ablation are shown in U.S. Patent Nos. 5,304,214, 5,370,675 and 6,524,270.
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Minimally invasive treatments that utilize extendable electrodes configured to promote
necrosis of prosthetic tissue via an electrolytic reaction have been developed as an alternative to
other kinds of ablative treatments as shown, for example, in U.S. Patent Nos. 9,211,155,
9,597,145, and 10,085,800, all of which are assigned to the assignee of the present disclosure.

Minimally invasive treatments of diseases of the prostate that offer at least one of less
pain, faster recovery, lower costs, shorter treatment times, reduced treatment side effects, and
reduced use of anesthesia and sedatives may be desirable. Improvements in the operation and

control of existing minimally invasive treatments of diseases of the prostate may be desirable.

Summary

Disclosed herein is an apparatus for the treatment of a prostatic disease. The apparatus
comprises a urethral catheter for insertion into a urethra. The apparatus comprises an electrode
assembly slidingly receivable within the urethral catheter. The electrode assembly comprises a
plurality of extendably mounted electrodes for extension into a prostate adjacent the urethra.
The plurality of extendably mounted electrodes are for electrolytic generation of at least one of a
necrotizing base and a necrotizing acid within the prostate.

An embodiment comprises an inflatable balloon adjacent a distal end of the urethral
catheter for inflation within a urinary bladder in fluid communication with the urethra, and
another inflatable balloon disposed at a proximal end of the urethral bladder and in fluid
communication therewith.

In an embodiment, each of the plurality of extendably mounted electrical electrodes are
slidingly mounted and are attached at a proximal end thereof to an electrode propeller that is user
actuatable. The electrode propeller may be linearly actuatable by the user.

An embodiment comprises a collar attached to a proximal end of the electrode assembly
and rotationally fixed to the electrode propeller. The collar and the electrode propeller may be
joined at a sliding keyed joint. A distal end of the urethral catheter may comprise a plurality of
electrode passageways connecting an interior and exterior of thereof, and the urethral catheter
and the electrode assembly are configured to engage with a predetermined rotational orientation
to each other for alignment of the plurality of extendably mounted electrodes with the plurality
of electrode passageways. The urethral catheter and the electrode assembly may be joined to
form a sliding keyed joint. A flange may be attached to the collar, wherein the flange and the

electrode propeller are cooperatively arranged for the flange to be received by a finger of a hand
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and the electrode propeller to be actuated by the thumb of the hand when the flange is so
received.

An embodiment comprises a disengagable stop arrange to prevent actuation of the
electrode propeller until disengaged.

In an embodiment, at least one of the electrode assembly and the urethral catheter
comprise a fastener configured to fasten the electrode assembly to the urethral catheter when the
electrode assembly is slidingly received within the urethral catheter.

An embodiment comprises a source of the electricity and a controller for the source of the
electricity.

An embodiment comprises a monitor configured to generate electrical parameter
information indicative of an electrical parameter associated with electricity supplied to the
plurality of expendably mounted electrodes, wherein the controller is configured to control the
electricity supplied to the plurality of expendably mounted electrodes depending on the electrical
parameter information. The controller may be configured to change the electricity during the
electrolytic generation of at least one of the necrotizing base and the necrotizing acid within the
prostate. The controller may have a plurality of electrical modes for a plurality of prostates
quality types.

In an embodiment, the electricity is a direct current.

In an embodiment, the plurality of extendably mounted electrodes comprises an electrode
within an insulating sheath defining at least two uninsulated distal portions of the electrode.

In an embodiment, each of the plurality of extendably mounted electrodes comprise a
rounded tip.

In an embodiment, each of the plurality of extendably mounted electrodes has a
cruciform transverse section.

An embodiment comprises a chemical introducible by at least one of the plurality of
electrodes into the prostate.

An embodiment defines a plurality of channels for each electrode for selective disposition
of each electrode within the prostate.

In an embodiment, at least one of the plurality of extendably mounted electrodes is more
extendable than at least another one of the plurality of extendable lengths.

In an embodiment, the urethral catheter is more flexible than the electrical assembly.

In an embodiment, the urethral catheter comprises a fixation element.

In an embodiment, the urethral catheter comprises a Foley catheter.
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Disclosed herein is a method for treatment of a prostatic disease. The method comprises
inserting a urethral catheter into a urethra. The method comprises inserting an electrode
assembly into the urethra. The electrode assembly comprises a plurality of extendably mounted
electrodes. The method comprises extending the plurality of extendably mounted electrodes into
a prostate adjacent the urethra. The method comprises supplying electricity to the plurality of
extendably mounted electrodes wherein at least one of a necrotizing base and a necrotizing acid
is generated within the prostate.

In an embodiment, the electrode assembly is disposed within the urethral catheter during
insertion of the urethral catheter into the urethra. Alternatively, the electrode assembly may be
inserted into the urethral catheter so inserted into the urethra.

In an embodiment the urethral catheter is more flexible than the electrode assembly.

An embodiment comprises extending the plurality of electrodes into the prostate adjacent
the urethra comprising a user actuating an electrode propeller attached to the plurality of
electrodes to extend a plurality of tips of the plurality of electrodes out of the electrode assembly
and into the prostate.

An embodiment comprises the step of rotationally fixing a collar attached to a proximal
end of the electrode assembly to the electrode propeller.

An embodiment comprises the step of joining the electrode propeller and the collar to
form a sliding keyed joint.

An embodiment comprises disengaging a stop arranged to prevent actuation of the
electrode propeller to enable actuation of the electrode propeller.

An embodiment comprises the step of generating electrical parameter information
indicative of electricity supplied to the plurality of extendably mounted electrodes, wherein the
controller is configured to control the electricity supplied to the plurality of extendably mounted
electrodes depending on the electrical parameter information.

An embodiment comprises the step of changing the electricity supplied to the plurality of
extendably mounted electrodes during the electrolytic generation of at least one of the
necrotizing base and the necrotizing acid.

An embodiment comprises the step of selecting one of a plurality of electricity supply
modes, the plurality of electricity supply modes being for treatment of a plurality of prostate

quality types.
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An embodiment comprises the step of changing the disposition of at least one of the
plurality of extendably mounted electrodes within the prostate and supplying electricity to the at
least one of the plurality of extendably mounted electrodes.

An embodiment comprises the step of introducing a chemical to a volume of the prostate,
wherein the chemical belongs to a group of chemicals comprising a chemical that counters at
least one of the necrotizing acid and the necrotizing base, and a necrotizing chemical that reduces
or increases the pH within the prostate.

An embodiment comprises the step of introducing the chemical into the prostate via a
lumen in at least one of the plurality of electrodes.

An embodiment comprises using electromyography to detect a sphincter urethrae
membranaceae adjacent the urethra and position the plurality of electrodes relative to the
sphincter urethrae membranaceae.

An embodiment comprises inflating a first balloon attached to a distal end of the urethral
catheter within a urinary bladder in fluid communication with the urethra, and a second balloon
disposed adjacent a proximal end of the urethral catheter and in fluid communication with the
first balloon.

An embodiment comprises introducing a fluid into a balloon attached to a distal end of
the urethral catheter and disposed within a urinary bladder in fluid communication with the
urethra, and monitoring the pressure of the fluid introduced into the balloon.

An embodiment comprises the step of reading an attached identification tag.

In an embodiment, the step of supplying the electricity to the plurality of extendably
mounted electrodes comprises supplying electricity to the plurality of electrodes asynchronously.

An embodiment comprises the step of withdrawing the plurality of extendable electrodes
from the prostate and extending another plurality of extendably mounted electrodes of another
electrode assembly into the prostate at a different prostate position.

An embodiment comprises the step of activating a fixation element of the urethral
catheter.

In an embodiment, the urethral catheter comprises a Foley catheter.

Disclosed herein is an apparatus for the treatment of a prostatic disease. The apparatus
comprises an electrode assembly slidingly receivable within a urethral catheter, the electrode
assembly comprising a plurality of extendably mounted electrodes for extension through urethral

tissue and into a prostate, wherein the plurality of extendably mounted electrodes are for
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electrolytic generation of at least one of a necrotizing base and a necrotizing acid within the
prostate.

In embodiments of an apparatus or method disclosed above, the plurality of extendably
mounted 5 electrodes comprises at least on electrolytically corrodible electrode.

An urethral catheter comprising a distally attached inflatable balloon for inflation within
a body and a proximally attached inflatable balloon in fluid communication with the distally
attached inflatable balloon for disposition exterior of the body when the distally attached
inflatable balloon is so inflated within the body.

Disclosed herein is an apparatus for the treatment of a prostatic disease. The apparatus
comprises an electrode assembly slidingly receivable within a urethral catheter. The electrode
assembly comprises a plurality of extendably mounted electrodes for extension through urethral
tissue and into the prostate. The plurality of extendably mounted electrodes are for electrolytic
generation of at least one of a necrotizing base and a necrotizing acid within the prostate.

Any of the various features of each of the above disclosures, and of the various features

of the embodiments described below, can be combined as suitable and desired.

Brief description of the figures

The disclosure can be more completely understood in consideration of the following
detailed description of various embodiments of the disclosure, in connection with the
accompanying drawings, in which:

FIG. 1 illustrates a simplified view of the anatomy and location of a prostate.

FIGS. 2 and 3 respectively show perspective and exploded views of an embodiment of an
apparatus for the treatment of a prostatic disease

FIG. 4 shows a detail of a distal end of an electrode assembly of the apparatus of FIG. 2.

FIG. 5 shows a detail of a proximal end of a urethral catheter of the apparatus of FIG. 2.

FIGS. 6 and 7 show details of a proximal end of the electrode assembly of FIG. 4, with
and without a disengagable stop respectively.

FIG. 8 shows a detail of a flange shown in FIGS. 6 and 7.

FIG. 9 shows a detail of a distal end of a urethral catheter of the apparatus of FIG. 1.

FIG. 10 shows a flow chart for an embodiment of a method for treatment of a prostatic
disease that may be implemented using the apparatus of FIG. 2.

FIG. 11 is a perspective view depicting an apparatus for the treatment of a prostatic

disease, in accordance with another embodiment of the disclosure.
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FIG. 12 is an exploded view depicting the apparatus of FIG. 11.

FIG. 13 is a cross sectional view depicting an electrode assembly slidably received within
a urethral catheter, in accordance with an embodiment of the disclosure.

FIG. 14 is an exploded view depicting an electrode assembly, in accordance with an
embodiment of the disclosure.

FIG. 15 is a partial, perspective view depicting an electrode tip of an electrode assembly,
in accordance with an embodiment of the disclosure.

FIG. 16 is a partial, perspective view depicting an electrode, in accordance with an
embodiment of the disclosure.

FIG. 17 is a partial, perspective view depicting a connection of an electrode assembly to
an assembly fixture, in accordance with an embodiment of the disclosure.

FIG. 18 is an exploded, perspective view depicting a urethral catheter, in accordance with
an embodiment of the disclosure.

FIG. 19 is a partial, perspective view depicting a urethral catheter having an inflatable
balloon, in accordance with an embodiment of the disclosure.

FIG. 20 is a cross sectional, perspective view depicting a urethral catheter including an
anti-stretch device, in accordance with an embodiment of the disclosure.

FIG. 21 is a partial, perspective view depicting a urethral catheter having a first inflatable
balloon and a second inflatable balloon, in accordance with an embodiment of the disclosure.

FIGS. 22A-B are perspective views depicting an electrode assembly including a handle,
in accordance with an embodiment of the disclosure.

FIG. 23 is an exploded, partial perspective view depicting an electrode assembly handle,
in accordance with an embodiment of the disclosure.

While embodiments of the disclosure are amenable to various modifications and
alternative forms, specifics thereof shown by way of example in the drawings will be described
in detail. It should be understood, however, that the intention is not to limit the disclosure to the
particular embodiments described. On the contrary, the intention is to cover all modifications,
equivalents, and alternatives falling within the spirit and scope of the subject matter as defined

by the claims.

Description of embodiments
Figures 2 and 3 respectively show perspective and exploded views of an embodiment of

an apparatus for the treatment of a prostatic disease, the apparatus being generally indicated by
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the numeral 10. The apparatus 10 may be non-implantable. The apparatus 10 comprises a
urethral catheter 12 in the form of a Foley catheter for insertion into a urethra 1. The apparatus
10 comprises an electrode assembly 14 slidingly receivable within the urethral catheter 12.
Figure 2 shows the electrode assembly 14 received within the urethral catheter 12. Figure 4
shows a detail of the distal tip 18 of the electrode assembly 14, which is inserted into a proximal
opening 24 of a lumen 31 of the urethral catheter 12. The proximal opening is best seen in
Figure 5. The electrode assembly 14 comprises a plurality of extendably mounted electrodes 20,
22 in the form of a memory alloy wire for extension into a prostate 3, 4 adjacent the urethra 1.
The plurality of extendably mounted electrodes 20, 22 are for electrolytic generation of at least
one of a necrotizing base and a necrotizing acid within the prostate 3, 4.

The plurality of electrodes may comprise, for example, a pair of electrodes 20, 22, or
multiple pairs of electrodes. One electrolytic reaction that may occur in the prostate is the
electrolysis of water, whereby a necrotizing base (OH-) may be generated at an electrode that is a
cathode, and a necrotizing acid (H+) may be generated at an electrode that is an anode. The
necrotizing base and necrotizing acid may each cause necrosis of prostatic tissue to form a
necrotic volume of prostatic tissue, which in some embodiments is predetermined prior to
treatment. The necrotic prostate tissue is absorbed by the body or excreted via the urethra,
leaving a void and so reducing the prostate volume, which may reduce the symptoms of BPH or
the size of a tumor.

In use, a portion of the catheter comprising proximal opening 24 and port 25 remain
outside of the body. The urethral catheter comprises a fixation element in the form of an
inflatable balloon adjacent a distal end of thereof, to fix the catheter in a treatment position. The
inflatable balloon is for inflation within a urinary bladder in fluid communication with the
urethra, which aids in the retention of the urethral catheter within the urethra. The balloon may
be inflated with saline, air, or generally any suitable form of fluid. The saline or air may be
introduced via a urethral catheter inflation port 25, which is in fluid communication with the
balloon via a fluid conduit in the form of another lumen of the urethral catheter 12.

The urethral catheter 12 comprises another inflatable balloon disposed adjacent a
proximal end of the urethral catheter 12 and in fluid communication therewith. The other
balloon is disposed such that it is external of the urethra when the balloon is inflated within the
bladder. The other balloon is a visual indicator of the inflation state of the balloon in the bladder,
and deflation of the other balloon is indicative of a potentially dangerous state wherein the

urethral catheter may slip and so cause the extended electrodes to score the urethral epithelium.
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Alternatively, embodiments may comprise a pressure meter in fluid communication with the
balloon to monitor the pressure of the fluid within the balloon. The pressure gauge may generate
a fluid pressure signal that may trigger an alarm, for example, or stop the supply of electricity
when fluid pressure signal is indicative of balloon deflation.

Each of the plurality of extendably mounted electrical electrodes 20, 22 are slidingly
mounted in channels 29 of the electrode assembly 14, that turn outwardly at the distal end
thereof. The plurality of extendably mounted electrical electrodes 20, 22 are attached at a
proximal end thereof to an electrode propeller 26 in the form of a handle, or generally any user
engageable form including but not limited to a knob or plunger, that is user actuatable. The
electrode propeller 26 is linearly actuatable by the user, whereby the separation of the electrode
propeller 26 and distal end of the electrode assembly 14 is reduced. A collar 28 is attached to a
proximal end 30 of the electrode assembly 14. The collar may be integral or differentiated. A
flange 32 can be distally disposed and attached to the collar 28. The flange 32 and the electrode
propeller 26 are cooperatively arranged for the flange 32 to be received by a finger of a hand and
the electrode propeller 26 to be actuated by the thumb of the hand when the flange 28 is so
received. The thumb may be inserted in a ring 34 of the electrode propeller 26. As shown in
Figure 6, a disengagable stop 36 is arranged to prevent actuation of the electrode propeller 26
until disengaged, as shown in Figure 7.

As best understood with reference to Figures 7 and 8, the collar 28 is rotationally fixed to
the electrode propeller 26. The collar 28 and the distal end 30 of the electrode assembly, in this
embodiment the electrode propeller 28, are joined by a sliding keyed joint 38. One of the distal
end 30 of the electrode assembly and the collar 28 comprise a key 40 in the form of a
longitudinal rib, and the other of the distal end 30 of the electrode assembly and the collar 28
comprises a keyway 42 in the form of a longitudinal groove. The key 40 is received within the
keyway 42 for longitudinal sliding movement between the collar 28 and electrode propeller 26,
while fixing their relative rotational orientation around a common axis.

As best seen in Figure 9, a distal end 44 of the urethral catheter 12 comprises a plurality
of electrode passageways 46 connecting the lumen to the exterior. The present embodiment has
two electrode passageways opposite each other for passage of the electrodes 20, 22. The urethral
catheter 12 and the electrode assembly 14 are configured to engage with a predetermined
rotational orientation to each other for alignment of the plurality of extendably mounted

electrodes 20, 22 with the plurality of electrode passageways.
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As seen in Figure 4, the electrode assembly 18 has a “D” shaped lateral section that is
received by the lumen 31 having a complementary “D” shape, as seen in Figure 8. Generally,
the electrode assembly and the lumen 31 may generally have any suitable interlocking cross
sectional shapes, for example hexagonal, 10 square, or an arbitrary irregular shape. The urethral
catheter 12 and the electrode assembly 14 can be joined to form a sliding keyed joint, as shown
in Figure 2.

Also shown in Figure 4 is an attached electrode assembly tip 23. The attachment may be
by an ultrasonic, RF wield, or with adhesive. The assembly tip 23 has a scoop to assist in
insertion. The tip may be replaced with another tip having different electrode port 33, 35
positions.

At least one of the electrode assembly 14 and the urethral catheter 12 may, as in the
present embodiment, comprise a fastener 48 in the form of a clip configured to fasten the
electrode assembly 14 to the urethral catheter 12 when the electrode assembly is slidingly
received within the urethral catheter. This may prevent accidental withdrawal of the electrodes
during a procedure, for example.

Embodiments may comprise a source 27 of the electricity, which is generally but not
necessarily in the form of a direct current, and a controller for the source of the electricity. The
power supplied to the electrodes is low compared to prior methods for treating BPH. The power
supplied may be of the order of milliwatts, for example in the range of 20 to 3200 mW of power
per electrode pair. The power typically used for each electrode pair is between approximately
190 mW (25 mA into a 300 ohm tissue impedance) to 1600 mW (40 mA into a 1000 ohm tissue
impedance). A common impedance level seen in tissue is 400 ohms, and treating with 50 mA
equates to a required power output of 1000 mW. This relatively low power results in
insignificant heat transfer between the apparatus 10 and body tissues. This reduces or eliminates
pain and discomfort from the heating of surrounding tissues during treatment that are
experienced with thermal technologies utilizing significantly higher power. It also reduces or
eliminates scarring and long healing times associated with a thermal wound. RF and microwave
technologies using thermal energies to create necrosis in soft tissue often have power ranges
between 15 and 75 W. The amount of power delivered by a thermal ablation system is not based
directly on the measurement of the power delivered, but is based on the temperature
measurement resulting from the power delivered. In contrast, the amount of charge delivered by
the present embodiment is based directly on the measurement of the charge delivered, allowing

for more precise control of the size of the necrotic zones.
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The apparatus 10 may have an electrical connector 37 in electrical communication with
the plurality of extendably mounted electrodes for making an electrical connection with the
source 27. The ablation of the prostate tissue is non-thermal, and a form of direct current
ablation. Some embodiments may comprise a monitor configured to generate electrical
parameter information indicative of an electrical parameter associated with electricity supplied to
the plurality of expendably mounted electrodes. The controller is configured to control the
electricity supplied to the plurality of expendably mounted electrodes depending on the electrical
parameter information. For example, the monitor may measure the impedance experienced by
the current in the form of a DC current that is supplied to the electrodes, the current flowing from
one of the plurality of electrodes 20, 22 to another one of the plurality of electrodes 20, 22.

Gas bubbles in the form of hydrogen and oxygen, for example, may be generated in the
prostate tissue adjacent the plurality of extendably mounted electrodes during the electrolytic
generation of at least one of a necrotizing base and a necrotizing acid within the prostate 3, 4,
which generally increases the impedance of the current that may flow and decrease the rate at
which the necrotizing acid and/or base are generated. Chlorine gas may saturate the cathode
surface. The tissue may dehydrate at the anode. To counter the increase in impedance, the
controller is in this but not necessarily in all embodiments configured to change the electricity
during the electrolytic generation of at least one of the necrotizing base and the necrotizing acid
within the prostate. For example, the current and/or voltage may be reduced or increased so that
the rate of gas generation is approximately equal to the rate of gas absorption by the prostate,
which manifests in a stable impendence. Alternatively, the controller may turn off the current to
allow gas to be absorbed, and after the gas has been absorbed turn on the current. In the present
embodiment, the controller reduces and/or turns off the supplied current when the impedance
satisfies a first impendence condition, for example when the impedance is equal to or greater
than a first impedance condition. The impedance may then drop as the gas is absorbed. When
the measured impedance satisfies a second impedance condition, for example the impedance is
equal to or less than a second threshold impedance, the controller increases and/or turns on the
supplied current. In another embodiment, the controller may in response to determined
impendence cause the supplied current to dither, for example oscillate, or fluctuate the current.
The electricity supplied to the electrodes may be modulated to prevent the build-up of gas
bubbles.

Electricity may be supplied to the plurality of electrodes asynchronously, for example

first to one pair of electrodes, and then to another pair of electrodes. Switching the supply of
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electricity to the other pair of electrodes may result in a reduction in impedance because of the
absence of gas bubbles thereat. The controller has a plurality of electrical modes for a plurality
of prostates quality types. For example, the prostate may have different impedance depending of
its age, or ability to absorb generated gases. MRI or ultrasound imagining may be used to
determine the prostate quality type. The different modes may have different temporal electrical
profiles.

The plurality of extendably mounted electrodes 20, 22 may in some embodiments
comprise an electrode within an insulating sheath defining at least two uninsulated distal portions
of the electrode. The uninsulated distal portions each act as a site for electrolysis, and may assist
in reduction of gas build-up, or other sources of impedance. The sheath may take the form of a
film, a membrane, a tube or generally any suitable form. This may allow skipping of electrolysis
between uninsulated distal portions, the skipping being in response to variations in impedance
between the uninsulated distal portions.

Each of the plurality of extendably mounted electrodes comprises a rounded or ground tip
that is coated with platinum. This may reduce the incidence of scoring of the urethral epithelium
when the electrodes are withdrawn. The electrodes are insulated with a polyimide membrane or
generally any suitable form intermediate the distal and proximal ends. In an alternative
embodiment, each of the plurality of extendably mounted electrodes has a cruciform transverse
section. This may maximize the surface area of the extendably mounted electrodes and enable
greater current delivery for a given voltage, which may assist in minimizing gas generation in the
tissue.

Embodiments may comprise a chemical introducible by at least one of the plurality of
electrodes into the prostate. At least one of the electrodes may comprise a lumen connected to
the exterior for delivery of the chemical within the prostate. The chemical may alternatively be
attached to the surface of the at least one electrode, and may be a chemical coating on the at least
one electrode. The chemical generally belongs to a group of chemicals comprising a chemical
that counters at least one of the necrotizing acid and the necrotizing base, and a necrotizing
chemical that reduces or increases the pH within the prostate. Alternatively or additionally, the
chemicals may counter the prostates natural pH buffer. The chemical may start acting before
sufficient necrotizing base or acid has been electrolytically generated. For example, the
chemical may comprise an acid salt coating or a basic salt coating, which may cause necrosis
before sufficient necrotizing acid and/or necrotizing base has been electrolytically generated.

The chemical may slough off when electricity is supplied to the at least one electrode, for

12
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example. The chemicals may be deposited for treatment of a first volume, and then the
electrodes disposed elsewhere for treatment of a second volume by electrolytically generating
necrotizing acid or base. The shape of the treated volume may be influenced by the introduction
of the chemical.

A saline solution or saline gel may be introduced into a volume where ablation of tissue
is not desired. In some embodiments, a saline solution with a pH of 7 may be provided adjacent
to a treatment volume. This substantially prevents the necrotizing acid and base from advancing
into a volume where ablation of tissue is not desired. The neutral pH of the saline dilutes the
advancing acidic and basic gradient to prevent necrosis in irrigated volumes. The saline solution
may be delivered by any suitable method. For example, saline may be introduced into a body
lumen where preservation is desired, such as the urethra, through the therapy delivery catheter or
through a separate dedicated irrigation catheter.

In some embodiments, at least one of the plurality of extendably mounted electrodes is
more extendable than at least another one of the plurality of extendable lengths. The more
extendable electrode may be moved during treatment when the impendence exceeds a threshold
value.

The plurality of extendably mounted electrodes comprise Titanium-Nickel alloy (Nitinol)
and may be coated with a corrosion resistant coating in the form of, for example, platinum. The
electrodes may be configured to be atraumatic. When extended, the tips of the extendably
mounted electrodes penetrate the urethra wall and then penetrate the prostate. The electrode tips
may be sufficiently sharp to penetrate the urethra wall.

In an embodiment, at least one of the plurality of extendably mounted electrodes is
electrolytically corrodible.  An electrolytically corrodible electrode is corroded by the
electrolytic process, resulting in the deposition of favorable or at least neutral ions in the ablated
prostate area. Favorable ions may include silver ions that are anti-infective, magnesium ions, or
iron ions . Electrode material that is cheaper than Platinum may be used.

Figure 10 shows a flow chart 50 for steps of an embodiment of a method for the
treatment of a prostatic disease that can be performed using the apparatus 10. The method
comprises the step 52 of inserting the urethral catheter 12 into a urethra 1. The method
comprises the step 54 of inserting the electrode assembly 14 into the urethra. The method
comprises the step 56 of extending the plurality of extendably mounted electrodes 20, 22 into a
prostate adjacent the urethra 1. The method comprises the step 58 of supplying electricity to the

plurality of extendably mounted electrodes 20, 22. One of a necrotizing base and a necrotizing
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acid is electrolytically generated within the prostate when a current flows from one electrode to
another electrode via the prostate.

In the present embodiment, the electrode assembly 14 is disposed within the urethral
catheter 12 during insertion of the urethral catheter 12 into the urethra 1. In another
embodiment, however, the electrode assembly 14 is inserted into the urethral catheter 12
subsequent to insertion of the urethral catheter 12 into the urethra 1. The urethral catheter 12 is
more flexible than the electrode assembly 14. The urethral catheter 12 may comprise, for
example, silicone. It may be easier to insert the urethral catheter first. Once inserted, the
urethral catheter 12 acts as a guide for the electrode assembly 12 when inserted, and protects the
urethra 1 from, for example, accidental puncture by the relatively less flexible electrode
assembly.

In some embodiments for treatment of BPH, the cathode may be placed proximate the
bladder neck or base of the prostate. A cathode so placed creates a large area of necrosis with
less relative variation. The area closest to the bladder neck in the prostate is responsible for the
greatest contribution to lower urinary tract symptoms due to BPH. The anode may be placed
closer to the verumontanum. Another embodiment includes placing the cathodes in the lateral
posterior quadrant of the tissue relative to the urethra and placing the anodes in the lateral or
lateral anterior quadrant of the tissue relative to the urethra. A treatment zone forms around each
of the electrodes and diffuses out generally passively. Thus, the electrodes may be placed in the
tissue relative to each other such that the treatment zones overlap and coalesce.

After treatment, the electrode assembly 14 may be removed and the urethral catheter
retained to assist in removal of urine from the urinary bladder 5 until at least one of, for example,
the urethra is healed, inflammation has decreases, and swelling has decreased.

An embodiment comprises the step of changing the disposition of at least one of the
plurality of extendably mounted electrodes within the prostate. Electricity is supplied to the at
least one of the plurality of extendably mounted electrodes subsequent to the changing of its
disposition. For example, the plurality of electrodes may be partially withdrawn or extended
further. The electrodes may be fully withdrawn, the urethral catheter partially withdrawn or
inserted deeper, and the electrodes extended to extend into a new site within the prostrate.
Different sites may be treated, or a new site with little or no generated gas may be found.

Electromyography may be used to detect the sphincter urethrae membranaceae (“external

sphincter muscle”) 2 adjacent the urethra 1 and prostate, and position the plurality of electrodes
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relative to the external urethral sphincter muscle. This may result is better positioning of the
electrodes.

The plurality of expendably mounted electrodes may be withdrawn from the prostate,
and another plurality of extendably mounted electrodes of another electrode assembly may be
extended into the prostate at different prostate position. The treated volume may be increased, or
a new volume with less impedance or no gas bubbles may, which may reduce treatment time.

An attached identification tag may be read. In the present but not all embodiments, the
identification tag may be in the form of a radio frequency identification tag; however other types
of identification tags may be used. The identity information read from the identification tag
maybe associated with procedure parameter information, commercial surveillance information,
adverse event information for recall for example. The association may be within a computer data
store, for example, that has received the information to be associated via a computer network.

In an embodiment, the electrical assembly comprises a sensing electrode. The sensing
electrode is used to confirm that the electrodes are fully retracted in the apparatus 10. The
impendence between each of the extendably mounted electrodes and the sensor electrode is
determined, and a signal generated indicative of the extension state of at least one of the plurality
of extendably mounded electrodes. The impedance between each of the retractably mounted
electrodes and the sensor electrode is generally lower when the extendably mounted electrodes
are withdrawn. The monitor may generate the signal when the impedance between each of the
retractably mounted electrodes and the sensor electrode is less than a threshold — to indicated that
the electrodes are withdrawn and it is safe to remove the apparatus from the urethra — or is
greater than a threshold to indicate that at least one of the extendably mounted electrodes is
extended and it is not safe to remove the electrode.

Figures 11 and 12 respectively show perspective and exploded views of another
embodiment of an apparatus 10 for treatment of a prostatic disease. The apparatus 10 comprises
a urethral catheter 12, and an electrode assembly 14 slidably received within the urethral catheter
12. Figure 11 shows the electrode assembly 14 received within the urethral catheter 12.

The urethral catheter 12 can include a catheter wall extending between a distal end 44
and a proximal opening 24 defining a lumen 31 therebetween. The urethral catheter 12 and the
electrode assembly 14 are configured to slidably engage with one another via a predetermined
rotational orientation to ensure proper alignment. To facilitate the predetermined rotational
orientation, the electrode assembly 14 and the lumen 31 can generally have any suitable

interlocking cross-sectional shape, for example, triangular, square, polygonal, or an arbitrary

15



10

15

20

25

30

WO 2019/104326 PCT/US2018/062618

irregular shape. For example, as shown in Figure 13, the electrode assembly 14 can have a “D”
shaped lateral section that is received by a complementary “D” shaped lumen 31 of the catheter
12.

As shown in Figure 14, the electrode assembly 14 can include an elongated member or
shaft 50 extending between a distal tip 18 and a proximal end 30. The shaft 50 can define a
plurality of channels 29 shaped and sized to accommodate a plurality of extendably electrodes
20, 22 therein. An electrode tip 23 can be operably coupled to the distal end 18 of the shaft 50.

As shown in Figure 15, the electrode tip 23 can define a plurality of electrode ports 33,
35 configured to guide the electrodes 20, 22 as they are extended out of the electrode assembly
14 and into surrounding prostatic tissue. In some embodiments, a user may choose from a
variety of interchangeable electrode tips 23, which can be selectively coupled to the shaft 50.
Various embodiments of electrode tips 23 can present different scoops or tapers and/or different
electrode port 33, 35 configurations to accommodate a variety of patient conditions.

The shaft 50 can further define an anti-torsion strip channel 52, in which an anti-torsion
strip 54 can reside. An over jacket 56 can be configured to at least partially surround the shaft
50, thereby encouraging the electrodes 20, 22 and anti-torsion strip 54 to remain within the
respective channels 29, 52.

Each of the plurality of extendable mounted electrodes 20, 22, which are slidably
mounted in the channels 29, are configured to promote necrosis of prostatic tissue via an
electrolytic reaction. As shown in Figure 16, each of the plurality of electrodes 20 can include a
curved tip to ease their deployment out of the electrode assembly 14. Each of the plurality of
electrodes 20 can include an uninsulated distal portion 58 configured to act as a site for
electrolysis, and may be sufficiently sharp to penetrate the urethral wall. An insulated sheath 60,
in the form of a film, membrane, may surround other portions of the electrodes 20. As shown in
Figure 17, the proximal and 30 of the electrode assembly 14 can be operably coupled to an
assembly fixture 62, thereby enabling each of the electrodes 20 to be electrically isolated and
coupled to its respective outlet.

As shown in Figure 18, the urethral catheter 12 can define a proximal opening 24 through
which the electrode assembly 14 is slidably received. The urethral catheter 12 can further
include a catheter inflation port 25, which in some embodiments can include a slip Luer valve 64
and retaining clamp ring 66. The distal end 44 of the urethral catheter 12 can include a blunt,
rounded, tapered, or beveled end to ease in insertion of the urethral catheter 12 into a patient. In

one embodiment, the urethral catheter 12 can be constructed of silicone, and can be more flexible
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than the electrode assembly 14. As such, the urethral catheter 12 can serve as a guide for the
electrode assembly 14, thereby protecting the urethra 1 from inadvertent trauma during insertion
of the less flexible electrode assembly 14.

In use, the proximal opening 24 and the catheter inflation port 25 can remain outside of
the patient’s body. As depicted in Figure 19, the urethral catheter 12 can include a fixation
element in the form of an inflatable balloon 68 adjacent to a distal end 44 thereof, to fix the
apparatus 10 in a treatment position. The inflatable balloon 68 is configured to aid in the
retention of the urethral catheter 12 within the urethra 1. The inflatable balloon 68 can be
inflated with saline, air, or generally any suitable form a fluid. The saline or air can be
introduced via the catheter inflation port 25, which is in fluid communication with the inflatable
balloon 68 via a fluid conduit 70, as shown in Figure 20. In one embodiment, the urethral
catheter 12 can further include an anti-stretch device 72, such as a wire, configured to inhibit
longitudinal expansion and/or contraction, or a change in the overall length, of the urethral
catheter 12 during manipulation of the inflatable balloon 68.

As shown in Figure 21, in some embodiments, the urethral catheter 12 can include a
second inflatable balloon 74, such that the first inflatable balloon 68 is positioned distally to an
extension of the electrodes 20, 22 along the urethral catheter 12, and the second inflatable
balloon 74 is positioned proximally to an extension of the electrodes 20, 22 along the urethral
catheter 12. In combination with the anti-stretch device 72, the first inflatable balloon 68 and the
second inflatable balloon 74 can serve as an aid in maintaining a desired position of the
apparatus 10 during extension of the electrodes 20, 22. In another embodiment, the second
inflatable balloon 74 can be disposed such that it is external of the urethra 1 when inflated,
thereby serving as a visual indicator of the inflation state of the first inflatable balloon 68.

As shown in Figures 22A and 22B, the plurality of extendably mounted electrodes 20, 22
are attached at a proximal end thereof to a linear actuatable handle. The linear actuatable handle
can be an electrode propeller 26, for example, in the form of a knob or plunger. In some
embodiments, the electrode propeller 26 can include a ring, shaped and sized to enable a thumb
of the user to be at least partially inserted therein.

The proximal end 30 of the electrode assembly 14 can include a collar 28 configured to
interface with the proximal opening 24 of the urethral catheter when the electrode assembly 14 is
slidably received within the lumen 31 of the urethral catheter 12. In one embodiment, the collar
can define a flange 32 configured be received by a finger of a user, such that linear actuation of

the extendable electrodes 20, 22 can be controlled by a user manipulating the electrode propeller
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26 relative to the flange 32. Figure 22A depicts the apparatus in a non-extended position,
whereby the electrodes 20, 22 are not extended from the electrode assembly 14. Figure 22B
depicts the apparatus a treatment position, whereby the electrodes are extended from the
electrode assembly 14.

As shown in Figure 23, the collar 28 and the electrode propeller 26 can be joined by a
sliding keyed joint 38, thereby inhibiting rotation of the electrode propeller 26 relative to the
collar 28. For example, the electrode propeller 26 can include a key 40 configured to be
slidingly received within a corresponding keyway 42 defined by the collar 28, thereby inhibiting
rotation of the electrode propeller 26 relative to the collar 28. The handle can further include a
disengageable stop 36 configured to inhibit actuation of the electrode propeller 26 relative to the
collar 28. The handle can further include a fastener 48 configured to fasten the electrode
assembly 14 to the urethral catheter 12 when the electrode assembly 14 is slidingly received
within the urethral catheter 12. An electrical connector 37 can extend from the handle for
connection to a source of electricity 27, thereby supplying power to the electrodes 20, 22.

Now that embodiments have been described, it will be appreciated that some
embodiments may have some of the following advantages:

° The treatment of a prostatic disease may be minimally invasive.

° Treatment times may be less than prior art treatment times, for example no more

than 10 minutes, for example no more than 8 minutes or no more than 5 minutes.

) The apparatus may be inserted by person with less skill than a urologist, for

example a nurse or technician, and may be inserted without the use of transrectal
ultrasound guidance.

° There may not be a significant increase in the prostate tissue temperature, for

example no more than 10 degrees centigrade.

° There may not be a significant increase in a length of the urethral catheter, in

some embodiments less than a 5% increase in length, and in other embodiments

less than a 1% increase in length.

Various embodiments and method of using those embodiments are described in the next
paragraphs.
An apparatus for the treatment of a prostatic disease, the apparatus comprising;

a urethral catheter for insertion into a urethra; and
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an electrode assembly slidingly receivable within the urethral catheter, the
electrode assembly comprising a plurality of extendably mounted electrodes for extension
into a prostate adjacent the urethra, wherein the plurality of extendably mounted

electrodes are for electrolytic generation of at least one of a necrotizing base and a

necrotizing acid within the prostate.

An apparatus defined by the preceding paragraph comprising an inflatable balloon
adjacent a distal end of the urethral catheter for inflation within a urinary bladder in fluid
communication with the urethra, and another inflatable balloon disposed at a proximal end of the
urethral bladder and in fluid communication therewith.

An apparatus defined by either one of the preceding paragraphs wherein each of the
plurality of extendably mounted electrical electrodes are slidingly mounted and are attached at a

proximal end thereof to an electrode propeller that is user actuatable.

An apparatus defined by the preceding paragraph wherein the electrode propeller is
linearly actuatable by the user.

An apparatus defined by any one of the preceding paragraphs comprising a collar
attached to a proximal end of the electrode assembly and rotationally fixed to the electrode
propeller.

An apparatus defined by the preceding paragraph wherein the collar and the electrode
propeller are joined at a sliding keyed joint.

An apparatus defined by any one of the preceding paragraphs wherein a distal end of the
urethral catheter comprises a plurality of electrode passageways connecting an interior and
exterior of thereof, and the urethral catheter and the electrode assembly are configured to engage
with a predetermined rotational orientation to each other for alignment of the plurality of
extendably mounted electrodes with the plurality of electrode passageways.

An apparatus defined by the preceding paragraph wherein the urethral catheter and the
electrode assembly can be joined to form a sliding keyed joint.

An apparatus defined by any one of the preceding paragraphs comprising a flange
attached to the collar, wherein the flange and the electrode propeller are cooperatively arranged
for the flange to be received by a finger of a hand and the electrode propeller to be actuated by
the thumb of the hand when the flange is so received.

An apparatus defined by any one of the preceding paragraphs comprising a disengagable

stop arrange to prevent actuation of the electrode propeller until disengaged.
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An apparatus defined by any one of the preceding paragraphs wherein at least one of the
electrode assembly and the urethral catheter comprise a fastener configured to fasten the
electrode assembly to the urethral catheter when the electrode assembly is slidingly received
within the urethral catheter.

An apparatus defined by any one of the preceding paragraphs comprising a source of the
electricity and a controller for the source of the electricity.

An apparatus defined by the preceding paragraph comprising a monitor configured to
generate electrical parameter information indicative of an electrical parameter associated with
electricity supplied to the plurality of expendably mounted electrodes, wherein the controller is
configured to control the electricity supplied to the plurality of expendably mounted electrodes
depending on the electrical parameter information.

An apparatus defined by any one of the preceding paragraphs wherein the controller is
configured to change the electricity during the electrolytic generation of at least one of the
necrotizing base and the necrotizing acid within the prostate.

An apparatus defined by any one of the the preceding paragraphs wherein the controller
has a plurality of electrical modes for a plurality of prostates quality types.

An apparatus defined by any one of the preceding paragraphs wherein the electricity is a
direct current.

An apparatus defined by any one of the proceeding paragraphs wherein the plurality of
extendably mounted electrodes comprises an electrode within an insulating sheath defining at
least two uninsulated distal portions of the electrode.

An apparatus defined by any one of the preceding paragraphs wherein each of the
plurality of extendably mounted electrodes comprise a rounded tip.

An apparatus defined by any one of the preceding paragraphs wherein each of the
plurality of extendably mounted electrodes has a cruciform transverse section.

An apparatus defined by any one of the preceding paragraphs comprising a chemical
introducible by at least one of the plurality of electrodes into the prostate.

An apparatus defined by any one of the preceding paragraphs defining a plurality of
channels for each electrode for selective disposition of each electrode within the prostate.

An apparatus defined by any one of the preceding paragraphs wherein at least one of the
plurality of extendably mounted electrodes is more extendable than at least another one of the

plurality of extendable lengths.
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An apparatus defined by any one of the preceding paragraphs wherein the urethral
catheter is more flexible than the electrical assembly.

An apparatus defined by any one of the proceeding paragraphs wherein the urethral
catheter comprises a fixation element.

An apparatus defined by any one of the preceding paragraphs wherein the urethral
catheter comprises a Foley catheter.

A method for treatment of a prostatic disease using an apparatus as defined by any of the
preceding paragraphs, the method comprising:

inserting an urethral catheter into a urethra;

inserting an electrode assembly into the urethra, the electrode assembly comprising a
plurality of extendably mounted electrodes;

extending the plurality of extendably mounted electrodes into a prostate adjacent the
urethra;

supplying electricity to the plurality of extendably mounted electrodes wherein at least
one of a necrotizing base and a necrotizing acid is generated within the prostate.

A method defined by the preceding paragraph wherein the electrode assembly is disposed
within the urethral catheter during insertion of the urethral catheter into the urethra.

A method defined by the preceding paragraph wherein the electrode assembly is inserted
into the urethral catheter so inserted into the urethra.

A method defined by any one of the preceding paragraphs wherein the urethral catheter is
more flexible than the electrode assembly.

A method defined by any one of the preceding paragraphs wherein extending the
plurality of electrodes into the prostate adjacent the urethra comprising a user actuating an
electrode propeller attached to the plurality of electrodes to extend a plurality of tips of the
plurality of electrodes out of the electrode assembly and into the prostate.

A method defined by the preceding paragraph comprising the step of rotationally fixing a
collar attached to a proximal end of the electrode assembly to the electrode propeller.

A method defined by the preceding paragraph comprising the step of joining the
electrode propeller and the collar to form a sliding keyed joint.

A method defined by any one of the preceding paragraphs comprising disengaging a stop
arranged to prevent actuation of the electrode propeller to enable actuation of the electrode

propeller.
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A method defined by any one of the preceding paragraphs comprising the step of
generating electrical parameter information indicative of electricity supplied to the plurality of
extendably mounted electrodes, wherein the controller is configured to control the electricity
supplied to the plurality of extendably mounted electrodes depending on the electrical parameter
information.

A method defined by the preceding paragraph comprising the step of changing the
electricity supplied to the plurality of extendably mounted electrodes during the electrolytic
generation of at least one of the necrotizing base and the necrotizing acid.

A method defined by any one of the preceding paragraphs comprising the step of
selecting one of a plurality of electricity supply modes, the plurality of electricity supply modes
being for treatment of a plurality of prostate quality types.

A method defined by any one of the preceding paragraphs comprising the step of
changing the disposition of at least one of the plurality of extendably mounted electrodes within
the prostate and supplying electricity to the at least one of the plurality of extendably mounted
electrodes.

A method defined by any one of the preceding paragraphs comprising the step of
introducing a chemical to a volume of the prostate, wherein the chemical belongs to a group of
chemicals comprising a chemical that counters at least one of the necrotizing acid and the
necrotizing base, and a necrotizing chemical that reduces or increases the pH within the prostate.

A method defined by the preceding paragraph comprising introducing the chemical into
the prostate via a lumen in at least one of the plurality of electrodes.

A method defined by any one of the preceding paragraphs comprising using
electromyography to detect an sphincter urethrae membranaceae adjacent the urethra and
position the plurality of electrodes relative to the sphincter urethrae membranaceae.

A method defined by any one of the the preceding paragraphs comprising inflating a first
balloon attached to a distal end of the urethral catheter within a urinary bladder in fluid
communication with the urethra, and a second balloon disposed adjacent a proximal end of the
urethral catheter and in fluid communication with the first balloon.

A method defined by any one of the preceding paragraph comprising introducing a fluid
into a balloon attached to a distal end of the urethral catheter and disposed within a urinary
bladder in fluid communication with the urethra, and monitoring the pressure of the fluid

introduced into the balloon.
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A method defined by any one of the preceding paragraphs comprising the step of reading
an attached identification tag.

A method defined by any one of the preceding paragraphs wherein the step of supplying
the electricity to the plurality of extendably mounted electrodes comprises supplying electricity
to the plurality of electrodes asynchronously.

A method defined by any one of the preceding paragraphs comprising the step of
withdrawing the plurality of extendable electrodes from the prostate and extending another
plurality of extendably mounted electrodes of another electrode assembly into the prostate at a
different prostate position.

A method defined by any one of the preceding paragraphs comprising the step of
activating a fixation element of the urethral catheter.

A method defined by any one of the preceding paragraphs wherein the urethral catheter
comprises a Foley catheter.

An apparatus for the treatment of a prostatic disease, the apparatus comprising an
electrode assembly slidingly receivable within a urethral catheter, the electrode assembly
comprising a plurality of extendably mounted electrodes for extension through urethral issue and
into a prostate, wherein the plurality of extendably mounted electrodes are for electrolytic
generation of at least one of a necrotizing base and a necrotizing acid within the prostate.

An apparatus or method defined by the preceding paragraph wherein the plurality of
extendably mounted electrodes comprises at least one electrolytically corrodible.

A urethral catheter comprising a distally attached inflatable balloon for inflation within a
body and a proximally attached inflatable balloon in fluid communication with the distally
attached inflatable balloon for disposition exterior of the body when the distally attached
inflatable balloon is so inflated within the body.

Variations and/or modifications may be made to the embodiments described without
departing from the spirit or ambit of the invention. While the illustrated embodiments comprise
a urethral catheter, alternative embodiments may not comprise the urethral catheter, which may
be a separately supplied for the procedure, for example. While the urethral catheter in the
present embodiments is a Foley catheter or a variation thereof, generally any suitable urethral
catheter may be used, examples of which include but are not limited to an intermittent catheter,

and a coudé catheter. The present embodiments are, therefore, to be considered in all respects as
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illustrative and not restrictive. Reference to a feature disclosed herein does not mean that all
embodiments must include the feature.

In the claims which follow and in the preceding description of the invention, except
where the context requires otherwise due to express language or necessary implication, the word
“comprise” or variations such as “comprises" or “comprising" is used in an inclusive sense, that
is to specify the presence of the stated features but not to preclude the presence or addition of

further features in various embodiments of the invention.
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Claims
1. A prostatic treatment apparatus for treating a prostrate in a body of a patient, the prostrate
generally surrounding a urethra which is connected to a bladder of the patient, the apparatus
comprising:
a urethral catheter including:

a proximal portion having a first port and a second port each configured to be
positioned external to the body of the patient;

a distal portion having an inflatable balloon configured to be advanced via the urethra
into the bladder and in fluid communication with the first port; and

a lumen extending from the second port to proximate the distal portion, the lumen
having a cross-sectional shape;

an electrode assembly including:

a shaft configured to be slidably received within lumen of the urethral catheter, the
shaft having a cross-sectional shape that interlocks with the cross-sectional shape
of the lumen to inhibit rotation of the shaft within the lumen, and a plurality of
channels defined within the shaft, each channel having a corresponding
extendable electrode disposed therein;

a proximal portion having a collar at a proximal end of the shaft that is configured to
interface with the second port when the electrode assembly is slidably received
within the lumen, a flange structure protruding from the collar, and an electrode
actuator proximal of the flange structure, the electrode actuator operably
connected to a proximal portion of the extendable electrodes and configured to
control linearly actuation of the extendable electrodes, wherein the collar and the
electrode actuator are interfaced via a keyed structure to inhibit rotation of the
electrode actuator relative to the collar; and

an electrode tip at a distal end of the shaft and having a plurality of ports defined
therein, each port interfacing with a corresponding channel in the lumen and
configured to project a distal end of the corresponding extendable electrode
outward through the urethral catheter and into the prostrate in response to linear
actuation of the electrode actuator, the corresponding extendable electrode being

extended in a predefined rotational orientation relative to the keyed structure; and
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a power source electrically coupled to the extendable electrodes and configured to deliver
direct current to the prostrate when the extendable electrodes are extended into the

prostrate to promote necrosis of the prostrate via an electrolytic reaction.

2. The prostatic treatment apparatus of claim 1, wherein the electrode actuator includes a
ring structure configured to enable a thumb of a user to be at least partially inserted therein,
wherein the flange structure is configured to interface with one or more fingers of the user, and
wherein the linear actuation of the extendable electrodes is controlled by the user manipulating

the ring relative to the flange.

3. The prostatic treatment apparatus of claim 1, further comprising a disengagable stop

configured to inhibit actuation of the electrode actuator relative to the collar.

4. The prostatic treatment apparatus of claim 1, further comprising a fastener configured to
secure the electrode assembly relative to the urethral catheter when the electrode assembly is

slidingly received within the urethral catheter.

5. The prostatic treatment apparatus of claim 1, further comprising a second inflatable
balloon configured to be positioned outside the urethra and in fluid communication with the first

port.

6. The prostatic treatment apparatus of claim 1, the power source comprises:
a source of the electricity;
a controller for the source of the electricity; and
a monitor configured to generate electrical parameter information indicative of an
electrical parameter associated with electricity supplied to the plurality of extendable
electrodes,
wherein the controller is configured to control the electricity supplied to the plurality of

extendable electrodes depending on the electrical parameter information.

7. The prostatic treatment apparatus of claim 6, wherein the controller is configured to
change the electricity during the electrolytic generation of at least one of the necrotizing base and

the necrotizing acid within the prostate.
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8. The prostatic treatment apparatus of claim 1, wherein each of the plurality of extendable
electrodes comprises an electrode within an insulating sheath defining at least two uninsulated

distal portions of the electrode that are configured to be extended out of the electrode tip.

9. The prostatic treatment apparatus of claim 1, further comprising a channel in one of the
urethral catheter and the electrode assembly configured to introduce a chemical into the prostate

proximate at least one of the plurality of extendable electrodes.

10. The prostatic treatment apparatus of claim 1, wherein at least one of the plurality of
extendable electrodes is configured to be extended further into the prostrate than at least another

one of the plurality of extendable electrodes.

11.  The prostatic treatment apparatus of claim 1, wherein the cross-sectional shape of the
lumen of the urethral catheter and the cross-sectional shape of the shaft of the electrode assembly

are corresponding D-shapes.

12. The prostatic treatment apparatus of claim 1, wherein the electrode tip is replaceable, and
the apparatus includes a plurality of different replaceable electrode tips, each electrode tip having
the plurality of ports positioned to provide a different predefined rotational orientation of the

ports relative to the keyed structure.

13. The prostatic treatment apparatus of claim 1, wherein the shaft of the electrode assembly
further comprises an anti-torsion strip extending along the shaft, the anti-torsion strip having a
generally rectangular cross-sectional shape with an aspect ratio of greater than 4 to 1 and made

of a material stiffer than a material of the shaft to increase torsion resistance of the shaft.

14. The prostatic treatment apparatus of claim 13, wherein the anti-torsion strip is made of a
metal material and is configured to be selectively pre-formed into a curved longitudinal shape

prior to insertion of the electrode assembly into the urethral catheter.

15.  The prostatic treatment apparatus of claim 1, wherein the urethral catheter further

includes a second lumen extending from the distal portion to the proximal portion and having an
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anti-stretch device disposed therein made of a material that is stiffer than a material of the
urethral catheter to decrease a longitudinal stretch of the urethral catheter in response to the

linear actuation of the electrode actuator.

16.  The prostatic treatment apparatus of claim 15, wherein the anti-stretch device is made of
a metal material and is configured to be selectively pre-formed into a curved longitudinal shape

prior to insertion of the urethral catheter into the urethra.

17.  The prostatic treatment apparatus of claim 1, wherein shaft of the electrode assembly
further comprises a sleeve assembly that is over-jacketed about the shaft to retain the extendable

electrodes within the corresponding channel.

18. A prostatic treatment apparatus for treating a prostrate in a body of a patient, the prostrate
generally surrounding a urethra which is connected to a bladder of the patient, the apparatus
comprising:
a urethral catheter including:
a proximal portion having a first port and a second port each configured to be
positioned external to the body of the patient;
a distal portion having an inflatable balloon configured to be advanced via the urethra
into the bladder and in fluid communication with the first port; and
a lumen extending from the second port to proximate the distal portion, the lumen
having a cross-sectional shape;
an electrode assembly including:
a shaft configured to be slidably received within lumen of the urethral catheter, the
shaft having:
a cross-sectional shape that interlocks with the cross-sectional shape of the lumen
to inhibit rotation of the shaft within the lumen,
a plurality of channels defined within the shaft, each channel having a
corresponding extendable electrode disposed therein,
an anti-torsion strip extending along the shaft, the anti-torsion strip having a
generally rectangular cross-sectional shape and made of a metal material
stiffer than a material of the shaft to increase torsion resistance of the shaft,

and
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a sleeve assembly that is over-jacketed about the shaft to retain the extendable
electrodes and the anti-torsion strip within the shaft;

a proximal portion having a collar at a proximal end of the shaft that is configured to
interface with the second port when the electrode assembly is slidably received
within the lumen, and an electrode actuator operably connected to a proximal
portion of the extendable electrodes and configured to control linearly actuation
of the extendable electrodes; and

an electrode tip at a distal end of the shaft and having a plurality of ports defined
therein, each port interfacing with a corresponding channel in the lumen and
configured to project a distal end of the corresponding extendable electrode
outward through the urethral catheter and into the prostrate in response to linear
actuation of the electrode actuator; and

a power source electrically coupled to the extendable electrodes and configured to deliver
direct current to the prostrate when the extendable electrodes are extended into the

prostrate to promote necrosis of the prostrate via an electrolytic reaction.

19.  The prostatic treatment apparatus of claim 18, wherein the urethral catheter further
includes a second lumen extending from the distal portion to the proximal portion and having an
anti-stretch device disposed therein made of a material that is stiffer than a material of the
urethral catheter to decrease a longitudinal stretch of the urethral catheter in response to the

linear actuation of the electrode actuator.

20. The prostatic treatment apparatus of claim 19, wherein the anti-stretch device is made of
a metal material and at least one of the anti-torsion strip and the anti-stretch device is configured

to be selectively pre-formed into a curved longitudinal shape prior to insertion into the urethra.

21.  The prostatic treatment apparatus of claim 18, wherein the collar and the electrode
actuator are interfaced via a keyed structure to inhibit rotation of the electrode actuator relative to
the collar, and wherein the corresponding extendable electrode being extended in a predefined

rotational orientation relative to the keyed structure.
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