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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 specificaily, the

present teachings address the arrangement of multi-electrode eSeetrosurgicai tip designs.

BACKGROUND

[0002] Typically, electrosurgical instruments have stand-alone monopolar capabilities or

bipolar capabilities. Combination devices that can be utilized in both monopolar and bipolar

mode have also been developed. Based upon the operational needs of each type of device,

different electrosurgical device tip designs are generally utilized for each of stand-alone

monopolar, bipolar, or combination monopoiar/bipoSar devices

[0003] Some examples of such electrosurgical instrument tip arrangements may be found in

U.S. Patent Nos. 5,403,312; 6,030,384; 6,113,596; 6,458,128; 6,926,716; 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 to 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 mo e of th needs identified herein by providing

an eiectrosurgicai instrument comprising a first arm carrying a first and second electrode and an

optional third electrode, wherein the first and second electrode are optionally two integrally

formed discrete conductors. The instrument may further include a second arm opposing the first

arm, the second arm carrying one of a nonconductor element or one or more conductive

elements. Only one of the first electrode, second electrode, third electrode, or one or more

conductive elements may pass energy i a monopolar mode and at least two of the first

electrode, second electrode, or one or more conductive elements may pass energy in a bipolar

mode.

[0005] in another embodiment of the present teachings, the instrument may comprise a first

arm carrying a first and second electrode and an optional third electrode and a second arm

opposing the first arm, the second arm carrying one or more electrodes. The first arm, the



second ar or both may include a plurality of electrodes free of direct contact with one another

but in electrical connectivity with one another to pass energy in a monopoiar mode and at least

two of the first electrode, second electrode, or one o ore electrodes of the second arm pass

energy in a bipolar mode.

[0006] Another possible embodiment of the presen teachings comprises an electrosurgicai

instrument comprising a first arm carrying a first and second electrode and a second arm

opposing the first arm the second arm carrying a conductive element. The conductive element

may be a floating electrode so that a preferential path is created for energy flow f om one or

more of the first and second electrode via the floating electrode in bipolar mode.

7] Yet another embodiment addressed by the present teachings includes an

electrosurgicai instrument comprising a first arm carrying a first electrode and a second arm

opposing th first arm, the second arm carrying a second electrode. Only one of the first

electrode or second electrode may pass energy in a monopolar mode a d both of the first

electrode and second electrode may pass energ in a bipolar mode.

[0008] Another embodiment addressed by the teachings herein includes an electrosurgicai

instrument comprising a first a m carrying a first electrode and a second arm opposing the first

arm, the second arm carrying a second electrode. At least a portion of one or more of the first

electrode 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 ma 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 electrosurgicai instrument comprising a

first arm carrying a first electrode, a second arm opposing the first arm, the second am carrying

a second eiecirode, a third electrode, an optionally one or more additional electrodes. The first

electrode and second electrode may pass energy in a monopoiar mode and at least two of the

first electrode, third electrode, or one or more additional electrodes may pass energy in a bipolar

mode.

[00103 The teachings herein provide for electrosurgicai instrument ti arrangements that

may b utilized in both bipolar and combination monopolar/bipoiar devices. The teachings

herein further provide for electrosurgicai instrument tip arrangements that may be used in open

surgery as forceps and may be used for electrical cutting and/or hemostasis. The teachings

herein also provide for tip arrangements including a plurality of electrodes and insulating



portions for facilitating improved energy flow depending upon th need for cutting or hemostasis

and the monopolar or bipolar nature of the energy facilitated through the tips.

BRIEF DESCRIPTION OF THE DRAWINGS

[00 F g. 1 shows an iiiustrative example of a tip arrangement of an e!ectrosurgical

instrument in accordance with the present teachings.

[0012] Ftg. 2 shows an additional iiiustrative example of a tip arrangement of an

electrasurgieai instrument in accordance with the present teachings.

[00 3 Fig, 3 shows an additional illustrative example of a tip arrangement of an

electrosurgical instrument n accordance with the present teachings.

[00143 Fig. 4a shows a cross-sectional vie of the tip arrangement of Fig. 2 when

contacting a tissue sample.

[0 Fig. 4b shows a cross-sectional view of the tip arrangement of Fig, 3 when

contacting a tissue sample.

[ 163 Fig. 5a shows an illustrative example of a tip arrangement and electrical circuit of an

electrosurgical instrument in accordance with the present teachings.

[00 Fig. 5b shows an additiona! illustrative example of a tip arrangement and electrical

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

[00183 . shows an additional illustrative example of a tip arrangement of an

electrosurgical instrument in accordance with the present teachings.

[00193 Fig. 8b shows an additional iiiustrative example of a tip arrangement and electrical

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

[ 0203 Fig. 8c shows an additiona! iiiustrative example of a tip arrangement and electrical

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

[ΟΟ213 Fig. 7 shows an additional illustrative example of a t p arrangement of an

electrosurgical instrument n accordance with the present teachings.

[00223 ¾ shows an additional illustrative example of a tip arrangement o an

electrosurgical instrument in accordance with the present teachings.

[ΟΟ233 Fig. 8b shows an additional illustrative example of a tip arrangement and electrical

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

[00243 Fig. 8c shows an additiona! iiiustrative example of a tip arrangement and electrical

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



02 | Fig, 9 shows a addiiionai illustrative example of a tip arrangement of an

electrosurgical instrument in accordance wit the present teachings.

[0026] Fig. 10 shows an addiiionai illustrative example of a tip arrangement of an

electrosurgical instrument in accordance wit the present teachings.

[00273 ¾ · shows an example of a tip arrangement and electrical circuit of an

electrosurgical instrument in accordance wit the teachings in the prior art.

[00283 ¾ 11 shows an example of a tip arrangement and electrical circuit of an

electrosurgical instrument in accordance with the teachings in the prior art.

[00293 Fig, 12a shows an example of a tip arrangement and electrical circuit of an

electrosurgical instrument in accordance with the teachings n the prior art

[00303 ¾ shows an example of a tip arrangement and electrical circuit of an

electrosurgical instrument in accordance w th the teachings in the prior art.

[00311 Fig. 13 shows an additional iiiustrative example o a tip arrangement of an

electrosurgical instrument in accordance with the present teachings.

[00323 Fig. 14 shows an addiiionai iiiustrative example of a tip arrangement of an

electrosurgical instrument in accordance with the present teachings.

[00333 - shows an additionai iiiustrative example of a tip arrangement of an

electrosurgical instrument In accordance with the present teachings.

[0 34 Fig. 16 shows an additional iiiustrative example of a tip arrangement of an

electrosurgical instrument in accordance with the present teachings.

[00353 Fig. 17 shows an additional iiiustrative example of a tip arrangement of an

electrosurgical instrument in accordance with the present teachings,

[00363 Fig. 18 shows an addiiionai iiiustrative example of a tip arrangement of an

electrosurgical instrument in accordance with the present teachings.

[0037] Fig 19 shows an additional iiiustrative example of a tip arrangement of an

electrosurgical instrument in accordance with the present teachings.

[0038] Fig. 20 shows an additional illustrative example of a tip arrangement of an

electrosurgical instrument in accordance with the present teachings.

[00393 Fig. 21a shows an additionai illustrative example of a tip arrangement of an

electrosurgical instrument in accordance with the present teachings.

[00403 21b shows an additional illustrative example of a tip arrangemeni and electrical

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

[00413 Fig, 22a shows an additional iiiustrative example of a tip arrangement of an

electrosurgical instrument n accordance with the present teachings.



[004 2 Fig, 22b shows an additional illustrative example of a tip arrangement and electrical

circuit o an eiectrosurgical instrument in accordance with the present teachings.

[0043] Fig. 23 shows an additionai illustrative example of a tip arrangement of an

eiectrosurgical instrument in accordance with the present teachings.

[0044] Fig. 24 shows an additional illustrative example o a tip arrangement of an

elecirosurgica! instrument in accordance wit the present ieachings.

[0045] Fig, 25 shows an additional illustrative example of a tip arrangement of an

eiectrosurgical instrument n accordance with the present teachings.

[0048] Fig, 26 shows an additional illustrative example of a tip arrangement of an

eiectrosurgical instrument in accordance with the present teachings.

[0047] Fig. 27a shows an additional illustrative exa pl of a tip arrangement of an

eiectrosurgical instrument in accordance with the present ieachings.

[0048] Fig. 27b shows an additional illustrative example of a tip arrangement of an

eiectrosurgical instrument in accordance with the present teachings.

DETAILED DESCRIPTION

[0049] This application claims the benefit of the filing date of U.S. Provisional Application

Serial No, 61/787,731 filed March 15, 2013, and U.S. Provisional Application No. 61/902,933,

filed November 12, 2013 the contents of these applications being hereby incorporated by

reference for all purposes.

[0050] The explanations and illustrations presented herein ar intended to acquaint others

skilled in the art with the teachings, its principles, and its practical application. Those skilled in

the art may adapt and apply the ieachings n its numerous forms, as may be best suited to the

requirements of a particular use. Accordingly, the specific embodiments of the present

teachings as set forth are not intended as being exhaustive or limiting of the teachings. The

scope o the ieachings should, therefore, be determined not with reference to the above

description, but should 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. 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 ieachings are directed toward eiectrosurgical instrument tip

arrangements. The tips are generally those associated with eiectrosurgical forceps. The

eiectrosurgical instruments upon which the tips are located may be any device thai may be used



by a surgeon to perform a surgica! procedure. The e!ectrosurgical device may be used to cut,

perform hemostasis, coagulate, desiccate, fulgurate, electrocauterize, or any combination

thereof. The eSectrosurgica! instrument t ps may be integrated with any device that includes

bipolar capabilities or both bipolar capabilities and monopolar capabilities. The electrosurgical

instrument tips are preferably utilized in either open or laparoscopic surgery as opposed to

solely laparoscopic procedures,

[00523 The instrument tips may be utilized in combination monopolar/bipolar devices. When

n a monopolar configuration e.g., when included in a combination monopolar/bipolar device)

one or more of the plurality of electrodes may receive power through the device and a return

electrode may b located a another location outside of any hand-held portion of the

electrosurgical instrument. Alternatively, two or more electrodes may be integrally formed or n

electrical connectivity with one another to function as monopolar electrode. A monopolar

configuration may be desired to cut tissue, apply power to a large area, or a combination

thereof . An use of the instrument tips described herein in monopolar mode may be for the

purpose of dissection, less delicate procedures, less localized e!eetrosurgery, or both when

compared to bipolar electrosurgery.

[0053] The instrument tip when in a bipolar configuration (e.g., as part of a stand-alone

bipolar device or as par of combination monopolar/bipolar device) may be arranged such that

one of a plurality of electrodes 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 th path in the monopolar configuration. I a preferred bipolar configuration, the instrument t p

may include two electrodes on first surface and one electrode (e.g., one conductive portion)

on an opposing second surface. In ye another preferred bipolar configuration, the instrument tip

may inciude a first bipolar electrode on a first surface and a second bipolar eiec rod on a

second opposing surface. The surfaces ay be configured as forceps including first and second

arms such that a firs arm carries the first surface and a second arm carries the second surface.

One or more electrodes or any other conductive portion may be located in opposing relationship

with one or more additional electrodes or conductive portions. One or more electrodes may be

located on non-opposing (e.g., outside edge surfaces of the arms of the instrument tip. t is

understood that conductive portions may be electrodes or may simply be conductive in nature

and not operating as an electrode,

[00543 The instrument tips may be forceps instrument tips. The forceps may be any forceps

that may be used to grip, hold, squeeze, or a combination thereof one or more objects. The

forceps may include one or more finger grips (i.e., configured like scissors) that may be used to



move the forceps so that the may e used to grip one or 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.

55J Each arm may include one or more surfaces that form the instrument tip

arrangements described herein. As mentioned above, the instrument tips may be configured in

one or more eiectrosurgicai configurations (e.g., a monopolar configuration, bipoiar

configuration, or a combination of both) n addition to the arrangement of the tip surfaces as

described herein, the tips may include teeth, serrations, mouse teeth, free of teeth (i.e.,

smooth), or any combination thereof. The instrument tips may include a plurality of conductive

portions which may include one or mor electrodes and one or more insulating portions.

Preferably, the t p region includes insulation on the non-contact portions of the arms so that

eiectrosurgicai energy is not transferred through incidental contact. The arms may include an

active portion (e.g., a conductive portion) and an inactive portion (e.g., an insulated portion).

[0056] The active portion may be any portion of the device that may be used to apply power

or facilitate the flow of energy. The active portion may be the same port io as the electrodes on

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, power may be supplied to the tissue

through this contact portion. Energy may thus flow through one or more of the first and second

surfaces and into and/or onto the tissue. The active portions may be substantialiy surrounded by

inactive portions or portions that are insulated. The inactive portion 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 i the arms accidentally contact tissue proximate to

the tissue of interest the proximate tissue is not subjected to a transfer of power. Th inactive

portion and the active portion may be made of different materials, coated with different

materials, or both.

[00573 arms may be made of any material that may be used o grip, hoid, squeeze, or a

combination thereof and provide monopolar 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 insulating. At

least a portion of the tip region of one or both of the arms may include a conductive material.

The conductive material ma be formed as a coating having a higher conductivity than a base

material. The conductivity of given portion of the arm may have a higher or lower conductivity



than a adjacent portion of the arm The on or more arms may inciude one or more materials

along the length o the arm. For example, the arms may be entirely made of stainless stee!.

Preferably, each arm includes two or more materials. Fo example, the a s may have a base

material of stainless steel and at least a portion of the a s may be coated with an insulating

material suc as silicone or po!ytetraf!uoroethyiene (PTFE). The arms may include any material

tha s safe for use in a surgical procedure, and preferably an eiecirosurgical procedure. The

arms may inciude metals, plastics, polymers, elastomers, gold, silver, copper, titanium,

aluminum, iron based metals, stainless steel, silicone, po!ytetrafiuoroethyiene {PTFE}, insulating

polymers, rubber, or a combination thereof. Preferably, each arm is substantially coated with an

insulating material except for a contact region where an arm directly contacts a second arm.

The arms may be coated in regions where the user contacts the arms. The arms may have 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 thai houses the active portion. The passive portion may be a housing.

[ 58 he arms may b located within a housing. The housing may be any device tha may

inciude 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 pivot point so that the two arms may be move when the housing

is compressed. The housing may substantially surround the arms so that only the tip region

including the tip portions extends 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 to each of the arms. The

housing may be electrically insulating. The housing ma include one or more activation buttons,

one o more printed circuit boards and associated controls, one or more monopoiar electrodes,

one or more bipolar electrodes, one or more shields, one or more channels, or a combination

thereof.

[00593 monopoiar electrode 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 monopoiar power. A monopoiar electrode may be formed 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 monopoiar

electrode may be located on or adjacent an outer edge surface of the arm of the device. The

monopolar electrode may operate in monopolar mode upon receiving monopoiar energy. A



portion of the monopolar electrode may also operate as part of a bipolar electrode system. The

monopolar electrode may be located o one surface of one arm along with a second electrode.

The monopolar electrode may be used for electrically cutting.

[0060] One or more of the electrodes (e.g., the first, second, third, fourth or any additional

electrode) may b made of the same material as one or both of the ar s. Preferably, the arms

and the one or more electrodes are made of different materials. The one or mo e electrodes

may e made of one material. Preferably, the one or more electrodes include two or more

materials. The one o more electrodes may be formed of two or more integrally formed

electrodes (e.g., discrete conductors) having a joint formed therebetween. n one embodiment,

one of the two integrally formed electrodes may allow for better thermal dissipation while the

other aliows for reduced thermal dissipation. The one or more electrodes may be made of

stainless steel, copper, silver, titanium, a metal, a surgical steel, a 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 that provides insulating properties, provides improved thermal dissipation,

prevents corrosion, or a combination thereof. The coating may be a polymer, an elastomer,

silicone, polytetrafSuoroethy!ene (PTFE), the like, or a combination thereof. The coating may

extend over substantially the entirety of the one or more electrodes except for the active region

of the one or more electrodes. The one or more electrodes ma include one or more electrode

insulators.

[0061 Any electrode insulator may be formed of a material that may insulate all or a portion

of the active portions o the arms. The electrode insulator may prevent undesired contact of

tissue with the electrode when the electrosurgicaS device is in use. The electrode insulator may

prevent power from being transferred from one or both of the arms to the one or more

electrodes.

62J 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 from on or more outside surfaces of the first arm. The first electrode (or any of the

electrodes) may be located along the inner surface of the first arm and may also extend from 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 electrode (or any of the electrodes) may be located along the inner surface of the first

arm and ma also extend from an outside surface of the first arm. The second electrode ay be

substantially free of any direct contact (e.g., direct physical contact as opposed electrical



contact) with the first electrode. The first and second electrodes (or any combination of

electrodes) may be integrally formed discrete conductors which may have a joint formed

therebetween. The first and second electrodes or any combination of electrodes) may be in

electrical communication with one another for operating together as an electrode. One or more

of the first and second electrode may be a bipolar electrode. One or more of the first and

second electrode may be a monopolar electrode. On or more of the first a d second electrode

may function as both a monopolar electrode and a bipoiar electrode. 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 extend from an outside edge of the first arm. The third electrode ma be adapted for

operation in monopolar mode only, bipolar mode only, or may be adapted for both monopolar

and bipolar use. Any of the first, second or third electrodes may include an insulating portion

located adjacent one or more terminal edges of the electrode, whereby such insulating portion is

located in between one or more electrodes. The size of the insulating portion between the one

or more eiectrodes (e.g., the distance between the one or more electrodes) must be sufficiently

iarge to prevent direct contact between the one or more eiectrodes. The size of the insulating

portion between the one or more electrodes may be smaii enough so that power can fiow from

one electrode to another electrode, generally via a portion of tissue.

[0063] 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

electrode. The second surface may a so include an insulating portion. The insulating portion

may be located adjacent the conductive element on at least one edge of the conductive

element The insulating portion may be located along at least two edges of the conductive

element. The insulating portion may be located along at least three edges of the conductive

element. Alternatively, the second surface may be substantially free of any conductive element.

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

element may be an electrode located along an outside edge of the second arm. 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 mode, or both monopolar and bipolar

mode.



064| The first arm may include a first electrode, which may operate i monopolar mode,

bipolar mode, or both monopolar and bipolar mode. The first electrode ma be located along an

inner surface of the first arm, but a portion of the first electrode may aiso extend from one or

more side edges of the arm or even a back edge (e.g., spine portion) of the arm The first

electrode may extend from multiple side edges of the first arm. The second arm may include a

second electrode and energy may pass from the first electrode on the first arm to a second

electrode on the second arm when used in bipolar mode, in the same arrangement, a switch

may be activated so that oniy the first electrode passes energy when in monopolar mode or

alternatively only the second eiectrode passes energy in monopolar mode). The first arm may

include a first electrode and th second arm may include an opposing second 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 o the first and second electrodes include an extension

portion extending from a side edge or back edge of eac of the first arm and second arm.

Energy may pass from the first electrode to the second eiectrode in bipolar mode. Each of the

extension portions may pass energy i monopolar mode.

[ 065 he 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 electrodes

may operate in monopolar mode. One or more of the first and second electrodes ma operate in

both bipolar and monopolar mode. The second arm may include only insulating materia! and

may be substantially free of any conductive portion (e.g., electrode). The second arm may

include one or more electrodes. The second arm may include a first and second eiectrode. The

first arm may include a third eiectrode. 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 arm or

may be located (e.g., may extend from) an exterior surface of the arm which may be a side

edg of the arm or a back edge (e.g., a spine portion) of th arm.

[0066] Any electrode 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

conductors to act as a single eiectrode. The two or more materials may be selected based upon

desired thermal dissipation of the eiectrode at different locations. As an example, a low thermal

dissipation material may be utilized for the eiectrode 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 eiectrode. The two discrete conductors (low dissipation and high dissipation) may

include a joint located therebetween. The joint may provide a thermal insulation function such



thai the heating o the lower thermal dissipation material does not cause heating of the high

thermal dissipation materi al n one non-limiting example, the lower therma! dissipation materia!

may include steel and the high thermal dissipation material ma include copper and/or si ver

[0067] The concept of joint between two or more electrodes in an effort to control heat and

electricity transfer may also be utilized i 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 to have a "bottle-neck" feature where the material for forming

the electrode s indented and adjacent to two or more lobes (see for example figures 26a and

26b). This indentation allows for thermal separation by allowing energy transfer but minimizing

heat transfer between lobes. The joint may be in the form of a wave shaped ribbon which may

be pressed into slot located along the tip. The joint ma be formed as flat ribbon pressed into a

slot with knobs. The slot along the tip may be filled with epoxy, putty, or fi l e to hold the ribbon

in place.

[0068] In one embodiment, in the event that the conductive element is a fioating electrode,

the interaction between the first and second bipolar electrodes located along the inner surface

of the first arm and the floating electrode may be such that energy flows through the first bipolar

electrode, towards the floating electrode and back 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 tissue if the instrument

receives a tissue n 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 i Fig. 4b) so that bipolar energy travels through a

larger portion of th tissue as compared to tha of a second arm without the insulation portion.

[0069] A first and second electrode may be located on the first of two opposing arms and a

third electrode may be located on the second of the tw opposing arms. Alternatively, a first,

second, and third electrode may b located on ihe first arm, A first electrode may be located on

the first arm and a second electrode located on the second arm. Thus, tissue located in

between the two opposing arms may electrically connect the a ms, form an electrical bridge

between the two arms, or both. In the event that the device s utilized in monopolar mode, the

first arm may have a single monopolar electrode (which may the first, second, or third electrode)

and the tissu contacted by that electrode ma electrically connect the monopolar electrode with

a return electrode, act as an electrical bridge between the monopolar electrode and the return



electrode, or both. One or more of the electrodes may be combined to fo a single potential in

monopolar mode. n the event that the device is a combination monopolar/bipolar device, the

circuit 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 return

pad or vice versa, activate one bipolar electrode and deactivate the monopolar electrode or vice

versa, deactivate one bipolar eiectrode and leave the eiectrode open (i.e., not powered),

deactivate the monopolar electrode and leave the electrode open, deactivate both bipolar

electrodes and activate the monopolar electrode and the return electrode or vice versa, or a

combination thereof. The monopolar electrode (e.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 to an alternating current power source, a direct current power source, or

both. Preferably, the monopolar electrodes, the bipola electrodes, or both are connected to an

alternating 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 function

and interchangeably in a variety of device configurations. Each surface described may include

specific materials having desired functions at selected locations t 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 to improve the path of energy between the

electrodes in bipolar mode. The conductive element may be a floating electrode so that a

preferential path is created for energy flow from one or more of the first and second electrode

and the location o the path is easily modified by location o the floating electrode. Thus the

energy may flow between the first electrode to the second electrode via the fioating electrode in

bipolar mode. The energy may flow from only one of the first or second electrode o a return

electrode 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 portio may be located so that it

extends the length of an energy path between the first and second electrode (see length ( ) at

Figs. 2 and 3). The first arm may include an insulation portion between the first and second



electrodes. The second arm may include an insulation portion that opposes the insulation

portion between the first and second electrodes on the first arm.

[00723 Figure 1 shows an illustrative arrangement for an eSectrosurgical instrument tip 10.

The tip 10 includes a first arm 12 and a second arm 14. The first arm 12 includes a first

electrode 16. The first arm also includes a second electrode . The second arm 14 may be

free of any electrode and may have only a non-conductive component 22 and no conductive

component 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

electrode. A second insuiating portion 28b ma be located in between the first electrode and

second electrode. A third insuiating portion 28c may be located adjacent a terminating edge of

the second electrode .

[0073] Alternatively, as shown in Fig. 2, the instrument tip includes a first arm 12 and a

second arm 14. The first arm 12 includes a first electrode 16. 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 electrode (e.g., may be free of any electrical connection with any

electrode or ground) or may be fixed at one potential (e.g., electrically attached to the ground).

The second arm ay include one or more insuiating (non-conductive) portions 28. The second

ar includes a first insulating portion 28d which substantially surrounds the electrode 20 (e.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 insulating portion. As in the embodiment shown at Fig. 1, 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 electrode. A second insulating

portion 28b may be located in between the first electrode and second electrode. A third

insuiating portion 28c may be located adjacent a terminating edge of th second electrode.

[0074] Fig. 3 illustrates an additional embodiment including a second insulating portion 26

located on the second arm. The addition of the second insulating portion 2 assists in directing

energy from the first electrode to the second electrode 1 via the third electrode 20 such thai

the flow of energy runs between the second insulating portion 28 and first insulating portion 28d

of the second arm.

0075] Fig. 4a depicts a cross-sectional view of an interface between the instrument t p 10

of Fig. 2 and a tissue sample 30. As shown, the path of energy 32 flows into the second

electrode , through a portion of the tissue 30 toward the third electrode 20 and back to the

first electrode .



[00781 Fig, 4b depicts an additional cross-sectlonai view of an interface between the

instrument tip 10 of Fig. 3 and a tissue sample 30. In this embodiment, the inclusion of the

second insulating portion 26 causes the path of energy 32 to extend further into the tissue 30 as

the second insulating portion acts to guide the energy further toward the third electrode 20. The

length of the second insulating portion 26 is afso shown as longer than the length of the

opposing insulating portion 28b, thus further extending the path of energy 32.

[00773 ¾ displays an instalment tip 10 and associated electrical connections in use in

bipolar mode. The first arm 2 includes a first electrode 18 and the second ar 1 includes a

second eiectrode 18. A first extension portion 34 of the first electrode extends from a side

edge 36 o the first arm When used in bipolar mode, the path of energy 32 moves between the

first electrode and second eiectrode. The first and second electrodes are further connected via a

circuit 38,

[0078] F g 5b shows the instrument tip of Fig. 5a in 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), to a remote ground pad 40.

[0079] Fig 6a shows an instrument tip 10 including a first electrode on the first arm 12

and a second eiectrode 1 on the second arm 14, Both o the first and second electrodes

include an extension portion 34a, 34b extending from a terminating side edge 38a, 36b of the

first arm and second arm respectively. In such an arrangement both the first and second

electrodes have the capability of operating in monopolar mode.

[00803 As shown in Fig. 6b, 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 and second

electrode 18 and the first and second electrode are connected to a energy source (and one

another} via th circuit 38, The first eiectrode 16 is connected to a power source via a first

connector 17, and the second electrode 1 is connected to a power source via a second

connector (e.g., a second connector that includes connector portions 19 and 23). A third

connector 2 1 is available, but does not provide connectivity when the device s used in bipolar

mode.

[0081] Fig. c shows the instrument tip of Figs. a and b in use in monopolar mode,

whereby the circuit 38 no longer connects the first electrode 16 and second electrode 18. As

shown, both first extension portions 34a, 34b of the first and second electrode are connected to

a monopolar energy source and the energy path 32 flows through each extension portion,

through tissue (not shown), to a remote ground pad 40 As shown, during use in monopolar



mode, the first and second electrodes are in eiectricaf 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. 6b, the first electrode is connected to the power source v a

the first connector 7 However the second electrode is free of any connectivity to the power

source via the second connector 19. However, the connector portion 23 that was part of the

second connector i bipolar mode is connected to the power source and also no connected to

the third connector 2 1 via a connector portion 25.

[0082] As shown for example in Fig. 7, the instrument tip 10 may include a first electrode 16

may include a first extension portion 34 and a second extension portion 35. One or both of the

first an second extension portions may pass energy when n monopolar mode. The first

electrode may also pass energy in bipolar mode such that a bipolar energ path 3 flows

between the first electrode and second electrode 8 .

83 A first extension portion 34a, 34b may extend from a spine portion 42 of the

instrument tip 10 as shown in Figs. 8a-8c. Fig. 8a shows an exemplary instrument tip 10

including a first electrode 1 and second electrode 18, each including a first extension portion

34a, 34b extending from a spin portion 42 of the instrument tip Fig. 8b shows the instrument

tip of Fig, 8a when in use in bipolar mode. As shown, the energy path 32 from the circuit 38

flows between the first electrode and the second electrode 18. Alternatively, as shown in Fig,

8c, 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 another such that a single monopolar energy supply can provide for use of

both extensions portions.

[0084J Alternatively, only one of the first or second electrode may include an extension

portion that extends from a spine portion of the instrument tip. As shown for example at Fig. 9

the first electrode 1 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 is free of any extension portion and thus may not be in

receipt o any energy flow during use of the instrument tip in monopolar mode.

[0085] Fig. 10 depicts an alternative 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 of the instrument tip that is free

of any electrode. Both the first arm 12 and the second arm 14 are free o any electrode that

passes energy in monopolar mode.



088| Specific examples of prior art t i arrangements for operating in both monopolar and

bipolar mode are shown at Figs 1 ~1 b and 12a- b As shown for example at Fig. a , the

instrument tip 10 includes a first eiectrode 16 and second eiectrode whereby in bipolar mode the

circuit 38 connects the first and second electrodes 18, 18 and remains unconnected to any

ground pad 40. The first eiectrode is connected to a power source via a f irs connector 17.

The second electrode 18 is connected to a power source via a second connector formed of

multiple connector portions 19, 23, 25, Additional connectors 2 1 , 27 are not utilized in the circuit

when in bipolar mode. However, as shown in Fig. 11b, the circuit 38 is arranged to both provide

energy to the first electrode 16 and second eiectrode 1 and also connect via an energy path 32

to a ground pad 40 n monopolar mode. Additional connector 2 1 s connected to second

connector 25 for forming a circuit that includes the ground pad 40. Additional connector 27 is

a so included n th circuit by connecting to second connector portion . Prior art instrument tip

arrangements arranged to provide only monopolar or only bipolar functionality are shown at

Figs. 2a and 1 b. As shown for example in Fig. 12a, an energy path 32 is formed between the

first electrode 1 and second electrode 18 when used in bipolar mode while the circuit 38 is free

of any connection to a ground pad 40. However, in monopolar ode (as shown in Fig. 12b , the

first arm 2 and second arm 14 are closed toward each other ai owing for use of a portion of

one or more of the first eiectrode 1 and second eiectrode in monopolar mode whereby the

circuit 38 no longer connects the first electrode 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 a m) or an exterior side edge of the arm. Thus, the first and second electrodes are

joined to form a common monopolar eiectrode that is biunt and free of any extension portion

(e.g., blade).

[0087] The instrument tip may be arranged to includ muitipie distinct electrodes on one

arm whereby one electrode passes energy only in bipolar mode an on passes energy only in

monopolar mode. More specifically, as show a Fig. 13, the first arm 12 includes a first

eiectrode 18 and the second arm 14 includes the second eiectrode 8, The first arm further

includes a third eiectrode 20 whereby the third electrode is free of any direct connection with the

first eiectrode The third eiectrode 20 is located along a spine portion 42 of the instrument tip

10 whereas the first electrode and second electrode are located aiong a inner surface portion

46a, 46b of each of the first arm and second arm. F g. 14 depicts a similar instrument tip

arrangement where both the first arm 12 and second arm 14 include muitipie electrodes.

Specifically, the second arm includes a fourth electrode 48 located along a spine portion 42



of the instrument tip 10, simiiar in location to the third electrode 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 o produce a

two sided scalpel, similar to that depicted in Fig 8c. Fig. 15 depicts yet another instrument tip

embodiment including more than two electrodes. The first arm 12 includes a first and second

electrode 16, 18 located along the inner surface portion 48 of the instrument tip, separated by

an insulation portion 28. The first arm also includes a third electrode 20 located along a spine

portion 42 of the instrument tip. The first and second electrodes 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.

[00883 ¾ shows an instrument tip arrangement similar to that of Fig. 3 . The first arm

12 includes a first electrode 1 and the second arm 14 includes the second electrode . The

first arm further includes a third electrode 20 whereby the third electrode is free of any direct

connection with the first electrode . The third eiectrode 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 a two sided scalpel whereas the first eiectrode and second electrode are located along

an inner surface portion 46a, 46b of each of the first arm and second arm. Fig. 17 depicts an

instrument tip arrangement similar to that of Fig, 16, however only the third electrode 20 extends

from only one terminating side edge 36b of the first arm to produce a one sided scalpel.

[0089] Fig. 1 shows another embodiment similar to Fig. wher the first electrode and

second electrode 18 are located along the inner surface portion 4 a of the first arm 12.

However, the second arm includes a third eiectrode 20 located along the spine portion 42 of the

instrument tip.

[0090] Fig. 19 shows an instrument tip arrangement including a first electrode 16 and

second electrode 1 on first arm 12. The instrument tip 0 further includes a third electrode 20

(e g,, a 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

use n monopolar mode. One or more insulation portions 28 ma be included to assist in

directing the energy path 32 during use of the instrument in bipolar mode. Fig. 20 depicts a

similar arrangement to the instrument tip of Fig. 19, however the fourth electrode 48 is located

on the spine portion 42 on the first arm . Fig. 21a is a combination of both Figs. 19 and 20

whereby both the first arm 12 and second arm 14 include an electrode (e.g., a fourth eiectrode

48 and fifth electrode 50) on each spine portion 42 of the instrument tip TO. in a simiiar

configuration, electrodes 20 and 48 are electrically connected via one or more wires (not



shown). Thus electrodes 20 a d 48 would act as a common monopolar electrode. Fig, 21b

depicts the circuit connectivity of the tip arrangement of 2 a. Two monopolar connector leads

32a are shown, one originating from each of the two monopolar electrodes 48, 50. Two bipolar

connector leads 32b connect the power source to each of the first electrode and second

electrode

[0091] One or ore of the electrodes may be formed from more than one material n 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 and is formed from a first conductor 52 and a second

adjacent conductor 54, thus forming a thermal joint 56 in between the two bonded conductors.

The second conductor extends from the spine portion 42 of the instrument tip. The second arm

14 includes a second electrode 18 located along the inner surface 48 of the second arm. Thus

the first conductor facilitates energy passage in bipolar mode while the second conductor

faciiitates energ 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

monopoiar electrode 54. Two bipolar connector leads 32b connect the power source to each of

the first electrode and second electrode 18.

[00923 - depicts a three electrode system where the first arm 12 includes a first

electrode 18 and the second arm includes a second electrode 18 and a third electrode 20. A

portion 1 a of the first electrode is utilized when the device is in monopolar mode and a second

portion 1 b of th first electrode is utilized w en the device is in bipoiar mode. The energy path

32a in monopolar mode extends from each electrode or electrode portion 18a, 20 utilized for

monopolar activity to the ground pad 40. The bipolar leads 32b extend from a power source to

the electrodes or electrode portions b 1 utilized when the device in bipolar mode.

[00931 . 24 shows a similar embodiment to that of Figs, 22a and 22b, however in addition

to the first arm 2 including a first electrode being formed of multiple distinct conductors 52

54, the first arm also includes a second standard electrode 18. Fig. 25 shows yet another

alternative embodiment including both of the first arm 12 and second arm 14 including an

electrode formed of a first and second conductor 52a, 52b, 54a, 54b having a thermal joint 58a,

58b therebetween (e.g., the first electrode 1 and second electrode 8 are each formed of

multiple adjacent distinct conductors). Fig, 26 shows an embodiment similar to that of Figs. 22a-

22b whereby one electrode (in the case the second electrode 18) is formed of multiple distinct

conductors. As shown, the first arm 12 includes a first efectrode 16 and the second arm 14

includes a second electrode , whereby the second electrode is formed of a first conductor 52



bonded to a second conductor 54 connected by a thermal joint 56, However, unlike Figs, 22a-

22b, the embodiment o Fig 26 includes an instrument tip arrangement where the second

conductor 54 extends from an exterior side edge 36 of the second arm 14.

[0094] 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 1 , 8 are

formed of a bottle-neck conductor 58a, 58b, Each bott!e neck conductor includes a first

conductor portion (e.g., lobes) 52a, 52b and a second conductor portion (e .g., lobes) 54a, 54b

and an indented portion 60a, 60 in between the first and second conductor portions. Fig. 26a

shows the opposing conductors when the first arm and second arm are in an open position. Fig,

26b shows the conductors in a closed position,

[00951 Any numerical values recited herein include a! values from the Sower value to the

upper value n increments o one unit provided that there is a separation of at least 2 units

between any Sower value and any higher value. As an example, if it is stated that the amount of

a component or a value of a process variable such as, for exampie. temperature, pressure, time

and the like is, for example, from 1 to 90, preferably from 20 to 80, more preferably from 30 to

70, it is intended that values such as 1 to 85, 22 to 68, 43 to 5 1 , 30 to 32 etc. are expressly

enumerated in this specification. For values which are less than one, one unit is considered to

be 0,0001 , 0,001, 0.01 or 0,1 as appropriate. These are only examples of what is specifically

intended and all possible combinations of numerical values between the lowest value and the

highest value enumerated are to be considered t be expressly stated in this application in a

similar manner,

[0096] Unless otherwise stated, all ranges include both endpoints and all numbers between

the endpoints. The use of "about" or "approximately" in connection with a range applies to both

ends of the range. Thus, "about 20 t 30" is intended to cover "about 20 to about 30", inclusive

of at least the specified endpoints.

[00973 The disclosures of all articles and references, including patent applications and

publications, are incorporated by reference for aSi 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 not materially

affect the basic and novel characteristics of the combination. The use of the terms "comprising"

or "including" to describe combinations of elements, ingredients, components or steps herein

also contemplates embodiments that consist essentially of the elements, ingredients,

components or steps. By use of the term "may" herein, it is intended that any described

attributes that "may" be included are optional.



[00983 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 into separate plural elements, ingredients,

components or steps. The disclosure of "a" or "one" to describe an element, ingredient,

component or step is not intended to foreclose additional elements, ingredients, components or

steps.

[00991 is understood that the above description is intended to be illustrative and not

restrictive. Many embodiments as well as many applications besides the examples provided will

be apparent to 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

should instead b determined with reference to the appended claims, along with the full scope

of equivalents to which such claims are entitled. The disclosures of ail 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.



CLAIMS

We claim:

Claim : An electrosurgical instrument comprising:

a . a first arm carrying a first and second electrode and an optional third electrode,

wherein the first and second electrode are optionally two integrally formed

discrete conductors;

b a second arm opposing th first arm, the second arm carrying one of a

nonconductor element or one or mo e conductive elements;

wherein only one of the first electrode, second electrode, third electrode, or one or more

conductive elements passes energy in a monopolar mode and at least two of the first electrode,

second electrode, or one or more conductive elements pass energy in a bipolar mode.

Claim 2: An eiectrosurgica! instrument comprising;

a. a first arm carrying a first electrode;

b a second arm opposing the first arm, the second arm carrying a second

electrode;

wherein only one of the first electrode or second electrode passes energy in a

monopolar mode and both of the first electrode and second electrode pass energy in a bipolar

mode.

Claim 3: The eiectrosurgica! instrument of ciaim , wherein the first a d second electrodes are

formed from two integra!iy formed discrete conductors having a thermal joint therebetween.

Claim 4: The eiectrosurgica! instrument of ciaim 3, wherein one of the first or second electrodes

is formed of a low thermal dissipation material and the other is formed of a high thermal

dissipation material.

Claim 5; The eSectrosurgical instrument of any of the preceding claims, wherein the electrode

that passes energy in monopolar mode extends from a spine or side edge of one of the first or

second arm.

Claim : The eiectrosurgica! instrument of any of the preceding claims, wherein any electrode

that passes energy in bipolar mode is located on the first arm only.



Claim 7 : The electrosurgical instrument of any of the preceding claims, wherein the first arm

includes exactly three electrodes.

Claim 8 : The electrosurgical instrument of any of the preceding claims, wherein th first a m

includes exactly two electrodes.

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

includes exactly one eiectrode that passes energy in both monopolar and bipolar mode.

Claim 0 ; The eSeetrosurgieai instrument of any of the preceding claims, wherein the first arm is

free of any electrode that passes energy i monopolar mode.

Claim . The electrosurgical instrument of any of the preceding claims, wherein the first arm is

free of any eiectrode that passes energy both monopoiar and bipolar mode.

Claim 12; The electrosurgicai instrument of any of the preceding claims, wherein the first arm

and second arm are free of any electrode that passes energy in both monopoiar and bipolar

mode.

Claim 1 The electrosurgical instrument of any of the preceding claims, wherein the electrode

that passes energy in both monopolar and bipolar mode extends to contact at least two surfaces

of the first arm.

Claim 14; The electrosurgical instrument of any of the preceding claims, inciuding a n eiectrode

that passes energy in both monopolar and bipolar mode having a portion that extends outward

from a side edge or spine of the first arm o second arm.

Claim 15: The electrosurgical instrument of any of the preceding claims, wherein the eiectrode

that passes energy in monopolar mode includes a portion that extends outward from a spine of

the first arm or second arm.
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