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(57) Claim

1. A transurethral needle ablation device for the treatment of the prostate
of a human male using radio frequency energy from a radio frequency power source,
the human male having a bladder with a base, a prostate and a penis with a urethra
therein formed by a urethral wall extending from the base of the bladder through the
prostate and the penis along a longitudinal axis with the prostate having prostatic tissue
surrounding the urethral wall near the base of the bladder comprising a sheath having
proximal and distal extremities and having a lumen extending from the proximal
extremity to the distal extremity, a guide tube slidably mounted in the lumen in the
sheath and having proximal and distal extremities and having a lumen extending from
the proximal extremity to the distal extremity and having a longitudinal axis, a needle
electrode slidably mounted in the lumen of the guide tube and having proximal and
distal extremities, insulation means coaxially disposed on ‘the needie electrode, handle
means adapted to be gripped by the human hand, means for mounting the proximal
extremity of the guide tube on the handle means. the handle means including means for
causing bending of the distal extremity of the guide tube at an angle with respect to the
longitudinal axis whereby the lumen in the guide tabs can be directed so that it faces
the urethral wall, means connected to the needle electrode adapted to be coupled to the
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radio frequency power source for supplying radio frequéncy energy to the needle
electrode, means carried by the handle means and coupled to the needle electrode and
the insulation means for advancing and retracting the needle electrode with respect to
the guide tube whereby when the sheath is positioned in the urethra with its distal
extremity in the vicinity of the prostate, the needle electrode can be advanced through
the urethral wall and into the tissue of the prostate and the insulation means advanced
through the urethral wall while leaving a length of the needle electrode exposed in the
tissue of the prostate whereby upon the application of radio frequency energy to the
needle electrode tissue of the prostate surrounding the needle electrode is ablated to
form a lesion in the tissue of the prostate while the urethral wall is protected from the

radio frequency energy by the insulation means.
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A transurethral needle ablation gevice (31) for the treatment of the prostate of a buman male using radio frequency energy eomprising
a sheath (32) having a lumen (36) extending therethrough. A guide tube assembly (51, 52) is stidably mounted in the lumen in the sheath
and having a lumen extending therethrough. A needle electrode (116) is slidably mounted in the lumen (84) in the guide tube assembly.
An insulating sheath (83) is disposed about the needle electrode so that the distal extremity of the needle electrode is exposed, whereby
when the sheath is positioned in the urethra with. its distal extremity in the vicinity of the prostate, the needle electrode can be advanced
through the urethral wall and into the tissue of the prostate to permit the application of radio frequency energy to the tissue of the prostate

<
Q(Rﬂfw to in POT Guote Na 2471994, Sceteon 1)
' /VT G

2 (Refetred 1o m PUT Garctie No 28/1994, Seetton 13)




5
10
15
20
L]
[ A X TN Y}
L] [ )
e o8
[ ] »
. .
. .
e 00
. & .
. o' 25
L]
9808 ase
. .
*e
[ I ] .
5 o *
[ X LX)
.o
* @
[ ] XX 3
L J
A 30
» * o
.
ssda
L]
L] L I
e
ses sa
e s o
. .
. .
e [
HEA
. . 35
T
SIRAL N
o N
r R /L\
' s
< A u
\\v)e -

-

TRANSURETHRAL NEEDLE ABLATION DEVICE

This invention relates to a transurethral needle ablation device with cystoscope
and a method for the treatment of conditions of the prostate in human males.

Benign prostatic hypertrophy or hyperplasia (BPH) is a common medical
problem associated with ageing men. Surgical procedures heretofore utilised to correct
this problem have been expensive, time consuming and painful. In addition, such
surgical procedures can have many undesirable side effects. There is therefore a need
for a device and method which overcores these disadvantages.

In general it is an object of the present invention to provide a transurethral
needle ablation device with cystoscope and a method which can be utilised for the
treatment of conditions of the prostate of the human male and particularly BPH.

According to the present invention in a first aspect there is provided:

a transurethral needle ablation device for the treatment of the prostate of a human male
using radio frequency energy from a radio frequency power source, the human male
having a bladder with a base, a prostate and a penis with a urethra therein formed by a
urethral wall extending from the base of the bladder through the prostate and the penis
along a longitudinal axis with the prostate having prostatic tissue surrounding the
urethral wall near the base of the bladder comprising a sheath having proximal and
distal extremities and having a lumen extending from the proximal extremity to the
distal extremity, a guide tube slidably mounted in the lumen in the sheath and having
proximal and distal extremities and having a lumen extending from the proximal
extremity to the distal extremity and having a longitudinal axis, a needle electrode
slidably mounted in the lumen of the guide tube and having proximal and distal
extremities, insulation means coaxially disposed on the needle electrode, handle means
adapted to be gripped by the human hand, means for mounting the proximal extremity
of the guide tube on the handle means, the handle means including means for causing

bending of the distal extremity of the guide tube at an angle with respect to the

longitudinal axis whereby the lumen in the guide tube can be directed so that it faces
the urethral wall, means connected to the needle electrode adapted to be coupled to the
radio frequency power source for supplying radio frequency energy to the needle
electrode, means carried by the handle means and coupled to the needle electrode and
the insulation means for advancing and retracting the needle electrode with respect to
the guide tube whereby when the sheath is positioned in the urethra with its distal
extremity in the vicinity of the prostate, the needie electrode can be advanced through
the urethral wall and into the tissue of the prostate and the insulation means advanced
through the urethral wall while leaving a length of the needle electrode exposed in the
tissue of the prostate whereby upon the application of radio frequency energy to the
needle electrode tissue of the prostate surrounding the needle electrode is ablated to
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form a lesion in the tissue of the prostate while the urethral wall is protected from the
radio frequency energy by the insulation means.
According to the present invention in a second aspect there is provided:
a medical probe for use with the human hand for the treatment by radio frequency
ablation of a target volume in the tissue of a prostate of a human male having a bladder
with a base and a penis with a urethra therein formed by a urethral wall extending int¢
the base of the bladder along a longitudinal axis with the tissue of the prostate
surrounding the urethra near the base of the bladder comprising an elongate member
having proximal and distal extremities and having a longitudinal axis and being sized to
be able to enter the urethra and having a length so that when the distal extremity is
disposed in the vicinity of the prostate the proximal extremity is outside of the urethra,
said elongate member having a sidewall defining a passageway extending along the
longitudinal axis, said distal extremity having an outlet port in communication with the
passageway, a radio frequency electrode of an electrically conductive material disposed
in said passageway, a layer of insulating material coaxially mounted on said radio
frequency electrode and disposed in said passageway, said layer of insulating material
being disposed on said radio frequency electrode so that a length of the radio frequency
electrode extends beyond the layer of insulating material, handle means coupled to the
proximal extremity of the elongate member, means for moving said radio frequency
electrode and said layer of insulating material when the elongate member is disposed
within the urethra out of the outlet port of the elongate member so that the length of the
radio frequency clectrode is disposed in tissue within the target volume of the prostate
and the layer of insulating material extends through the urethral wall and means for
supplying radio frequency energy to the radio frequency electrode to cause ablation of
tissue in the target volume of the prostate while the urethral wall is protected from the
radio frequency energy by the layer of insulating material.
According to the present invention in a third aspect there is provided:

a medical device for the treatment by radio frequency ablation of a target volume in
tissue of a prostate of a human male having a bladder with a base and a penis with a
urethra therein formed by a urethral wall extending into the base of the bladder along a
longitudinal axis with the tissue of the prostate surrounding the urethra near the base of
the bladder comprising an elongate probe member having proximal and distal
extremities and being sized so that it can be introduced into the urethra, the elongate
probe member having a passageway extending between its proximal and distal
extremities, a guide cannula disposed in the passageway and having a proximal
extremity and a flexible distal extremity and a lumen extending therethrough from the
proximal extremity to the distal extremity, a radio frequency conductive electrode
disposed in the lumen, a layer of insulating material coaxially disposed on the radia

4]’1'\ frequency electrode, handle means secured to the proximal extremity of the elongate
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probe member, means carried by the handle means for c.using bending of the flexible
distal extremity of the guide cannula at an angle with respect to the longitudinal axis
whereby the lumen in the gusde cannula can be directed so that it faces the urethral wall
and means carried by the handle means and coupled to the radio frequency electrode
and/or the layer of insulating material in the lumen whereby the radio frequency
electrode can be advanced with respect to the guide cannula into the tissue of the
prostrate for ablating the tissue in the target volume of the prostate and the layer of
insulating material can be advanced through the urethral wall for protecting the urethral
wall from radio frequency energy.
According to the present invention in a fourth aspect there is provided:
a medical device for the treatment by radio frequency ablation of target volumes in
tissue of a prostate of a human male having a bladder with a base and a penis with a
urethra therein formed by a urethral wall extending into the base of the bladder along a
longitudinal axis with the tissue of the prostate surrounding the urethra near the base of
the bladder comiprising an elongate probe member having proximal and distal
extremities and having a pswzsage therein extending from the proximal extremity to the
distal extremity, said elongate probe member being sized so that it can be introduced
into the urethra, elongate guide means adapted to mount in the passage of the elongate
probe member and having proximal and distal extremities with the distal extremity of
the elongate guide means being in the vicinity of the distal extremity of the elongate
probe member, the elongate guide means having first and second lumens extending
therethrough from the proximal extremity to the distal extremity, a radio frequency
conductive electrode disposed in each lumen, a layer of insulating material coaxially
mounted on each radio frequency electrode, control handle means coupled to the
proximal extremity of the elongate gaide means, means carried by the control handle
means and secured to the radio frequency electrodes and/or the layers of insulating
material for advancing and retracting the radio frequency electrodes and the layers of
insulating material with respect to the elongate guide means and means carried by the
distal extremity of the eiongate guide means for causing the radio frequency electrodes
and the layers of insulating materials to extend from the elongate guide means at an
angle to the longitudinal axis for penetrating the urethral wall whereby the radio
frequency electrodes extend into the tissue in the target volumes of the prostrate for
creating lesions therein while the layers of insulating material protect the urethral wall
from radio frequency energy.
According to the present invention in a fifth aspect there is provided:

a medical probe device for treatment by radio frequency ablation of a target volume in
the tissue of a prostate of a human ale having a bladder with a base and a penis with a
urethra therein formed by a urethral wall extending into the base of the bladder with the
tissue of the prostate surrounding the urethra near the base of the bladder comprising an

(N LIBTTI00870.TCW
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elongate guide housing having a proximal extremity and a distal extremity and having a
passageway therein extending from the proximal extremity to the distal extremity along
a longitudinal axis, a stylet mounted in said guide housing and having proximal and
distal extremities, the stylet including a conductive radio frequency electrode and a
layer of insulating material coaxially mounted on the radio frequency electrode, handle
means coupled to the proximal extremity of the guide housing, means carried by the
handle means and connected to the stylet for causing advancement of the stylet through
said passageway, the distal extremity of the guide housing being in communication with
the passageway and permitting the distal extremity of the stylet to be advanced out of
the passageway sidewise at an angle with respect to the longitudinal axis and an optical
viewing device mounted in said guide housing and having a distal extremity positioned
in the distal extremity of the guide housing and having a field of view which permits
viewing the distal extremity of the stylet as it is advanced from the passageway sidewise
of the longitudinal axis into the tissue of the prostate whereby radio frequency supplied
to the radio frequency electrode causes ablation of tissue in the target volume of the
prostate while the urethral wall is protected from the radio frequency energy by the
layer of insulating material.

According to the present invention in a sixth aspect there is provided:
a medical device for the treatment by radio frequency ablation of a target volume in
tissue of a prostate of a human male having a bladder with a base and a penis with a
urethra therein formed by a urethral wall extending into the base of the bladder along a
longitudinal axis with the tissue of the prostate surrounding the urethra near the base of
the bladder comprising an elongate probe member having proximal and distal
extremities and having a passage therein extending from the proximal extremity to- the
distal extremity, the elongate probe member having a length so that when the distal
extremity is in the vicinity of the prostate the proximal extremity is outside of the body,
a guide cannula mounted in the passage of the elongate probe member and having
proximal and distal extremities, the guide cannula having a lumen extending
thergthrough from the proximal extremity to the distal extremity, a radio frequency
conductive electrode disposed in the lumen, a layer of insulating material coaxially
disposed on the radio frequency electrode, handle means coupled to the proximal
extremity of the elongate probe member and means carried by the handle means and
secured to the radio frequency electrode and/or the layer of insulating material in the
lumen whereby the radio frequency electrode in the lumen can be advanced with respect
to the guide cannula into the tissue of the prostate for ablating the tissue in the target
volume of the prostate and the layer of insulating material can be advanced through the
urethral wall for protecting the urethral wall from radio frequency energy.

A preferred form of the present invention wil! now be described by way of

example with reference to the accompanying drawings wherein:
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. * WO 94/17856

10

" Another object of the invention is to provide a device _
which the

- 4 -

PCT/US94/01257

and method of the above~-character

electrodes can be redeployed readily to creat

lesions in the same prostate.

Another object of the inventio

and method of the above-char
rmed with great precision.

jects and features of the invention will
he following description in which tne preferred

form lesions can be pe

Additional
appear fr
1merits are

set forth in

accompanying drawings.

in

conjunction

s to provide a device
‘er in which the ablation to

with the

15

20

25

30

35

FIG. 1 is a side-elevational view of a bridge with an
attached sheath having a conventional cystoscope mounted

therein.

FIG. 2 is a side-elevational view of a handle and guide
tube assembly for use with the bridge and sheath with a

conventional cystoscope as shown in FIG.

1 to provide a

transurethral ablation device incorporating the present

invention.

FIG. 3 is a top-elevational view looking along the

line 3~3 of FIG.

2.

FIG. 4. is an enlarged view partly in ecross section of
the distal extremity of the guide tube assembly shewn in
FIG. 2 and encircled by the arrows 4-4.

FIG. 5 is an enlarged detail view partially in cross
section of the distal extremity of the guide tube assembly

taken along the line 5-5 of FIG. 6.

FIG. 6 is
line 6-6 of FIG.
FIG. 7 1is

a
5.
a

cross—-sectional

cross-sectional

line 7~7 of FIGS. 5 and 8.
FIG. 8 is a partial cross-sectional view of the distal

extremity of another embodiment of a guide tube assembly

incorporating the present invention.

FIG. 9 is
line 9-9 of FIG.

a
1.

cross-sectional

view

taken

along the

view taken along the

view

taken

along the
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FIG. 10 is a view looking along the 1line 10-10 of
FIG. 1.

FIG. 11 1is a cross-sel tional view taken along the
line 11-11 of FIG. 10.

FIG. 12 is a view 1looking along the line 12-12 of
FIG. 3.

FIG. 13 is a view looking along the 1line 13-13 of
FIG. 2.

FIG. 14 is an enlarged view similar to FIG. 13 and taken
along the line 14-14 of FIG. 15 with certain portions being
broken away.

FIG. 15 is a cross-sectional view taken along the
line 15-15 of FIG. 14.

FIG. 16 1is a cross-sectional view taken along the
line 16-16 of FIG. 15.

FIG. 17 1is a cross-sectional view taken along the
line 17-17 of FIG. 16.

FIG. 18 is a cross-sectional view taken along the line
18-18 of FIG. 17.

FIG. 19 is a cross—-sectional view of the handle assembly
taken along the 1line 19-19 of FIG. 13 and showing safety
mechanisms in operative positions.

FIG. 20 is a cross-sectional view similar to FIG. 19 but
showing 'the safety mechanisms in disengaged positions.

FIG. 21 1is a cross-sectional view taken along the
line 21-21 of FIG. 19.

FIG. 22 1is a cross-sectional view taken along the
line 22-22 of FIG. 19.

FIG. 23 is a view 1looking along the 1line 23-23 of
FIG. 19.

FIG. 24 is an exploded isometric view of the mechanism

as shown in FIG. 23.
FIG. 25 1is a cross-sectional view taken along the

line 25-25 of FIG. 24.
FIc., 26 is a partial cross-sectional view taken along

the line 26-26 of FIG. 15.
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FIG. 27 is a cross-sectional view taken along the
line 27-27 of FIG. 26.

FIG. 28 1is a cross-sectional view taken along the
line 28-28 of FIG. 26.

FIG. 29 is a schematic illustration showing the manner
in which the transurethral needle ablation device is utilized
in performing an ablation procedure.

FIG. 30 1is an enlarged cross-sectional view of the
distal extremity of the transurethral needle ablation device
showing the deployment of the needle electrodes during the
ablation procedure.

FIG. 3% 1is a view 1looking along the 1line 31-31 of
FIG. 30.

FIG. 32 is an enlarged cross-sectional view showing one
of the needle electrodes penetrating the urethral wall and
creating a tenting effect.

FIG. 33 is a cross-sectional view similar to FIG. 32 but
showing the retraction of the insulation sheath with respect
to the needle electrode and the elimination of the tenting in
the urethral wall.

FIG. 34 1is a thermal gradient map showing the
temperatures which eccur in the tissue of the prostate during

.an ablation procedure.

FIG. 35 is a cross~-sectional view of another embodiment
of a transurethral needle ablation dewvice incorporating the
present invention.

FIG. 36 1is a cross-sectional view taken along the
line 36~36 of FIG. 35.

FIG. 37 is a cross-sectional view taken along the
line 37-37 of FIG. 35.

FIG. 38 1is a cross-sectional view taken along the
line 38-38 of FIG. 37.

In general, ‘the transurethral needle ablation device is
for the treatment of the prostate of a human male utilizing
radio frequency energy from a radio frequency power source in
which the hHuman male has a bladder with a base, a prostate,
and a penis with a urethra therein formed by a urethral wall
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extending from the base of the bladder through the prostate
and the penis along a longitudinal axis with the prostate
having prostatic tissue surrounding the urethral wall. The
device comprises a sheath having proximal and distal
extremities and having a lumen extending from the proximal to
the distal ektremity. A guide tube assembly is slidably
mounted in the lumen in the sheath and has proximal and

distal extremities and a longitudinal axis. A needle
electrode is slidably mounted in the lumen in the guide tube
assembly and has proximal and distal extremities. An

insulating sleeve is disposed about the needle electrode
within the lumen of the guide tube assembly and has proximal
and distal extremities with the distal extremity of the
insulating sleeve being positioned so that the distal
extremity of the needle electrode is exposed. Handle means
is provided forming a handle adapted to be grasped by the
human hand. Means forming a bridge is secured to the handle
means and to the proximal extremity of the sheath for
connecting the handle means to the proximal extremity of the
sheath. Means is carried by the handle means and the bridge
means and coupled to the guide tube assembly for moving the
distal extremity of the guide tube assembly from a retracted
position within the distal extremity of the sheath and an
extended position distally of the distal extremity of the
sheath. Means is carried by the handle means and coupled to
the guide tube assembly for causing bending of the distal
extremity of the guide tube assembly at an angle with respect
to its longitudinal axis whereby the lumen in the guide tube
assembly can be directed so it faces toward the urethral
wall. Means is carfied by the handle means and coupled to
the needle electrfode and the insulating sleeve for advancing
and retracting the needle electrode with respect to the guide
tube assembly and means adapted to couple the needle
electrode to the radio frequency power source whereby when
the sheath is positiecned in the urethra with its distal
extremity in the vicinity of the prostate, the needle
electrode can be advanced through the urethral wall and into
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the tissue of the prostate to permit the application of radio
frequency energy from the radio frequency power source to the
needle electrode to cause the formation of a lesion in the
tissue of the prostate.

In the method of the present invention for the treatment
of benign prostatic hyperplasia of the prostate of the human
male having a bladder with a base, a prostate and a penis
with a urethra therein formed by a urethral wall extending
from the base of the bladder through the prostate and the

10 penis along a longitudinal axis with the prostate having

tissue surrounding the urethral wall by the use of a needle
electrode comprising the steps of introducing the needle
electrode into the urethra and advancing it longitudinally of
the urethra along the longitudinal axis until the needle

15 electrode is in the vicinity of the prostate. The needle

electrode is then advanced in a direction at a substantial
angle to the longitudimnal axis of the urethra to penetrate
the urethral wall and to extend 1iito the tissue of the
prostate. Radio frequency energy is applied to the needle

20 electrode at a sufficient power level and for a sufficient

period of time to raise the temperature of the tissue in the
prostate in the vicinity of the needle electrode to cause the
formation of a lesien in the prostatic tissue.

More in paréiculag) as shown 1in FIGS. 1-31 of the

25 drawings, the transurethral needle ablation device 31 which

can be identified as the TUNA III consists of a rigid sheath
32 which can be of a suitable type and size, as for example
it can be in the form of a 22 French catheter-like delivery
device having a length of 25 centimeters. The sheath 32 can

30 be formed of a suitable material such as stainless steel and

is provided with proximal and distal extremities 33 and 34
and has a lumen 36 (see FIG. 9) extending from the proximal
extremity to the distal extremity. As shown particularly in
FIG. 1, the distal extremity 34 has a forwardly and upwardly

35 extending curved surface 38 through which an inclined opening

39 extends (see FIG. 30). The distal extremity 34 is also
provided with a portion 34a of increased thickness te provide
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a blunt end for the sheath 32 to adapt it to enter into the
urethra in the prostate during an ablation procedure

hereinafter described.
The sheath 32 is provided with a hub 41 mounted on the

proximal extremity 33 therecf. The hub 41 is provided with
petcocks 42 con opposite sides of the hub. A locking ring 43
is rotatably mounted on the hub 41 and is provided with a
handle 44 which is adapted to be utilized for mounting the
proximal end 33 of the sheath 32 as hereinafter described.

First and second guide tube assenmblies 51 and 52 are
slidably mounted in the lumen 36 of the sheath 32. The guide
tube assemblies 51 and 52 are substantially identical to each
other and as shown are mounted side-by-side in the lumen 36
and fastened together by suitable means as solder 53.

A cross-sectional view of the guide tube assembly 51 is
shown in FIG. 6. As shown therein it and similarly the guide
tube assembly 52 consists of an outer guide tube 56 formed of
a suitable material as stainless steel having a 15 gauge wall
thickness with an outside diameter of .072" and an inside
diameter of .060". The outer guide tube 56 is provided with
proximal and distal extremities 57 and 58. The proximal
extremity 571 is provided with a flange 59. A plurality of
longitudinally spaced-apart circumferentially-extending
L-shaped slots 61 are provided in the distalmost extremity of
the distal extremity 58 of the outer guide tube 56, as for
example the last 1.5 centimeters. The slots 61 subtend less
than 360° and have a suitable width, as for example .0i2% and
are spaced-apart a suitable distance, as for example .033".
The slots 61 are L-shaped and are provided with a toe or
short leg portior 61a having a length of .010". The slots 61
are not offset radially and therefore provide a backbone or
rib 62 extending longitudinally of the outer guide tube 56.
The outer guide tube 56 has a suitable length, as for example
14" with the slots 61 being formed in the distalmost portion

58a of 0.5". An inner guide tube 66 is disposed within the
distal extremity 58 of outer guide tube 56 and has a suitable
length, as for example .7". It is also formed of stainless
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steel of a suitable gauge, as for example 17 gauge and has an
outside diameter of .059" and an inside diameter of ,041".
A Plurality of longitudinally spaced
circumferentially-extending L-shaped slots 67 are provided in
the inner guide tube 66 and have the same dimensions as the

.s8lots 61 in the outer guide tube 56. The slots 67 are

longitudinally éligned with the slots 61. The slots 67 are
also axially aligned so that the backbone 68 is aligned with
the backbone 62 (see FIG. 6). The inner guide tube 66 is
provided with a flat 71 on its outer surface extending the
length thereof. With the inner guide tube 66 disposed within
the outer guide tube 56 a space 72 segment-shaped in cross
section is formed between the inner surface of the outer
guide tube 5& and the flat 71 (see FIG. 6) to provide space
for a pull ribbor 76 which has a distal extremity 76a
oveérlapping a cross member 77 secured within the distal
extremity 58 of the ocuter guide tube 56 (see FIG. 5). The
pull ribbon 76 extends interiorly of the outer guide 56 to
the proximal extremity 57 of the guide tube assembly 51. The
guide tube assemblies 51 and 52 as described above utilize a
construction which is disclosed in co-pending application,
Serial No. 08/174,7%91, filed December 29, 1993,

Insulation tube assemblies 81 and 82 are slidabkly
mounted. in the guide tube assemblies 51 and 52. The two
assemblies 81 and 82 are substantially identical. Insulation
tube assembly 81 consists of an insulation tube 83 formed of
a suitable material such as stainless steel of 19 gauge thin
wall tubing often called hypotube which has an outside
diameter of .043" and an inside diameter of .033%., Tule 83
is provided with a large bore 84 (see FIGS. 5 and 6). A
sleeve or shezth 886 of a suitably insulating material such as
NYLON 11 abuts thé distal extremity of the stainless steel
tube 83 arid is provided with a large lumen 87 and a smaller
lumen 88 which open into the large lumen 84 of tube 83. The
sleeve or sheath 86 is secured to the tube 83 in a suitable
manner such as by an adhesive (not shown) and & shrink tube
89 that extends over the proximal extremity of the sléeve or
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sheath 86 and almost the entire length of tube 83 in close
proximity, i.e. within 0.25" to a radially extending flange
90 of the tube 83. A tip 91 of formed insulation such as
NYLON 11 is formed by the application of heat to the distal
extremity of th& sheath 86. It is provided with a bore 92
therein which is in registration with the bore 87. The tip
91 is provided with a conically tapered surface 93 extending
inwardly and forwardly toward the distal extremity with the
taper 93 extending forwardly approximately less than one-half
the total length of the ¢tip 91 over 240° of the
circumference. A more gradual taper 94 of approximately 15°
from the horizontal is provided on the other 120° of
circumference and extends the length of the tip 91 as shown
in FIG. 5.

A thermocouple 896 is embedded within the tip 91 and is
connected to insulated conductors 97 which extend through tne
bore 88 in sheath 86 and bore 84 of tube 83.

In order to prevent creeping during bending of the
distal extremity of the insulating tube assembly 81, the
interior of the shrink tubing 89 is adhesively bonded to the
stainless steel hypotube 83 and also 10 the exterior of the
insulating sleeve or sheath 86.

Another embodiment of an insulation sleewe assembly
which can be substituted for assemblies 81 and 82 is shown in
FIGS. 7 and 8. The insulation tube assembly 101 shown
therein consists of a hypotube 102 similar to the hypotube 83
hereinbefore described and is provided with a lumen 103
extending therethrough. An insulation tube 112 is fitted
over the distal extremity of the hypotube 102 and has a lumen
113 therein which is adapted to accommodate the distal
extremity of the hypotube 102. The distal extremity of the
insulation tube 112 is provided with an additional lumen 114
in which there is provided a mandrel (not shown) of a
sufficient size to accommodate the two conductors 97 for the
thermocouple 96. Similarly, another mandrel is provided in
the lumen 113 distal of the hypotube 102 to provide a bore 6f
a suitable size, as for example .018". With the mandrels
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therein and with the proximal extremity clamped to the distal
extremity of the hypotube 102, the insulation tube 112 is
stretched under low heat to approximately 150% of its
original length. Thereafter the mandrels are removed. The
thermocouple 96 may be mounted in the lumen 114 and the end
sealed in an.appropriate manner such as by a heat seal. The
conductors 97 from the thermocouple extend proximally in the
bore 114 through a hole 115 (see FIG. 8) provided in
insulation tube 112 so that the thermocouple conductors 97
can enter into the bore 103 of the hypotube 102. It has been
found that this stretching of the insulaticon tube 112 is
desirable because the stretching orients the plastic resin
which 1is utilized in the insulation tube. Thus, the
insulation tube has a higher flex modulus and a Kigher
tensile yield strength. This stretching also increases the
temperature resistance of the tube 112 by almost 30°C. In
addition, the stretching sizes down the imsulating tube so it
fits well over the end of the stainless steel hypotube 101.
By utilizing such a construction, it is possible to eliminate
the use of the shrink tubing 89 in the prior embodiment.

A needle electrode 116 is slidably mounted in the lumen
84 of the insulation tube 83 and extends through the bore 92
of the tip 91. The néedle electrode 116 is formed of a
suitable material such as a nickel titanium alloy having
superelastic properties so that it will return tp its
original configuration after being bent as hereinafter
described. It is provided with a sharperied point 117 which
is adapted to readily penetrate tissue. The needle electrode
116 has a suitable diameter, as for exampie slightly less
than the bore 87 and the bore 92, as for example a diameter
of .017%.

The transurethral needle ablation device 31 (see FIG. 1)
also includes handle means in the form of a handle 121 which
is sized so it is adapted to fit into an adult human hand.
The handle 121 is provided with proximal and distal or
forward and rear extremities 122 and 123. Means is provided
for connecting: the proximal extremities of the guide tube
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assemblies 51 and 52 as well as the insulating sleeve
assemblies 81 and 82 and the handle 121 to provide a handle
and guide tube assembly 124 as shown in FIG. 2 as hereinafter
described. The bottom part 126b of the housing 126 is
provided with transversely extending longitudinally
spaced~-apart serrations 127 facilitating the retention of the
housing 126 by the hand.

The handle 121 consists of a housing 126 formed in an
upper part 126a and a lower part 126b (see FIG. 15). The
housing 126 is formed of a suitable plastic such as a
polycarbonate. Four slide control members 131, 132, 133, and
134 counting from left to right are slidably mounted on the
top surface 135 of the housing 126 (see FIGS. 13 and 15) and
are spaced transversely of the surface 135 and adapted ts be
moved longitudinally of the surface 135. In order to
distinguish the slide control members from each other, the
slide control members can be color code& and can be shaped
differently for tactile feel. Thus they can be provided with
upstanding protrusions in which the outside slide control
members 131 and 134 are provided with upstanding truncated
triangular portions 13la and 134a, respectively. Similarly,
the slide coritrol members 132 and 133 have upstanding
portions 132a and 133a which are triangular. By way of
example for color coding, the two outside slide control
members 131 and 134 can be colored blue whereas the inside
control mempers 132 and 133 can be colored grey.

The two outer slide control members 131 and 134 can be
utilized for controlling the movement of the insulating
sleeve assemblies 81 and 82 and similarly, the slide control
members 132 and 133 can be utilized for controlling the
movement of the needle electrodes 116. The slide control
members 131-134 are provided with inwardly extending
protruding portions 1310, 132b, 133b, and 134b (see FIG. 14)
which extend through lon&itudinally extending spaced-apart
parallel slots 136 (see FIG. 14) formed in the upper part or
cover 126a. The slots 136 open into four longitudinally
extending spaced-apart and parallel recesses 137 (see
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FIG. 14) formed between downwardly and longitudinally
extending ribs 138 formed integral with the upper part or
cover 1l2é6a. Slide member 141, slide member assemblies 142
and 143 and slide member 144 are slidably mounted in the
recesses 137 (see FIG. 14) for movement longitudinally
thereof. The slide members 141 and 144 are formed so they
are mirror images of each other. Similarly, the slide member
assemblies 142 and 143 are also formed so that they are
mirror images of each other. Slide members and assemblies
141, 142, 143, and 144 are provided with elongate recesses
146 (see FIG. 14) into which the protruding portions 131b,
132b, 133b, and 134b are snapped and form a friction fit
therewith.

The slide members 141 and 144 are provided with tab
portions 151 which underlie the intervening rib 138 and
extends across the rear or proximal extremity of the slide
member assembly 142 or 143 (see FIG. 16). It is also
provided with an underlying portion 152 which underlies the
slide member assembly 142 or 143 and a depending portion 153,
The slide member assembly 142 or 143 consists of a slide
member 156 which is provided with an underlying poertion 157
at one end which underlies the slide member 141 or 144.
Adjoining elongate recesses 158 and 159 are formed in the
slide member 156 with recess 158 being deeper than recess
159, Another arcuate recess 161 is formed in the slide
member 156 in the bottom ¢f the elongate recess 158 and has
disposed therein on oppasite ends thereof brake members 162
and 163 formed of a suitable material such as a polycarbonate
with a coil spring 166 disposed therebetween. A cover 166
(see FIG. 14) is provided in the elongate recesses 158 and
159 and is slidably movable in recesses 158 and 159 for
movement longitudinally of the recesses 158 and 159 by means
of two pins 167 fixedly mounted in the slide member 156 on
opposite sides of the cover 166 and slidably mounted in the
cover 166. The cover 166 is provided with a depending
portion 166a (see FIG. 17) vhich slidably seats in the recess
159 and permitting limited back and forth movement of the
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cover 166, as for example .004" for moving the bprake
mechanism from a braking position te an unbraked position.
Thus, by movement of the cover 166 as hereinafter described,
the brake members 162 and 163 can be moved between brake
engaging and brake disengaging positions.

) The other end of the slide member 156 is provided with
a downwardly extending ledge 168 and a transversely extending
insulation stop release arm 169 which is used for a purpose
hereinafter described.

A U-shaped clamping member 171 also formed of a suitable
polycarbonate material is secured to the upper part or by
heat stakes at posts 172 formed integral with the top housing
part 126a and underlies the slide members 141 and 144 and the
slide member assemblies 142 and 143. The U-shaped frame
member 171 is provided with upwardly extending protrusions
173 which are adapted to engage ramp surfaces 174 (see
FIG. 17) during actuation of the slide control members
131-134 as hereinafter described.

Means 1is provided for securing the insulating sleeve
assemblies 81 and 82 to the slide control members 141 and 144
and consists of metal tabs 181 soldered to the stainless
steel tubes 83 just proximal of the insulation 8%. The tabs
181 are secured to the underlying portions 152 of the slide
members 141 and 144 by screws 182.

Means is provided for securing the needle electrodes 116
to the slide member assemblies 142 and 143 and consists of
metal tabs 186 which are soldered to the electrodes 116 just
proximal of the insulation 118. The tabs 186 are secured to
the wunderlying portions 157 of the slide members 156.
Insulated electrical conductors 191 are fastened to the
screws 187 sc that they are in electrical contact with the
tabs 186 and the needle electrodes 116. Th& copductors 191
extend through a grommet 192 provided in the:hngiFﬁg 121 and
extend through a cable 193 connected to the imustnng: 121.
Similarly the two sets of thermocouple w1res 97 extend
through the cable 193 and the grommet 192 and into a
helically slit protective sleeve 194 and thereafter into a
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sleeve 196. In the cable 193 the thermocouple wires 97
branch off into another cable 197 (see FIG. 29).

The housing 126 carries a two-part housing extension 198
formed of a polycarbonate which is used for a purpose
hereinafter described. It is clamped to the housing 126 by
having flange portions 126c and 1264 seat in a recess 199
extending around the housing extension 198 (see FIGS. 20-21).
The housing extension 198 1is provided with a cylindrical
extension 201 which can be formed of a suitable material such
as a polycarbonate. The cylindricel extension 201 of the
housing \av is adapted to mate with a bridge 206 hereinafter
described which is adapted to have mounted thereon the sheath
32 hereinbefore described. The cylindrical extension 201 is
provided with a bore 211 (see FIGS. 11 and 23) into which the
proximal extremities 57 of the guide tube assemblies 51 and
52 enter and are flared outwardly as shown (see FIG. 3).

Means 1is provided and connected to the proximal
extremities of the guide tube assemblies 51 and 52 for
causing actuation of the pull ribbons 76 carried thereby and
serves as means carried by the handle means and coupled to
the guide tube assembly for causing bending of the distal
extremities of the guide tube assemblies 51 and 52 at angles
with respect to the longitudinal axes. This means consists
of first and second lever assemblies 216 and 217 disposed on
opposite sides of the housing 126. Since both the assemblies
are the same, only one of them will be described. Lever
assembly 216 consists of a cylindrical knob 218 rotatably
mounted by a screw 219 to one end of an arm 220. The arm 220
is formed integral with a rotatable member 221 which has a
square hole 222 (see FIG. 19) formed therein. A detent and
pin disk 223 is rotatably mounted in a cylindrical recess 224
(see FIG. 24) provided in the housing extension 198. The
disk 223 is provided with a plurality of circumferentially
spaced~apart detents 228 which are adapted tc be engaged by
plunger 229 which is yieldably urged outwardly by a spring
(not shown) loaded into a cylindrical threaded member 231
threaded into a threaded bore 232 provided in the housing
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extension 198. The disk 226 is provided with a sguare
protrusion 234 which extends through the wall of the housing
extension 198 and fits into the sqguare hole 222 of the
cylindrical member 221 so that the pin disk 226 can be
rotated by movement of the lever arm 220 between two extreme
clockwise and counterclockwise positions. The disk 226 is
also provided with an upstanding pin 236 which is disposed in
a transversely extending slot 237 formed in a rectangular
slider block 238 which is slidably mounted for reciprocal
movement in an elongate recess 241 overlying the cylindrical
recess 227. The slider block 238 is provided with a slot 242
extending longitudinally thereof which is in alignment with
an arcuate slot 243 provided in the housing 126 and leading
into the bore 202 of the cylindrical extension 201.

The proximal flange 59 of the proximal extremity of the
outer guide tube 56 is seated in a slot 240 of the housing
extension 198. The actuation or pull ribbon 76 extending
proximally of the flange 59 extends into a hole 244 provided
in an adjustment block 246 having a leg 247 adapted to move
longitudinally in the slot 242. Means is provided for
retaining the actuation ¥ibbon 76 within the hole 244 and

. (see Fig. 35) ‘ . . ‘
consists of a tubular member 249Aof a suitable material such
as stainless steel which can be positioned by a press fit
into the hole 244 to retain the proximal extremity of the
pull ribbon 76 therein.

Means is provided for providing an adjustment of the
pull ribbon with respect to the slider block 238 and consists
of a cap screw 251 which is adapted to be threaded into a
threaded bore 252 provided in the slider block 238. The
adjustment block 246 is provided with slot 254 which is in
alignment with the threaded bore 252 and has a transversely
extending slot 256 intermediate the ends of the slot 254
which is adapted to receive the head of the cap sc¢rew 251.
Thus it can.be seen by using a conventional screw driver and
by adjusting the cap screw 251 it is possible to adjust the
longitudinal position of the adjustment block 246 relative to
the slider block 238 to thereby adjust the length of the



WO 93/17856 PCT/US94/01257

10

15

20

25

30

35

- 18 -

actuation ribbon 76 and the bending which can occur by
movement of the lever arm 220 of the lever arm assembly 216
or 217.

In operation, it can be seen that by counterclockwise
rotation of the cap screw 251 to in effect loosen the screw
will cause the adjustment block 246 to be retracted or to
push it away from the slider block 238 and thereby tension
the pull ribbon 76. Rotation of the cap screw in the
opposite direction causes the opposite to occur. After the
appropriate adjustments have been made it can be seen that
rotation of the lever arm 220 will cause the pin 236 to slide
in the slot 237 to adjust the slider block 238 so that it
translates longitudinally of the elongate recess 241 to cause
displacement of the ribbon to cause bending of the distal
extremity of the associated guide tube assembly as
hereinafter described. Thé spring actuated plunger 229
engaging the detents 228 places a partial restraint on the
rotation of the disk 226 and serves to give a physical
indication to the physician as the arm 220 is rotated as to
the amount of articulation which is occurring, as for example
from 0°-30°, from 60°-90°, etc.

The bridge 206 consists of a bridge housing 261 formed
(see FIGS. 1, 10 and 11 of a suitable material such as a
polycarbonate. A sleeve 263 is mounted therein which can be
formed of a suitable material such as stainless steel. The
distal extremity of the sleeve is provided with a male
threaded extension 264 (see FIG. 1) which is adapted to mate
with the locking ring 43 provided on the proximal extremity
33 of the sheath 32. The sleeve 263 is provided with a
cylindrical bore (not shown) extending therethrough which is
adapted to receive a conventional cystoscope 271. The
cystoscope 271 typically is a reusable direct vision device
and is provided with a cylindrical stainless steel optical
tube 272 which is adapted to fit with a slip fit within the
sleeve 263 of the bridge 206. Such an optical tube 272 is
well Xknown to those skilled in the art and c¢ontains a
plurality of rod-like optical elements (not shown) to provide
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excellent viewing capabilities at the distal extremity 273 of
the tube 272. The tube 272 is sized so that it can readily
fit within the lumen 36 of the sheath 32 and also so that the
distal extremity 273 is disposed immediately to the rear of
the curved surface 38 at the distal extremity of the sheath
32 (see FIG. 30). A fitting 274 is provided on the proximal
extremity of the tube 272 and carries a port 277 which can be
connected a light guide tube 278 connected into a
conventional 1light source 279 (see FIG. 29). An eye piece
281 is carried by the fitting 274.

The bridge 206 is also provided with a downwardly
depending bifurcation 286 of two parts 286a and 286b. The
bifurcation 286 is provided with a channel 287 for receiving
the guide tube assemblies 51 and 52. As can be seen from
FIG. 1, the channel 287 1is formed in a gradual curve and
exits so that it is in alignment with the lower extremity of
the lumen 36 provided in the sheath 32 so that the guide
tube assemblies 51 and 52 can readily enter the lumen 36 and
be advanced to the distal extremity 34 of the sheath 32 as
shown in FIG. 30.

Cooperative mating means is carried by the bridge 206
and the handle 121 to prevent deployment of thé needle
electrodes 116 and the insulating sleeve assemblies 81 and 82
prior to the mating of the handle 121 with the bridge 206.
Such means consists of a downwardly extending rail 296
extending longitudinally of the cylindrical extension 201.
The yrail 296 1is rectangular in cross section and has
spaced-apart parallel side surfaces 297 and 298. I%f is also
provided with a ificlined surface 301 which extends sidewise
in proximal direction to the side surface 297 extending from
a front surface 302. First and second spaced-apart parallel
slots 303 and 304 are provided in the rail 296 and extend
upwardly through the side surfaces 297 and 298.

A push button assembly 306 and has a cylindrical plunger
2ody 307 formed of a suitable material such as plastic. It
is slidably mounted in spaced-apart aligned holes 308 which
open into a well 309. The plunger body 307 is provided with
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spaced~-apart flanges 311 disposed within the well 309.
Springs 312 are seated on the plunger body 307 and have one
end engaging the flange 311 and the other end engaging the
wall forming the well 309. Thus, the springs 312 yieldably
retain the plunger body 307 in a midpoint position in the
well 309. The plunger body 307 has a central portion 307a
which is generaily rectangular in cross section and has a
width which is slightly less than the width of the slots 303
and 304. The central portion 307a is provided with notches
316 and 317 which are rectangular in cross section and have
a height in an axial direction which is slightly greater than
the thickness of the rail 296 and which have a depth greater
than the depth of the rail 296. The plunger body 307 is also
provided with a cylindrical button portions 307b and 307c¢
which extend beyond the sides - of the bridge 206 so that they
are accessible to the hand of the physician.

Thus, it can be seen that when the guide tube assemblies
51 and 52 are introduced through the bore 288 into the
channel 287 and then advanced into the lumen 36 of the sheath
32, the cylindrical extension 201 can be advanced into the
bore 288 so that the ramp 301 will cam the push button
plunger body 307 sideways so that the notch 317 is urged into
registration with the rail 296 against the force of the
springs 312. As forward penetration of the cylindrical
extension 201 continues, the central portion 307a will come
into registration with the first notch 303 and the centrail-
body 307a will be returned sideways into engagement with the
slot 303 under the force of the springs 312 to arrest further
inward movement of the cylindrical extension 201 into the
bore 288. Further inward movement of the cylindrical
extension 201 into the bore 288 can only occur after the push
button plunger body 307 is wurged sideways against the
yieldabie force of the springs 312 so that the notch 317 or
316 is again brought in%> alignment with the rail 296 after
which continued inward movement of the c¢ylindrical extension
201 can be caused to occur until the body portion 307 again
moves into the notch 304 under the force of the springs 312.
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Latch means is provided to prevent operation of the
slide control members 131, 132, 133, and 134 prior to the
handle 121 being mated with the bridge 206 as hereinbefore
described. Such means consists of a cam release shaft 321
(see FIG. 19) which can be rectangular in cross section which
travels in a channel 322 provided in the handle 121, The
distal extremity of the cam release shaft 321 is provided
with a small plunger 326 which is slidably mounted in a well
327 that is provided in the housing 126.

A first cam member 331 carries pins 332 pivotally
mounted in the housing 126 (see FIG. 23). The cam member 331
is provided with a notch 333 which is adapted to be moved
into and out of engagement with the slider bar 246. When the
slider bar 246 is in engagement with the notch 333 the slider
bar 246 cannot move. The cam release shaft 321 and is
provided with a pin 336 which 1is positioned so that it
travels in a slot 337 provided in the cam member 331 to
actuate the cam member 331. The cam member 331 can therefore
be characterized as a front or distal cam member 321 whereas
another cam member 341 which is also associated with the cam
release shaft 321 can be characterized as a rear or proximal
cam release member. The cam release member 341 carries pins
342 pivotally mounted in the housing 126 (see FIG. 2() the
cam release member 341 is coupled to the cam release shaft
321 by a pin 343 extending through the cam release shaft 321
travels in a slot 344 in the cam member 341 to drive the cam
member 341 into and out of engagement with the U-shaped
friction rail 171 to retain the friction rail 171 in a
position so that the protrusions 173 carried thereby cannot
clear the front suvxface of the inclined ramp 174 (see
FIG. 19) provided on the slide member 142 or 143. The cam
member 341 is provided with two spaced-apart lobes 34l1la and
341b (see FIG. 21) which are adapted to engage the two legs
of the U-shaped friction rail 171. The proximalmost
extremity of the cam release shaft 321 is provided with a
shoulder 346 which engages one end of a compression spring
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347 which is seated within a well 348 provided in the handle
housing 126.

Thus, it can be seen that when the pin 326 is depressed
into the well 327 by the cylindrical extension 201 seating in
the bore 288 and the bridge 206 engaging the pin 326 against
the yieldable force of the spring 347, the front or first cam
member 331 is moved so that the notch 334 23_longer eng%?gs

adjugtment Block Sulo . yustment bidekK Sblo
theKﬁtider:bazzzza:(see FIG. 20) to permit the

to move. At the same time the second or rear cam release
member 341 is moved to the position shown in FIG. 20 to
release the friction rail 171 fto—be—reileased so that the
protrusions 172 carried thereby can travel over the ramps 173
to thereby permit movement of the actuation ribbons 76 to
permit bending of the distal extremities of the guide tube
assemblies 51 and 52 and to permit movement of the slide
control members 131~134 as hereinafter described. It should
be appreciated that the front and rear cam members 331 and
341 although unitary in construction are provided with
lengths which extend across the width of the housing 126 so
that both the right and left hand sides of the handle 121 are
controlled by the operation of the cams 331 and 341 engaging
the corresponding parts on both sides of the handle 121 (see
FIGS. 21 and 22) to thereby control both of the guide tube
assemblies 51 and 52.

Means is provided for making possible presetting of the
amount of extension of the needle electrode 116 in performing -
ablation procedures hereinafter described and also for
preadjusting the distance that the insulating sleeve
assemblies 81 and 82 can be withdrawn before starting the
application of radio freguency energy in the ablation
procedure. Such presetting means consists of a front
adjustable push button 351 serving as an jinsulation stop as
hereinafter described and a rear adjustable push button 382
serving as a needle electrode stop as hereinafter described
mounted in the housing 126 on each side of the housing (see
FIGS. 2 and 13). The push buttons 351 and 352 have stems 353
and 354 which are rectangular in cross section that extend
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through slots 356 and 357 provided in the sidewall of the
housing 126. The stems 353 and 354 are formed integral with
the push buttons 351 and 352 and carry rectangular members
366 and 367 which are formed integral therewith and are
provided with teeth 368 and 369, respectively, which are
adapted to engage teeth 371 and 372 formed on the inner wall
forming the housing 126. The teeth 371 and 372 form
spaced-apart stationary racks which are adapted to be engaged
by the teeth 368 and 369. Suitable means is provided for
vieldably urging the members 366 and 367 in a direction
towards the outer wall of the housing 126 so that the teeth
368 and 369 carried by the members 366 and 367 are urged into
engagement with the teeth 371 and 372 and consist of wall
portions 376 and 377 formed integral with the housing 126 and
formed of a suitable material such as plastic. This
yieldable force can be overcome by pressing inwardly on the
knobs or buttons 351 and 352 when it is desired to disengage
the teeth 368 and 369 carried by the members 366 and 367 from
the teeth 371 and 372 carried by the housing 126.

A latch arm 381 is carried by the member 366 and is
formed integral therewith and is also formed of a suitable
material such as plastic. Similarly, a latch arm 382 is
mounted on the member 367. The latch arm 381 is provided
with an inwardly extending triangular-shaped protrusion 386
which is provided with two adjoining inclined surfaces 388
and 389 inclined in opposite directions. The latch arm 381
is also provided with an inwardly extending protrusion 391
carried on its distal extremity which provides a shoulder 392
facing the surface 389 of the protrusion 386 and an inclined
surface 393 facing in a direction away from the shoulder 382
and at an angle with respect thereto.

A latch arm 382 is provided with an inwardly extending
protrusion 396 which provides a shoulder 397. The members
366 and 367 in the regions engaging the wall portions 376 and
377 are provided with semi-circular cutouts 378 and 379 to
reduce the frictional contact between the members 366 and 367
and the wall portions 376 and 377 during sliding movement of



WO 91/17856 PCT/US94/01257

- 24 -

the same in the slots 356 and 357 during positioning of the
insulation stop push button 351 and the needle stop push
button 352. Scales 398 and 399 for use with the push buttons
351 and 352 can be provided on appropriate surfaces on the
S housing 126, as for example along the side walls as shown in

FIG. 13.

<
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Operation and use of the transurethral needle ablation
device 31 in conjunction with performing a procedure on a
human male patient suffering from ©benign prostatic
hyperplasia (BPH) may now be briefly described as follows.
The male patient 491 to undergo the procedure is partially
shown in FIG. 29 in which the anatomy of interest is
disclosed and as shown consists of a bladder 402 which is
provided with a base or bladder neck 403 which empties into
a urethra 404 which can be characterized as being comprised
of two portions a prostatic portion 404a and a penile portion
404b. The prostatic portion of 404a is surrounded by the
prostate or prostate gland 406 which is a glandular and
fibromuscular organ lying immediately below the bladder. The
penile portion 404a of the urethra extends through the'length
of the penis 407. The urethra 404 is formed by a urethral
wall 408 which extends through the length of the penis and
through the prostate 406 into the bladder 402. The prostate
406 has been characterized as being comprised of five lobes:
anterior, posterior, median, right lateral, and left lateral.
The prostate 406 is also provided with a verumontanum which
is a feature in the prostate to and in positioning the device
31 of the present invention during the procedure hereinafter
described.

Let ic be assumed that in preparing for the procedure,
the prostate of the human male 401 has previously been
analyzed to evaluate the size of the prostate by using a
digital rectal examination and transrectal ultrasound. In
such examination procedures, typically average and peak urine
flow, voided volume, residual volume and prostate=-specific
antigen .are measured. Typically the present procedure is
most applicable to prostates measuring betweem 31 mm and
64 mm in transverse diameter.

Assuming that the patient’s pretreatment evaluation
warrants the use of the transurethral needle ablation (TUNA)
procedure hereinafter described, the patient 401 can be
brought into an outpatient clinic or an operating room in a
hospital. The patient is undressed 401 ahd assumes a
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reclining position on a procedure or operating table and the
legs of the patient are placed in appropriate stirrups to
make it possible for the physician to obtain ready access to
the pubic region of the patient. A conventional indifferent
or grounding electrode 411 (see FIG. 29) is placed on the
patient’s backside so that it is adherent thereto and makes
good electrical contact with the skin of the patient. The
electrode is connected by an electrical cable 412 into a
control console and radio frequency generator 413. The
control consele 413 is provided with an inclined front panel
414 having appropriate digital readouts 415 thereon. A
conventional foot operated switch 416 is connected by cable
417 into the control console 413 for controlling the
application of radio freguency power as hereinafter
described. The handle 121 of the device 31 is connected by
the cables 193 and 197 into the control console 413.
Typically the sheath 32 and the bridge 206 as well as
the cystoscope 271 forming a part of the device 31 are of the
reusable type and would be available in the outpatient clinic
or hospital where the patient is to be treated. Only the
handle and guide tube assemblies 124 would be considered to
be of a disposable type and to be disposed of after a one
time use. Thus, upon initiation of the procedure, the handle
and guide tube assembly 124 is removed from the sterile
packaging as supplied by the manufacturer. The physician
knowing the size of the prostate 406 to be treated would make
appropriate settings of the front and rear adjustable stop
push buttons 351 and 352 provided on opposite sides of the
handle housing 126. Thus, the rear adjustable push bhutton
352 would be set in conjunction with a scale 399 provided on
the front surface of the handle in accordance with a TUNA
treatment table previously generated by the manufacturer to
set a needle electrode length ranging from 6-20 mm for a
neédle electrode 116 having an outside diameter of .017" for
prostate having a transverse measurement ranging from
21-64 mm. The front adjustable insulation stop push button
351 would be set in conjunction with the scale 338 to

’
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determine the amount of retraction of the insulating sleeve
or shield 81 which for the same size prostate could range
from 4-8 mm extending beyond the urethral wall.

In operating the push buttons 351 and 352, they are
pushed inwardly against the yieidable force of the wall
portions 376 and 377. As soon as a push buttcn 351 or 352
has been pushed in sufficiently far, as for example when the
push button 351 is pushed inwardly so that its teeth 368
carried by the member 366 are moved out of engagement with
the teeth 371 carried by the housing 126, the insulation stop
push button 351 can be moved longitudinally of the housing
into the desired position relative to the scale which causes
movement of the latch arm 381. As soon as the push button
351 has been advanced to the desired position in accordance
with the scale 398, the push button 351 can be released to
permit the teeth 368 carried by the member 366 to again
re-engage the teeth 371 carried by the wall of the housing
126.

The needle stop push buttén 352 can be adjusted in a
similar manner by pushing inwardly on the buéton 352 to cause
the teeth 369 carried by the member 367 to be moved out of
engagement with the teeth 372 on the wall of the housing 126
against the yieldable force of the wall portion 377. As soon
as this has been accomplished, the push buttion 352 can be
advanced to the desired position in relationship to the scale
399 carrying with it the latch arm 382.

After the appropriate stop settings have been made by
operation of the push buttons 351 and 352, the handle and
guide tube assembly 124 can be mated with the bridge 206 by
introducing the distal extremities of the guide tube
assemblies 51 and 52 through the bridge 206 and through the
lumen 36 of the sheath 32. Continued advancement of the
guide tube assemblies 51 and 52 brings the cylindrical
extension 206 with its rail 296 having the inclined can
surface 301 engage the portion 307a of the plunger body 307
to move the plunger body 307 sideways against the force of
the springs 312 to bring the notch 317 into registration with
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the rail 296 to permit the rail 296 to advance further into
the bridge 20! until notch 303 is encountered and the springs
312 urge the body 307 in a direction to move the portion 307a
into the notch 303 to arrest further inward movement of the
cylindrical extension 201 into the bore 288 until after the
sheath 32 has been inserted into the urethra 404 as
hereinafter described. Assuming that the cystoscope 271 has
also been introduced through the bridge 206 and into the
sheath 32 so that its distal extremity is also at the distal
extremity of the sheath 32, the transurethral needle ablation
device 31 is now ready for use.

The physician then introduces a lubricating jelly with
a local ainiesthetic such as Lidocaine into the urethra 404 of
the penis 407 utilizing a syringe (not shown) to make it
possible for the urethra to accommodate the 22 French size of
the sheath 32. In the event the patient has a small urethra,
it may be desirable to utilize a series of dilators (not
shown) starting with the smallest dilator until the dilator
approaching the 22 French in size has been introduced into
the urethra. After this has been accomplished, the physician
grasps the penis 407 in one hand and utilizes the other hand
to grasp the handle 121 of the device 31 and introdiuces the
distal extremity of the sheath 32 into the urethra of the
penis and progressively advances the sheath 32 while viewing
the advance through the eye piece 281 of the cystoscope 271.
During this introduction §rocedure, the distal extremities or
tips of the guide tube assemblies 51 and 52 are immediately
proximal of the curved surface 38 of the sheath 32 so that
the urethral wall is protected from the distal extremities of
the guide tube assemblies 51 and 52 which carry the needle
electrodes 116 that extend a short distance, as for example
1-2 mm from the distal extremity of the insulating tubes 86.
In other words, the tips or distal extremities of the guide
tube assemblies 51 and 52 are hidden under the distal
extremity of the sheath 32. Also advantageous is that the
distal extremities of the guide tube assemblies 51 and 52
will not interfere with the physician’s vision through the
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cystoscope 271 making it possible for the physician to
identify physiological features inside of the urethra, as for
example the verumontanum in the prostate and the sphincter
prior to the bladder during advancement of the sheath 32.
Utilizing these parts of the male anatomy, the physician is
able to properly identify the location in the prostate of
which he wishes to perform the ablation procedure and rotates
the handle 121 so that the needle electrodes 116 to be
deployed will enter the appropriate lobe of the prostate.

As soon as the sheath 32 is in the proper position
within the prostate 406, as for example in the position shown
in FIG. 29, the physician operates the push button plunger
307 by pushing inwardly on either the 1left side button
portion 307b or the right side button portion 307a to urge
the plunger body 307 bin the desired dire¢tion against the
force of the springs 312 to move one of the notches 316 or
317 into registration with the rail 296 to permit further
insertion of the cylindrical extension 20! intoc the bore 288
so that the bridge 206 engages the pin 326 to move the cam
release shaft 321 downwardly and rearwardly against the force
of the spring 347 to operate the cam members 331 and 341.
The distal extremities of the guide tube assemblies 51 and 52
will be deployed or positioned distally of the distal
extremity of the sheath 31 ready tc¢ be bent.

It can be seen that the two steps required for complete
mating of the cylindrical extension 201 in the bore 288 of
the bridge 206 by the use of the two notches 303 and 304
provides a safety feature in that it prevents untimely
deployment and bending of the distal extremities of the guide
tube assemblies 51 and 52 the needle electrodes 116 which
<could damage the urethral wall 408 during insertion of the
sheath 32.

As soon as the distal extremities of the quide tube
assemblies 51 and 52 extend beyond the distal extremity of
the sheath 32, the distal extremities of the guide tube
assemblies 51 and 52 can be bent so that they extend at an
angle of preferably 90° with respect to longitudinal axis of
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the guide tube assemblies 51 and 52 as shown in FIG. 30 and
so that needle electrodes 116 carried thereby extend in a
direction which is generally perpendicular to the urethral
wall 408 of the prostate. This is accomplished by moving the
lever assemblies 214 and 217 forwardly by pushing on ti -~
knobs 218. The positioning of the distal extremities of the
guide tube assemblies 51 and 52 can be visually observed by
the physician through the cystoscope 271 while pushing on the
knobs 218. Because of the slotted construction of the distal
extremities of the guide tube assemblies 51 and 52 as
hereinbefore described, the prehensile guide tube assemblies
51 and 52 can be bent through the 90° desired angle in a
small diameter, as for example 5«10 mm or 1less and still
readily clear the distal extremity of the sheath 32.
Typically, the bent distal extremities of the guide tube
assemblies 51 and 52 are disposed at a certain angle with
respect to each other in generally the same plane, as for
example ati angle ranging from 30-75° and preferably an angle
of approximately 60°.

The slide control members 131-134 can be advanced as two
different sets with or.e set being the control members 131 and
132 and the other set being the control members 133 and 134.
As hereinbefore explained, the slide control members 132 and
133 control the deployment of the needle electrodes 116.
Movement of the slide cornitrol members 132 and 133 in a
forward direction at the same tine also causes simultaneous
movement of the slide control members 131 and 134 which
control the deployment of the insulation tubes 86 s0 that
deployment of the needle electrodes 116 causes the insulating
tubes 86 to be advanced simultaneously with the relative
positioning between a needle electrode 116 and the insulation
tube 86 surrounding the same beinhg such that the needle
electrode only protrudes a very small distance, as for
example 1-2 mm beyond the distal extremity of the insulation
tube 86. This simultaneous movement is caused because the
slide control member 131 causes movement of the slide member
141 which has a tab portion 151 carried thereby which extends
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across rear of the slide member 142. Thus, during the
advancement of the slide control members 131 and 132, the
needle elactrode 116 is caused to penetrate the urethral wall
408 (see FIG. 32) closely followed by the insulating tube 86,
Penetration of the urethral wall 408 in this manner causes
tenting of the urethral wall as shown in FIG. 3a which
tenting continues as the needle 116 and insulating tube 86
are advanced into the tissue of the prostate 406. The
advancement continues until the slide control member 132 and
the slide control member 133 reach their appropriate stops
provided by the front adjustable push buttons 352. This
determines the maximum penetration for ithe needle electrode
116 into the prostate as hereinbefore determined in
accordance with the settings for the push buttons 352. This
needle stop is provided ' ; the structure shown in FIG. 26 in
which the shoulders 397 provided on the protrusions 396 of
the latch arms 382 are engaged by a surface of the portion
157 of the needle electrode slide member 156. In the
advancement of the insulation slide members 141 and 144, the
slide members can be readily pushed over the extremity of the
latch arm 38\ by the portions 153 engaging the cam surfaces
393 to cam the arms 381 out of the way and to permit the
portions 153 to seat within the space provided between the
shoulders 392 and the inclined surfaces 389 provided on the
protrusions 386.

As soon as the slide contreol members 131-134 have been:
advanced to their forwardmost positions as determined by the
push buttons 351, the slide control members 131 and 134 are
retracted to cause withdrawing of the insulation tubes B86.
This retraction of the slide control members 131 and 134 is
continued until they reach their rearmost extremity as
determined by the front push buttons 351, Rearward movement
of the insulation slides 141 and 144 is arrested by the
poftions 153 of the insulation slide members 141 and 144
coming into engagement with the shoulders 392 carried by the
latch arms 381. As the insulation tubes 86 are withdrawn,
the tenting which had previously occurred in the urethral
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wall 408 is eliminated by the pulling back of the insulation
tubes 86 the needle electrodes 116 remain in their desired
extended positions. However, as hereinafter explained, the
insulation sheaths or tubes 86 are only retracted
sufficiently so that there still remains insulation tube 86
extending through the urethral wall 408 to protect the
urethral wall 408 as hereinafter described. During this
retraction of the insulation tubes 86, the slide control
members 132 and 123 have a tendency to move therewith because
of frictional contact with adjacent slide members 131 and
134. However, movement of slide member assemblies 142 and
143 in a rearward direction from the forwardmost extremity
hereinbefore determined by the front adjustable push button
351 will not occur because the slide members 156 are
frictionally retained by the braking provided by the brake
members 162 and 163 yieldably and frictionally engaging the
associated rib 138.

After these procedures have bheen accomplished, the
patient 401 is ready to have radio frequency energy supplied
to the needle electrodes 116 which are in the desired
appropriate positions within the tissue of the appropriate
lobe of the prostate 406. Radio frequency energy is supplied
from the control console and radio frequency generator 413
(see FIG. 29) by operation of the foot switch 416 by the
physician. This causes radio frequency energy of the desired
fregquency and power level (preset by the physician) to be
supplied to the needle electrodes 116 disposed within the
prostatic tissue 406.

It has been found that in order to optimize the
performance of the needle electrodes 116 it is desirable to
supply radio fregquency energy to the two electrodes 116 at
two different radio frequencies with frequencies which are
not a harmonic of the other. Typically, <the radio
frequencies‘ can range from 300 kHz to 1 mHz although
frequencies ranging from 250 kHz to 20 mHz can be utilized if
desired. By way of example, it was found that variable
desirable performance can be achieved by supplying a radio
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frequency energy of 460.8 kKHz to one electrode and 482.4 kHz
to the other electrode.

The radio frequency energy is delivered at power levels
which can range from 2-9 watts with the surface area of the
needle ranging from 0-30 square millimeters. Thus, by way of
example, a needle electrode having a diameter of .017" and
ﬁaving an exposed length ranging from 6-22 mm can have a
surface area ranging from 3-26 sguare millimeters. The time
of application of radieo frequency energy can range ‘from
2-15 min., however, typically it has been found that a period
of 4-5 min. is appropriate. By way of example, initial power
could be delivered at 4 watts for 1 min. and thereafter
adjusted to 5 watts for the second minute and then adjusted
to 6 watts for the 3rd, 4th, and 5th minutes of radio
frequency energy application. -

A slow and steady rising shield temperature, i.e. 5-8°C
typically is observed during the course of a treatment. If
the temperature rises less than 5°C per minute, the radio
frequency power is increased by approximately 1 watt.
Conversely, if the temperature rises greater than 8°C per
minute, or if there is a sudden increase in impedance, the
radio frequency power applied is decreased by approximately
1 watt.

The retractable shield 86 provided on the needle
electrode 116 serves to protect the urethral wall 408 from
damage from the radio frequency energy. The thermoccouples
provided at the ends of the insulating sleeve assemblies 81
and 82 monitor the temperature of the prostatic urethral wall
408. In addition, thé same <thermocouples monitor the
prostatic temperature proximal to lesions which are created
by the needle electrodes. These lesions are created by
conduction of radio frequency energy from the outer surface
area of the needle electrode 116 exposed in the tissue 6f the
prostate and passing through the tissue thence into the body
of the patient to the indifferent electrode 411 and then back
to the RF power supply 413 to complete the electrical circuit
for the radio frequency energy. A lesion 429 is formed about
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each of the electrodes 116 with the urethral wall 408 being

protected from the heat generated by the insulating tube 86.

The formation of lesions around the needle electrodes

116 by the radio frequency energy applied from the needle

5 electrodes can be explained because body tissue are mainly

electrolytes, fat and calcium and interact with

electromagnetic radiation differently at different

wavelength. Since the tissues are fairly uniformly permeated

by a saline solution with constant concentration of

10 electrolytes, the tissue will behave as a poor conductor. If

the wavelength of the electric field applied to body tissues

is long relative to the human body dimensions (at 500 kHz it

is 600 meters), the interaction will be mainly losses in

moving ions and water molecules at the frequency of the

15 electric heat. The higher the current, the more vigorous the

motion of the molecules and the higher the temperature

reached over a given time. If the field is applied between

two equal size electrodes, the current flow per unit area of

the electrode, defined as current density, will be similar at

20 both electrodes. If one electrode is much smaller, the total

amousit of current still has to flow and the current density

will be much higher, with corresponding higher temperatures

at the small electrode, as for example at the needle

electrodes. If the tissue is heated to the point of

25 desiccation, there is no more conduction present, the tissue

becomes a dielectric and current as well as heating stops.

This shows up as a significant increase of tissue resistance.

Representative results from the application of radio

frequency energy utilizing devices such as device 31 of the

30 present invention resulted in the creation of localized

lesions averaging 12 x 7 mm with larger lesions being formed

when desired showing extensive coagulative and necrosis

averaging 30 x 15 mm. 4 to 15 watts of power were applied
for approximately 3 min.

35 A representative thermal gradient map is shown in

FIG. 34 in which isothermal lines 431 represent the different

temperatures believed to be encountered in the prostatic
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tissue 406 during creation of a lesion with a device 31. It
can be seen that from FIG. 34 that the isothermal lines form
generally ovoid envelopes extending around and forwardly of
the needle electrode 116 in a direction toward the return
electrode 411 starting with a temperature of 100°C in close
proximity to the electrode 116. The isothermal lines 431
show that the temperature in the prostatic tissue drops off
in a progressive fashion through isothermal gradient lines of
90°C, 80°C, and 60°C representing generally the total volume
of the necrosis occurring in the prostatic tissue to form a
lesion. Typically, the average gradient from the surface of
the needle electrode 116 to the periphery of the lesion
created was approximately 50°C per millimeter with an average
maximum temperature of approximately 100°C. As it is well
known to those skilled in the art, at temperatures below
approximately 55°C, there is no deleterious degradation of
the prostatic tissue.

By viewing the isothermal gradient lines 431 in FIG. 34,
it can be seen that it is possible to relatively precisely
control the size of the lesions created by carefully
monitoring the temperatures reached in the prostatic tissue.
In the present application, this is done by the thermocouples
96 placed at the distal extremities of the insulating sleeve
assemblies 81 and 82. It should be appreciated that if
desired additional thermal measurements can be made, as for
example by the use of a rectal probe placed in close
proximity to the prostate to ensure that undue heating does
not occur. It should be appreciated that the radio frequency
generator 413 is provided with controls which will
automatically shut off the application of RF power in the
event excessive temperatures are sensed by the thermocouples.

It was found that there was a direct relationship
between the amount of surface area exposed on the needle and
the amount of energy applied and the time it is applied.
Thus, by way of éxample small lesions can be created of
2-4 mm b the application of power of approximately 2-3 watts
substantially independent of the millimeters of needle
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electrode exposure. However, with the application of
increased power, as for example from 3-8 watts for a period
of 1 min. medium size lesions ranging from 4-7 mm in width
could be obtained with needle exposures ranging from 5-~10 mm.
8till 1larger but still medium size lesions ranging from
4-8 mm in width could be obtained with the application of
radio frequency power from 3-12 watts for periods of time
ranging from 2-4 min. with 10 mm and greater of electrode
needle exposure. Large lesions ranging from 8-10 mm in width
could be obtained by the application of power from
approximately 5-15 watts of radio freguency energy for a
period of time ranging from 3-5 min. with needle electrode
exposures of 15 mm and greater. Very large lesions, as for
example those greater than 10 mm in width may be achieved by
the application of power ranging from 5-15 watts for periods
of time in excess of 4 min. with needle exposures greater
than 15 mm.

Thus, utilizing the procedure hereinbefore described;
for more specific results, the two needle electrodes 116
which are disposed at an acute angle of 60° were introduced
into one of the lateral lobes of the prostate. With the
application of 4-15 watts of radio frequency energy applied
for a period of 3 min. the proximal lesion temperature was
approximately 40~50°C with the central lesion temperature of
approximately 80-100°C. The temperature at the urethral wall
408 averaged 37-42°C which is well below the 55°C at which
thermal damage of the urethral wall 408 could occur. By the
controlled application of radio frequency ens77y over
predetermined time, it is possible with the present piocedure
to preserve the urethral wall and also to preserve the
integrity of the capsule surrounding the prostate. 1In other
words, the lesions were created well within the lateral lobe
and spaced from the urethral wall and from the prostatic

capsule.
After one of the lateral lobes of the prostate 406 has

been treated by the formation of two lesions by the two
needle electrodes 116, the physician while wusing the
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cystoscope 271 pulls back on the slide control members 13
and 132 controlling the deployment of the needle electrodes
116. This pulling back of the slide control members 132 and
133 moves the slide member assemblies 142 and 143 rearwardly
which overcomes the brake action of the brake members 162 and
163 so that the slide member assemblies 142 and 143 come into
engagement with the tab portions 151 to also cause retraction
of the slide control members 131 and 134.

The rearward movement of the slide member assemblies 142
and 143 and carrying the needle electrodes 116 and carrying
with them the insulation slide members is made possible by
the insulation slide members 141 and 144 being freed from the
latch arms 381 by having the insulation stop release arm 169
carried by the needle electrode slide member assemblies 142
and 143 engaging the cam surfaces 388 provided by their
protrusions 386 to cam the latch arm 381 outwardly towards
the side wall of the housing 126 to release the portion 153
carried by the insulation slide members 141 and 144 (see
FIG. 26) and to thereafter permit continued rearward movement
of slide member assemblies 142 and 143 and carrying with them
the slide members 141 and 144 until a rearmost position is
reached. The guide tube assemblies 51 and 52 can then be
straightened by pulling back on the lever assemblies 216 and
217.

Assuming that the needle electrodes 116 were introduced
inte one of the lateral lobes of the prostate 406 in a plane,
as for example a plane just below the bladder neclk, the
sheath 32 can be retracted with the needle electrodes 116 and
the insulation tubes 86 so that they are withdrawn behind the
urethral wall 408. The sheath 32 then can be rotated, as for
example by 120° so that the distal extremities of the
electrodes 116 remain in the same plane but are opposite the
other 1lateral 1lobe of the prostate. As soon as this
repositioning has been accomplished, the lever assemblies 216
and 217 can be operated to again bend the distal extremities
of the guide tube assemblies 51 and 52 in the manner
hereinbefore described. Thereafter the slide control members
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131-134 can be actuated in the manner hereinbefore described
to cause the needle electrodes 116 and the insulation sheaths
86 to penetrate the urethral wall 408 and to advance into the
prostatic tissue in the other lateral lobe. Assuming that
the same presettings utilized for the other lateral lobe are
,used, the needle electrode 116 is extended into the desired
position into the tissue of the other lateral lobe and the
appropriate length of needle electrode exposed by
withdrawing the insulator tube 86 so that it exposes the
‘needle electrode 116 but still is disposed a distance beyond
the urethral wall 408 so that the urethral wall 408 is
protected during the procedure. Thereafter, radio fregquency
energy is again applied at the appropriate power level and
time to create two lesions in the other lateral lobe. After
this has been accomplished, the needle electrodes 116 and the
ingulation tubes 86 can be withdrawn as hereinbefore
described so that they are retracted behind the urethral wall
408. Thereafter, if addstional lesions are desired in the
prostate 406 in different planes, the distal extremity of the
sheath 32 is repositioned by the physician grasping the
handle 121 to an inferior plane with the same procedure being
repeated for both lateral lcbes in the next inferior plane.
It has been found that the number of treatment planes or
planes in which the lesions are to be created depends upon
the size of the prostate being treated. Thus, where the
distance from the verumontanum to the bladder neck is less
than 3 cm, a single treatment plane normally is only
necessary and this treatment plane is at the midpoint between
the verumontanum and the bladder neck. If the distance from
the verumontanum to the bladder neck is in excess of 3 ¢m to
4 cm two treatment planes are generally utilized with the
proximal plane being approximately 2 cm from the verumontanum
and the other treatment plane being approximately 1 cm to the
verumontanum. The distance from the verumontanum to the
bladder neck is greater than 4 cm typically three transverse
treatment planes are provided anteridérly at 1, 2 and 3 cm

from the verumontanum.
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After the desired number of lesions have been formed in
the prostatic tissue 406, the slide control members 131-134
can be brought to the rear after which the knobs 218
controlling the lever assemblies 216 and 217 can be pulled
rearwardly to remove the 90° bends in the distal extremities
of the guide tube assemblies 51 and 52. The distal
extremities of the guide tube assemblies 51 anrd 52 are
retracted to within the distal extremity of the sheath 32 by
pushing on the push button 307b or 307c to bring one of the
notches 316 or 317 into alignment with the rail 296 to permit
partial retraction of the handle and guide tube assembly 124
so that the distal extremities of the guide tube assenmblies
53 and 52 are retracted into the sheath. As soon as this has
been accomplished, the entire transurethral needle ablation
device 31 can be removed from the urethra 404 of the penis
407 to complete the TUNA procedure.

At this point, tae physician may choose to introduce an
antibiotic into the urethra 404 to help prevent an infection
from occurring. With the procedure completed, the patient
typically can rest for a short period of time and then can
leave the procedure room and go to his home.

In the TUNA procedure, the distal extremity of the
needle electrode was always positioned so that it was at
least 6 mm from the capsule dof the prostate to ensure that
the integrity of the capsule would not be impaired by the
TUNA procedure. Similarly, the insulation tube 86 was
deployed bazyond the urethra wall for a distance ranging from
4-6 mm to also ensure the integrity of the urethral wall is
not impaired by the TUNA procedure. The small hole or holes
which are punched through the uréﬁmral wall readily heal
after the TUNA procedure.

Typically, a patient who has undergone the TUNA
procedure and prior thereto had difficulty in urinating will
after the procedure experience some smooth muscle tissue
relaxation which results in a reduced constriction of the
urethra. Thus iw a very short term ranging from a few hours
to 24-48 hours, the patient experiences some degree of
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improvement in urinary flow. Over the longer term, it has
been found that catheterization is unnecessary and that the
patient experiences improved urinary flow within a relatively
short period of time ranging from 1-4 days. Longer term
results of patients undergoing the TUNA procedure have shown
that after 6-12 weeks, the patients have vastly improved
urinary flows and that even after 6-9 months following the
TUNA procedure, the patients experience urinary flows which
are eguivalent to that of a young male.

In connecticn with the present TUNA procedure it has
been found that to create an irreversible tissue lesion in
the prostatic tissue to provide the lasting clinical benefits
hereinbefore described, temperatures above 45°C can cause
some cellular necrosis if that temperature is applied for a
significant period of time. However, to achieve thermal
ablation in connection with the present TUNA procedure, it is
desirable to provide temperatures of 60°C and greater so as
to shorten the time of application of radio frequency energy
to reasonable periods of time. Thus, even when multiple
lesions are created in the prostatic tissue, the entire
procedure typically can be accomplished in 15-25 min. with
the use of the TUNA device 31. High temperatures
substantially in excess of 60°C are readily achieved ranging
from 80-100°C localized around the needle electrode 116 and
need be applied for only 3-5 min. Thus, although the
temperature measured at the tip of the insulation tube 86 can
be as high as 75°C, the temperature at the tip of the needle
electrode is typically 30-45°C higher. As hereinbefore
explained major necrotic lesions can be obtained with the
lesions exhibiting extensive coagulative necrosis measuring
15 x 8 mm macroscopically and 30 x 15 mm microscopically at
approximately 30 days after the TUNA procedure.

The penetration of electromagnetic waves into the tissue
of the prostate depends upon their frequency. With the lower
the frequency the higher the penetration. The radio
frequency energy is utilized in connection with the TUNA
device 31 utilizes radioc frequency in the vicinity of 490 kHz
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which provides a deeper penetration and more uniform
temperature distribution of then microwaves at 300-3000 mHz.
The TUNA device makes it possible to c.reate lesiens with
sharply defined margins using very low power levels, i.e. 5-
10 watts. This is due to a steep temperature gradient from
the needle to the periphery of the lesion. This 1is in
comparison to transurethral microwave therapy which produces
a temperature gradient of 5-15°C over a few millimeters in
the lesion area adjacent to the urethra and 1-2°C per
millimeter near the capsule. The TUNA device on the other
hand utilizes the radio freguency energy in the vicinity of
the 490 kHz makes it possible to provide a much gcteeper
gradient near the proximal end of the needle electrode 116 of
58°C per millimeter (the area near the urethral wall) near
the needle tip of 30°C per millimeter (the area near the
prostatic capsule).

From the foregoing it can be seen that the TUNA
procedure utilizing the TUNA device of the present invention
makes it possible to provide very selective controlled
localized ablation areas in the prostate. The integrity of
the prostatic capsule and the urethral wall is maintained.
The urethral wall recovers rapidly from the minor punctures
which occur in the urethral wall during the procedure.
Bleeding is minimized and the potential for infection is
greatly decreased. Although as many as eight to 12 lesions
may be required in an®’ one prostate, the procedure still can
be accomplished in a period of time ranging from 20-40 min.
The procedure can be accomplished relatively inexpensively in
an outpatient environment with only a local anesthetic being
required. Thus, it can be seen that the TUNA procedure
provides a viable inexpensive alternative to conventional
procedures heretofore utilized for treatinyg benign prostatic
hyperplasia.

Another embodiment of a TUNA device which c¢an be
characterized as the TUNA IV is shown in FIGS. 35-38 and
identified as device 451 therein. It consists of a handle
and guide tube assembly 452 which is very similar to the
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handle and guide tube assembly 124 hereinbefore described in
conjunction with TUNA III. The handle and guide tube
assembly 452 is adapted to mate with a bridge 456 which is
also of the type hereinbefore described for TUNA I1II. A
sheath 461 is coupled to the bridge 456 in the same manner as
the sheath 32. However, the sheath 461 is of a smaller size,
as for example a 16 French rather than the 22 French for the
sheath 32 to make it possible to enter the urethra of the
penis without requiring the substantial s21itional
enlargement required by the sheath 32. The sheath 461 has a
lumen 462 in which a fiber optic tube 466 of smaller diameter
than the tube 272 is disposed in association with guide tube
assemblies 51 and 52 to provide a generally triangular
confiqguration as shown in FIG. 37. The fiber optic tube 466
has an outer stainless steel tube 468 having an outside
diameter of 0.05", an inner sheath 462 of polyimide is
provided in tube 468 and incases a hollow cylindrical light
fiber bundle 471. The bundle 471 encases a viewing fiber
bundle 472. A lens assembly 476 consisting of a cylindrical
lens cell 477 with internal steps carries a plano-convex lens
478 at each end. The lens cell 477 has one end abutting the
distal extremity of the viewing fiber bundle 472 in a butt
joint 481 formed by an ultraviolet cured adhesive. The lens
cell 477 is supported within the distal extremity of the
light fiber bundle 471 which is supported by inner and outer
polyimide sheaths 483 and 484 secured by adhesive in a butt
joint 486 to take 468 and the polyimide sheath 469. The lens
cell 477 with its plano-convex lenses 478 provides a wider
field of vision.

The sheath 461 rather than being formed of stainless
steel also can be formed of plastic but typically the thin
wall stainless tube is more appropriate to obtain the desired
rigidity to facilitate the introduction of the TUNA IV device
into the urethra to lift and straighten out the urethra while
introducing the sheath into the prostate.

The fiber optic tube 466 forms a part of a cystoscope
491 which is provided with an eye piece 492. The cystoscope
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491 extends through a tricoupler 496 which is mounted on the
proximal extremity of the bridge 456. The tricoupler 496 is
provided with first and second ports 497 and 498 in which
port 497 can be utilized for introducing light whereas the
5 other port 498 can be utilized for introducing a fluid.
. An adjustment mechanism 501 is provided on the
cystoscope 491 .to pernmit adjustment of the cystoscope
lengitudinally of the bridge 456 so that the plano convex
lenses 478 can be appropriately positioned with respect to
10 the distal extremity of the sheath 461. This adjustment
means consists of a threaded cap 502 threaded onto an
extension 503 of the tricoupler body 504. An optical coupler
506 is slidably mounted in a well 507 provided in the body
and has a radially extending flange 508 underlying the cap
15 502. The optical coupler 506 extends through a hole 509 in
the cap 502 and has a threaded portion 506a onto which a nut
$11 is threaded to retain the coupler 506 on the cap 502.
The fiber optic tube 466 is connected to the coupler 506 and
moves with the coupler 506. The coupler 506 carries the
20 viewing fibers 472 and the light transmitting fibers 471. It
can be seen that as the cap screw 502 1is adjusted
longitudinally of the body 504, it will carry with it the
fiber optic tube 466 so that the distal extremity carrying
the plano-convex lens 478 can be precisely adjusted with
25 respect to the distal extremity of the sheath 461 to optimize
the viewing capabilities of the device 451. )
The TUNA IV device 451 can be utilized in the same
manner as the TUNA III device 31 in performing a TUNA
procedure hereinbefore described. The principal advantage of
30 the TUNA IV d@evice is that it can be utilized in males
having smaller urethras or alternatively can be utilized in
males without requiring extensive distention of the urethral
wall of the patient: It also is provided with adjustment
means to optimize the optical viewing.
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The claims defining the invention are as follows:
1. A transurethral needle ablation device for the treatment of the prostate

of a human male using radio frequency energy from a radio frequency power source,
the human male having a bladder with a base, a prostate and a penis with a urethra
therein formed by a urethral wall extending from the base of the bladder through the
prostate and the penis along a longitudinal axis with the prostate having prostatic tissue
surrounding the urethral wall near the base of the bladder comprising a sheath having
proximal and distal extremities and having a lumen extending from the proximal
extremity to the distal extremity, a guide tube slidably mounted in the lumien in the
sheath and having proximal and distal extremities and having a lumen extending from
the proximal extremity to the distal extremity and having a longitudinal axis, a needle
electrode slidably mounted in the lumen of the guide tube and having proximal and
distal extremities, insulation means coaxially disposed on the needle electrode, handle
means adapted to be gripped by the human hand, means for mounting the proximal
extremity of the guide tube on the handle means, the handle means including means for
causing bending of the distal extremity of the guide tube at an angle with respect to the
longitudinal axis whereby the lumen in the guide tube can be directed so that it faces
the urethral wall, means connected to the needle electrode adapted to be coupled to the
radio frequency power source for supplying radio frequency energy to the needle
electrode, means carried by the handle means and coupled to the needle electrode and
the insulation means for advancing and retracting the needle electrode with respect to
the guide sube whereby when the sheath is positioned in the urethra with its distal
extremity éa the vicinity of the prostate, the needle electrode can be advanced through
the urethral wall and into the tissue of the prostate and the insulation means advanced
through the urethral wall while leaving a length of the needle electrode exposed in the
tissue of the prostate whereby upon the application of radio frequency energy to the
needle electrode tissue of the prostate surrounding the needle electrode is ablated to
form a lesion in the tissue of the prostate while the urethral wall is protected from the
radio frequency energy by the insulation means.

2. A device as in claim 1 wherein the insulation means is slidably
mounted on the needle electrode and wherein the means carried by the handie means
and coupled to the needle electrode and the insulation means includes means for causing
relative sliding movement between the insulation means and the needle electrode.

3. A device as in claim 1 wherein the radio frequency power source is
coupled to the needle electrode.

4, A device as in claim 1 wherein an additional guide tube is slidably
mounted in the lumen in the sheath and has proximal and distal extremities and has a
lumen extending from the proximal extremity to the distal extremity and has a
longitudinal axis, a needle electrode slidably mounted in the lumen of the additional

THALIBTTIO0970: TEW




[
.
*
[
(4
»

10

15

20

25

30

35

-45-

guide tube and having proximal and distal extremities, insulation means coaxially
disposed on the needle electrode mounted in the lumen of the additional guide tube,
means for mounting the proximal extremity of the additional guide tube on the handle
means, means for causing bending of the distal extremity of the additional guide tube at
an angle with respect to the longitudinal axis whereby the lumen in the additional guide
tube can be directed so that it faces the urethral wall, means connected to the needle
electrode in the additional guide tube adapted to be coupled to the radio frequency
power source for supplying radio frequency energy to the needle electrode, means
carried by the handle means and coupled to the needle electrode and the insulation
means in the additional guide tube for advancing and retracting the needle electrode
with respect to the additional guide tube whereby when the sheath is positioned in the
urethra with its distal extremity in the vicinity of the prostate, the needle electrode in
the additional guide tube can be advanced through the urethral wall and into the tissue
of the prostate and the insulation means advanced through the urethral wall while
leaving a length of the needle electrode exposed in the tissue of the prostate whereby
upon the application of radio frequency energy to the needie electrode tissue of the
prostate surrounding the needle electrode is ablated to form a lesion in the tissue of the
prostate while the urethral wall is protected from the radio frequency energy by the
insulation means.

5. A device as in claim 1 wherein an optical viewing device is provided
having proximal and distal extremities and means for mounting the optical viewing
device on the proximal extremity of the sheath so that the distal extremity of the optical
viewing device is disposed in the vicinity of the distal extremity of the guide tube to
thereby permit viewing through the optical viewing device of the distal extremity of the
device.

6. A device as in claim 5 wherein the optical viewing device is disposed
in the lumen in the sheath.

7. A device as in claim 6 wherein means is provided for permitting a
lignid to be circulated through the lumen in the sheath to provide a clear field of view
for the optical viewing device.

8. A medical probe for use with the human hand for the treatment by
radio frequency ablation of a target volume in the tissue of a prostate of a human male
having a bladder with a base and a penis with a urethra therein formed by a urethral
wall extending into the base of the bladder along a longitudinal axis with the tissue of
the prostate surrounding the urethra near the base of the bladder comprising an elongate
member having proximal and distal extremities and having a longitudinal axis and being
sized to be able to enter the urethra and having a length so that when the distal
extremity is disposed in the vicinity of the prostate the proximal extremity is outside of
the urethra, said elongate member having a sidewall defining a passageway extending

[NALIBTTICO9Y0: hrw
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along the longitudinal axis, said distal extremity having an outlet port in communication
with the passageway, a radio frequency electrode of an electrically conductive material
disposed in said passageway, a layer of insulating material coaxially mounted on said
radio frequency electrode and disposed in said passageway, said layer of insulating
material being disposed on said radio frequency electrode so that a length of the radio
frequency electrode extends beyond the layer of insulating material, handle means
coupled to the proximal extremity of the elongate member, means for moving said radio
frequency electrode and said layer of insulating material when the elongate member is
disposed within the urethra out of the outlet port of the elongate member so that the
length of the radio frequency electrode is disposed in tissue within the target volume of
the prostate and the layer of insulating material extends through the urethral wall and
means for supplying radio frequency energy to the radio frequency electrode to cause
ablation of tissie in the target volume of the prostate while the urethral wall is
protected from the radio frequency energy by the layer of insulating material.

9. A probe as in claim 8 together with an additional elongate member
having proximal and distal extremities and being sized as the elongate member and
being disposed substantially parallel therewith, said additional elongate member having
a sidewall defining a passageway extending along the longitudinal axis, said additional
elongate member having a distal extremity having an outlet port in communication with
the passageway in the additional elongate member, a radio frequency electrode of
electrically conductive material disposed in said passageway of said additional elongate
member, a layer of insulating material coaxially mounted on said radio frequency
electrode in said additional elongate member and being disposed in the passageway in
the additional elongate member, said layer of insulating material on the radio frequency
electrode in the additional elongate member being disposed on said radio frequency
electrode in the additional elongate member so that a length of the radio frequency
electrode in the additional elongate member extends beyond the layer of insulating
material and wherein said handle means is coupled to the proximal extremity of said
additional elongate member, means for moving said radio frequency electrode in the
additional elongate member and said layer of insulating material when the additional
elongate member is disposed within the urethra out of the outlet port of the additional
clongate member so that the length of the radio frequency electrode in the additional
elongate member is disposed within the target volume and the layer of insulating
material extends through the urethral wall and means for supplying radio frequency
energy to the radio frequency electrode in the additional elongate member to cause
ablation of the tissue in the target volume while the urethral wall is protected from the
radio frequency energy by the layer of insulating material on the radio frequency
electrode in the additional elongate member.
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10. A probe as in claim 8 together with means carried by the handle
means adapted to be engaged by the human hand to cause relative movement of the
radio frequency electrode and the layer of insulating material.

11. A probe as in claim 8 wherein said layer of insulating material is
slidably movable with respect to said radio frequency electrode and wherein said means
carried by the handle means has first and second separate control members movably
mounted thereon and secured respectively to the radio frequency electrode and to the
layer of insulating material to permit adjustment of the layer of insulating material
relative to the radio frequency electrode whereby the length can be obtained by
adjustment of the layer of insulating material with respect to the radio frequency
electrode.

12. A probe as in claim 8 together with an optical viewing device having
proximal and distal extremities and means for mounting the optical viewing device on
the elongate member so that the distal extremity of the optical viewing device is
disposed in the vicinity of the distal extremity of the elongate member to thereby permit
viewing through the optical viewing device of the radio frequency electrode and the
layer of insulating material as thay are advanced into the tissue of the prostate.

13. A probe as in claim 12 wherein said means for mounting said optical
viewing device includes a rigid elongate sheath having proximal and distal extremities,
said sheath being sized to be able to enter the urethra and having a length so that when
the distal extremity is disposed in the vicinity of the prostate, the proximal extremity is
outside the urethra, said sheath having a lumen extending from the proximal extremity
to the distal extremity, said elongate being disposed in the lumen in the sheath.

14. A probe as in claim 13 wherein said optical viewing device is disposed
in the lumen in said sheath.

15. A medical device for the treatment by radio frequency ablation of a
target volur:e in tissue of a prostate of a human male having a bladder with a base and
a penis with a urethra therein formed by a urethral wall extending into the base of the
bladder along a longitudinal axis with the tissue of the prostate surrounding the urethra
near the base of the bladder comprising an elongate probe member having proximal and
distal extremities and being sized so that it can be introduced into the urethra, the
elongate probe member having a passageway extending between its proximal and distal
extremities, a guide cannula disposed in the passageway and having a proximal
extremity and a flexible distal extremity and a lumen extending therethrough from the
proximal extremity to the distal extremity, a radio frequency conductive electrode
disposed in the lumen, a layer of insulating material coaxially disposed on the radio
frequency electrode, handle means coupled to the proximal extremity of the elongate
probe member, means carried by the handle means for causing bending of the flexible
distal extremity of the guide cannula at an angle with respect to the longitudinal axis

[RALIBTTIO0970: TCW
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whereby the lumen in the guide cannula can be directed so that it faces the urethral wall
and means carried by the handle means and secured to the radio frequency electrode
and/or the layer of insulating material in the lumen whereby the radio frequency
electrode can be advanced with respect to the guide cannula into the tissue of the
prostrate for ablating the tissue in the target volume of the prostate and the layer of
insulating material can be advanced through the urethral wall for protecting the urethral
wall from radio frequency energy.

16. A device as in claim 15 wherein the flexible distal extremity of the
guide cannula is provided with a cylindrical wall having at least a portion containing a
plurality of longitudinally spaced apart circumferentially extending slots subtending less
than 360 degrees formed therein to provide a flexible portion, said slots facilitating
bending of the guide cannula in said flexible portion of the distal extremity of the guide
cannula.

17. A device as in claim 16 wherein said slots are circumferentially
aligned to provide a backbone: extending longitudinally of the flexible portion so as to
permit bending in only a single direction.

18. A device as in claim 15 wherein an additional guide cannula similar to
the first named guide cannula is provided, an additional radio frequency conductive
electrode disposed in the lumen of the additional guide cannula and a layer of insulating
material coaxially disposed on the additional radio frequency electrode, means carried
by the handle means for causing bending of the distal extremity of the additional guide
cannula at an angle with respect to the longitudinal axis.

19. A medical device for the treatment by radio frequency ablation of
target volumes in tissue of a prostate of a human male having a bladder with a base and
a penis with a urethra therein formed by a urethral wall exu nding into the base of the
bladder along a longitudinal axis with the tissue of the prostate surrounding the urethra
near the base of the bladder comprising an elongate probe member having proximal and
distal extremities and having a passage therein extending from the proximal extremity
to the distal extremity, said elongate probe member being sized so that it can be
introduced into the urethra, elongate guide means adapted to mount in the passage of
the elongate probe member and having proximal and distal extremities with the distal
extremity of the elongate guide means being in the vicinity of the dustal extremity of the
elongate probe member, the elongate guide means having first and second lumens
extending therethrough from the proximal extremity to the distal extremity, a radio
frequency conductive electrode disposed in each lumen, a layer of insulating material
coaxially mounted on each radio frequency electrode, control handle means coupled to
the proximal extremity of the elongate guide means, means carried by the control
handle means and secured to the radio frequency electrodes and/or the layers of
insulating material for advancing and retracting the radio frequency electrodes and the
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layers of insulating material with respect to the elongate guide means and means carried
by the distal extremity of the elongate guide means for causing the radio frequency
electrodes and the layers of insulating materials to extend from the elongate guide
means at an angle to the longitudinal axis for penetrating the urethral wall whereby the
radio frequency electrodes extend into the tissue in the target volumes of the prostrate
for creating lesions therein while the layers of insulating material protect the urethral

wall from radio frequency energy.

20. A device as in claim 19 wherein each of the layers of insulating
material is movable relative to the respective radio frequency electrode.
21. A device as in claim 19 together with means carried by the control

handle means for causing bending of the distal extremity of the elongate guide means to
thereby control the direction of penetration of the radio frequency electroedes through
the urethral wall and into the tissue of the prostate.

22. A medical probe device for treatment by radio frequency ablation of a
target volume in the tissue of a prostate of a human ale having a bladder with a base
and a penis with a urethra therein formed by a urethral wall extending into the base of
the bladder with the tissue of the prostate surrounding the urethra near the base of the
bladder comprising an elongate guide housing having a proximal extremity and a distal
extremity and having a passageway therein extending from the proximal extremity to
the distal extremity along a longitudinal axis, a stylet mounted in said guide housing
and having proximal and distal extremities, the stylet including a conductive radio
frequency electrode and a layer of insulating material coaxially mounted on the radio
frequency ¢lectrode, handle means coupled to the proximal extremity of the guide
housing, means carried by the handle means and connected to the stylet for causing
advancement of the stylet through said passageway, the distal extremity of the guide
housing being in communication with the passageway and permitting the distal
extremity of the stylet to be advanced out of the passageway sidewise at an angle with
respect to the longitadinal axis and an optical viewing device mounted in said guide
housing and having a distal extremity positioned in the distal extremity of the guide
housing and having a field of view which permits viewing the distal extremity of the
stylet as it is advanced from the passageway sidewise of the longitudinal axis into the
tissue of the prostate whereby radio frequency supplied to the radio frequency electrode
causes ablation of tissue in the target volume of the prostate while the urethral wall is
protected from the radio frequency energy by the layer of insulating material.

23, A device as in claim 22 wherein the layer of insulating material is
movable relative to the radio frequency electrode.
24, A device as in claim 23 wherein the handle means includes means for

causing relative movement between the layer of insulating material and the radio

frequency electrode.
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25. A device as in claim 22 wherein the distal extremity of the guide
housing is in communication with the passageway and permits the distal extremity of
the stylet to be advanced out of the passageway sidewise at an angle of approximately
90° with respect to the longitudinal axis.

26. A medical device for the treatment by radio frequency ablation of a
target volume in tissue of a prostate of a human male having a bladder with a base and
a penis with a urethra therein formed by a urethral wall extending into the base of the
bladder along a longitudinal axis with the tissue of the prostate surrounding the urethra
near the base of the bladder comprising an elongate probe member having proximal and
distal extremities and having a passage therein extending from the proximal extremity
to the distal extremity, the elongate probe member having a length so that when the
distal extremity is in the vicinity of the prostate the proximal extremity is outside of tI}e
body, a guide cannula mounted in the passage of the elongate probe member and having
proximal and distal extremities, the guide cannula having a lumen extending
therethrough from the proximal Extremity to the distal extremity, a radio frequency
conductive electrode disposed in the lumen, a layer of insulating material coaxially
disposed on the radio frequency electrode, handle means coupled to the proximal
extremity of the elongate probe member and means carried by the handle means and
secured to the radio frequency electrode and/or the layer of insulating material in the
lumen whereby the radio frequency electrode in the lumen can be advanced with respect
to the guide cannula into the tissue of the prostate for ablating the tissue in the target
volume of the prostate and the layer of insulating material can be advanced through the
urethral wall for protecting the urethral wall from radio frequency energy.

27. A device as in claim 26 including an additional guide cannula mounted
in the passage of the elongate probe member and having proximal and distal
extremities, the additional guide cannula having a lumen extending therethrough from
the proximal extremity to the distal extremity, a radio frequency conductive electrode
disposed in the lumen of the additional guide cannula and a layer of insulating material
coaxially disposed on said radio frequency electrode.

28. A device as in claim 27 wherein the guide cannulas have portions
between their proximal and distal extremities, means for fastening together the portions

in the passage of the elongate probe member.
29. A device as in any one of claims 26 or 27 wherein the distal extremity

of the guide cannula is curved to direct the radio frequency electrode and the layer of

insulating material sidewise of the longitudinal axis.
30. A device as in any one of claims 26 or 27 including means carried by

the handle means for causing bending of the distal extremity of the guide cannula to
thereby control the direction of penetration of the radio frequency electrode through the
urethral wall and into the tissue of the prostate.
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31. A device as in claim 30 whkcrein the distal extremity of the guide
cannulia is provided with a cylindrical wall having at least a portion thereuf containing a
plurality of longitudinally spaced-apart circumferentially-extending slots subtending less
than 360 degrees formed therein to provide a flexible portion, the slots facilitating
bending of the guide cannula in the flexible portion of the distal extremity of the guide

cannula.

32. A device as in claim 31 wherein the flexible portion can be bent
through an angle at least approximating 90 degrees.

33. A device as in claim 31 wherein the slots are circumferentially aligned

to provide a backbone extending longitudinally of the flexible portion so as to permit

bending in only a single direction.
34. A device as in claim 26 wherein the means carried by the handle

means for advancing the radio frequency electrode and the layer of insulating material
with respect to the guide cannula includes means for causing relative movement
between the layer of insulating material and the radio frequency clectrode in the lumen
so that a length of the radio frequency electrode in the iumen can be exposed n tissue

of the prostate.
35. A device as in claim 26 including an optical viewing device mounted

in the elongate probe member and having a distal extremity positioned in the distal
extremity of the elongate probe member for permitting the viewing of the radio
frequency electrode and the layer of insulating material as they are advanced with

respect to the guide cannula.
36. A transurethral needle ablation device for the treatment of the prostate

of a human male substantially as hereinbefore described with relerence to the

accompanying drawings.
37. A medical prube device substantially as hereinbefore described with

reference to the accompanying drawings.

Dated 22 September, 1997
Vidamed, Inc.

Patent Attorneys for the Applicant/Nominated Person
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