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BACKGROUND

In the United States, approximately 230,000 women have hysterectomies

annually. The primary reason for performing a hysterectomy is the presence of
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uterine fibroids. These fibroids grow in the wall of the uterus and may range in

size up to several inches across. In the UnitgdSt__at'es alone, there are more than | Co

six million women with uterine fibroid symptoms who prefer to suffer, rather .

than endure the risks and inconveniences associated with major surgery,
especially a major surgery that results in infertility. Outside of the United States,
the situation is much the same, with millions of women suffering with fibroids in

need of a safe alternative to hysterectomy.

Recently, another treatment option (uterine artery embolization) has been
introduced. Generally, this procedure involves embolization of the arteries
which feed the urine fibroid. This results in cutting off the blood supply to the
fibroid and the shrinkage of the fibroid over time. However, the unacceptably

high rate of complications severely limits its appeal to patients.

Myomectomy, generally involves the surgical removal of the fibroid through the
use of classical surgical procedures, and is another treatment option. However,
due to its high rate of complications and long recovery time, this option is also
not very appealing to patients. Typical complications involve risk of infection,
relatively severe post-surgical pain, damage to the uterus and other risks
normally associated with such types of surgery. Moreover, such damage may be
relatively subtle and may only come to light when the uterus begins to swell in
pregnancy and ruptures at a weak point created during the surgery, resulting in

loss of the fetus.

Still another alternative to treat the discomfort associated with uterine fibroids is
the removal of the endometrium which lines the uterus. However, this

procedure results in infertility.
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In an attempt to address these issues, an RF ablatlon probe of the type used to ..
treat tumors in the human 11ver by hypertherrma has been successfully S

demonstrated to substantlally shrmk or ehmmate uterme ﬁbro1ds

- See, for example, United States Patent No. 6,840,935 issued to Lee on January 11,
2005, the disclosure of which is incorporated herein by reference. In that patent a
method for treating pelvic tumors, such as uterine leiomyomata, includes
ihserting an ablation apparatus into a pelvic region and positioning the ablation
apparatus either proximate to or into a pelvic tumor. The method further
includes using a laparoscope and an imaging device, such as an ultrasound
machine, to confirm the location of the pelvic tumor and placement of the
ablation apparatus. An ablation apparatus with multiple needles or deployable
arms that are inserted into the pelvic tumor is disclosed. The method involves
delivering electromagnetic energy or other energy through the ablation

apparatus to the pelvic tumor to induce hyperthermia and ablate the tumor.

The particular device disclosed for ablating the tumor in United States Patent No.
6,840,935 is of the type disclosed in United States Patent No. 5,728,143, issued to
Gough et al. on March 17, 1998. Generally, that device comprises a plurality of
resilient springy RF ablation antennae, or stylets, which are preformed with a
curved configuration which they assume after exiting a sharp trocar-tipped
catheter. The tip of the catheter is deployed in uterine fibroid tissue to be
destroyed. The stylets are then deployed into the tissue to be destroyed.
Generally, as the antennae exit the trocar tip, they pierce the tissue of the uterine
fibroid along curved paths which are defined by the preformed springy shape of
the stylet. The deployed stylets with their respective preformed shapes and the
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positions within which they are deployed thus define the ablation volume.
'Varlous shape volumes - may be. defmed by Varymg the conﬁgurahon of the o
curves which are preformed mto the dlfferent sprmgy stylets convey glven < S .
trocar-pointed catheter. Such dev1ces are manufac’cured by tha Med1cal Systems :'
of Mountain View, California. The hallmark of such devices is that the stylets

assume their pre-formed configuration as they emerge from the trocar tip.

Another approach is illustrated by copending United States Patent Application
No. 11/173,928, entitled Radio Frequency Ablation Device for the Destruction of
Tissue Masses filed on July 1, 2005, the disclosure of which is incorporated by
reference and copending United States Patent Application No. 11/429,921,
entitled Anchored RF Ablation Device for the Destruction of Tissue Masses filed
on May 8, 2006, the disclosure of which is incorporated by reference. The devices
in both of these applications have in common the feature of deflecting the stylet
and causing it to follow a path which is ideally substantially straight (or at least a
substantially straighter path than that followed by the stylets in the Rita Medical

device) as it advances through tissue to be ablated.

SUMMARY OF THE INVENTION

In accordance with the invention, a highly reliable anchoring mechanism for
incorporation into are at the ablation systems is provided. The same is achieved
through the use of a multilayer anchor mandrel featuring inner surface support
structures positioned at a plurality of radial distances. Guiding structure ata
first radial position is positioned radially at a relatively close position to the axis
of the anchor mandrel compared to the anchor. More particularly, the guiding
structure comprises a deflection surface with a leading lip positioned closer to

the axis of the mandrel as compared to the point of the anchor. The anchor
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mandrel is disposed around a an anchor. member - The anchor member is,

supported by relat1vely radlally outwardly dlsposed mner surfaces of the anchor o

member. This allows the anchor member to be made from a tubular member (for A k
example a circular cylindrical member) comprising anchors and support .
structure, and further allows the support structure to lie against the rad1a11y
outwardly dlsposed inner surfaces of the anchor member. The structure prov1des
the advantage that regardless of the relative axial posrtlons of the anchor
member and anchor mandrel, positive engagement of the points of the anchor is

assured and assembly simplified and/or the likelihood of jamming minimized.

The inventive anchoring mechanism comprises an anchofing member which
comprises a support structure and at least one anchor secured to the anchoring
member. An anchor deflection member is disposed generally externally to and
at least partially surrounding and ex’;ending along the perimeter of the anchoring
member. The anchor deflection member supports the anchoring member for
sliding longitudinal movement in directions which result in advancement and
retraction of a point on the anchor. The anchor deflection member defines a
guide surface positioned on the inside of the anchor deflection member. The
guide surface extends longitudinally, and it is configured and dimensioned to
slidingly guide the cylindrical anchoring member. A deflection lip is positioned
relatively inwardly with respect to the guide surface. The deflection lip is
positioned to outwardly deflect the point of the anchor as the anchor is advanced
from a position removed from the deflection lip toward the deflection lip into

contact with the deflection lip and beyond the deflection lip.

The anchoring member may be cylindrical and circular in cross section.
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The anchoring member may comprise a plurality of lo'ngitudina]ly extending .-

anchors and a plurahty of longItudmally extendmg support structures, the - |
longitudinally extendmg anchors belng posmoned bes1de the long:ltudmally o

extending support structures along the penmeter of the anchonng member A
' The anchor deflection member may completely encircle the anchoring member.

A second guide surface may be positioned adjacent the deflection lip and be
generally oriented outwardly at an angle sufficiently shallow to result in a radius
of deflection of the anchor which does not cause substantial permanent

deflection of the anchor.

The anchor point may be tapered at an angle small enough to result in deflection
of the point before the anchor is driven against the anchor deflection member in
response to movement of the point against the deflection lip and beyond the

deflection lip.

The anchors may have points adjacent one of the ends, that one of the ends
defining a split ring with a gap large enough to be compressed sufficiently to

allow that one of the ends to be pushed into the anchor deflection member.

The anchor deflection member may define an internal surface which is indented

to receive the longitudinally extending support structures.

In accordance with the invention the inventive anchoring mechanism may be
implemented in an RF ablation device of the type which comprises an elongated

cannula having a proximal end and a distal end. In a typical device, the cannula
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defines an internal lumen within the cannula and a cannula axis. A trocar pomt

is posmoned prox1mate the d1sta1 end. of the cannula A conductor is contamed

wfchm the cannula The conductor has a proxnnal end and a d1sta1 end The i

distal end of the conductor is proxunate the d1sta1 end of the cannula A

plurality of ablation stylets each has a proximal end and a distal end, and ea_ch is

coupled at the respective proximal end of the stylet to the distal end of the
conductor. The stylets comprise a deflectable material and define a substanhally
straight shape. The conductor together with the stylets are mounted for axial
movement within the cannula. A deflection surface is positioned between the tip
of the trocar point and the proximal end of the cannula. The deflection surface is
configured and positioned to deflect, in response to axial movement of the stylets
in a direction from the proximate end of the cannula to the distal end of the
cannula, at least one of the stylets laterally with respect to the cannula axis in
different directions along paths which are substantially straight for that portion
of the stylet which has exited the trocar point. These paths define an ablation

volume.

The conductor may be selected from the group consisting of electrical
conductors, radio frequency conductors, microwave conductors and optical

conductors or light pipes.

Each of the stylets may be configured to assume a substantially straight

configuration in the absence of external forces.

An ablation element further comprises a motor member or members coupled to
the conductors to drive axial movement of the stylets in directions from the

proximal end of the cannula to the distal end of the cannula, and from the distal
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end of the cannula to the proximal end of the cannula through a plurahty of -

posmons The trocar point may be defmed at the dlstal end of a trocar member, B

the trocar member havmg an outs1de surface, the cannula havmg an outsuie -
surface, the trocar member havmg a proxnnal end secured proxunate to the
distal end of the elongated cannula, and the outside surface of the cannula and
the outs1de surface of the trocar point defmmg a trocar surface The trocar
member acts as a stylet mandrel to deﬂect the stylets, Wthh may be electrodes,
along paths which are substantlally stra1ght after the stylets exit the mandrel into
the tissue to be ablated.

The deflection surface comprises a number of ramps defined proximate the
proximal end of the frocar point, the distal ends of the stylets being positionable

proximate to the ramps and within the trocar surface.

The conductor and the stylets are electrical conductors, and each of the stylets
may be configured to assume a substantially straight configuration in the

absence of external forces.

The deflection surface comprises a plurality of channels guiding the distal ends
of the stylets to the ramps. The cannula may be secured to the trocar member
with the outside surface of the cannula proximate to the outside surface of the

trocar member.

The ablation element also comprises an anchor mounted for movement between
an internal position disposed within the trocar surface and an anchoring position

extending laterally from the trocar surface through points external to the lumen;
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and a drive member disposed within the lumen and coupled to the anchor to

dnve the anchor between the mternal posmon and the anchormg pos1t10n o

The anchor comprlses at least two pointed members mounted for movement in - -"
directions which have vector components which extend away from the axis of
the cannula and away from each other. The pointed members also preferably
extend in a direction with a vector component that extends i in a dlrectlon

opposite to the direction in which the trocar point extends.

The conductors are driven by a drive mechanism which allows the conductors to
move independently. The conductors have a length, a width and a thickness, the
width being greater than the thickness, and terminate in a point oriented to allow
deflection by the deflection surface. The conductors extend in different

directions when they exit the deflection surface and extend to a variable extent.

The conductors are driven by a drive circuit which varies the amount of energy
supplied to the stylets and/or the length of the stylets and/or the length of the
time during which power is supplied to the stylets and/or the angular
orientation of the ablation element (through the variation of ramp deflection

angle.

The parameters of stylet length, stylet power, stylet actuation time and/or
angular orientation may be controlled by a computer in response to a computer
program having an input comprising feedback information from the tissue area

being operated on and/or a preset program.
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The anchor is mounted for movement between an internal position disposed -

W:thm the trocar surface and an anchormg pos1t10n extendmg laterally from the,_::.

trocar surface through points extemal of the lumen 'Ihe dnve member may be

dlsposed W1th1n the lumen and coupled to the anchor to dnve the anchor
between the internal position and the anchormg pos1t10n The des1red motlve o
force for advancmg the stylets and/or optlonal anchors may. be provided by a
finger operated slidably mounted gripping surface which the surgeon uses to
manually advance the conductor and the stylets attached to the end of the
conductor. The gripping surface may be slidably mounted on a handle within
which the proximal end of the trocar is mounted. The anchor comprises at least
two pointed members mounted for movement in directions which have vector
components which extend away from the axis or the cannula and away from

each other.

As alluded to above, the front end of the inventive catheter is a trocar point
defined at the distal end of a trocar member. The trocar member has an outside
surface. The cannula has an outside surface, and the trocar member has a
proximal end secured proximate to the distal end of the elongated cannula. The
outside surface of the cannula and the outside surface of the trocar point define
the trocar surface. The trocar member bears a plurality of deflection surfaces.
The deflection surface comprises a number of ramps defined within the trocar
member. The distal ends of the stylets are positionable proximate to the

deflection surfaces and within the trocar surface.

In accordance with a particularly preferred embodiment of the invention, it is
contemplated that a graphical user interface and a pair of electrical switches, for

example a joystick and a pushbutton, will be used to switch between operating

10
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parameter options for the inventive catheter Wthh are dlsplayed ona graphlcal T

user interface (or other mformatlon conveymg deV1ce such as an audlo cue -

generator - The surgeon naVlgateS a menu, fOf example, usmg a ]0YSt1ck Iookmg .

at or hearmg an electromcally generated audlo 51gna1 suchasa V01ce, presentmg
various options and selects the desired option by pushing the electrical switch. _
In principle, this can be done on a smgle sw1tch mcorporatmg ]oystlck and
pushbutton features. | |

Optionally, the electrical switches which operate the system may be recessed
partially or fully in order to minimize the likeliheod of unintentional actuation.
Additional protection may be provided by requiring two motions within a
relatively short period of time in order to achieve a change in the control of the

system.

In accordance with a particularly preferred version of the invention, this is
achieved by having a human voice present options and acknowledge
instructions, which may be given to the system orally using voice recognition
technology. This allows the surgeon to operate without having to look away
from visual displays guiding the operation, the patient, instruments and so forth,
thus removing potential losses of information. A display simultaneously
displays all relevant information to provide a quicker provision of information to

the surgeon.
In accordance with the invention it is contemplated that laser manufacturing

techniques may be used to manufacture the anchors and perhaps the anchor

deflection surfaces.

11
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Preferably, the point of the trocar is milled to a point with three surfaces.. Stylets o

are milled i in the manner of a hypodermrc needle Stylets are orlented to _ |
cooperate with the deﬂectlon surfaces Wthh deﬂect them A cooperatmg low

friction msulator rmg, for example, made of Teﬂon, cooperates W1th the B L j

deﬂectlon surfaces to deﬂect hypotube electrode stylets

The present invention contemplates the use of rearwardly deployed vahchoring
stylets which act as retractable barbs for maintaining the position of the trocar
point during forward deployment of the radiofrequency (RF) electrode ablation
stylets.

In accordance with the present invention, a stylet operating member, optionally a
stylet push member, which may be a tube, is positioned on one side of a tubular
compression/tension operator, for example on the inside of the
compression/tension operator. Similarly, in accordance with the present
invention, and anchor member operating member, optionally an anchor pull
member, which may be a tube, is positioned on the other side of a tubular
compression/tension operator, for example on the outside of the
compression/tension operator. Such outside placement is particularly

advantageous in the case where the anchoring member is of relatively wide

dimension and large size.

In accordance with a preferred embodiment of the invention, the compression
tension operator is secured at the proximal end to the handle of the ablation
instrument and at the distal end to the anchoring member deflection surface and

the hypotube electrode stylet deflection surface.

12
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The invention con’cemplates a piurahty of hypotube electrode stylets Wthh are
bound together as a umtary structure and advanced by a smgle push tube or

ere

It is also contemplated that the inventive instrument will include channels for ‘4
flushing clean. In accordance with the mvenhve system, the frequency Wlth .
which flushing should be performed is mmumzed through the use of a trocar
front face which is substantially closed (except for a single undeﬂect_ed hypotube
which exits the front face of the trocar) and providing for exit of hypotubes
through the cylindrical side wall of the trocar point.

In accordance with a particularly preferred embodiment of the invention, the
anchor member is separate from the anchor push tube, and is connected it to by

mating or other interlocking structure.

Deflection surfaces for both the hypotube stylets and anchors are selected to
result in strains in the range of 2% to 8%, preferably about 4%, for example 3.5%
to 4.5%, which represents a reasonable compromise between instrument

longevity and a relatively large amount of deflection.
An insulation sleeve is positioned between the anchors and the hypotube stylets
in order to allow separate electrical actuation and ablation with either or both of

the anchors and the hypotube stylets.

The hypotube stylets contain thermocouples which are used to measure the

temperature of ablated tissue, thus ensuring that the tissue will be raised to the

13
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correct temperature | for a sufﬁc:lent perlod of time to ablate tissue resultmg in the

creation of necrotic tissue Wthh may be absorbed by the body. .

In accordance with the preferred embodlment of the mvenﬁon, hypo’cube stylets |
are deployed forwardly or distally while anchors are deployed ina proxnnal |
direction or rearwardly. Alternatively, the hypotube stylets may be deployed in
a proximal direction or rearwardly, while anchors are deployed forwardly or

distally.

As compared to a conventional hysterectomy, the present invention is directed to
a device for the treatment of uterine fibroids and other tissue masses that meets
the needs of women by conserving the uterus and reducing recovery time from

6-8 weeks to 3-10 days.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a plan view of the multiple antenna ablation device of the invention
with the cover removed and partially in cross-section to illustrate its operation;
Figure 2 is a front view of the inventive probe with anchor system of the device
along lines 2-2 of Figure 1, but illustrating the instrument after deployment of the
anchor and antennae (stylets);

Figure 3 is a cross-sectional view of the tip of the catheter constructed in
accordance with the present invention;

Figure 4 is a plan view of the apparatus of the present invention with anchors
and ablation hypotubes not deployed;

Figure 5 is a plan view of the catheter with seven hypotube ablation electrodes
and four anchors deployed;

Figure 6 is a perspective view of the catheter structure of Figure 5;

14
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Figure 7 is a cross-sectional view ﬂlustratmg deployed hypotubes and. anchors, -
Figure 8 is a plan V1ew 1llustratmg a trocar pomt w1th deﬂechon surfaces for
‘guiding hypotubes,

Figure 9is a perspecﬁve v1ew lllustra’nng a trocar pomt w1th deﬂechon surfaces -
for guiding hypotubes, | R e
Figure 10 is a top plan view 111ustrat1ng a trocar pomt W1th deﬂechon surfaces for
guiding hypotubes; ' ' A ' , o
Figure 11 is a bottom plan view illustrating a trocar point with deﬂection
surfaces for guiding hypotubes;

Figure 12 is a rear view illustrating a trocar point with deflection surfaces for
guiding hypotubes;

Figure 13 is a perspective view illustrating a core for holding a plurality of
hypotubes; |

Figure 14 is a side plan view illustrating a core for holding a plurality of
hypotubes;

Figure 15 is a rear view illustrating a core for holding a plurality of hypotubes;
Figure 16 is a side plan view illustrating a core holding a plurality of hypotubes;
Figure 17 is a perspective view illustrating a core holding a plurality of
hypotubes;

Figure 18 is a rear view illustrating a core holding a plurality of hypotubes;
Figure 19 is a perspective detailed view illustrating a core holding a plurality of
hypotubes;

Figure 20 is a perspective detailed view 111ustrat1ng the tips of a plurality of
hypotubes when they are being held in a core as illustrated in Figure 19;

Figure 21 is a side plan view illustrating the improved rearward anchoring

member;

15
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Figure 22 is a perspective view illustrating the rearward anchoring member of . -
Figurem. A . a2 A TR TR
'F1gure 23isa parhal perspec’ave v1ew 111ustrat1ng the workmg rela’aonshlp |
between the nnproved rearward anchormg member and a deﬂectmg mandrel for ,.
deploymg the rearward anchors w1th porhons of the structure removed for R
purposes of clarity of illustration; .- . '_ o ' .
Figure 24 is a perspective view from the rear of the parhal perspectlve 111ustrated
in Figure 23;

Figure 25 it is a perspective view illustrating the anchor-deflecting mandrel;
Figure 26 is an end view illustrating an anchor deflecting mandrel member along
lines 26-26 of Figure 25;

Figure 27 is a perspective view of an insulating ring for insulating the hypotube
electrodes from the anchors;

Figure 28 is a cross-sectional view of an insulating ring for insulating the
hypotube electrodes from the anchors along lines 28-28 of Figure 27;

Figure 29 is a side view of the insulating ring for insulating the hypotube
electrodes from the anchors;

Figure 30 is a perspective view illustrating the anchor push tube;

Figure 31 is a side plan view illustrating the anchor push tube in accordance with
the present invention;

Figure 32 is partially cross-sectional view, similar to Figure 1 illustrating the
inventive instrument with anchors and hypotubes deployed; and

Figure 33 is a detail perspective view illustrating deployment of anchors and
hypotube ablation stylets.

DETAILED DESCRIPTION OF THE BEST MODE

16
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Referring to Figure 1, an ablahon mstrumen’c 10 constructed in accordance with -
the present invention is 1llustra’ced Instrument 10 compnses a. catheter por’aon
12and a handle portlon 14. Ablatlon mstrurnent 10is 111ustrated Wlth one of the
two mating handle halves removed and partially in cross sectlon, in order to o
reveal its internal parts and workings in connection with the fOHOWln_g_ .

description.

Referring to Figures 1 and 2, the inventive ablation instrument 10 is illustrated in
the fully retracted position suitable for advancement of catheter portion 12 into
tissue, for example, tissue to be subjected to ablation by being treated with
radiofrequency energy. In this position, the catheter 12 present a simple thin
smooth pointed surface well-suited to penetrate healthy tissue while doing
minimal damage. At the same time, the sharpness of the point and the relatively
stiff, though somewhat flexible, nature of catheter 12 enables accurate steering of
the point and control of the path of penetration. In the case of the treatment of
uterine fibroids, such steering is achieved largely by manipulation of the uterus

coupled with advancement of the catheter 12.

Handle portion 14 includes a pair of actuators namely a stylet actuator 16 and an
anchoring actuator 18. Stylet actuator 16 includes a serrated surface 20.
Anchoring actuator 18 includes a pair of serrated surfaces, namely an anchor
retraction surface 22 and an anchor deployment surface 24. The application of
relatively great force is facilitated by a wall 26, against which the thumb or other
finger of the surgeon may bear during the respective deployment and retraction

phase of an operation performed using the inventive ablation instrument 10.

17
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Stylet a actuator. 16 and anchormg actuator 18.are supported w1th1n handle portlon -
14. Handle porhon 14 compnses a left housmg half 28 and a rlght housmg half

30 symmetncal in shape to left housmg half 28 as ﬂlustrated in F1gure 2

As illustrated in Figures 1,3 and 4, the invenﬁve ablation instrument may be
configured in the undeployed state. Alternatlvely, as illustrated in Flgures 2,5, 6 v
and 7, the inventive ablation mstrument 10 may be conflgured elther w1th the
anchors or the ablation stytletsin a deployed state, or as illustrated in F1gures 2,
5,6 and 7 with anchors and stylets both fully deployed.

Referring to Figure 7, ablation instrument 10 is terminated in a trocar 32, which
defines a pointed tip 34. Trocar 32 also functions as an electrode mandrel to
deflect the tissue ablation stylets in various directions, as appears more fully
below. Trocar 32 is illustrated in Figures 8-12.. Trocar 32 has a pointed tip 34,
defined by bottom psurface 36 and side surfaces 38 and 40, as illustrated most
clearly in Figure 8. Surfaces 36, 38 and 40 ground into the distal portion 42 of
trocar 32. Trocar 32 also includes a central channel 44 which extends through the

length of trocar 32 and is centered on the ceniral axis of trocar 32.

A plurality of deflection surfaces 46 are positioned at the end of longitudinal
grooves 48, as illustrated in Figure 9. These surfaces 46 are configured to gently
bend the flexible hypotubes which are excited with radiofrequency energy
during the ablation of uterine fibroid tissue, causing them to exit catheter 12 and
follow substantially straight paths through the tissue to be ablated. During this
deflection, the action of deflection surfaces 46 is complemented by the inside

curved surface 50 of insulative Teflon deflector ring 52.
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In accordance with a par’acularly preferred embodunent of the mven’aon, the .

(inside curved surface 501 1s prov1ded w1th a shape Wthh is substantlally parallel

the facmg portlon of out51de surface"53 agamst wl*nch stylet 54 bears. Tfus car1 be ',

seen most clearly and Frgure 28 EfBecause a longer port10n 'of' ‘tylet 54 1s m

contact with ms1de curved surface 50, the sprmg the force exerted by stylet 54
tends to be distributed over a greater area, thus reducmg fnctron as stylet 54
rights over surface 50. The difference is partlcularly meortant durmg that
portion of time when a stylet is stationary and then begms to move. Ttis beheved |
that best operation occurs when the character of stylet 54 substanhally matches -
the curvature of surface 50. However, acceptable 'eperation is achieved when the
angle between tangents to curved surface 50 at points on the surface of the

curved portion of surface 50 and facing points on the sfylets (i.e. the points which
define surface portion 53) which are in facing relationship to each other are 15° or

less, and preferably 5° or less.

Still yet another advantage of the relatively larger radius of the curved portion of
surface 50 is that stylets are bent around a radius which is relatively large, most
resulting in decreasing the extent to which permanent deformation occurs, to the
extent that which such permanent deformation may happen. It is noted that the
extent of permanent deformation is a function of numerous factors, including the
method of use, the number of times which the device is used, speed of

deployment, and so forth.
When the tangents to contacting points of stylets 54 and curved surface 50 are

within these angular ranges, friction is substantially reduced at surface portion

53. Accordingly, the tendency to compress surface portion 53 and expand or
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stretch opp031te surface portron 55 is. greatly reduced Voss producmg the extent

to Wthh a permanent curve may be nnported to stylet 54

This has a substannal advantage, and so far as the tendency to dnve Sllas 54
through tissue in a stralght path as stylets 54 exit the trocar is enhanced _
increasing the effectiveness with which relatlvely tough uterine f1br01d and other |
tough tissues may be plerced W1thout the need in many cases, for preheatmg |
steps dispose between iterative advancements of the stylets into the tissue. Thus,
the objective of a relatively swift performance of uterine fibroid ablation is

encouraged in accordance with this aspect of the present invention.

It has also been recognized in accordance with the present invention that the
material of which insulative Teflon deflector ring 52 is made will also influence
the extent to which permanent deformation of stylets, in response to repeated

actuation and deflection, may be avoided.

The inventive improved deflector ring 52, illustrated in Figure 27, in addition to
having a taper which is more gradual with the resulting decrease friction, is also
made a material which reduces friction. Both of these factors combine to greatly
reduce the tendency of the ramps in the trocar to impart a permanent bend to the

stylets after repeated use.

Preferred materials for the deflector ring are materials which are not too hard.
Hard materials are not desirable because of the increased friction associated with
the same. Examples of materials which have been found to be too hard include
polypropylene, PEEK, nylon, and PEEK with Teflon. Superior results have been
achieved with PTEE (Teflon).
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In accordance with an espec1ally preferred embod1ment of the mventlon, stylets :
54 are made of a mckel htamum alloy mstead of stamless steel In ’dus case, the
conflgurahon of deﬂectlon surfaces 46 1s shaped to maxmuze the deﬂectlon f_' o »
without over straining the mckel ntamum alloy material of the stylets More
particularly, in accordance with the preferred embodiment of the invention, |
surfaces 46 are configured to result in a strain less than eight percent. S_trains'in
the range of 2%-8% will work with strains in the range of about 4%, for example
3.5% to 4.5%, representing an easy to implement commercial solution. Less than
2% strain does not provide appreciable bending with today’s technology. Higher
performance may be obtained by maintaining a deflection angle which results in
a strain of 6-7%. Configuring surface 46 to result in strains approaching 8%, for
example 7.5% will maximize deflection and flexibility in design of ablation-
volume, but will tend to result in quicker degradation of hypotube stylets 54.
However, if a particular procedure does not involve a great number of ablations,
or the use of several disposable ablation catheters 10 is acceptable, such devices

under certain circumstances do present advantages.

The deflection of a plurality of hypotubes 54 is illustrated in Figure 7.
Hypotubes 54 are flexible hollow tubes made of steel or nickel titanium alloy.
Hypotubes 54, as well as all other steel parts of the inventive ablation device 10,
are preferably, for economic and/or performance reasons, made of stainless steel
or other high quality steel, except as indicated herein. The tubes define an
internal volume 56 which contains a wire thermocouple, which performs the
function of measuring the temperature of the ablated tissue which, over time,

allows control of the ablation operation and ensures that the ablated tissue will
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become necrotic.. In F1gure 7,the thermocouples 56 are. shown in only one, of the

“tubes for purposes of clar1ty of ﬂlustratlon

Hypotubes 54 shdably move in long1tudmal grooves 48 Hypotubes 54 wh1ch
function as ablanon electrodes, are mounted on a needle core 58 1llustrated m .
Figures 13-15, Needle core 58 mcludes a plurahty of long1tudmal grooves 60 _
Rach of six hypotubes 54 is mounted in 1ts respechve longltudmal groove 60 and "
secured in groove 60 by friction or through the use of an adhesive. A seventh
hypotube 62 is mounted in a central axial bore 64. The assembly of hypotubes 54
and 62 in needle core 58 is illustrated in Figures 16-18. The mounting of

hypotubes 54 in needle core 58 is illustrated most clearly in perspective in Figure
19.

Hypotubes 54 may be retained in needle core 58 by any suitable means, such as a
conductive cement. Alternatively, a plastic tube may be shrink-wrapped over

the assembly formed by hypotubes 54 and needle core 58.

As illustrated most clearly in Figure 20, hypotubes 54 are preferably oriented
with the flat surfaces 65 of their points oriented to slidingly cooperate with
deflection surfaces 46 during deployment of the hypotubes. This is done by
having the pointed tips of hypotubes 54 radially displaced from the center of
catheter 12, which prevents the pointed tips of the hypotubes from digging into

deflection surfaces 46.

A flexible steel electrode push tube 66 is disposed around and secured to needle
core 58 with the needles mounted in it. Sliding movement of the hypotubes 54 in
longitudinal grooves 48 is achieved by movement of electrode push tube 66.
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Movement in direction 68. causes the deployment of hypotubes 54 and 62

. Movement in d1rect10n 70. causes retractlon of the hypotubes

‘Referring to Flgures 5and7,a flexible steel electrode mandrel tube 741is drsposed
“around and over electrode push tube 66 Flex1ble steel electrode mandrel tube 74
“allows electrode push tube 66 to freely sl1de w1th1n it. Tlus is ach1eved desplte .
the relahvely large area of the tubes, because the facmg surfaces of the tubes are -
both smooth and because there is a small gap. between thelr facmg surfaces, thus
minimizing friction. Such gaps allow provision for flushing the instrument
clean with water, as is done with prior art devices. A flexible plastic tubular

insulative member 76 is disposed around and over electrode mandrel tube 74.

Insulative member 76 isolates electrical radiofrequency ablation energy (carried
by push tube 66 for exciting hypotubes 54-and 62) from anchor push tube 78.
This allows electrical ablation energy to be optionally applied to anchor push
tube 78 to independently cause the anchors 80 on anchor member 82 to apply
ablation energy to a different volume than that which is ablated by the electrode
stylets 54 and 62. Anchor member 82 is illustrated in Figures 21-23. Anchors 80
are made, for example, by being cut using a laser from a steel tube to form steel
anchor member 82. Each anchor 80 has a tip 84 which lies generally within the
circular cylindrical surface defined by the tube from which it has been cut.

In use, the inside surface 83 of tip 84 is positioned radially outwardly with
respect to the leading edges 85 of deflection surfaces 88 to facilitate deflection
over anchor mandrel 86 in response to movement of anchor member 82 in the

direction of arrow 70.
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Anchor tlps 84 come to a: pomt formmg an angle of about 60° in, accordance w1th :

the preferred embodnnent Angles rangmg between 45° and 75° are preferred

W1th angles 1n the range of 55° to 65° bemg partrcularly preferred ‘:Inxaccordance
with a preferred embodlment a srnooth surface extendmg from ’aps 84 to the |

base of the anchors is preferred. -

Anchor mandrel 86 is 111ustrated in Flgures 24—26 Anchormandrel 86, thch o
may be made of stainless steel, incorporates a number of deflection surfaces 88,
as illustrated most clearly in Figures 7 and 25. In accordance with an especially
preferred embodiment of the invention, anchor member 82, and thus anchors 80,
are made of a nickel titanium alloy instead of stainless steel. Nickel titanium

alloy is a preferred material for both anchors 80 and stylets 54.

The configuration of deflection surfaces 88 is shaped to maximize the deflection
without over-straining the nickel titanium alloy material of the anchors. The
provision of anchors with points forming approximately 60° angles is
particularly advantageous in this regard. In connection with this, it is noted that
the anchors may have a cylindrical shape, in order to fit securely and compactly
with in the inventive instrument. Accordingly, the avoidance of excessive
mechanical strain is additionally important, and the narrower taper assists in this
regard. While points with angles in the range of about 60°, as detailed herein are
preferred, angles ranging from very pointed, for example five or 10° and 60° and
somewhat larger angles provide results which are superior to those achieved

with, for example, 90° points.

More particularly, in accordance with the preferred embodiment of the

invention, surfaces 88 are configured to result in a strain less than eight percent,
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even W1th relahvely wide pomts for example 902 pomts W1th such 20°. pomts, .

strams 1n ’che range of 2—8% wﬂl Work W1th-:stra; 's m the range of ; ut-4%, for :J_,v

-example 3 5 to 4 5%, are less rlgorously 3 /ok*':' ' _epresentrng v

nnplement commermal solu’aon H1gher perforrrrance may be oBtaﬁ\ed by -
maintaining a deflection angle which results in a strain of 6~7°/o Conflgurmg
surface 88 to result in strams approachlng 8%, for example 7. 5% W111 maxmuze .
- deflection and flex1b1]1ty in design of abla’aon volume, but w111 tend to result in- B
quicker degradation of anchors 80. However, if a part1cu1ar procedure does not
involve a great number of ablations, or the use of several drsposable ablation
catheters 10 is acceptable, such devices under certain circumstances do present

advantages.
Lower strains are achievable with 60° points and, more acute point angles.

The structure of the distal end of catheter portion 12 is completed by e steel
anchor cover 90, which is supported on, surrounds and is secured to insulating
ring 52 whose structure is illustrated in Figures 27-29. During deflection,
anchors 80 pass between deflection surfaces 88 and the inside surface of steel

anchor cover 90.

Anchor push tube 78, illustrated in Figures 30 and 31 includes a pair of keys 92
which are shaped like the letter T. Keys 92 mate with slots 94 (Figure 22) in
anchor member 82. Anchor member 82 and anchor push tube 78 thus act as a
unitary member during deployment and retraction of anchors 80, in response to

sliding motion of anchor member 82 and anchor push tube 78.

25



WO 2009/065025 PCT/US2008/083617

The mser’aon of end 95.of anchor. member 82 mto anchor mandrel 86, as

illustrated i m Flgure 23 is facﬂltated by a pa1r of slots 97 which allow anchor i

member 82 to: be compressed and shd into anchor ) " an'drell 86. A
slots 97a may be used to achleve the same purpose as ﬂlustrated m phantom

h_ne__s in Figures 21 ar}d 22.

Anchor member 82 generally defines a plurality of supports _99_\.01_1. opposite sides
of each anchor 80, as illustrated in Figures 21 and 22, Supports 99 ri_de within
axially extending tracks 101 which are defined on the inside surface of anchor

mandrel 86, as illustrated in Figures 24 and 25.

Conversely, anchor mandrel 86 defines a plurality of actually extending raised
services 103 which are disposed circumferentially in between supports 99 when

anchors 80 are deflected outwardly.

The structure of catheter 12 is completed by outer tube 96 which is secured to
handle 14 at one end and secured to a tubular slip ring 98 which slides over
anchor push tube 78.

Figure 1 illustrates the relative positions of anchoring actuator 18, and stylet
actuator 16 before deployment of anchors and stylets. This corresponds to

Figure 4.

Electrode mandrel tube 74 is secured at its proximal end to handle 14. Atits
distal end, electrode mandrel tube 74 is secured to trocar 32, for example by a
quantity of epoxy adhesive 100 in the annular groove 102 on trocar 32, as

illustrated in Figure 3. Alternately, instead of or in addition to using an
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adhesive, electrode mandrel tube 74 may be crunped Stylet actuator 16 1s

_secured to electrode push tube 66 Thus, movement m the d1rect10n of arrow 68

in. F1gure 1 causes the stylets to. emerge from the end of th g catheter 'a 111us'" 'ated
in Flgures 5,6, 7 and 32 Full deployment of ablatlon electrodes or stylets 54 and :
62 is ﬂlustrated most clearly 1n Flgure 33

Anchoring actuator 18 1s secure'd to anchorpush _tube 78At1ts distal end, o
electrode mandrel tube 74 is secured to'anchor mandrel."86_‘, for example by a
quantity of epoxy adhesive. Accordingly, movement of anchoring actuator 18, in
the direction of arrow 70 in Figure 1, causes the anchors 80 to emerge from the
catheter as illustrated in Figures 5, 6, 7 and 32. Full deployment of anchors 80 is
illustrated most clearly in Figure 33.

In accordance with the present invention it is contemplated that control of the
inventive ablation device 10 will be achieved by one or two electrical switches
104 and 106. Operation of switch 106 will cause the appearance of a menu on a
display, for example by axial movement of switch 106 in the manner of a joystick.
Transverse movement of switch 106 causes the menu to switch between different
menu items, such as controlling ablation time, controlling ablation temperature,
or some other parameter. Selection of the desired value for the selected
parameter is achieved by transverse motion of switch 106, causing the various
values to be displayed on the display. When the desired value is seen on the
screen by the surgeon, depression of switch 104 registers that value with the
electronic circuit controlling ablation and causes the inventive ablation device 10

to be operated in accordance with the selected parameter.
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RF ablation energy, . control S1gnals and temperature measurement s1gnals are. - i ,

coupled from the mventlve ablatxon dev1ce 10 to :_a control umt/ RF energy ‘_urce

by a connector 108 In accordance:wﬂh the P sent mventlv

thata conventlonal radlofrequency energy source'such as that used 1n
conventlonal ablatlon systems would be employed m con]unchon w1th the

inventive ablation device 10.

In accordance with the present invention, cauterization radiefrequency energy
may also be applied to trocar 32 during withdrawal of trocar 32 from the patient
in order to control loss of blood. It is noted that the nature of the RF signal
needed to achieve cautery is different from the nature of an ablation signal. Both
of these signals are well defined in the art. Likewise, their generation is also
well-known. However, in accordance of the present invention conventional
cautery and conventional ablation signals may be used for cautery and ablation,

respectively.

While the inventive device has been illustrated for use in the ablation of uterine
fibroids, it is understood that this particular implementation is exemplary and
that the inventive device may be employed in a wide variety of circumstances.
Likewise, while an illustrative embodiment of the invention has been described,
it is understood that various modifications to the structure of the disclosed
device will be obvious to those of ordinary skill in the art. Such modifications
are within the spirit and scope of the invention which is limited and defined only

by the appended claims.
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secured to sald anchormg rnember,‘ and I " R S
(b) an anchor deﬂecuon member dlsposed generally externally to and at least
partially surrounding and extendmg along the penmeter of sa1d anchormg
member, said anchor deﬂectlon member supportmg sa1d anchormg member for
shdmg longitudinal movement in dlrectlons Wthh result in advancement and -
retraction of a point on said anchor, said anchor deflection member defining:
(i) a guide surface positioned on the inside of said anchor deflection member,
said guide surface extending longitudinally, and configured and dimensioned
to slidingly guide said cylindrical anchoring member; and
-(ii) a deflection lip positioned relatively inwardly with respect to said guide
surface, said deflection lip being positioned to outwardly deflect the point of
said anchor as said anchor is advanced from a position removed from said
deflection lip toward said deflection lip into contact with said deflection lip

and beyond said deflection lip.

2. An anchoring mechanism for an ablation element as in claim 1, wherein said

anchoring member is cylindrical and circular in cross section.

3. An anchoring mechanism for an ablation element as in claim 1, wherein said
anchoring member is cylindrical and wherein said anchoring member comprises
plurality of longitudinally extending anchors and a plurality of longitudinally
extending support structures, said longitudinally extending anchors being
positioned beside said longitudinally extending support structures along the

perimeter of said anchoring member.
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4. An anchormg mechamsm as m claun 3 Wherem sa1d anchor deﬂectlon

member completely enarcles sa1d anchormg member«,’_?

5 An anchormg mechamsm asin clalm 1, further compnsmg a second gulde
surface posmoned ad]acent sa1d deﬂectlon hp and generally onented outwardly :
atan angle suff1c1ently shallow to result ina rad1us of deﬂec’uon of sa1d anchor '

which does not cause substantial permanent deﬂectlon of said anchor. .

6. An anchoring mechanism as in claim 1, wherein said point is tapered at an
angle small enough to result in deflection of said point before said anchor is
driven against said anchor deflection member in response to movement of said

point against said deflection lip and beyond said deflection lip.

7. An ablation device comprising an anchoring mechanism as in claim 1, and
further comprising:

(c) an elongated cannula having a proximal end and a distal end, said cannula
defining an internal lumen within said cannula and a cannula axis;

(d) a plurality of conductors contained within said lumen, each of said
conductors having a proximal end proximate the proximal end of said cannula,
and a distal end proximate the distal end of said cannula;

(e) a plurality of ablation stylets each having a proximal end and a distal end,
and each coupled at the respective proximal end of said stylet to the distal end of
a respective conductor, said stylets comprising a deflectable material, said
conductors together with their respective stylets being mounted for axial

movement;
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®a leadmg end member ‘having a leading end defined. proxrmate the d1sta1 end L

of sa1d cannula, and ‘

(g) a stylet deﬂectro' surface arrangement;posmoned between said leadingend "

and said proxunal end of sa1d cannula,hsal' _ stylet deﬂectlon surface 'arrangement__::
being configured. and posmoned to deﬂect A1n response to ax1al movement of said
styletsin a d1rect10n from said prox1mate end of said cannula to sald dlstal end

of said cannula, at least some of said stylets laterally with respect to said cannula
axis in different directions along substanhally straight paths, sa1d_p_aths defining
an ablation volume,. said anchor defiection member being positioned between
said stylet deflection surface and the proximal end of said cannula, and said
anchor deflection member being positioned relatively close to said stylet

deflection surface arrangement.

8. An anchoring mechanism for an ablation element as in claim 1, wherein said
anchoring member is cylindrical and wherein said anchoring member comprises
a plurality of longitudinally extending anchors and a plurality of longitudinally
extending support structures, said longitudinally extending anchors being
positioned beside said longitudinally extending support structures along the
perimeter of said anchoring member said anchor and said longitudinally
extending support structures generally defining a right circular cylindrical
surface, and two ends, said anchors having points adjacent one of said ends, said
one of said ends defining a split ring with a gap large enough to be compressed
sufficiently to allow said one of said ends to be pushed into said anchor

deflection member.
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9. An anchormg mechamsm asin c1a1m 8, Wherem sa1d anchor deﬂectlon

member defmes an mternal surface_ w( ch;lsfmdented to recelve sa1d

longltudmally extendmg support strnctures o

10. An ablatlon dev1ce, compr131ng

(a) an elongated cannula havmg a proxunal end and a dlstal end sald cannula .
defining an mternal lumen Wlthm sald cannula and a cannula ax15, B f’ o

(b) a plurality of conductors contamed Wlth]n sa1d lumen, each of sa1d
conductors having a proximal end proximate the proximal end_of sa1d cannula,
and a distal end proximate the distal end of said cannula;

(c) a plurality of ablation stylets each having a proximal end and a distal end,
and each coupled at the respective proximal end of said stylet to the distal end of
a respective conductor, said stylets comprising a deflectable material, said
conductors together with their respective stylets being mounted for axial
movement;

(d) a leading end member having a leading end proximate the distal end of said
cannula;

(e) a stylet deflection surface positioned between said leading end and said
proximal end of said cannula, said stylet deflection surface being configured and
positioned to deflect, in response to axial movement of said stylets in a direction
from said proximate end of said cannula to said distal end of said cannula, at
least some of said stylets laterally with respect to said cannula axis in different
directions along substantially straight paths, said paths defining an ablation
volume, said anchor deflection member being positioned between said stylet
deflection surface and the proximal end of said cannula; and

(f) a stylet deflection counter surface facing said stylet deflection surface for

imparting a bend to said stylet, said stylet deflection counter surface being
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:conﬁgured so that pomts on sa1d stylet deﬂechon counter. surface Wthh are in,

: facmg relanonshlp to pomts on curvmg portlons of sald stylets are orren’ced at -

angles Wthh are 15° or less w1th respect ;to.each other

11. And ablahon deV1ce as 1n clalrn 10 Wherem pomts on sald stylet deﬂecnon

counter surface wh1ch are in facmg relahonsh1p to pomts on curvmg portlons of .V o

sa1d stylets are onented at. angles Wthh are 5° or less w1th respect to each other L

12. An ablation device, comprising:

(a) an elongated cannula having a proximal end and a distal end, said cannula
defining an internal lumen within said cannula and a cannula axis; |

(b) a plurality of conductors contained within said lumen, each of said
conductors having a proximal end proximate the proximal end of said cannula,
and a distal end proximate the distal end of said cannula;

(c) a plurality of ablation Astylets each having a proximal end and a distal end,
and each coupled at the respective proximal end of said stylet to the distal end of
a respective conductor, said stylets comprising a deflectable material, said
conductors together with their respective stylets being mounted for axial
movement;

(d) a leading end member having a leading end proximate the distal end of said
cannula;

(e) a stylet deflection surface positioned between said leading end and said
proximal end of said cannula, said stylet deflection surface being configured and
positioned to deflect, in response to axial movement of said stylets in a direction
from said proximate end of said cannula to said distal end of said cannula, at
least some of said stylets laterally with respect to said cannula axis in different

directions along substantially straight paths, said paths defining an ablation
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volume, said anchor deﬂecﬂon member bemg posmoned between sa1d stylet _

deflectxon surface and the proxxmal end of sa1d cannula, and

: (f) a stylet deﬂectron counter surface facmg sald stylet deﬂectro ! surface for gl
meartmg a bend to. sa1d stylet sa1d stylet deﬂectlon counter surface bemg made

of a relatively soft plastlc materlal

13. An ablation device as in claim 12 wherem sard stylet deﬂectlon counter
surface news conﬁgured so that pomts on sa1d stylet deﬂectlon counter surface |
which are in facing relationship to points on curving portions of said stylets are

oriented at angles which are 15° or less with respect to each other.

14. An anchoring mechanism for an ablation element, comprising:

(a) an anchoring member comprising a support structure and at least one anchor
secured to said anchoring member; and |

(b) an anchor deflection member disposed generally externally to and at least
partially surrounding and extending along the perimeter of said anchoring
member, said anchor deﬂection member supporting said anchoring member for
sliding longitudinal movement in directions which result in advancement and
retraction of a point on said anchor, said anchor deflection member defining a
deflection lip positioned relatively inwardly with respect to said guide surface,
said deflection lip being positioned to outwardly deflect the point of said anchor
as said anchor is advanced from a position removed from said deflection lip
toward said deflection lip into contact with said deflection lip and beyond said
deflection lip, said anchoring member being formed from a cylindrically shaped
metal member, and said anchor having a tip coming to a point having an angle

~ between 45° and 75°.
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15. An anchorlng mechamsm as m clalm 14 whereln sald anchor has a ’ap

'cormng to. a pomt havmg an angle between 55 and 65

16 An anchorlng deV1ce as in claun 14 wherem sa1d anchormg member does not_: |
define V-shaped caps Wthh are tapered toa reduced d1men31on m the dlrechon '
extending in a d1rect10n opp051te a d1rect10n of movement durmg anchormg of |
said anchors. L I - e

17. An anchoring mechanism for an ablahon element compnsmg

(a) an anchoring member comprising a support structure and at least one anchor
secured to said anchoring member; and |

(b) an anchor deflection member disposed generally externally to and at least
partially surrounding and extending along the perimeter of said anchoring
member, said anchor deflection member supporting said anchoring member for
sliding longitudinal movement in directions which result in advancement and
retraction of a point on said anchor, said anchor deflection member defining a
deflection lip posiﬁened relatively inwardly with respect to said guide surface,
said deflection lip being positioned to outwardly deflect the point of said anchor
as said anchor is advanced from a position removed from said deflection lip
toward said deflection lip into contact with said deflection lip and beyond said
deflection lip, said anchoring member comprising a cylindrically shaped metal
member, having at least once for confidential gap to allow compression of said
anchoring member from an uncompressed diameter to a smaller diameter, to
facilitate assembly of said anchoring mechanism.

18. An ablation device, comprising;

(a) an elongated cannula having a proximal end and a distal end, said cannula

defining an internal lumen within said cannula and a cannula axis;
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(b)a plurahty of conductors contamed Wlthm sa1d lumen, each of‘ _sard _'-_';‘

Condu(:tors havmg a PI'Olea | nd prox1mate the_proxunal end

istal nd Proxunate the:dlstal end of. sald.icannulaz

(c) a plurahty of ablatmn stylets each havmg;é.pro damal end'and a drstal end

and each coupled at the respectlve proxrmalv:end of sard,stylet to the dlstal end of» "t:
a respectlve conductor, sa1d stylets compnsmg a deﬂectable matenal sa1d .
conductors together Wlth therr respectlve stylets belng mounted for ax1al
movement; ' ' o | R

(d) a fluted member for receiving said the ablation stylets, said fluted member
being secured to said ablation stylets by a securement member; -

(e) a leading end member having a leading end proximate the distal end of said
cannula;

(f) a stylet deflection surface positioned between said leading end and said
proximal end of said cannula, said 'stylet deflection surface being configured and
positioned to deflect, in response to axial movement of said stylets in a direction
from said proximate end of said cannula to said distal end of said cannula, at
least some of said stylets laterally with respect to said cannula axis in different
directions along substantially straight paths, said paths defining an ablation
volume, said anchor deflection member being positioned between said stylet
deflection surface and the proximal end of said cannula; and

(f) a stylet deflection counter surface facing said stylet deflection surface for

imparting a bend to said stylet.
19. An ablation device as in claim 18, wherein said securement member is glue.

20. An ablation device as in claim 18, wherein said securement member is a

plastic tubular member securely and grippingly disposed around said stylets and
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said fluted member, causing said stylets to frictionally engage said fluted .+

member, .
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