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w0 2010/006068 A3 |/ L 0H 0 100 YRR AR RRER AR



10

15

20

25

CA 02730370 2011-01-10

WO 2010/006068 PCT/US2009/049962

1

ELECTROSURGICAL INSTRUMENT WITH AN ABLATION
MODE AND A COAGULATION MODE
BACKGROUND OF THE INVENTION
1. The Field of the Invention

The present invention relates to electrosurgical instruments for alternatively
ablating and coagulating tissue in an arthroscopic procedure.
2. The Relevant Technology

Electrosurgical procedures utilize an electrosurgical generator to supply radio
frequency (RF) electrical power to an active electrode for cutting and/or coagulating
tissue. An electrosurgical probe is generally composed of a metallic conductor
surrounded by a dielectric insulator such as plastic, ceramic, or glass. The surface of
the electrode remains exposed and provides the cutting or ablating surface. During an
electrosurgical procedure, the metal electrode is often immersed in a conducting fluid
and 1s brought in contact with or in close proximity to the tissue structure to be
ablated or coagulated. During a procedure, the probe is typically energized at a
voltage of few hundred to a few thousand volts and at a frequency between 100 kHz
to over 4 MHz. The _ voltage induces a current in the conductive liquid and causes
heating. The most intense heating occurring in the region very close to the electrode
where the current density 1s highest.

Depending on how the electrosurgical instrument is configured, . the heat
generated from the device can be used to coagulate tissue (e.g., cauterize tissue) or
alternatively to ablate tissue (i.e., cut tissue). To cause ablatidn (i.e., cutting), the
electrode generates enough heat to form gas bubbles around the electrode. The gas

bubbles have a much higher resistance than tissue or saline, which causes the voltage
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across the electrode to increase. Given sufficient power, the electrode discharges (i.e.,
arcs). The high voltage current travels through the gas bubbles and creates a plasma
discharge. Moving the electrode close to tissue causes the plasma layer to come
within a distance sufficiently close to remove or ablate the tissue.

Electrosurgical instruments can also be used for coagulating tissue. In
coagulation, the current density at the electrode is configured to cause heating without
cutting. The current density is kept sufficiently high to cause proteins and/or other
components of the tissue to agglomerate, thereby causing coagulation. However,
during coagulation, the electrode’s current density is limited to prevent ablation.

Some existing electrosurgical instruments can perform both ablation and
coagulation. In most cases, the physician switches between the ablation mode and the
coagulation mode by reducing the power from the RF generator. Reducing the power
output of the RF generator reduces the current density at the electrode, which prevents
the electrode from arcing and generating a plasma. Consequently, the electrosurgical
instrument will cause coagulation. Once the physician has completed the desired
coagulation, the power of the RF generator can be increased to return to the ablation
mode.

'BRIEF SUMMARY OF THE INVENTION

The present invention is directed to an electrosurgical instrument that can
selectively perform ablation or coagulation. The electrosurgical instrument includes
at least two electrodes on the electrode probe that can be activated using an RF
generator. The electrosurgical instrument is switchable between an ablation mode and
a coagulation mode by changing the amount of active surface area. In particular, in

the ablation mode, a relatively small surface area is active. Thus, for a given amount
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of power, the current density is relatively high. In the coagulation mode, the active
surface area is increased, thereby reducing the current density in the coagulation mode
for a given amount of power. In the coagulation mode, the surface area can be
sutficiently large and the current density sufficiently low that the device will
coagulate instead of ablate while utilizing nearly all the power available in the
ablation mode. By using a large percentage of the available power, the electrosurgical
instrument of the invention exhibits relatively good ablation and coagulation using the
same power source and probe.

The device of the present invention can be used effectively in the ablation
mode and the coagulation mode because the active surface area changes when the
user switches between the coagulation mode and the ablation mode. This
configuration 1s in contrast to existing devices where switching between a coagulation
mode and an ablation mode 1s accomplished solely by reducing power. In such
devices, the coagulation mode is operated under suboptimal conditions because a
significant portion of the available power cannot be used in coagulation mode (i.e.,
increasing the power causes ablation, not increased coagulation). In contrast, with the
device of the present invention, a relatively high power can be maintained when
switching from the ablation mode to the coagulation mode because the active surface
area increases. Thus, a comparatively larger amount of heat can be generated in the
coagulation mode compared to the ablation mode using the same probe and the same
RF generator. While not required, the device of the present invention can even be
configured to allow an increase in power when switching from ablation mode to the

coagulation mode, which is contrary to conventional thinking and practice.
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In one embodiment of the invention, the electrosurgical instrument includes an
elongate probe having a proximal end portion and a distal end portion. A first
electrode is positioned on the distal end portion of the elongate probe, the first
electrode is sized and configured to ablate tissue in an ablation mode of the
electrosurgical instrument at a given power input. A coagulation electrode 1s also
positioned on the distal end portion but is electrically isolated from the first electrode.
The coagulation electrode is sized and configured to coagulate tissue, either alone or
in combination with the first electrode, in a coagulation mode of the electrosurgical
instrument at relatively high power input (e.g., the same as when the first electrode
only is activated to cause ablation).

The electrosurgical instrument also includes a user operable input component,
such as but not limited to a switch, that is electrically coupled to the first electrode
and coagulation electrode. The user operable input component provides user
selectable switching between the ablation mode and the coagulation mode. In the
ablation mode the input component delivers power to the first electrode, and in the
coagulation mode the input component delivers power to at least the coagulation
electrode. In the coagulation mode the surface area that receives power 1s
substantially greater than the surface that receives power in the coagulation mode.
Therefore, for a given amount of power input, the device is configured to have a
lower current density in the coagulation mode compared to the ablation mode.

In a preferred embodiment, the increased active surface area in the co agulation
mode is provided by the device being configured to simultaneously deliver power to
both the first electrode and the coagulation electrode in the coagulation mode. In this

configuration, the first electrode is sized and configured to be an ablation electrode
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when used alone at a given power input. In the coagulation mode, the coagulation
electrode 1s also active, thereby drawing away power to itself and thereby reducing
the net effective power received by the first electrode while utilizing most, all, or even
more power drive than what is required to the first electrode in the ablation mode.
The first electrode and the coagulation electrode together provide an active surface
area that causes coagulation of tissue using a much larger percentage of the power that
could be used with just the first electrode in a coagulation mode. Simultaneous use of
the first electrode and the coagulation electrode in the coagulation mode can be highly
advantageous for achieving a compact probe that can be used in surgical procedures
with tight size constraints.

Using relatively high power 1n the coagulation mode improves the efficiency
and performance of the electrosurgical instrument in the coagulation mode.
Nevertheless, the use of high power in the coagulation mode of dual mode
electrosurgical instruments is contrary to the rationale used to operate many existing
dual mode electrosurgical instruments, which reduce power to achieve coagulation .
and prevent ablation.

In an alternative embodiment, the first electrode can be inactivated in the
coagulation mode. In this embodiment, the increased active surface area in the
coagulation mode compared to the ablation mode can be provided by a coagulation
clectrode sized to provide the desired current density. This configuration also
provides the benefits described above of using relatively high power in the
coagulation mode. In addition, this embodiment can be advantageous where design
restraints prevent optimal simultaneous use of the first electrode and the coagulation

electrode in the coagulation mode.
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The present invention also includes methods for operating an electrosurgical
mstrument. The method includes (1) providing an electrosurgical instrument
including an elongate probe having a proximal end portion and a distal end portion,
the distal end portion including a first electrode and a coagulation electrode; the
clectrosurgical instrument further including a user operable input component (e.g., a
switch) for allowing a user to select between an coagulation mode and an ablation
mode of the electrosurgical instrument; (i1) coupling the electrosurgical instrument to
an RF generator that provides power to the electrosurgical instrument; (111) selecting
the ablation mode for the electrosurgical instrument using the input component and
operating the electrosurgical instrument in the ablation mode; in the ablation mode,
sufficient power i1s delivered to the first electrode to cause ablation of a patient’s
tissue; and (1v) selecting the coagulation mode for the electrosurgical instrument using
the input component and operating the electrosurgical instrument in the coagulation
mode; 1n the coagulation modé, sufficient power 1s delivered to the coagulation
clectrode (and optionally the first electrode) to cause coagulation of the tissue of the
patient and, in the coagulation mode, a larger amount of electrode surface area 1s
activated compared to the ablation mode. In a preferred embodiment, the method 1s
carried out with an RF generator with a power output 1n a range from about 150W to
about 600 W, more preferably about 200W to about 400W.

These and other advantages and features of the present invention will become

more fully apparent from the following description and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
To further clarify the above and other advantages and features of the present

invention, a more particular description of the invention will be rendered by reterence
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to specific embodiments thereof which are illustrated in the appended drawings. It is
appreciated that these drawings depict only typical embodiments of the invention and
are therefore not to be considered limiting of its scope. The invention will be
described and explained with additional specificity and detail through the use of the
accompanying drawings in which:

Figure 1 1s a perspective view of an electrosurgical instrument including a
radio frequency generatbr, an aspirator, and an electrosurgical probe according to an
embodiment of the invention;

Figure 2 is a perspective view of an exemplary embodiment of a distal portion
of the probe of the electrosurgical instrument of Figure 1;

Figure 3A 1s an exemplary circuit diagram of an electrosurgical instrument
according to the present invention;

Figure 3B 1s an alternative circuit diagram of an electrosurgical instrument
according to the present mvention;

Figure 4A 1s a schematic diagram of the electrode configuration of an
exemplary monopolar instrument according to an embodiment of the present
invention;

Figure 4B 1s a schematic diagram of the electrode configuration of a bipolar
instrument according to another embodiment of the present invention;

Figure 5 is a cross sectional view of an exemplary monopolar electrosurgical
instrument according to an embodiment of the invention;

Figures 6A-6D illustrate various embodiments of electrode configurations

according to the present invention.
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The present invention 1s directed to an electrosurgical instrument that can be
selectively operated to alternatively perform ablation or coagulation. The
electrosurgical instrument includes at least two electrodes on the electrode probe that
can be activated using an RF generator. The electrosurgical instrument is switchable
between an ablation mode and a coagulation mode by changing the effective active
surface area. In particular, in the ablation mode, a relatively small surface area is
active. Thus, for a given power input, the current density is relatively high. In the
coagulation mode, the active surface area is increased, thereby reducing the current
density in the coagulation mode for the given power input.

Figure 1 shows an exemplary electrosurgical system according to one
embodiment of the invention. The electrosurgical system 10 includes an
electrosurgical probe 40 that is electrically coupled to an eléctrosurgical generator 12
and an aspirator 14.

Electrosurgical generator 12 1s configured to generate radio frequency (“RF”)
wave forms. Generator 12 can generate power useful for ablating tissue and/or
coagulating tissue. In one embodiment, generator 12 includes standard components,
such as dial 16 for controlling the frequency and/or amplitude of the RF energy, a
switch 18 for changing the type of waveform generated (e.g., between cut and coag), a
switch 20 for turning the generator on and off, and an electrical port 22 for connecting
the electrosurgical instrument 10. Generator 12 also includes port 24 for connecting

an electrical ground or a return electrode. It will be appreciated that generator 12 can

be designed for use with bipolar electrosurgical instruments instead of, or in addition

to, monopolar devices.
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Aspirator 14 includes a pump 26, a reservoir 28, an on/off switch 30, and an
aspirator port 32. Pump 26 provides negative pressure for aspirating fluids, gasses,
and debris through electrosurgical instrument 10. Aspirated fluids and debris can be
temporarily stored in reservoir 28. In another embodiment, electrosurgical instrument
10 1s connected to wall suction. When using wall suction, canisters or other reservoirs
are placed in the suction line to collect aspirated tissue and fluids. Those skilled in

the art will recognize that many different configurations of generator 12 and aspirator

14 can be used in the present invention.

Electrosurgical instrument 40 is depicted as an elongate probe and includes a
power cord 34 for electrically connecting instrument 40 to generator 12 through
electrical port 22. Extension tubing 36 provides a fluid connection between
instrument 40 and aspirator 14. A flow control device 38 allows a practitioner to vary
the rate of aspiration through instrument 40.

The electrosurgical instrument 40 includes a proximal end portion 42 and a
distal end portion 48. In one embodiment, proximal end portion 42 can provide a
handle for instrument 40. Distal end portion 48 of probe 40 includes an electrode
head 49, which includes a plurality of electrodes.

Instrument 40 can be used for selectively ablating or coagulating tissue in a
patient. Buttons 44 and 46 on the proximal end portion 42 can be used to switch
instrument 40 between a first operational mode for ablating tissue and a second
operational mode for coagulating tissue.

Instrument 40 includes at least two active electrodes that are physically and
electrically configured to provide a larger active surface area when instrument 40 1s 1n

the coagulation mode compared to the active surface area when instrument 40 is in the
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coagulation mode. Figure 2 1illustrates an exemplary embodiment of an electrode
conﬁguration' that provides a greeter active surface area in a coagulation mode
compared to an ablation mode. As shown in Figure 2, instrument 40 includes a first
electrode 50 and a coagulation electrode 52 on distal end portion 48. First electrode
50 and coagulation electrode 52 are conductive elements such as a metal or other
suitable material for conducting a current. First electrode 50 and second electrode 52
are eclectrically isolated from one another by insulating material 54. In this
embodiment, electrode 50 and 52 are concentric with one another. However, the
invention includes electrode configurations where the first electrode and the
coagulation electrode are not concentric, as described more fully below with respect
to Figures 6A-6D. An outer insulative material 58 provides a protective covering on
the distal end portion 48 of instrument 40, while leaving electrodes 50 and 52
exposed.

An aspiration lumen 56 can be positioned within electrode 50. Aspiration
lumen 56 can be used with aspirator 14 (Figure 1) to withdraw fluids and debris from
the surgical site during ablation. In a preferred embodiment, aspiration lumen is
located within second electrode 52 to provide some distance between first electrode
50 and aspiration lumen 56. This distance between first electrode 50 and aspiration
lumen 56 can be beneficial since aspirating fluids tends to have a cooling effect on
adjacent surroundings and cooling can be undesirable for achieving a plasma in the
ablation mode. However, those skilled in the art will recognize that an aspiration
lumen 56 is not required to carry out the invention and that the aspiration lumen 56

can be located in various places on instrument 40, 1f desired.
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First electrode 50 1s configured to provide ablation when instrument 40 is in
the ablation mode. Electrodes that are configured for ablation have a surface area that
can create a plasma in an aqueous medium when power from power source 12 is
delivered to the electrode. The particular configuration of the first electrode that
allows ablation to be achieved will depend on the power for which the instrument 40
1s designed to operate. In one embodiment, instrument 40 is designed to operate
within a range from about 150W to about 500W, more preferably about 200 W to

about 400W. For a power rating of about 400W, the surface area can be in a range

2

2

from about 3 mm” to about 30 mm®, more preferably about 5 mm? to about 25 mm
and most preferably about 7 mm® to about 20 mm?®.

Coagulation electrode 52 1s configured to perform coagulation 1n a tissue,
either alone or in combination with one or more auxiliary electrodes (e.g., electrode
50). Electrodes that are configured for coagulation have an active surface area that
does not create a plasma in an aqueous medium when power from power source 12 1s
delivered to the electrode, but have sufficiently small surface area such that power
from power source 12 will generate sufficient heat to cause coagulation in a tissue.
For example, for a power rating of about 400 W, the active surtace area during
coagulation can be in a range from 10 mm? to about 50 mm°. The coagulation
electrode 52 is greater in size than the first electrode, which allows coagulation to
occur instead of ablation. In one embodiment, the coagulation electrode that 1s active
during coagulation is at least 10% larger in surface area than the surface area of the
first electrode, alternatively at least 15% larger, 25% larger, or even 50% larger in

surface area. Those skilled in the art are readily familiar with selecting suitable power

levels and electrode surface areas to achieve coagulation in the tissue of a patient.
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The coagulation electrode 52 also has a surface area that is smaller than the return
clectrode. In one embodiment the surface area of the return electrode is at least 10%
smaller than the surface area of the return electrode, alternatively at least 15%
smaller, 25% smaller, or even 50% smaller in surface area.

The surface area required to configure an electrode for ablation or coagulation
will depend on the power to be delivered to the device. It 1s customary in the art to
provide power generators that allow a practitioner to adjust the power. For purposes
of this invention, the determination as to whether the electrode 50 is configured for
ablation and electrode 52 is configured for coagulation 1s made in reference to a single
power setting (i.e., first electrode 50 ablates at a design power and coagulation
electrode alone or in combination coagulates at the same design power). However, i1t
will be understood that in use a practitioner may chose to select different power
settings for the ablation mode and coagulation mode, so long as the power settings
provide ablation in an ablation mode and coagulation in a coagulation mode.

Electrodes 50 and 52 are configured to allow a user to selectiv'ely operate
instrument 40 in a coagulation mode or an ablation mode. The user selects between
the two operational modes by actuating a user operable input component (e.g., a
switch). The user operable input component can be any type of mechanical or
electrical input device that causes a change in the amount of active surface area on
instrument 40 so as to cause electrode 50 and/or electrode 52 to operate under
coagulation conditions or alternatively to operate under ablation conditions.

In one embodiment, the user input component can be a mechanical switch.
Examples of mechanical switches include push button switches, lever actuated

switches, foot pedal switches, etc. Those skilled in the art will recognize that there
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are many different types of switches that can be employed in the present invention as

a user operable 1nput device.

When actuated, the user operable input component causes power to be

~delivered either to one or both of first electrode 50 and coagulation electrode 52.

Figures 3A and 3B are circuit diagrams 1illustrating exemplary electrical

configurations that allow a user to selectively switch between a coagulation mode and

~an ablation mode by changing the active surface area to achieve the two different

modes. Figure 3A illustrates an electrical configuration where first electrode 350a
performs ablation when instrument 40 is in an ablation mode and coagulation
electrode 352a, together with first electrode 350a, performs coagulation when
instrument 40 is in a coagulation mode.

In Figure 3A, a power source 312a is electrically coupled to an on/oft switch
345a and a return electrode 323a. On/off switch 345a 1s electrically coupled to first
electrode 350a and a selector switch 345c. Selector switch 345¢ is electrically
coupled to coagulation electrode 352a. Figure 3A illustrates instrument 10 1n an off
position. To achieve the ablation mode, a user actuates on/off switch 345a, which
delivers current from RF generator 312a to first electrode 350a. The circuit 1s
completed by current traveling through tissue or fluids within a patient to return
electrode 323a. With on/off switch 345a actuated and selector switch 345c
deactivated, coagulation electrode 352 is off (i.e., inactive). Thus, the active surface
area is provided by first electrode 350a. First electrode 350a has a surface area
suitable for carrying out ablation when activated by RF generator 312a with selector

switch 345c in the off position.
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To achieve the coagulation operational mode, the user actuates selector switch
345¢, which then delivers a portion of the current to coagulation electrode 352a,
thereby activating the surface of coagulation electrode 352a. The circuit for both the
first electrode 350a and the coagulation electrode 352a are completed through fluids
or tissue electrically coupled to return electrode 323a. In the coagulation mode,
current 18 shared be'tween first electrode 350a and coagulation electrode 352a, thereby
reducing the current to first electrode 350a (compared to the current delivered to first
clectrode 350a 1n the ablation mode). The active surface area in the coagulation mode
1s the sum of the active area on the first electrode 350a and the coagulation electrode
352a, which 1s greater than the active surface area in the ablation mode (i.e., just the
first electrode 350a). The increased surface area results in a sufficiently low current
density to avoid generating a plasma, but sufficiently high current density to cause
coagulation.

Figure 3B 1s a circuit diagram of a probe according to the invention that has a
pole switch 345b that allows current to be selectively delivered to first electrode 350b
or coagulation electrode 352b. RF generator 312b 1s electrically coupled to pole
switch 345b and return electrode 323b. Pole switch 345b can be switch by a user
between three positions which correspond to ablation mode, coagulation mode, and
off. Pole switch 345b is shown positioned in the ablation mode. In this configuration,
current from RF generator is delivered to only first electrode 350b. Actuation by a
user can position pole switch 345b 1n a‘ middle position, in which case the probe 1s 1n
an off position. Further movement of pole switch 345b to the bottom position
activates coagulation electrode 352b, but not first electrode 350b. Coagulation

electrode 352 has a greater active surface area than ablation electrode 350b.
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Consequently, the current density on coagulation electrode 352 is less compared to
the current density of first electrode 350b with pole switch 345b positioned in the
ablation mode. The lower current density in the coagulation mode results in
coagulation rather than ablation, even 1f the power output of RF generator 312b is the
same, greater, or less than the power output with pole switch 345b positioned in the
ablation mode.

In the embodiment shown in Figure 3B the coagulation electrode 352b will
typically have a larger surface area than the ablation electrode 352a. However, in the
embodiment shown in Figure 3A, the surface area of the coagulation electrode 352a
can be the same, larger, or smaller than the first electrode 350a, so long as the total
active surface area during coagulation is larger than the active surface area during
ablation.

Figures 4A and 4B are schematic diagrams showing the incorporation of a
switch and electrodes into a probe or mstrument. Figures 4A and 4B illustrate
monopolar and bi-polar electrode configurations, respectively. In Figure 4A, a probe
440a 1nclude a first electrode 450a, a coagulation electrode 452a, and a switch 444a.
Probe 440a 1s electrically coupled to RF generator 412a. A return electrode 423a is
electrically coupled to RF generator 412a. In this embodiment, return electrode 423a
1s not incorporated into probe 440a. Return e¢lectrode 423 1s therefore placed on the
body of a patient to provide a completed electrical circuit. The monopolar
configuration illustrated in Figure 4A includes two leads 453a, 453b that electrically
couple switch 444a with first electrode 450a and coagulation electrode 452a. This

monopolar configuration can be advantageous because it eliminates the complexity
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involved with incorporating additional electrodes into the probe, which can be very
small.

Figure 4B illustrates a bipolar configuration where probe 440b includes a first
electrode 450b, a coagulation electrode 452b, and a return electrode 423b. Return
electrode 423b 1s incorporated into probe 440b and electrically coupled to switch
444b through a lead 453c. Placing return electrode 423 on probe 440b can be
advantageous because 1t reduces the amount of current that travels through the patient
during operation and it eliminates the need to have a separate cord properly attached
to the patient.

While Figures 4A and 4B illustrate monopolar and bipolar configurations, the
invention 1s not limited to a monopolar or bipolar configuration and additional
separate electrodes can be placed on the probe, provided there 1s sufficient surface
area.

While switches 444a and 444b have been shown as incorporated into probe
440a and 440b, respectively, those skilled i the art will recognize that the switch can
be external to the probe. For example, the switch can be incorporated into a foot
pedal that is electrically coupled to the RF generator and probe 440.

The present invention encompasses devices having a wide variety of
configurations. Typically the instrument or probe will have a hollow tube with
electrical leads incorporated into the tubing and leading to a distal end. Figure 5
illustrates a cross section of an exemplary monopolar probe 540 according to one
embodiment of the invention.  Probe 540 is a cross section of an electrode head
substantially similar to that shown in Figure 1. Probe 540 forms an elongate tube

having an aspiration lumen 554 that leads to an aspiration opening 556 at a distal end
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of probe 540. Probe 550 includes a first electrical lead 558 that is electrically coupled
to first electrode 550. First electrode 550 may be configured to carry out ablation
when activated. Second electrical lead 560 is electrically coupled to second electrode
552. Second electrode 552 may be configured to cause coagulation in a coagulation
mode of the device. First electrode 550 and second electrode 552 are electrically
1solated by insulative material 562. Similarly, leads 558 and 560 are electrically
1solated from one another. Those skilled in the art are familiar with configuring
electrodes and 1nsulators to provide electrical isolation while allowing current from
the RF generator to power the electrode.

The particular configuration of the first electrode and second electrode can be
varied. For example the first electrode and second electrode can be concentric
rectangles as shown in Figure 1. Figures 6A-6D illustrate alternative configurations
of electrodes. Figure 6A illustrates an electrode head 649a with circular concentric
clectrodes. Electrode head 649a includes a first electrode 650a, a second electrode
652a and an 1nsulative material 654a electrically isolating the two. An optional
aspiration lumen 556a 1s positioned within second electrode 652a. Although Figure
6A shows the first electrode 650a outside of the second (e.g., coagulation) electrode
652a, those skilled in the art will recognize that the concentric electrodes can be
reversed such that the coagulation electrode 652a is outside of the first electrode 650a.

Figure 6B illustrates an electrode configuration that is not concentric. In this
embodiment, an electrode head 649b includes a first electrode 650b that 1s configured
for ablation and a second electrode 652b that 1s configured to coagulate (alone or 1n

combination with first electrode 650b). Insulative material 654b electrically 1solates
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first electrode 650b from second electrode 652b. An optional aspiration lumen 656b
1s positioned within second electrode 652b.

Figure 6C 1llustrates an alternative embodiment having a first electrode 650c¢
positioned over an aspiration lumen 656¢. A coagulation electrode 652c¢ 1s positioned
on an opposite side of electrode head 649c from first electrode 650c. Electrode head
649c can be formed from an insulating material 654c to electrically i1solate first
electrode 650c¢ and coagulation electrode 652c.

Figure 6D illustrates a bi-polar electrode head 649d. Bi-polar electrode head
649d includes a first electro.de 650d that 1s concentric to second (e.g., coagulation)
electrode 652d and aspiration lumen 656d. Electrode head 649d also include a return
clectrode 623d. Return electrode 623d, first electrode 650d, and coagulation electrode
652d are electrically 1solated using an insulative material 654d. Return electrode
623d has a sufficiently large surface area that very little heat is generated from current
passing through it, such that return electrode 623a does not cause coagulation.

The present invention may be embodied in other specific forms without
departing from its spirit or essential characteristics. The described embodiments are
to be considered 1n all respects only as illustrative and not restrictive. The scope of
the invention 1s, therefore, indicated by the appended claims rather than by the
foregoing description. All changes which come within the meaning and range of
equivalency of the claims are to be embraced within their scope.

What 1s claimed 1s:
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1. An electrosurgical instrument or system for selectively ablating and/or

coagulating tissue in a surgical procedure, the electrosurgical instrument being

switchable between an ablation mode and a coagulation mode, the electrosurgical

“1nstrument comprising:

an elongate probe having a proximal end portion and a distal end
portion;

a first electrode positioned on the distal end portion of the elongate
probe, the first electrode being sized and configured to ablate tissue during

operation 1n an ablation mode;

a coagulation electrode positioned on the distal end portion and
electrically isolated from the first electrode, the coagulation electrode being
sized and configured to coagulate tissue during operation in a coagulation
mode, either alone or in combination with operation of the first electrode; and

a user operable input component electrically coupled to the first
electrode and to the coagulation electrode, the user operable input component
providing user selectable switching between the ablation mode and the
coagulation mode, wherein in the ablation mode the input component
selectively delivers power to the first electrode and in the coagulation mode
the mput component selectively delivers power to at least the coagulation
electrode and optionally the first electrode, wherein when operating in the
coagulation mode a greater amount of electrode surface area is activated

compared to operating in the ablation mode.
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2. An electrosurgical instrument as in claim 1, in which, in the
coagulation mode, the input component delivers a first portion of available power to
the first electrode and a second portion of the available power to the coagulation
electrode, thereby configuring the .'ﬁrst electrode for coagulation while the
electrosurgical instrument is in the coagulation mode.

3. An electrosurgical instfument as in claim 1, wherein the first electrode
and the coagulation electrode are concentric surfaces separated by an insulating
material.

4, An electrosurgical instrument as in claim 3, further comprising an
aspiration lumen in the distal portion, the aspiration lumen having an opening
surrounded by the coagulation electrode.

5. An electrosurgical instrument as in claim 1, wherein the first electrode
and/or the coagulation electrode comprises a plurality of distinct surface areas each
separated by an insulating material.

6. An electrosurgical instrument as in claim 1, wherein the larger amount
of electrode surface area that is activated in the coagulation mode is at least 10%
larger than 1n the ablation mode.

7 An electrosurgical instrument as in claim 1, wherein the larger amount
of electrode surface area that is activated in the coagulation mode is at least 25%
larger than in the ablation mode.

8. An electrosurgical instrument as in claim 1, wherein the elongate probe

1S monopolar.
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0. An electrosurgical instrument as in claim 8, further comprising a return
clectrode that is sized and configured to be attached to an external part of the body of
a patient.

10.  An electrosurgical instrument as in claim 1, wherein the elongate probe
1s bipolar, the elongate probe comprising a return electrode positioned on the distal
end portion thereof and providing an electrical return to a power source for the
clongate probe.

11.  An electrosurgical instrument as in claim 1, wherein the user operable
input component is a foot pedal.

12. An electrosurgical instrument as in claim 1, wherein the user operable
Input component 1s a switch that is incorporated into the proximal end portion of the
clongate probe.

13. A method for operating an electrosurgical instrument, comprising:

(1) providing an electrosurgical instrument comprised of an elongate
probe having a proximal end portion and a distal end portion, the distal end
portion including first electrode and a coagulation electrode, the
electrosurgical instrument further including an user operable switch for
allowing a user to select between a coagulation mode and an ablation mode;

(1) coupling the electrosurgical instrument to an RF generator, the RF
generator providing power to the electrosurgical instrument;

(i1) selecting the ablation mode for the electrosurgical instrument
using the- user operable input component and operating the electrosurgical

instrument 1n the ablation mode, wherein in the ablation mode, sufficient
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power 1s delivered to the first electrode to cause ablation of tissue in a patient;

and

(1v) selecting the coagulation mode for the electrosurgical instrument
using the user operable switch and operating the electrosurgical instrument in
the coagulation mode, wherein in the coagulation mode, sufficient power i.s
delivered to the coagulation electrode to cause coagulation of tissue in the
patient, and wherein when operating in the coagulation mode a larger amount
of electrode surface area is activated compared to operating in the ablation

mode.
14. A method as in claim 13, wherein operating the electrosurgical
instrument in the coagulation mode further comprises delivering a portion of the

power from the RF generator to the first electrode and delivering a second portion of

the power to the coagulation electrode.

15. A method as in claim 13, wherein the power of the RF generator is in a
range from 150W to 600 W.

16. A method as in claim 13, wherein the power of the RF generator is in a
range from about 200W to about 400W.

17. A method as 1n claim 13, wherein step (iii) is performed prior to step
(1v).

18. A method as in claim 13, wherein step (iv) is performed prior to siep
(111).

19. A method as in claim 13, wherein the power generated by the RF

generator 1s greater 1in step (1v) than 1n step (111).
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20. A method as in claim 13, wherein the power generated by the RF
generator 1s greater in step (iii1) than in step (iv).
21. A method as in claim 13, wherein the first electrode and the
coagulation electrode are concentric surfaces separated by an insulating material.
- 22. A method as in claim 13, wherein the larger amount of electrode
surtace area that is activated in the coagulation mode is at least 10% larger than in the

ablation mode.

23. A method as in claim 13, further comprising aspirating fluids through a
lumen 1n the elongate probe while operating the electrosurgical instrument in the
ablation mode.

24.  An electrosurgical instrument for selectively ablating and/or
coagulating tissue in a surgical procedure, comprising:

an elongate probe having a proximal end portion and a distal end
portion;

a first electrode positioned on the distal end portion of the elongate
probe, the first electrode being sized and configured to ablate tissue in an
ablation mode of the electrosurgical instrument;

a coagulation electrode positioned on the distal end portion and
electrically 1solated from the first electrode at the distal end, the coagulation
clectrode being sized and configured to coagulate tissue in combination with
the first electrode 1n a coagulation mode of the electrosurgical instrument;

a first lead wire electrically coupled to the first electrode and‘ a second

lead wire electrically coupled to the coagulation electrode; and
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a user operable switch electrically coupled to the first electrode and to
the coagulation electrode through the first and second wires, respectively, the
user operable switch providing user selectable switching between the ablation
mode and a coagulation mode, wherein in an ablation mode the switch
delivers power to the first electrode and in a coagulation mode, the switch

delivers a first portion of the power to the first electrode and a second portion

of the power to the coagulation electrode.
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Fig. 2
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