wo 2018/093433 A1 | 0000000 OO0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
24 May 2018 (24.05.2018)

(10) International Publication Number

WO 2018/093433 Al

WIPO I PCT

(51) International Patent Classification:

A61B 17/00 (2006.01) A61B 18/12 (2006.01)
A61B 18/00 (2006.01) A61B 18/14 (2006.01)
A61B 18/04 (2006.01) A61B 18/18 (2006.01)
(21) International Application Number:
PCT/US2017/048114

(22) International Filing Date:

23 August 2017 (23.08.2017)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
15/357,560 21 November 2016 (21.11.2016) US

(71) Applicant: ARTHREX, INC. [US/US]; 1370 Creekside
Blvd., Naples, FL 34108 (US).

(72) Inventors: HACKER, Randall, L.; 1370 Creekside Blvd.,
Naples, FL 34108 (US). CALDWELL, Jeremiah, D.;
1370 Creekside Blvd., Naples, FL 34108 (US). RIVERA,
Leander; 1370 Creekside Blvd., Naples, FL 34108 (US).
TAFT, Richard, J.; 1370 Creekside Blvd., Naples, FL
34108 (US).

Agent: DIXON, Michael, K. et al.; Akerman LLP, 777
South Flagler Drive, Suite 1100 West Tower, West Palm
Beach, FL 33401 (US).

74

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

(54) Title: ELECTROSURGICAL MEDICAL DEVICE HANDPIECE WITH INSULATED ASPIRATION SYSTEM

(57) Abstract: An electrosurgical instrument for the treatment of tissue via an electrode assembly is disclosed having at least one active
electrode and an aspiration system for contigured to collect aspirated materials and to remove those aspirated materials from a surgical
site while preventing the materials from melting and thereby clogging the aspiration system. In at least one embodiment, the aspiration
system may include an internal aspiration collection chamber positioned at a distal end of the instrument to collect aspirated material
and insulate the aspirated material to prevent the aspirated material from melting within the aspiration system and thereby clogging the
aspiration system. The internal aspiration collection chamber may also be subjected to reduced heating from the active electrode by
limiting the exposure of the internal aspiration collection chamber to a minimally sized support arm extending from active electrode to
the channel of the aspiration system in the electrosurgical instrument shaft.

[Continued on next page]



WO 2018/093433 A1 {00000 P

OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))




10

15

20

25

30

WO 2018/093433 PCT/US2017/048114

ELECTROSURGICAL MEDICAL DEVICE HANDPIECE WITH
INSULATED ASPIRATION SYSTEM

FIELD OF THE INVENTION

The disclosure relates generally to electrosurgical medical devices, and more
particularly, to electrosurgical medical devices configured to ablate tissue on patients in

surgical procedures.

BACKGROUND

Ablation devices have been used to remove tissue within patients in a variety of
medical procedures. Many ablation devices include aspiration systems for removing ablated
tissue and fluids from surgical sites. Some devices include aspiration systems within the
ablation handpiece and include aspiration inlets at a distal tip of the ablation handpiece. The
ablation materials are aspirated through the aspiration inlets at a distal tip and into the
aspiration system, where the material is collected and later removed. Many of these
conventional aspiration systems clog up and become unusable during surgical procedures.
Often times, aspects of the aspiration system at a distal tip of an ablation handpiece becomes
clogged because those aspects of the aspiration system are heated by the active electrode to
such an extent that the aspirated materials in the aspiration system melt to the walls of the
aspiration system. The melted aspiration material proves to be very problematic for the
ablation devices. Thus, a need exists for a more robust aspiration system for a handheld

ablation device.

SUMMARY OF THE INVENTION
An electrosurgical instrument for the treatment of tissue via an electrode assembly is
disclosed having at least one active electrode and an aspiration system for configured to
collect aspirated materials and to remove those aspirated materials from a surgical site while
preventing the materials from melting and thereby clogging the aspiration system. In at least

one embodiment, the aspiration system may include an internal aspiration collection chamber
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positioned at a distal end of the instrument to collect aspirated material and insulate the
aspirated material to prevent the aspirated material from melting within the aspiration system
and thereby clogging the aspiration system. The internal aspiration collection chamber may
also be subjected to reduced heating from the active electrode by limiting the exposure of the
internal aspiration collection chamber to a minimally sized support arm extending from
active electrode to the channel of the aspiration system positioned within the shaft of the
electrosurgical instrument. The aspiration system may be formed from one or more
insulating materials to reduce, if not eliminate, melting of aspirated materials. The aspiration
system may be maintained in position within the shaft of the electrosurgical instrument via
an expanded material having been injected into a cavity between the aspiration system and
the shaft. The electrosurgical instrument may also be configured to operate more efficiently
than conventional systems via the active electrode having a sandblasted roughened surface to
provide consistent performance beginning at startup without need for a warm up period.

In at least one embodiment, the electrosurgical instrument for the treatment of tissue
may include a shaft, an electrode assembly, one or more active electrodes and one or more
return electrode separated from the active electrode via at least one insulator. The
electrosurgical instrument may include one or more insulators forming an internal aspiration
collection chamber configured to received aspirated material from a surgical site and to pass
the aspirated material on within the electrosurgical instrument. The internal aspiration
collection chamber may be in fluid communication with one or more aspiration inlets. The
electrosurgical instrument may include an aspiration system for removing material from a
surgical site, the aspiration system including one or more conduits formed by a channel
extending through the shaft, the internal aspiration collection chamber and the aspiration
inlet.

The insulator may be formed from a nonconductive material, such as, but not limited
to, ceramic, to maintain a temperature below a lowest melting point of any material within
the aspirated materials. The insulator may be coupled to a distal tip of the channel of the
aspiration system and support the active electrode having a substantially planar outer surface
that is nonorthogonal to a longitudinal axis of the channel of the aspiration system. The

substantially planar outer surface of the at least one active electrode may be positioned
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generally parallel to the longitudinal axis of the channel of the aspiration system. The outer
surface of the active electrode may be separated from the shaft of the electrosurgical
instrument by the insulator.

The active electrode may include a support arm extending from a substantially planar
outer surface of the active electrode inwardly toward a longitudinal axis of the channel of the
aspiration system whereby the support arm includes a threaded support orifice configured to
be threadably attached to threads at a distal end of the channel of the aspiration system. The
threaded support orifice may couple the internal aspiration collection chamber of the
aspiration system to the conduit of the aspiration system.

A longitudinal axis of the internal aspiration collection chamber within the insulator
may be positioned nonparallel with a longitudinal axis of the channel of the aspiration
system. A longitudinal axis of the internal aspiration collection chamber within the at least
one insulator may be positioned orthogonal with a longitudinal axis of the channel of the
aspiration system. The internal aspiration collection chamber may be an elongated chamber
defined at least in part by a distal, linear surface, a first proximal, linear surface and a second
proximal, linear surface. The distal, linear surface may be aligned with the first and second
proximal, linear surfaces and are each aligned with a longitudinal axis of the internal
aspiration collection chamber, wherein the longitudinal axis of the internal aspiration
collection chamber may be positioned orthogonal to a longitudinal axis of the channel of the
aspiration system. The internal aspiration collection chamber may be formed from a first
section and a second section, whereby the first section has a larger cross-sectional area than
the second section and the first section is positioned closer to the active electrode than the
second section. The insulator may include a pocket into which a portion of the support arm
of the active electrode extends, wherein a proximally facing surface of the active electrode
contacts a distally facing surface of the insulator and forces a proximally facing surface of
the insulator to contact a distally facing surface of the electrosurgical instrument, thereby
securing the active electrode and the insulator to the shaft of the electrosurgical instrument
by enabling the support arm of the active electrode to secure the insulator to the shaft of the
electrosurgical instrument when the support arm of the active electrode is threaded onto the

shaft of the electrosurgical instrument.
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The electrosurgical instrument may also be configured to operate more efficiently
than conventional systems via the active electrode having a roughened surface, such as, but
not limited to, a sandblasted outer surface, to provide consistent performance beginning at
startup without need for a warm up period. With a roughened surface, the active electrode
operates consistently throughout the startup period and through steady state operations.

The electrosurgical instrument may be configured such that a position of the channel
forming a portion of the conduit of the aspiration system is maintained via an expanded
material having been injected into a cavity between the channel and the shaft. In at least one
embodiment, the aspiration system may be maintained in position within the shaft via
injection overmolding.

An advantage of the electrosurgical instrument is that the electrosurgical instrument
includes a nonconductive internal aspiration collection chamber configured to collect
aspirated materials and to remove those aspirated materials from a surgical site while
preventing the aspirated materials from melting and thereby clogging the aspiration system.

Another advantage of the electrosurgical instrument is that the insulator forming the
internal aspiration collection chamber has minimal contact with the active electrode, thereby
reducing heating of the insulator and the internal aspiration collection chamber.

Yet another advantage of the electrosurgical instrument is that the active electrode
includes a roughened surface, such as, but not limited to, a sandblasted outer surface, to
provide consistent performance beginning at startup without need for a warm up period,
thereby operating more efficiently than conventional systems.

Another advantage of the electrosurgical instrument is that the electrosurgical
instrument may be configured such that a position of the channel forming a portion of the
aspiration system may be maintained via an expanded material having been injected into a
cavity between the channel and the shaft, thereby nearly, if not completely, eliminating any
movement of components within the outer shaft of the electrosurgical instrument.

These and other embodiments are described in more detail below.
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BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a perspective view of the electrosurgical instrument for the treatment of
tissue via an electrode assembly.

Figure 2 is an exploded perspective view of the electrosurgical instrument shown in
Figure 1.

Figure 3 is a detail view of a distal end of the electrosurgical instrument taken at detail
line 3-3 in Figure 2.

Figure 4 is a cross-sectional, perspective view of the distal end of the electrosurgical
instrument taken at section line 4-4 in Figure 3.

Figure 5 is a side view of the distal end of the electrosurgical instrument.

Figure 6 is a cross-sectional, side view of the distal end of the electrosurgical

instrument taken at section line 4-4 in Figure 3.

DETAILED DESCRIPTION OF THE FIGURES

As shown in Figures 1-6, an electrosurgical instrument 10 for the treatment of tissue
via an electrode assembly 12 is disclosed having at least one active electrode 14 and an
aspiration system 16 for configured to collect aspirated materials and to remove those
aspirated materials 18 from a surgical site 20 while preventing the materials 18 from melting
and thereby clogging the aspiration system 16. In at least one embodiment, the aspiration
system 16 may include an internal aspiration collection chamber 22 positioned at a distal end
24 of the instrument 10 to collect aspirated material 18 and insulate the aspirated material 18
to prevent the aspirated material 18 from melting within the aspiration system 16 and thereby
clogging the aspiration system 16. The internal aspiration collection chamber 22 may also be
subjected to reduced heating from the active electrode 14 by limiting the exposure of the
internal aspiration collection chamber 22 to a minimally sized support arm 26 extending
from active electrode 14 to the channel 28 of the aspiration system 16 positioned within the
shaft 30 of the electrosurgical instrument 10. The aspiration system 16 may be formed from
one or more insulating materials to reduce, if not eliminate, melting of aspirated materials.
The aspiration system 16 may be maintained in position within the shaft 30 of the

electrosurgical instrument 10 via an expanded material having been injected into a cavity 32
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between the aspiration system 16 and the shaft 30. The electrosurgical instrument 10 may
also be configured to operate more efficiently than conventional systems via the active
electrode 14 having a sandblasted roughened surface 42 to provide consistent performance
beginning at startup without need for a warm up period.

In at least one embodiment, the electrosurgical instrument 10 may include a shaft 30
extending distally from a handle 36, as shown in Figures 1 and 2. The shaft 30 may have any
appropriate size and configuration to support the electrode assembly 12 and to facilitate use
of the electrode assembly 12 during surgical procedures. The handle 36 likewise may have
any appropriate size and configuration to support the electrode assembly 12 and to facilitate
use of the electrode assembly 12 during surgical procedures. The shaft 30 and handle 36
may be formed from any appropriate material.

The electrosurgical instrument 10 may include an electrode assembly 12 formed by
one or more active electrodes 14 and one or more return electrodes 38, as shown in Figures
1-6. The return electrode 38 may be separated from the active electrode 14 via at least one
insulator 40. The active electrode 14 may be positioned on a distal end 42 of the internal
aspiration collection chamber 22 with at least one outer surface 42 exposed. The return
electrode 38 may be positioned near the distal end 42 of the internal aspiration collection
chamber 22 but separated from the active electrode 14 via the insulator 40. The return
electrode 38 may be include at least one outer surface 44 exposed. In at least one
embodiment, the insulator 40 may form an internal aspiration collection chamber 22
configured to received aspirated material 18 from a surgical site 20 and to pass the aspirated
material 18 on within the electrosurgical instrument 10. The internal aspiration collection
chamber 22 may be in fluid communication with at least one aspiration inlet 46. The
electrosurgical instrument 10 may include an aspiration system 16 for removing material 18
from a surgical site 20 whereby the aspiration system 16 includes one or more conduits 48
formed by a channel 28 extending through the shaft 30, the internal aspiration collection
chamber 22 and the aspiration inlet 46.

In at least one embodiment, the outer surface 42 of the active electrode 14 may be
configured to promote energy transfer between the active electrode 14 and the return

electrode 38. The insulator 40 may be coupled to a distal tip SO of the channel 28 of the
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aspiration system 16 and may support the active electrode 14. The active electrode 14 may
include an outer surface 42, which may be substantially planar, that is nonorthogonal to a
longitudinal axis 52 of the channel 28 of the aspiration system 16. The substantially planar
outer surface 42 of the active electrode 14 may be positioned generally parallel to the
longitudinal axis 52 of the channel 28 of the aspiration system 16. The outer surface 42 may
be separated from the shaft 30 of the electrosurgical instrument 10 by the insulator 40.

In at least one embodiment, the active electrode 14 may include a support arm 26, as
shown in Figures 4 and 6, extending from the substantially planar outer surface 42 of the
active electrode 14 inwardly toward the longitudinal axis 52 of the channel 28 of the
aspiration system 16. The support arm 26 may include a threaded support orifice 54
configured to be threadably attached to threads 56 at a distal end 50 of the channel 28 of the
aspiration system 20. The threaded support orifice 54 may couple the internal aspiration
collection chamber 22 of the aspiration system 16 to the channel 28 of the aspiration system
16. In at least one embodiment, the support arm 26 may be aligned with one or more outlets
58 of the internal aspiration collection chamber 22. In at least one embodiment, the internal
aspiration collection chamber 22 may include a single outlet 58 coupled to the channel 28.
The outlet 58 may be, but is not limited to, having a tubular configuration. The single
tubular outlet 58 may extend orthogonal from a sidewall forming the internal aspiration
collection chamber 22. The single tubular outlet 58 may be configured to have minimal
contact with the active electrode 14 to limit the amount of ablation heat transferred from the
active electrode 14 to the proximal shaft 30 forming a portion of the internal aspiration
system 16 to reduce the likelihood of tissue melting within the internal aspiration system 16.

In at least one embodiment, the internal aspiration collection chamber 22 may be
formed by the insulator 40, as shown in Figures 4 and 6. The insulator 40 may be formed
from one or more nonconductive materials, such as, but not limited to, ceramic. In at least
one embodiment, the internal aspiration collection chamber 22 may function as the insulator
40. The internal aspiration collection chamber 22 may separate the active return electrodes
14, 38 and may be configured to direct aspirated materials 18, such as, but not limited to,
aspirated fluids and tissue, from the surgical site 20 and into the aspiration channel 28 within

the shaft 30 of the electrosurgical instrument 10. In embodiments in which internal
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aspiration collection chamber 22 is formed from ceramic, the ceramic internal aspiration
collection chamber 22 does not absorb as much heat from the ablation process than if the
component were formed from metal. As a result, the electrosurgical instrument 10 works far
better than conventional systems formed from metal. The internal aspiration collection
chamber 22 prevents tissue aspirated within the aspiration system 16 from being melted onto
the walls of the aspiration system 16. In conventional systems, tissue aspirated within an
aspiration system melts onto the walls of the aspiration system, thereby clogging the system.
In contrast, the internal aspiration collection chamber 22 prevents clogging of the aspiration
system 16 by preventing tissue aspirated within the aspiration system 16 from being melted
onto the walls of the aspiration system 16.

The internal aspiration collection chamber 22 may be configured such that
a longitudinal axis 60 of the internal aspiration collection chamber 22 may be positioned
nonparallel with the longitudinal axis 52 of the channel 28 of the aspiration system 16. In at
least one embodiment, the longitudinal axis 60 of the internal aspiration collection chamber
22 may be positioned orthogonal to a longitudinal axis 52 of the channel 28 of the aspiration
system 16. The internal aspiration collection chamber 22 may be an elongated chamber
defined at least in part by a distal, linear surface 62, a first proximal, linear surface 64 and a
second proximal, linear surface 66. The distal, linear surface 62 may be aligned with the first
and second proximal, linear surfaces 64, 66 and are each aligned with a longitudinal axis 60
of the internal aspiration collection chamber 22, whereby the longitudinal axis 60 of the
internal aspiration collection chamber 22 may be positioned orthogonal to the longitudinal
axis 52 of the channel 28 of the aspiration system 16. As shown in Figure 6, the internal
aspiration collection chamber 22 may be formed from a first section 68 and a second section
70, whereby the first section 68 has a larger cross-sectional area than the second section 70,
and the first section 68 is positioned closer to the at least one active electrode 14 than the
second section 70. The cross-sectional areas extend in a plane orthogonal to the longitudinal
axis 60 of the internal aspiration collection chamber 22. The first section 68 may be
positioned between the active electrode 14 and the second section 70 such that material
flowing in the aspiration system 16 through the active electrode 14 first enters the first

section 68 before entering the second section 70. The first and second sections 68, 70 may
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be formed, in part, by the distal, linear surface 62 extending from the active electrode 14 to a
bottom surface 72 of the internal aspiration collection chamber 22. The shortest distance
between the distal, linear surface 62 and a second proximal, linear surface 66 forming a
portion of the second section 70 is less than the shortest distance between the distal, linear
surface 62 and a first proximal, linear surface 64 forming a portion of the first section 68. As
such, the second proximal, linear surface 66 may be positioned closer to the longitudinal axis
60 of the internal aspiration collection chamber 22 than the first proximal, linear surface 64.

The insulator 40 may be configured such that when the insulator 40 and support arm
26 are threaded onto the distal end 50 of the channel 28, the insulator 40 is firmly attached to
the shaft 30 through a portion of the insulator 40 being held via interference. In particular, as
shown in Figure 6, the insulator 40 may include a pocket 74 into which a portion 76 of the
support arm 26 of the active electrode 14 extends. A proximally facing surface 80 of the
active electrode 14 may contact a distally facing surface 82 of the insulator 40 and forces a
proximally facing surface 84 of the insulator 40 to contact a distally facing surface 86 of the
electrosurgical instrument 10, thereby securing the active electrode 14 and the insulator 40 to
the shaft 30 of the electrosurgical instrument 10 by enabling the support arm 26 of the active
electrode 14 to secure the insulator 40 to the shaft 30 of the electrosurgical instrument 10
when the support arm 26 of the active electrode 14 is threaded onto the shaft 30 of the
electrosurgical instrument 10.

The electrosurgical instrument 10 may be configured such that a position of the
channel 28 forming a portion of the conduit 48 of the aspiration system 16 is maintained via
an expanded material having been injected into a cavity 32 between the channel 28 and the
shaft 30. In particular, the aspiration system 16 may be maintained in position within the
shaft 30 via injection overmolding. For instance, after the electrosurgical instrument 10 has
been assembled with the channel 28 of the fluid aspiration system 16 installed within the
outer tubular shaft 30 and the distal tip 88, formed from the insulator 40 with the active
electrode 14 and return electrode 38, attached to the fluid aspiration channel 28 and the outer
tubular housing, the one or more interior cavities 32 may be injected with a liquid material

that expands completely within the interior cavities 32 providing electrical insulation and
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structural support to the components within the outer shaft 30 of the electrosurgical
instrument 10.

In at least one embodiment, the outer surface 42 of the active electrode 14 may be a
roughened surface, such as, but not limited to, a sandblasted roughened surface. The
roughened outer surface 42 of the active electrode 14 may increase the surface area and
provide a more consistent performance of the electrosurgical instrument 10 at startup.
Conventional designs without a sandblasted outer surface of the active electrode only operate
consistently after about one minute of use. When the outer surface of the active electrode 14
is sandblasted, the electrosurgical instrument 10 provided consistent performance beginning
at startup and did not need a warm up period.

During use, the electrosurgical instrument 10 may be used to ablate tissue from a
surgical site 20. The active electrode 14 may be powered by and controlled by any
appropriate electrosurgical control unit. The roughened outer surface 42 of the active
electrode 14 operates consistently through startup conditions and at steady state operation.
While the active electrode 14 is ablating tissue, the aspiration system 16 may be activated to
remove tissue, fluids and other material from the surgical site 20. The aspiration system 16
may be attached to a suction generator (not shown). The aspiration system 16 may draw
materials through one or more aspiration inlets 46, which may be, but is not required to be,
positioned within the active electrode 14. The materials flow through the aspiration inlet 46
and collect within the internal aspiration collection chamber 22. Because the internal
aspiration collection chamber 22 is formed from one or more nonconductive materials, such
as, but not limited to, ceramic, the inner surfaces, specifically, the distal, linear surface 62,
the first proximal linear surface 64, the second linear surface 66 and the bottom surface 72,
remain at a temperature lower than a melting point of the aspirated materials. As such, the
aspirated materials do not melt in the internal aspiration collection chamber 22 and thus do
not clog up the aspiration system 16. Such configuration greatly enhances the operational
efficiency of the electrosurgical instrument 10.

The foregoing is provided for purposes of illustrating, explaining, and describing

embodiments of this invention. Modifications and adaptations to these embodiments will be
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apparent to those skilled in the art and may be made without departing from the scope or

spirit of this invention.
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CLAIMS
We claim:
1. An electrosurgical instrument for the treatment of tissue, comprising:
a shaft;

an electrode assembly, comprising:

at least one active electrode;

at least one return electrode separated from the active electrode via at least one
insulator;

the at least one insulator forming an internal aspiration collection chamber
configured to received aspirated material from a surgical site and to pass the aspirated
material on within the electrosurgical instrument;

wherein the internal aspiration collection chamber is in fluid communication
with at least one aspiration inlet; and
an aspiration system for removing material from a surgical site, the aspiration system

including at least one conduit formed by a channel extending through the shaft, the internal

aspiration collection chamber and the at least one aspiration inlet.

2. The electrosurgical instrument of claim 1, wherein the at least one
insulator is coupled to a distal tip of the channel of the aspiration system and supports the at
least one active electrode with a substantially planar outer surface that is nonorthogonal to a

longitudinal axis of the channel of the aspiration system.
3. The electrosurgical instrument of claim 2, wherein the substantially planar

outer surface of the at least one active electrode is positioned generally parallel to the

longitudinal axis of the channel of the aspiration system.

12
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4. The electrosurgical instrument of claim 1, wherein an outer surface of the at
least one active electrode is separated from the shaft of the electrosurgical instrument by the

at least one insulator.

5. The electrosurgical instrument of claim 1, wherein the at least one active
electrode includes a support arm extending from a substantially planar outer surface of the at
least one active electrode inwardly toward a longitudinal axis of the channel of the aspiration
system whereby the support arm includes a threaded support orifice configured to be

threadably attached to threads at a distal end of the channel of the aspiration system.

6. The electrosurgical instrument of claim 5, wherein the threaded support orifice
couples the internal aspiration collection chamber of the aspiration system to the at least one

channel of the aspiration system.

1. The electrosurgical instrument of claim 1, wherein a longitudinal axis of the
internal aspiration collection chamber is positioned nonparallel with a longitudinal axis of the

channel of the aspiration system.

8. The electrosurgical instrument of claim 1, wherein a longitudinal axis of the
internal aspiration collection chamber is positioned orthogonal with a longitudinal axis of the

channel of the aspiration system.

9. The electrosurgical instrument of claim 1, wherein the internal aspiration
collection chamber is an elongated chamber defined at least in part by a distal, linear surface,

a first proximal, linear surface and a second proximal, linear surface.
10. The electrosurgical instrument of claim 9, wherein the distal, linear surface is

aligned with the first and second proximal, linear surfaces and are each aligned with a

longitudinal axis of the internal aspiration collection chamber, wherein the longitudinal axis

13
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of the internal aspiration collection chamber is positioned orthogonal to a longitudinal axis of

the channel of the aspiration system.

11.  The electrosurgical instrument of claim 9, wherein the internal aspiration
collection chamber is formed from a first section and a second section, whereby the first
section has a larger cross-sectional area than the second section and the first section is

positioned closer to the at least one active electrode than the second section.

12.  The electrosurgical instrument of claim 1, wherein the at least one insulator
includes a pocket into which a portion of the support arm of the active electrode extends,
wherein a proximally facing surface of the active electrode contacts a distally facing surface
of the at least one insulator and forces a proximally facing surface of the at least one
insulator to contact a distally facing surface of the electrosurgical instrument, thereby
securing the active electrode and the at least one insulator to the shaft of the electrosurgical
instrument by enabling the support arm of the active electrode to secure the at least one
insulator to the shaft of the electrosurgical instrument when the support arm of the active

electrode is threaded onto the shaft of the electrosurgical instrument.

13.  The electrosurgical instrument of claim 1, wherein an outer surface of the

active electrode is a sandblasted roughened surface.

14.  The electrosurgical instrument of claim 1, wherein the at least one insulator is

formed from ceramic.
15.  The electrosurgical instrument of claim 1, wherein a position of the channel
forming a portion of the conduit of the aspiration system is maintained via an expanded

material having been injected into a cavity between the channel and the shaft.

16.  An electrosurgical instrument for the treatment of tissue, comprising:

a shaft;

14
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an electrode assembly, comprising:
at least one active electrode;
at least one return electrode separated from the active electrode via at least one
insulator;
the at least one insulator forming an internal aspiration collection chamber
configured to received aspirated material from a surgical site and to pass the aspirated
material on within the electrosurgical instrument;
wherein the internal aspiration collection chamber is in fluid communication
with at least one aspiration inlet;
an aspiration system for removing material from a surgical site, the aspiration system
including at least one conduit formed by a channel extending through the shaft, the internal
aspiration collection chamber and the at least one aspiration inlet;
wherein the at least one insulator is coupled to a distal tip of the channel of the
aspiration system and supports the at least one active electrode with a substantially planar
outer surface that is nonorthogonal to a longitudinal axis of the shaft of the electrosurgical
instrument; and
wherein the at least one active electrode includes a support arm extending from the
substantially planar outer surface inwardly toward a longitudinal axis of the channel of the
aspiration system whereby the support arm includes a threaded support orifice configured to

be threadably attached to threads at a distal end of the channel of the aspiration system.

17.  The electrosurgical instrument of claim 16, wherein the substantially planar
outer surface of the at least one active electrode is positioned generally parallel to the
longitudinal axis of the channel of the aspiration system, wherein the substantially outer
surface of the at least one active electrode is separated from the shaft of the electrosurgical
instrument by the at least one insulator, and wherein the threaded support orifice couples the
internal aspiration collection chamber of the aspiration system to the at least one conduit of

the aspiration system.
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18.  The electrosurgical instrument of claim 16, wherein the internal aspiration
collection chamber is an elongated chamber defined at least in part by a distal, linear surface,
a first proximal, linear surface and a second proximal, linear surface, wherein the distal,
linear surface is aligned with the first and second proximal, linear surfaces and are each
aligned with a longitudinal axis of the internal aspiration collection chamber, wherein the
longitudinal axis of the internal aspiration collection chamber is positioned orthogonal to a
longitudinal axis of the channel of the aspiration system, and wherein the internal aspiration
collection chamber is formed from a first section and a second section, whereby the first
section has a larger cross-sectional area than the second section and the first section is

positioned closer to the at least one active electrode.

19.  The electrosurgical instrument of claim 16, wherein the at least one insulator
includes a pocket into which a portion of the support arm of the active electrode extends,
wherein a proximally facing surface of the active electrode contacts a distally facing surface
of the at least one insulator and forces a proximally facing surface of the at least one
insulator to contact a distally facing surface of the electrosurgical instrument, thereby
securing the active electrode and the at least one insulator to the shaft of the electrosurgical
instrument by enabling the support arm of the active electrode to secure the at least one
insulator to the shaft of the electrosurgical instrument when the support arm of the active

electrode is threaded onto the shaft of the electrosurgical instrument.
20.  The electrosurgical instrument of claim 16, wherein an outer surface of the

active electrode is a sandblasted roughened surface, and wherein the at least one insulator is

formed from ceramic.
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