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ELECTROSURGICAL INSTRUMENT

FIELD
[0001] The present teachings generally relate to electrosurgical instrument tip arrangements
for use in both bipolar and combination monopolar/bipolar devices. More specifically, the
present teachings address the arrangement of multi-electrode electrosurgical tip designs.

BACKGROQUND

{0002} Typically, electrosurgical insfruments have stand-alone monopelar capabiiities of
bipolar capabilities. Combination devices that can be ulilized in both monopolar and bipolar
maode have also been developed. Based upon the operational needs of each type of devige,
different slectrosurgical device fip designs are generally wiilized for each of stand-alone
monopolar, bipolar, or combination monopoiar/bipolar devices.

{0003] Some examples of such electrosurgical instrument tip arrangements may be found in
U.S. Patent Nos. 5,403,312; 6,030,384; 6,113,598, 8,458,128; £,926,716; and 7,604,635, all of
which are incorporated by reference herein for all purposes. it would be desirable to have an
electrosurgical device tip design that provides improved function for a stand-alone bipolar
device and may also be utilized for a combination monopolar/bipolar device. it would be further
beneficial 1o have an electrosurgical device that may be used in open surgery as forceps and
may be used for electrical cutting and/or hemostasis.

SUMMARY

[0004] The present teachings meet one or more of the needs identified herein by providing
an electrosurgical instrument comprising a first arm camrying a first and second electrode and an
optional third slectrode, wherein the first and second eleclrode are optionally two integrally
formed discrefe conductors. The instrument may further include a second arm opposing the first
arm, the second arm carying one of & nonconductor slement or ons or more conductive
glements. Only ane of the first electrode, second electrode, third electrode, or one or more
conductive slements may pass energy in a monopolar mode and at least two of the first
electrade, second electrode, or one or more conductive elements may pass energy in & bipolar
mode.

{0005] In another embodiment of the present teachings, the instrument may comprise a first
arm carrying g first and second slectrode and an optional third electrodse and a second arm
opposing the first arm, the second arm carrying one of more electrodes, The first arm, the
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second arm or both may include a plurality of electrodes free of direct confact with one another
but in electrical connectivity with one another to pass energy in a monopolar mode and at least
two of the first electrode, second eleclrode, or one or more electrodes of the second arm pass
gnergy in a hipolar mode.

[o0os]} Another possible embodiment of the present teachings comprises an electrosurgical
instrument comprising a first arm carrying a first and second elecirode and a second arm
opposing the first arm, the second arm carying a conductive element. The conductive element
may be a fleating electrode so that a preferential path is created for energy flow from one or
more of the first and second electrode via the floating elecirode in hipolar mode.

[eoo7] Yet ancther embodiment addressed by the presemt teachings includes an
electrosurgical instrument comprising a first arm carrying a first slectrode and a second amm
apposing the first arm, the second arm carrving a second slectrode. Only one of the first
electrode or second electrode may pass energy in a monopolar mode and both of the first
electrode and second slectrode may pass energy in a bipolar mods.

[0008] Another embodiment addressed by the teachings herein includes an electrosurgical
instrument comprising a first arm carrving a first electrode and a second arm opposing the first
arm, the second arm carrying a second electrode. Al least a portion of one or more of the first
glectrode and second electrode may pass energy in a monopolar mode and at least a portion of
one or more of the first electrode and second electrode may pass energy in a bipolar mode. At
least a portion of one or more of the first electrode and second electrode passes energy in
monopolar mode and extends from a spine or side edge of at least one of the first or second
arms.

[0009] The teachings herein further provide for an electrosurgical instrument comprising a
first arm carrying a first electrode, a3 second arm apposing the first arm, the second arm carrying
a second slectrode, g third slectrode, and optionally one or more additional electrodes. The first
glectrode and second electrode may pass energy in a monopolar mode and at least two of the
first electrode, third electrode, or one or more additional electrodes may pass energy in a bipolar
mode.

{00101 The teachings herein provide for electrosurgical instrument 8ip arrangements that
may be utiized in both bipolar and combination monopolar/bipolar devices. The teachings
herein further provide for electrosurgical instrument tip arrangements that may be used in open
surgery as forceps and may be used for eleciical cutting and/or hemostasis. The teachings
herein also provide for tip arrangements including a plurality of slectrodes and insulating
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portions for facilitating improved energy flow depending upon the need for cutling or hemostasis
and the monopolar or bipolar nature of the ensrgy facilitated through the tips.

BRIEF DESCRIPTION OF THE DRAWINGS
{6011} Fig. 1 shows an #lustrative example of a lip arrangement of an electrosurgical
instrument in accordance with the present teachings.
[0012} Fig. 2 shows an additional flustrative example of a fip arrangement of an
electrosurgical instrument in accordance with the present teachings.
{0613} Fig. 3 shows an asdditionsl llustrative example of a tip arrangement of an
electrosurgical instrument in accordance with the present teachings.
[0014] Fig. 4a shows a cross-seclional view of the tip arrangement of Fig. 2 when
contacting a tissue sample.
{0615 Fig. 4b shows a cross-seclional view of the ilip arrangement of Fig. 3 when
contacting a tissue sample.
{00186} Fig. 5a shows an Hlustrative example of a tip arrangement and electrical circuit of an
electrosurgical instrument in accordance with the present teachings.
{0017} Fig. 5b shows an additional iflustrative example of a tip arrangement and electrical
circuit of an slectrosurgical instrument in accordance with the prasent teachings.
{0018} Fig. 6a shows an additional illusirative example of a lip arrangement of an
electrosurgical instrument in accordance with the present teachings.
{0018 Fig. 8b shows an additional illustrative example of a tip arrangement and electrical
circuit of an electrosurgical instrument in accordance with the present teachings.
{00201 Fig. 6c shows an additional lusirative example of a fip arrangement and electrical
circuit of an electrosurgical instrument in accordance with the present teachings.
[0021] Fig. 7 shows an additional Hlustrative example of a tip arrangement of an
electrosurgical instrument in accordance with the present teachings.
[0022] Fig. B8a shows an additional illusirative example of a iip arangement of an
glectrosurgical instrument in accordance with the present teachings.
{0023} Fig. 8b shows an additional Hilustrative example of a tip arrangement and electrical
circuit of an electrosurgical instrument in accordance with the present teachings.
{00241 Fig. 8¢ shows an additional ilustrative example of a p arrangemeni and eleclrical
circuit of an electrosurgical instrument in accordance with the present teachings.
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{00285] Fig. 8 shows an additional illustrative example of a Hp arrangement
slectrosurgical instrument in accordance with the present teachings.

{0026] Fig. 10 shows an addiional illustrative example of a lHp arangement
electrosurgical instrument in accordance with the present teachings.

[0027] Fig. 11a shows an example of a lip arangement and eleclrical circuit
electrosurgical instrument in accordance with the teachings in the prior art.

{00628] Fig. 11b shows an example of a lip arrangemert and elecinical circuit
electrosurgical instrument in accordance with the teachings in the prior art.

{0029] Fig. 12a shows an example of a Hip arrangement and electrical circuit
electrosurgical mstrument in accordance with the teachings in the prior art.

{0030 Fig. 12b shows an example of a tip arrangement and electrical circuit
glectrosurgical instrument in accordance with the {eachings in the prior art.

{00311 Fig. 13 shows an adddional illustrative example of a tlip arrangement
electrosurgical instrument in accordance with the present teachings.

[0032] Fig. 14 shows an additional illustrative example of a tlip arrangement
electrosurgical instrument in accordance with the present teachings.

{0033] Fig. 15 shows an additional illustrative example of a lip arrangement
glectrosurgical instrument in accordance with the present teachings.

{0034} Fig. 16 shows an additional illustrative example of a tip arrangement
slectrosurgical instrument in accordance with the present teachings.

{0035] Fig. 17 shows an addiional illustralive example of a tip arrangement
electrosurgical instrument in accordance with the present teachings.

[0038] Fig. 18 shows an additional illustrative example of a tlip arrangement
electrosurgical instrument in accordance with the present teachings.

{0037} Fig. 19 shows an additional iliusirative example of a lip arrangement
electrosurgical instrument in accordance with the present teachings.

{0038} Fig. 20 shows an additional illustrative example of a tlip arrangement
electrosurgical instrument in accordance with the present teachings.

{00391 Fig. 21a shows an additional illustrative example of a tip arangement
electrasurgical instrument in accordance with the present teachings.
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[0040] Fig. 21b shows an additional illustrative example of a tip arrangement and electrical

circuit of an slectrosurgical instrument in accordance with the present teachings.

{0041] Fig, 22a shows an addilional lustrative example of a tip arrangement of an

electrosurgical instrument in accordance with the present teachings.
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{0042} Fig. 22b shows an additional illustrative example of a tip arrangement and electrical
circuit of an slectrosurgical instrument in accordance with the present teachings.

{6043} Fig. 23 shows an additional illustrative example of a fip arangement of an
electrosurgical instrument in accordance with the present teachings.

[0044} Fig. 24 shows an addiional illustrative example of a tip arrangement of an
electrosurgical instrument in accordance with the present teachings.

{00645] Fig. 25 shows an additional illustrative example of a tip arrangement of an
electrosurgical instrument in accordance with the present teachings.

[0046] Fig. 26 shows an additional illustrative example of a tp arrangement of an
electrosurgical instrument in accordance with the present teachings.

{00471 Fig. 27a shows an additional flustralive example of a tip arangement of an
glectrosurgical instrument in accordance with the present tegchings.

[0048] Fig. 27b shows an additional Hlustrative example of a tp arrangement of an
electrosurgical instrument in accordance with the present teachings.

DETAILED DESCRIPTION

{06049] This application claims the benefit of the filing date of U.S. Provisional Application
Serial No. 81/787,731 filed March 15, 2013, and U.S. Prowvisional Application No. 61/902,933,
filed November 12, 2013 the contents of these applications bsing hereby incorporated by
reference for alt purposes.

{0050} The explanations and dlustrations presented herein are intended to acquaint others
skilled in the art with the teachings, its principles, and i{s practical application. Those skilled in
the art may adapt and apply the {eachings in its numerous forms, as may be best suited {o the
requitements of a particular use. Accordingly, the specific embodiments of the present
teachings as sel forth are not intended as Deing exhaustive or limiling of the teachings. The
scope of the {eachings should, therefore, be determined not with reference to the ahove
description, but should instead be determined with reference o the appended claims, along with
the full scope of equivalents 10 which such claims are entitled. The disclosures of alt articles and
references, including patent applications and publications, are incorporated by reference for all
purposes. Other combinations are also possible as will be gleaned from the following claims,
which are also hereby incorporated by reference into this written description.

{0051] The present teachings are directed toward electrosurgical nstrument Hp
arrangements. The tips are generally those associated with electrosurgical forceps. The
glectrosurgical instruments upon which the tips are located may be any device that may be used
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by a surgeon {o perform a surgical procedurs. The elecltrosurgical device may be used {o cut,
perform hemostasis, coaguiate, desiccate, fulgurate, electrocauterize, or any combination
thereof. The elecirosurgical instrument tips may be integrated with any device that includes
bipolar capabilities or both bipolar capabilities and monopolar capabilities. The electrosurgieal
instrument tips are preferably uliized in either open or laparoscopic swrgery as opposed to
solely laparoscopic procedures.

{0052 The instrument tips may be utilized in combination monopolar/bipolar devices. When
in a monopolar configuration (e.g., when included in a combination monopoiar/bipolar device)
one of morg of the plurality of electrodes may receive power through the device and a refum
glectrode may be located at another location outside of any hand-held portion of the
glectrosurgical instrument. Alternatively, two or more slectrodes may be integrally formed or in
glectrical conneclivity with ong another o funclion as monopolar elecirode. A monepoiar
configuration may be desired to cut tissue, apply power {o a large area, or @ combination
thereof. Any use of the instrument lips described herein in monopolar mode may be for the
purpose of dissection, less delicate procedures, less localized electrosurgery, or both when
compared 0 bipolar electrosurgery.

{0053] The instrument tip when in a bipolar configuration (e.g., as part of a stand-alone
bipolar device or as part of a combination monapalar/bipolar device) may be arranged such that
one of a plurality of slectrodes receives power and that power transfers to a second adjacent
and/or opposing electrode creating a path for the power that is relatively short when compared
to the path in the monopolar configuration. In a preferred hipolar configuration, the instrument Hp
may include two electrodes on a first surface and one slectrode (e.g., one conductive portion)
on an opposing second surface. In yel another preferred bipolar configuration, the instrument tip
may include a first bipolar electrode on a first surface and a second bipolar elecirode on a
second opposing surface. The surfaces may be configured as forceps including first and second
arms such that a first arm carries the first surface and a second arm carres the second surface.
One or more slectrodes or any other conductive portion may be located in opposing relationship
witht one or more additional electrodes or conductive portions. One or more electrodes may be
jocated on non-opposing {eu., osulside edge) surfaces of the arms of the instrument tip. # is
understood that conductive portions may be electrodes or may simply be conductive in nature
and not operating as an electrode.

{0054] The instrument tips may be forceps instrument tips. The forceps may be any forceps
that may be used to grip, hold, squeeze, or 8 combination thereof one or more objects. The
forceps may include one or more finger grips {L.e., configured like scissors) that may be used (o
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move the forceps so that they may be used o grip one of more objects. The forceps may be
free of finger grips and be actuated by direct pressure being applied to opposing sides of the
forceps so that the forceps close and grip an object. The forceps include the first and second
arms.

[0055] Each arm may include one or more surfaces that form the instrument tp
arrangements described herein. As menlioned above, the instrument tips may be configured in
one or more electrosurgicsl configurations (e.g., & monopolar configuration, bipolar
configuration, or a8 combination of both). in addition to the arrangement of the tip surfaces as
described herein, the lips may include teeth, serrations, mouse teeth, free of teeth (e,
smoath), or any combination thereof. The instrument Hips may include a plurality of conductive
porions which may include one or more electrodes and one orf mare insulating portions.
FPreferably, the tip region includes insudation on the non-contact portions of the arms so that
electrosurgical energy is not transferred through incidental contact. The arms may include an
active portion (&.g., a conductive portion) and an inactive portion {e.g., an insulated portion).
[0058] The active portion may be any portion of the device that may be used o apply power
or facilitate the flow of energy. The aclive portion may be the same portion as the electrodes an
the surfaces of the arms. Thus, for example, when tissue is grasped between the first and
second surfaces {e.g.. contact portions) of the arms, powser may be supplied to the lissue
through this contact portion. Energy may thus flow through one or mors of the first and second
surfaces and into andfor onto the tissue. The active portions may be substantially surrounded by
inactive portions or portions that are insulated. The inactive potdion may be any portion that
does not supply power, that is insulated, or both. The inactive portion may be any portion that
may transfer power through incidental contact. For example, an outside portion of the arms may
be coated with an insulating material so that if the arms accidentally contadt tissue proximate 1o
the tissue of interest the proximate tissue is not subjected to g transfer of power, The inactive
portion and the aclive portion may be made of different materigis, coaled with different
materials, or both.

{06571 The arms may be made of any material that may be used o grip, hold, squeeze, wr a
combination theredf and provide maonoepolar power, bipolar power, or a combination of both to a
desired location. The arms may be made of one material and at least a portion of the tip region
of each arm may include or be coated with one or more materials that may be nsulating. Af
feast a portion of the tip region of one or both of the arms may include a conductive material.
The conductive material may be formed as a coating having a higher conductivity than a base
material. The conductivity of a given portion of the arm may have a higher or lower conductivity
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than an adjacent portion of the arm. The one or more arms may include one or more materials
along the length of the arm. For example, the arms may be entirely made of stainless steel
Preferably, each amm includes two or more materials. For example, the arms may have a base
material of stainless stee! and at least a portion of the ams may be coated with an insulating
material such as silicone or polytelraflucrosthylene (PTFEL The arms may include any material
that is safe for use in a surgical procedure, and preferably an electrosurgical procedure. The
arms may include metals, plastics, polymers, elastomers, gold, silver, copper, titanium,
aluminum, on based metals, stainless steel, silicone, polytetraflucorcethylene (PTFE), insulating
polymers, rubber, or a combination thereof, Preferably, each arm is subsiantially coated with an
insulating material except for a contact region where an arm directly contacts a second am.
The arms may be coated in regions where the user contacts the arms. The arms may bave an
active portion and a passive portion. For example, the active portion may be a metal that
extends through the arms and is used to provide monopolar energy, bipolar energy, gripping
capabilities, holding capabilities, squeezing capabilities, or a combination thereof. The passive
portion may be a portion that houses the active portion. The passive portion may be a housing.
{0058] The arms may be localed within a housing. The housing may be any device thal may
include one or more arms and be gripped by a user during use. The housing may provide for
electrical connection, mechanical connection or a combination thereof between two or more
arms. The housing may be a pivol point so that the two arms may be moved when the housing
is compressed. The housing may substantially surround the arms so that only the Hip region
including the tp portions exdends out of the housing and is exposed. The housing may surround
an outer surface of the arms and an inner surface of the arms may be exposed. The housing
may be electrically connected to a power source and provide power 1o each of the arms. The
housing may be electrically insulating. The housing may include ane of more activation buttons,
one or more printed circuit boards and assocciated controls, one or more monopalar electrodes,
one of more bipolar electrodes, one or more shields, one or more channels, or a combination
thereof.

{00581 The monopolar glectrode may be any device that may be used to apply monopolar
power during a procedure. The monopolar electrode may be a separate piece that when
activated may be used to supply monopolar power. A monopolar electrode may be formead on
only one arm. A monopolar electrode may be formed on both arms. The monopolar electrode
may be located on or adjacent an inner edge surface of an arm of the device. The monopolar
electrode may be localed on or adjacent an outer edge surface of the arm of the device, The
monopalar electrode may operate in monopolar mode upon recelving monopotar eneargy. A
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portion of the monopolar electrode may also operate as part of a bipolar slectrode system. The
monopolar electrode may be located on ons surface of one arm along with a8 sscond electrods.
The monopolar electrode may be used for electrically cutting.

{0060} One or more of the slectrodes {e.q., the first, second, third, fourth or any additional
glectrode} may be made of the same material as one or both of the arms. Preferably, the arms
and the one or more electrodes are made of different materials. The one or more electrodes
may he made of one material. Preferably, the one or more elecirodaes include two or more
materials. The one or more eleclrodes may be formed of two or more integrally formed
glectrodes {e.g., discrete conductors} having a joint formed thersbetween. In one embodiment,
one of the two integrally formed electrodes may allow for better thermal dissipation while the
aother allows for reduced thermal dissipation. The one or more electrades may be made of
stainless steel, copper, silver, tHanium, a metal, a surgical steel, 3 metal with good thermal
dissipation properties, a metal with reduced thermal dissipation properties, or a combination
thereof. The one or more electrodes {or a portion thereof) may include a coating. The coating
may be any coating thal provides insulating properties, provides improved thermal dissipation,
prevents corrgsion, or a combination thereof. The coating may be a polymer, an elastomer,
silicane, polvietrafiucoroethyiens (PTFE), the like, or a combination thereof. The coaling may
extend over substantially the entirety of the one of more slectrodes except for the aclive region
of the one or more electrodes. The one or more electrodes may include one or more electrode
insulators.

{0081} Any electrode insulator may be formed of a material that may insulate all or a portion
of the active portions of the arms. The electrode insulator may prevent undesired coniact of
tissue with the electrode when the electrosurgical device is in use. The electrode insulator may
prevent power from being fransferred from one or hoth of the ams 0 the one or miore
glectrodes.

{0062} A first electrode may be located on a first surface which is formed on the first arm.
The first electrode may be located along an inner surface of the first arm. The first electrode
may extend fram one ar more outside surfaces of the first arm. The first electrode {or any of the
glectrodes) may be located along the inner surface of the first amm and may aiso exdend fram an
outside surface of the first arm. The first arm and first surface may include a first and second
electrode. The second electrode may extend from an outside surface of the first arm. The
second slectrade {or any of the electrodes) may be located along the inner surface of the first
arm and may aiso extend from an cutside surface of the first arm. The second electrode may be
substantially free of any direct contact (e.g., direct physical contact as opposed electiical
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contact) with the first electrode. The first and second elecirodes (or any combination of
glectrodes) may be integrally formed discrete conductors which may have a joint formed
therebetween. The first and second elecirodes {or any combination of electrodes) may be in
electrical communication with one another for operating together as an glectrode. One or more
of the first and second electrode may be a bipolar slecirode. One or more of the first and
second electrode may be a monopolar electrode. One or more of the first and second electrode
may function as both 38 monopolar electrode and a bipolar elactrode. The first and second
electrodes may be located adjacent each other for forming the first surface. The first arm may
also include a third electrode, which may also be located on the first surface of the first arm or
may extand from an oulside edge of the first arm. The third electrode may be adapted for
operation in monopolar mode only, bipolar made only, or may be adapled for both monapolar
and bipolar use. Any of the first, second or third dlectrodes may include an insulating portion
located adjacent one or more terminal edges of the electrode, whereby such insulating portion is
focated in between one or more electrodes. The size of the insulating portion between the one
or more electrodes (e.g9., the distance between the one or more electrodes) must be sufficiently
targe to prevent direct contact between the one or more electrodes. The size of the insulating
portion between the one or more electrodes may be small encugh so that powser can flow from
one electrode to another electrode, generally via a portion of tissue.

{00863} A second surface may oppose the first surface and may be located on the second
arm. The second surface may include one or more conductive elements which may be an
glecirode. The second surface may also include an insulaling portion. The insulating portion
may be located adjacent the conductive element on at least one edge of the conductive
element. The insulaling portion may be located along at least two edges of the conductive
element. The inswlating portion may be lbcated along at least three adges of the conductive
slement. Alternatively, the second surface may be substantially free of any conductive slement.
The second surface may consist essentially of an insulating portion. The conductive element on
the second surface may be an electrode located along the inner surface of the second arm and
may oppose one or more electrodes on the inner surface of the first arm. The conductive
glement may be an electrode located along an outside edge of the second armm. Two or more
conductive elements may be located along the inner surface of the second arm and may also
extend from an outside surface of the second arm. The conductive element may be an electrode
that is adapted for operation in monopolar mode, bipolar made, or both monopolar and bipolar
mode.

10
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[0064] The first arm may include a first electrode, which may operate in monopolar mode,
bipolar mode, or both monopolar and bipolar mode. The first electrode may be ocated along an
inmer surface of the first arm, but a portion of the first electrode may also extend from one or
more side edges of the arm or even a hack edge (e.g., spine portion) of the arm. The first
electrode may extend from multiple side edges of the first arm. The second amm may include a
second electrode and energy may pass from the first electrode on the first arm fo a second
electrode on the second arm when used in bipolar mode. in the same arrangement, a switch
may be activated so that only the first slectrode passes energy when in monopolar mods {or
alternatively only the second electrode passes energy in monepolar mode). The first arm may
include a first electrode and the second arm may nclude an opposing sscond electrode such
that both of the first and second electrodes are located along an inner surface portion of each of
the first and second arms and both of the first and second electrodes include an extension
portion exlending from a side edge or back edge of each of the first arm and second arm.
Energy may pass from the first electrode to the second electrode in bipolar mode. Each of the
extension porlions may pass energy in monopolar mode.

{D065] The first arm may include a first and second electrode. One or more of the first and
second electrodes may operate in bipolar mode. One or more of the first and second elecirodes
may cperate in monopolar mode. One or more of the first and second electrodes may operate in
both bipolar and monopolar mode. The second arm may include only insulating material and
may be substantially free of any conductive portion {e.q., electrode}. The second arm may
include one or more electrodes. The second arm may include a first and second slectrode. The
first arm may include a third electrode. The second arm may include a third electrode. Any
electrode located on the first or second arm may be located on an inner surface of the am or
may be located (2.g., may extend from) an exienor suwface of the arm which may be a side
edge of the arm or a back edge {e.g., 8 sping portion) of the arm.

[00eE] Any elacirode may be formed of one material or of two or more materials. Two or
more electrodes of the same or different material may also be integrally formed as two discrete
conductars 1o act as a single electrode. The twa or more materials may be selected based upon
desired thermal dissipation of the electrode at different locations. As an example, a low thermal
dissipation material may be utilized for the electrode through which energy flows during use of
the device in monopolar mode. Such material would allow that portion of the electrode to heat
thereby requiring less overall voltage. A high thermal dissipation material may be utilized for a
second electrode. The two discrete conductors {low dissipation and high dissipation) may
include a joint located therebetween. The joint may provide a thermal insulation function such
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that the heating of the lower thermal dissipation material does not cause heating of the high
thermal dissipation material. In one non-limiting example, the lower thermatl dissipation material
may include steel and the high thermal dissipation material may include copper and/or silver,
{00671 The concept of a joint between two Or more electrodes in an effort o control heat and
glectricity transfer may aiso be utilized in electrodes formed of only one monolithic material.
Such a joint may be formed by the shaping of the conductive materials. More specifically, one or
more electrodes may be formed (o have a "botlle-neck” feature where the material for forming
the electrode is indented and adjacent o two or more iobes (see for example figures 28a and
26b}. This indentation aliows for thermal separation by allowing energy transfer but minimizing
heat transfer bebween lobes. The joint may be in the form of a wave shaped ribbon which may
be pressed into slot localed along the tip. The joint may be formed as flat ribbon pressed into a
siof with knobs., The slot along the {ip may be filled with epoxy, pulty, o filer to hold the ribbon
in place.

{0068] In one embodiment, in the event that the conductive element is a floating slectrode,
the interaction between the first and second bipolar electrodes located along the inner surface
of the first arm and the floaling electrode may be such that energy flows through the first bipolar
elactrode, towards the floating electrode and hack to the second bipolar electrode. During use, a
tissue portion may be located between the first and second inner surfaces (e.g., between the
first and second arms). Thus, energy may flow through the first bipolar electrode and then flow
to any combination of onto the tissue, into the tissue, or through the lissue. if the instrument
receives a tissue in between the first and second arm during use in bipolar mode, bipolar energy
travels through at least a portion of the tissue when moving along an energy path between the
first electrode, the floating electrode, and the second electrode. The second arm may include an
insulation portion (as shown for example in Fig. 40) so that bipdar energy travels through a
targer portion of the tissue as compared o that of a second arm without the insulation portion.
[0063] A first and second elsctrode may be located on the first of two opposing arms and a
third electrode may be located on the second of the two opposing arms. Alternatively, a first,
second, and third electrode may be located on the first arm. A first elecirode may be located on
the first arm and a second electrode located on the second arm. Thus, Hssue located in
between the two opposing arms may electrically connect the arms, form an electrical bndge
between the two amms, or both. {n the event that the device is utilized in monopolar mode, the
fiest arm may have a single monopolar electrode {which may the first, second, or third slectrode)
and the lissue contacted by that electrode may electrically connect the monopolar electrode with
a return eleclrode, act as an slectrical bridge between the monopolar electrode and the retum
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glectrode, or both. One or more of the electrodes may be combined to form 3 single potential in
monopolar mode. In the event that the device is a combination monopolarthipolar device, the
gireuit may include a switch that switches between the monopolar configuration and the bipolar
configuration. The switch may activate one of the bipolar electrodes and deactivate the retumn
pad or vice versa, activate one bipolar electrode and deactivate the monopolar electrode or vice
versa, deactivate one bipolar electrode and leave the electrode open (i.e., not powered),
deactivate the monopolar electrode and leave the slecirode open, deactivate both bipolar
electrodes and aclivate the monopolar electrode and the return electrode or vice versa, or a
combination thereof. The monopolar electrode (8.g.. one of the first and second electrode), one
or more of the bipolar electrodes {e.g., the first and second electrode), or a combination thereof
may be connected o an alternating current power source, 8 direct current power source, of
both. Preferably, the monopolar electrodes, the hipolar elecirodes, or both are connected 1o an
altemating current power source. The monopolar electrode, the bipolar electrodes, or both may
complete a circuit when in contact with tissue.

[0070] The device tip arrangements as described herein are designed for improved funclion
and interchangeahility in a variety of device configurations. Each surface described may include
specific materials having desired funclions at selected locations {o improve the function of the
device. Such materials may be selected and located depending on the desired function of the
device. For example, the second arm may carry a nonconductor element and be substantially
free of any conductive surface, such that only the first arm includes conductive elements. Thus,
the second arm may be free of any electrical connectivity and merely provides a compressive
force during a surgical procedure. Alternatively, the second arm carries a conductive element.
The conductive element on the second arm may act {o improve the path of energy between the
electrodes in bipolar mode, The conductive slement may be a floating slectiode so that a
preferential path is created for energy flow fromy one or more of the first and second elecirode
and the location of the path is easily modified by location of the floating electrode. Thus the
energy may flow belwesn the first electrode 10 the second electrode via the floating electrode in
bipolar mode. The energy may flow from only one of the first or second electrode o a retumn
glectraode remote from but in electrical communication with the first arm in monopolar mode.
[0071] One or more of the first and second arms may include insulated portions. The
second arm may carry an insulation portion. This insulation portion may be iocated so that #
extends the length of an energy path between the first and second electrode (see length (B at
Figs. 2 and 3}. The first arm may include an insulation portion betwesn the first and second
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glectrodes. The second arm may include an insulation portion that opposes the insulation
portion betweaen the first and second electrodes on the first arm.

{6072} Figure 1 shows an illustrative arrangement for an electrosurgical instrument tip 10
The tip 10 includes a first arm 12 and a second arm 14, The first amm 12 includes a first
alectrode 16. The first arm also includes a second electrode 18. The second arm 14 may be
free of any electrode and may have only a non-conductive component 22 and no conductive
componert. The first arm 12 may also include insulating {non-conductive) portions 28a, 28b,
and 28c, such that a first insulating portion 28a is located adjacent a terminating edge of the first
glectrode. A second insulating portion 28b may be located in belween the first elechrode and
second electrode. A third msulating portion 28¢ may be located adjacent a terminating edge of
the second electrode.

{80731 Alternatively, as shown in Fig. 2, the instrument tip 10 includes a first arm 12 and a
second arm 14. The first arm 12 includes a first electrode 18. The first arm also includes a
second electrode 18. The second arm 14 also includes an electrode 20 {e.g., a third electrode)
which may be a floating slectrode {e.g., may be free of any electrical connection with any
electrode or ground) or may be fixed at one potential (2.g., elecirically altached to the ground).
The second arm may include one or more insulating (non-conductive) partions 28. The second
arm includes & first insulating portion 28d which subsiantially surrounds the slectrode 20 {8.g.,
the conductive portion) on the second arm on at least one, two, or three sides. The electrode 20
may instead be coplanar with the first insulating portion 28d or may extend beyond the surface
of the first insuiating portion. As in the embodiment shown at Fig. 1, The first arm 12 may also
include insulating (non-conductive) portions Z8a, 28b, and 28¢, such that a first insulating
portion 28a is located adjacent a terminating edge of the first eleclrode. A second insulating
portion 28b may be located in between the first electrode and second electrode. A third
insulating portion 28¢ may be located adjacent a terminating edge of the second electrode.
[0074] Fig. 3 ilustrates an additional embodiment including a second insulating portion 26
located on the second arm. The addition of the second insulating portion 26 assists in directing
energy from the first electrode 16 to the second electrode 18 via the third electrode 20 such that
the flow of energy runs between the second insulating portion 26 and first insulating portion 28d
of the second arm.

[0075] Fig. 4a depicts a cross-sectional view of an interface between the instrument tip 10
of Fig. 2 and a tssue sample 30. As shown, the path of energy 32 flows into the second
slectrode 18, through a portion of the lissue 30 toward the third electrode 20 and back to the
first electrode 16.
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{0078} Fig. 4b depicis an additional cross-sectional view of an interface belwesen the
instrument tip 10 of Fig. 3 and a fissue sample 30. In this embodiment, the inclusion of the
second insulating portion 26 causes the path of energy 32 to exiend further into the tissue 30 as
the second insuating portion acts to guide the energy further toward the third electrode 20. The
length of the second insulating portion 26 is also shown as longer than the length of the
opposing insulating portion 28b, thus further extending the path of energy 32

{00771 Fig. Sa displays an instrument tip 10 and associated electrical connections in use in
bipolar mode. The first arm 12 includes a first electrode 18 and the second arm 14 includes a
second efectrode 18. A first extension portion 34 of the first electrode 18 extends from a side
edge 36 of the first arm. When used in bipolar mode, the path of energy 32 moves between the
first electrode and second electrode. The first and second electrodes are furthey connected via a
gireuit 38,

[0078] Fig 5b shows the instrument tip of Fig. 5a i use in monopolar mode. The first and
second electrodes (16, 18) are present, however there is no energy flow between the first and
second electrode. The path of energy 32 flows instead through the extension portion 34 of the
first electrode, through tissue (not shown), 1o a remote ground pad 40,

{6079] Fig. 8a shows an instrument tip 10 incliding a first eleclrode 16 on the first arm 12
and a second electrode 18 on the second arm 14, Both of the first and second electrodes
include an extension portion 34a, 34b extending from a terminating side sdge 38a, 36b of the
first arm and second arm respectively. in such an arrangement both the first and second
glecirodes have the capahility of operating in monopolar mods.

[0080] As shown in Fig. 8b, the instrument tip of Fig. 6a may be connected via a circuit 38,
When used in bipolar mode, the energy path 32 flows between the first electrode 18 and second
electrode 18 and the first and second electrode are connecied 0 an energy source {and one
ancther) via the circuit 38, The first slectrode 16 is connected 1o 8 power souwrce via a first
connector 17, and the second electrode 18 is connected 1o &8 power source via a second
connector {e.g., a second connector that includes connector portions 18 and 23} A third
connector 21 is available, but does not provide connectivity when the device is used in bipolar
mode.

[o0B8 1} Fig. 8¢ shows the instrument tip of Figs. 6a and 8b in use in monopolar mode,
whereby the circuit 38 no longer connects the first electrode 16 and second electrode 18. As
shown, both first exiension portions 34a, 34b of the first and second electrade are connected to
a monopolar energy source and the energy path 32 flows through sach extension portion,
through fissue {not shown), to a remote ground pad 40, As shown, during use in monopolar
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mode, the first and second electrodes are in electrical contact with one another such that a
single monopolar energy supply can provide for use of both extensions portions. Similar to the
bipolar configuration shown at Fig. 8b, the first electrode is connected to the power source vig
the first connector 17. Mowever the second electrode is free of any connectivity o the power
source via the second connector 19, However, the connector portion 23 that was part of the
second connector in bipolar mode is connected to the power source and also now connected to
the third connector 21 via a connactor portion 25.

{06082} As shown for example in Fig. 7, the instrument tip 10 may inciude 3 first electrode 16
may include a first extension portion 34 and a second extension portion 35. One or both of the
first and second extension portions may pass energy when in monopolar mode. The first
glectrode 18 may also pass energy i bipolar mode such that a bipdlar ehergy path 32 flows
between the first electrode 16 and second electrade 18,

j0083] A first extension portion 34a, 34b may extend from a spine porlion 42 of the
instrument tip 10 as shown in Figs. Ba-B¢. Fig. 8a shows an exemplary instrument tip 10
including a first electrode 16 and second electrode 18, each including a first extension portion
34a, 34h extending from g spine portion 42 of the instrument 4p. Fig. 8b shows the instrument
fip of Fig. 8a when in use in bipolar mode. As shown, the energy path 32 from the circuit 38
flows between the first electrode 16 and the second slectrode 18, Alternatively, as shown in Fig,
gc, in monopolar mode, the energy path 32 flows from one or more of the first extension
portions 34a, 34b located on the spine portion 42 through tissue (not shown) to a ground pad
40. As shown, during use in monopolar mode, the first and second electrodes are in electrical
contact with one ancther such that a single monopolar energy supply can provide for use of
both extensions portions.

{0084} Alternatively, only one of the first or second electrode may include an extension
portion that exiends from g spine portion of the instrument tip. As shown for example at Fig. 8,
the first electrode 16 includes an extension portion 34 extending from the spine portion 42 of the
first arm 12 of the instrument tip 10. As shown the second arm 14 includes a second electrode
18, however the second electrode s free of any extension portion and thus may not be In
receipt of any energy flow during use of the instrument {ip in monopolar mode.

{0085} Fig. 10 depicts an altemnative instrument tip arrangement wherein the first electrode
16 and second electrode 18 are both located on the first arm 12 of the instrument tip 10. The
embodiment shown at Fig. 10 further includes a second arm 14 of the instrument Hip that s free
of any electrode. Both the first arm 12 and the second arm 14 are free of any elecirode that

passes energy in monopolar mode.
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{0088} Specific examples of prior art tip arrangements for operating in both monopolar and
bipolar mode are shown at Figs. 11a-11b and 12a-12b. As shown for example at Fig. 11a, the
instrument tip 10 includes a first electrode 16 and second electrode whereby in bipolar mode the
gircuit 38 connects the first and second elecltrodes 186, 18 and remains unconnected to any
ground pad 40. The first eleclrode 18 is connected to 8 power source via a first connector 17.
The second electrode 18 is connecled 10 a power source via a second conneclor formed of
mudtiple connector pordions 19, 23, 25. Additional connectars 21, 27 are not utilized in the circuit
when in bipolar mode. Howsver, as shown in Fig. 11b, the circuit 38 is arranged to both provide
gnergy to the first electrode 16 and second electrode 18 and also connect via an energy path 32
to a ground pad 40 in monopolar mode. Additional connector 21 is connected to second
conmnector 35 for forming & circuit that includes the ground pad 40, Additional connector 27 is
also included in the cireuit by connecting to second connector portion 18. Prior art instrument Hp
arrangements arranged to provide only monopolar of only bipolar functionality are shown at
Figs. 12a and 12b. As shown for example in Fig. 12a, an energy path 32 is formed betwsen the
first electrode 16 and second electrode 18 when used in bipolar mode while the circuit 38 is free
of any connection {0 a ground pad 40. However, in monopalar mode {as shown in Fig. 121, the
fiest arm 12 and second arm 14 are closed toward each other allowing for use of a portion of
one or more of the first electrode 16 and second electrode in monopolar mode whereby the
circuit 38 no longer connects the first slectrode and second electrode, but rather forms and
energy path 32 that includes the ground pad 40. These prior arrangements include first and
second electrodes that are free of any portion that extends from the spine portion {e.g., a back
edge of the arm} or an exierior side edge of the arm. Thus, the first and second electrodes are
joined to form & common monopolar electrode that is blunt and free of any extension portion
{e.g., blade}.

{0087} The instrument tip may be arranged {0 include mutliple distinct elecirodes on one
arm whereby one electrode passes energy only in bipolar mode and one passes energy only in
monopolar mode. More specifically, as shown at Fig. 13, the first arm 12 includes a first
electrode 18 and the second arny 14 includes the second electrode 18, The first arm further
includes a third electrode 20 wherehy the third electrode is free of any direct connection with the
first electrode 18. The third electrode 20 is located along & spine portion 42 of the instrument tip
10 whereas the first electrode and second electrode are located along an inner surface portion
46g, 46b of each of the first arm and second armm. Fig. 14 depicts a similar instrument tp
arrangement where both the first arm 12 and second arm 14 include mulliple slectrodes,
Specifically, the second arm 14 includes a fourth electrode 48 located along a spine portion 42
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of the instrument fip 10, similar i location {o the third slectrode 20 on the first arm 12, In a
similar configuration, electrodes 20 and 48 are electrically connected via one or more wires {not
shown}. Thus electrodes 20 and 48 would act as a common monopolar electrode to produce a
two sided scalpel, similar to that depicted in Fig. 8¢. Fig. 15 depicts vet another instrument tip
embadiment including more than fwo electrodes. The first arm 12 includes a first and second
electrode 16, 18 located along the inner surface portion 46 of the instrument tip, separated by
an insulation portion 28. The first arm also includes g third electrode 20 located along a spine
portion 42 of the instrument fip. The first and second slectrodes thus pass energy in bipolar
mode whereas the third electrode 20 passes energy in monopolar mode. The second arm 14 is
free of any conductive element.

[6088] Fig. 18 shows an instrument tip arrangement similar {0 that of Fig. 13, The first arm
12 includes a first electrode 16 and the second arm 14 inclutles the second electrode 18. The
first arm further includes a third electrode 20 whereby the third electrode is free of any direct
connection with the first electrode 16. The third electrode 20 is located so that it extends from
both opposing terminating side edges 36a, 36b of the first arm 12 of instrument tip 10 to
produce g two sided scalpel, whereas the first slectrode and second elecirade are iocated along
an inner surface portion 46a, 48h of each of the first arm and second arm. Fig. 17 depicts an
instrument tip arrangement similar to that of Fig. 18, however only the third electrode 20 extends
from only one terminating side edge 36b of the first arm to produce a one sided scalpel.

{0088} Fig. 18 shows another embodiment similar to Fig. 15 where the first electrode 16 and
second eleclrode 18 are iocated along the inner surface portion 48a of the first arm 12
However, the second armm includes a third electrode 20 located along the spine portion 42 of the
instrument fip.

[0080] Fig. 18 shows an instrument fip armangement including a first electrode 16 and
second electrade 18 on first arm 12, The instrument fip 10 further includes a third electrode 20
{e.4., a8 conductive element) on the second arm 14 opposing the first and second electrode, A
fourth electrode 48 is also included, being located along the spine portion 42 and utilized during
yse in monopolar mode. One or more insulation portions 28 may be included to assist in
directing the enerqy path 32 during use of the instrument in bipolar mode. Fig. 20 depicls a
similar arrangement to the instrument tip of Fig. 19, however the fourth electrode 48 is focated
on the spine portion 42 on the first arm 12, Fig. 21a is a combination of both Figs. 19 and 20
whereby both the first arm 12 and second arm 14 include an slectrode (a.g., & fourth electrode
48 and fifth electrode 50) on each spine portion 42 of the instrument tip 10. In a similar
configuration, electrodes 20 and 48 are elecirically connecled via one or more wires {not
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shown). Thus sleclrodes 20 and 48 would act as a8 common monepolar electrods, Fig. 21b
depicts the circuit connectivity of the tip arrangement of 21a. Two monopolar connector leads
32a are shown, one originating from each of the two mongopolar elecirodes 48, 50, Two bipolar
connector leads 32b connect the power source to each of the first electrode 16 and second
glectrode 18.

[0091] One or more of the electrodes may be formed front more than one material. in one
such embodiment, one or more of the electrodes may be formed from two discrete adjacent
conductors including a thermal joint therebetween. As shown for example in Fig. 22a, the first
electrode 16 is located on the first arm 12 and is formed from a first conductor 52 and a second
adiacent conductor 54, thus forming a thermal joint 56 in between the two bonded conductors.
The second conductor extends from the spine partion 42 of the instrument fip. The second amm
14 includes a second electrode 18 located along the inner swrface 486 of the second arm. Thus
the first conductor facilitates energy passsge in bipolar mode while the second conductor
facilitates energy passage in monopolar mode. Fig. 22b depicts the circuit connectivity of the tip
arrangement of 22a. One monopolar connector lead 32a is shown originating from the
monopalar electrode 54, Two bipalar connector leads 32b connect the power source {0 each of
the first electrode 16 and second electrode 18.

{0092] Fig. 23 depicls a three electrode system where the first arm 12 inciudes a first
slectrode 18 and the second arm includes a second electrode 18 and a third electrode 20. A
portion 16a of the first electrode is utilized when the device is in monopolar mode and a second
portion 16b of the first electrode is utilized when the device is in bipolar mode. The energy path
32a in monopolar mode extends from each electrode or slectrode portion 18a, 20 utilized for
monopolar activity {o the ground pad 40. The bipolar leads 32b extend from a power source to
the electrodes or electrade pordions 16b, 18 uillized when the device in bipolar mode.

{0033} Fig. 24 shows a similar embodiment to that of Figs. 22a and 22b, however in addition
to the first-arm 12 including a Hrst electrode 16 being formed of multiple distinct conductors 82,
54, the first arm also includes a second standard electrode 18. Fig. 25 shows yet anocther
aliemnative embodiment including both of the first arm 12 and second arm 14 including an
electraode formed of a first and second conductor 52a, 52, 54a, 54h having a thermal joint 58a,
56b therebetween (e.g., the fist electrode 16 and second electrode 18 are each formed of
muitiple adjacent distinct conductors). Fig. 26 shows an embodiment similar {o that of Figs. 22a-
22 whereby one electrode {in the case the second slectrade 18) is formed of multiple distinct
conductors. As shown, the first arm 12 includes a first electrode 16 and the second arm 14
includes a second elecirode 18, whereby the second electrode is formed of a first conductor 52
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bonded to a second conductor 54 connecied by a thermal joint 56, However, unlike Figs. 22a-
22b, the embuodiment of Fig. 26 includes an instrument tip arrangement where the second
conductor 54 extends from an exterior side edge 36 of the second arm 14,

{00941 Figs. 27a and 27b depict a further embodiment whereby the shape of the conductor
material creates a thermal joint configuration. Each of the first and second electrode 16, 18 are
formed of a botfle-neck conductor 58a, 58b. Each botlle neck conducior includes a first
conductor portion (e.g., lobes) 52a, 52b and a second conductor porion {e.g., lobes) S4a, 54b
and an indented portion 80a, 60b in between the first and second conductor portions. Fig. 28a
shows the opposing conductors when the first arm and second arm are in an open posifion. Fig.
26b shows the conductors in a closed position.

[0695] Any numerical values recited herein include afl values from the lower value to the
upper value i increments of one unit provided that there is a separation of at least 2 unils
between any lower value and any higher value. As an example, i if is stated that the amount of
a component or a value of a process variable such as, for example, temperature, pressurs, time
and the like is, for example, from 1 to 80, preferably from 20 to 80, more preferably from 30 to
70, # is intended that values such as 15 {0 85, 22 to 68, 43 1o 51, 30 to 32 eic. are expressiy
enumerated in this specification. For values which are less than one, one unit is considered {o
be 0.0001, 0.001, 0.01 or 0.1 as appropriate. These are only examples of what 1s specifically
intended and all possible combinations of numerical values between the lowest value and the
highest value enumerated are to be considered © be expressly stated in this application in a
similar manner,

[00986] Unless otherwise stated, all ranges include both endpoints and ali numbers between
the endpoints. The use of "abouwt” or "approximately” in connection with a range applies to both
ends of the range. Thus, "about 20 to 30" is intended to cover "about 20 1o about 30", inclusive
of at teast the specified endpoints.

{0087} The disclosures of all articles and references, including patent applications and
publications, are incorporated by reference for all purposes. The term “consisting essentially of”
to describe a combination shall include the elements, ingredients, components or steps
identified, and such other elements ingredients, components or steps that do nol materially
affect the basic and novel characteristics of the combination. The use of the terms "comprising”
or "including” to describe combinations of elements, ingredients, componenis or steps herein
also contemplates embodiments that consist essaentially of the elements, ingredients,
components or steps. By use of the term “may” herein, # is intended that any described
atiributes that “may” be included are optional.
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{0098} Plural elements, ingredients, components or steps can be provided by a single
integrated element, ingredient, component or step. Alternatively, a single integrated element,
ingredient, component or step might be divided inio separate plural elements, ingredients,
components or steps. The disclosure of 38" or "one" 1o describe an element, ingredient,
component or step 15 not intended o foreclose additional elements, ingredients, components of
steps.

{0083 It is understood that the above description is intended o be illusirative and not
restrictive. Many embodiments as well as many applications besides the examples provided will
be apparent {o those of skill in the art upon reading the above description. The scope of the
teachings should, therefore, be determined not with reference to the above description, but
shauld instead be determined with reference to the appended claims, along with the full scope
of equivalents to which such claims are entitled. The disclosures of all articles and references,
including patent applications and publications, are incorporated by reference for all purposes.
The omission in the following claims of any aspect of subject matter that is disclosed herein is
not a disclaimer of such subject matter, nor should it be regarded that the inventors did not
consider such subject matter to be part of the disclosed inventive subject matter.
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CLAIMS
We claim:

Claim 1: An elecirosurgical instrument comprising:
a. afirst arm carrying a first and second electroade and an optlional third electrods;
b. a second anm opposing the fiust arm, the second amm carrving one or more
electrodes;
wherein the first arm, the second anm or both include a pluralily of electrodes free of
direct contact with one another but in electrical connectivity with one another fo pass energy n a
monopolar mode and at least two of the first electrode, second electrode, or one or more

electrodes of the second arm pass energy in & bipolar mode,

Claim 2: An electrosurgical instrument comgprising:
a. a first amm carrving a first and second elecirode;
b. a second amm opposing the first arm, the second arm camying a conductive
element;
wherein the conductive element is a floating electrode so that a preferential path is
created for energy flow from one or more of the first and second electrode via the floating
glectrode in bipolar mode.

Claim 3: An electrosurgical instrument comprising:
a. afirst arm carrying a first elsctrode;
b. a second arm opposing the first arm, the second arm carrying a second
elecirode;
wherein al least a portion of one or more of the first electrode and second electrode
passes energy in a monopolar mode and at least a portion of one or more of the first electrode
and second electrode pass energy in a bipolar mode
wherein the at least a portion of one or more of the first electrode and second elecirods
that passes energy in monopolar mode exiends from a spine or side edge of at least one of the
first or second arms.

Claim 4: The electrosurgical instrument of any of the preceding claims, wherein the second amm
carries an insulation portion.
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Claim 5 The electrosurgical instrument of clam 4, wherein the insulation portion is located so
that it extends at least the length of an energy path between the first and second electrode.

Claim 8: The electrosurgical instrument of any of the preceding claims, wherein the second arm
includes an insulation portion that opposes an wnswlation portion between the first and second
electrodes.

Claim 7. The electrosurgical instrument of any of the preceding claims, wherein the second arm
includes a conductive element and an insulation portion located on an inner surface of the
second arn so that bipolar energy fravels through a larger portion of the lissue as compared to
that of g second arm without the insulation portion.

Claim 8: The electrosurgical instrument of any of the preceding claims, wherein the first am

includes exactly two slectrodes.

Claim 9; The electrosurgical instrument of any of the preceding claims, wherein the first arm

includes exactly one electrode that passes energy in monopolar mode.

Claim 10: The electrosurgical instrument of any of the preceding claims, wherein only one
monopolar electrode is electrically connected to an energy source.

Claim 11; An glectrosurgical instrument comprising:

a. afirst arm camrying a first electrode;

b, a second arm opposing the first arm, the second amm camying 8 second

elactrode;
¢. athird electrode, and oplionally one or more additional electrodes;
wherein the first electrode and second electrode passes energy in a monopolar mode

and at least bwa of the first electrode, third electrode, or one or more additional electrodes pass
gnergy in a hipolar mode.
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