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MULTIPURPOSE ELECTROSURGICAL DEVICE

Background

[01] This disclosure relates generally to the field of medical devices, systems and methods

for use in surgical procedures. More specifically, this disclosure relates to electrosurgical

devices, systems and methods that provide for cutting, coagulation, hemostasis and sealing of

bodily tissues including bone with a single electrosurgical device.

[02] Electrosurgery includes such techniques as cutting, coagulation, hemostasis, and/or

sealing of tissues with the aid of electrodes energized with a suitable power source such as an

electrosurgical unit including a power generator. Typical electrosurgical devices apply an

electrical potential difference or a voltage difference between an active electrode and a return

electrode on a patient's grounded body in a monopolar arrangement or between an active

electrode and a return electrode on the device in bipolar arrangement to deliver electrical energy

to the area where tissue is to be affected. The electrosurgical device are typically held by the

surgeon and connected to the power source, such as the electrosurgical unit, via cabling.

[03] In one example, an electrical signal, such as voltage, is applied either as a train of high

frequency pulses or as a continuous signal typically in the radiofrequency (RF) range. The

signals could include a set of parameters, such as power or voltage level parameters, waveform

parameters such as frequency, pulse duration, duty cycle, and other signal parameters. For

example, a surgeon could use a monopolar electrosurgical device to cut tissue and control

bleeding. Tissue could be cut using a first RF signal having a set of parameters and bleeding

could be controlled using a second RF signal having another set of parameters. The surgeon

could also use a bipolar electrosurgical device for hemostatic sealing of the tissue that would

employ a third RF signal having a unique set of parameters.

[04] Historically, two distinct electrosurgical devices, one monopolar and the other bipolar,

were use to perform different functions in surgery, such as tissue cutting and tissue sealing. For

example, a surgeon would use a monopolar electrosurgical device to cut tissue and control

bleeding and use a bipolar electrosurgical device for hemostatic sealing of the tissue. When

these different functions were performed during a surgical procedure, surgeons would switch

between different devices. Switching between devices can lead to undesirable effects such as

longer procedure times, higher costs, and an increased likelihood of inaccuracy or imprecision.



[05] To address these issues, some electrosurgical devices capable of operating in both

monopolar and bipolar mode have been developed. Several such electrosurgical device are

described, for example, in U.S. Patent No. 8,632,533 to Greeley, et al., U.S. Patent Application

Publication No. 2012/000465 to Conley, et al., U.S. Patent Application Publication No.

2011/0178515 to Bloom et al.

[06] Several devices that have been developed include a hand piece having two electrodes.

These devices can be configured as bipolar electrodes connected to a source of bipolar power to

operate in a bipolar mode via input cables, for example to seal tissue. To operate the same two-

electrode device in a monopolar mode, for example to cut tissue and control bleeding, one of the

two electrodes selectively deactivated and the other of the two electrodes coupled to a source of

monopolar power. During monopolar operation, the monopolar electrode of the device may be

used in conjunction with a ground pad dispersive electrode placed on a patient, which is

commonly known as a patient return electrode or grounding pad. In this manner, the dual

function device may provide treatment to tissue utilizing one or both electrodes depending upon

the desired tissue treatment.

[07] Despite having the ability to perform different functions with a single device, when

monopolar function is desired only one of the two electrodes of the device are utilized. The

deactivated second electrode may obstruct the view of the surgeon during the monopolar

operation. Furthermore, the deactivated electrode may prevent the monopolar electrode from

entering smaller spaces or tissue areas that could otherwise be accessed if the unused electrode

was not exposed. Devices where the problem of an obstructive deactivated second electrode has

been addressed may not provide for a robust electrode/tissue interface if the device is used in

bipolar mode.

[08] Multifunction electrosurgical devices also create additional concerns for surgeons. For

example, multifunction devices generally have dedicated inputs in the form of wires and cords

corresponding for each function that adds weight to the electrosurgical device and decreases

flexibility of the input cable, which can result in hand stain for the surgeon. A monopolar

device may include an input cable having at least two wires for electrical power, and a bipolar

device may include an input cable having at least three wires for electrical power and a fluid

delivery tube. A multifunction device may include an input cable having at least five cables and

a fluid delivery tube. Additionally, each of these functions may require an activation

mechanism, such as a pushbutton on the handpiece, a footswitch, a mouth-switch, or other

activation mechanism that may cause confusion for the surgeon or may be inadvertently



selected. As functions are added to electrosurgical devices, these concerns will become more

pronounced and diminish from the utility of the device.

Summary

[09] This summary is provided to introduce a selection of concepts in a simplified form that

are further described below in the Detailed Description.

[10] The disclosed electrosurgical devices can be operated with electrosurgical units that can

detect which activation switch on the device is selected. One such electrosurgical unit is

available under the trade designation AEx from Medtronic Advanced Energy of Portsmouth,

New Hampshire. The electrosurgical unit, in one example, uses a topology of circuit elements,

such as a resistor ladder, to determine which activation switch of a connected electrosurgical

device is selected. In the example, the generator can provide RF signals corresponding with at

least three functions such as hemostatic sealing in bipolar configuration, cutting in monopolar

configuration, and coagulation in monopolar configuration.

[11] The devices of this disclosure can include the ability to perform these at least three

different functions while reducing or eliminating the adverse issues of previous electrosurgical

devices. Having three functions on a single, multipurpose electrosurgical device eliminates or

reduces interruption in changing devices that can reduce surgical time. The bipolar electrodes

used in bipolar mode do not obstruct view or unnecessarily prevent the monopolar electrode

blade from entering smaller spaces or tissue areas. Further, the co-planar arrangement of the

bipolar electrodes provides for a robust electrode/tissue interface in bipolar mode.

[12] Further, the disclosed electrosurgical devices reduce what would be three wires (a wire

corresponding with each function) in a cable from the electrosurgical unit to the to device to a

single conductor. The examples of the electrosurgical device can perform the three functions

using only two buttons. Also, the example electrosurgical devices are configured so as not to

activate unused electrodes. The features increase the ergonomics of multipurpose

electrosurgical devices.

[13] Eliminating wires to the device reduces weight and increases flexibility of the cable,

which reduces strain on the surgeon's hand and wrist. Eliminating buttons for each function

reduces confusion for the user. And reducing or eliminating the possibility of inadvertent

activation provides for less chance of inadvertent damage to tissue or the device. Other

advantages are contemplated.



[14] In one aspect, the disclosure relates to a multipurpose electrosurgical device that is

configurable in a bipolar mode and a monopolar mode using a three-conductor electrical input.

The device includes a switching mechanism that provides signals corresponding with a first

function, such as a cut function, and a second function, such as a coagulation function, in a

monopolar mode. The switching mechanism also provides a signal corresponding with a third

function, such as a hemostatic sealing function, in a bipolar mode. In one example of this

device, the switching mechanism includes only two switches to provide three functions.

[15] In another aspect the disclosure relates to an electrosurgical device that can be coupled

to an electrosurgical unit. The electrosurgical device includes a handpiece, a switching

mechanism, a first electrode tip and a second electrode tip. The first electrode tip is fixedly

coupled to the handpiece and selectively coupled to the switching mechanism. The second

electrode tip is transitionable between a retracted position and a protracted position with respect

to the handpiece. The second electrode tip is selectively coupled to the switching mechanism in

the protracted position, and the first electrode tip is selectively coupled to the switching

mechanism when the second electrode tip is in the retracted position. In one example, the first

electrode tip includes a monopolar electrode and the second electrode tip includes bipolar

electrodes.

[16] In another aspect, the disclosure relates to an electrosurgical device that can be coupled

to an electrosurgical unit. The electrosurgical device includes a first conductor, such as switch

input, that can be coupled to an energy detection system in an electrosurgical device and a

second conductor, such as an active input, that can be coupled to a source of RF energy. The

second conductor is operably configured to be coupled to an active electrode, such as an active

bipolar electrode or monopolar electrode via a switch mechanism. The monopolar electrode is

activated at a first monopolar RF energy level when the switch mechanism is used to electrically

couple the first and second conductors via a first circuit element. Also, the monopolar electrode

is activated at a second monopolar RF energy level when the switch mechanism is used to

electrically couple the first and second conductors via a second circuit element. Further, the

bipolar electrode is activated at a bipolar RF energy level when the switch mechanism is used to

electrically couple the first and second conductors in a bipolar mode.

[17] In still another aspect, the disclosure relates to a method of selectively configuring an

electrosurgical device for use in a bipolar mode and a monopolar mode. The method includes

configuring the device in a monopolar such as by disposing a monopolar electrode blade distal

most on the device. In one example, disposing the monopolar electrode blade includes attaching



the monopolar blade to a handpiece. In another example, disposing the monopolar electrode

blade includes retracting bipolar electrodes into the handpiece. The method further includes

activating the monopolar electrode blade with a first RF energy, such as an energy

corresponding with the cut function, using a first switch. The monopolar electrode blade is

activated with a second RF energy, such as an energy corresponding with the coagulation

function, using a second switch. The method includes configuring the device in a bipolar mode

such as by attaching or extending bipolar electrodes distally from the electrosurgical device. A

third function, such as hemostatic sealing, can be affected by closing one of the switches.

Brief Description of the Drawings

[18] FIG. 1 is a front view of an embodiment of a system according to the present disclosure

including an example electrosurgical unit in combination with a fluid source and handheld

electrosurgical device.

[19] FIG. 2 is a graph of a bipolar radio frequency power output versus impedance for the

electrosurgical unit of FIG. 1.

[20] FIG. 3 is a graph of illustrating a relationship of radio frequency power setting to fluid

flow rate.

[21] FIG. 4 is a block diagram of the example handheld electrosurgical device of FIG. 1.

[22] FIG. 5 is a perspective view of an example electrosurgical device of FIG. 4 having

interchangeable monopolar and bipolar attachment tips.

[23] FIG. 6 is an end view of the electrosurgical device of FIG. 5 illustrating an interface

configured to couple to the interchangeable monopolar and bipolar attachment tips.

[24] FIG. 7 is a perspective view of another example of the handheld electrosurgical device

of FIG. 5 configured for use in a monopolar mode.

[25] FIG. 8 is a perspective view of another example of the handheld electrosurgical device

of FIG. 7 configured for use in a bipolar mode.

[26] FIG. 9 is a schematic view of a circuit diagram of a handheld electrosurgical device of

FIG. 4 including the bipolar and monopolar electrode tips of the electrosurgical device of FIG. 5

in a first example.



[27] FIG. 10 is a schematic view of a circuit diagram of a handheld electrosurgical device of

FIG. 4 including the bipolar and monopolar electrode tips of the electrosurgical device of FIG. 5

in a second example.

[28] FIG. 11 is a schematic view of a circuit diagram of a handheld electrosurgical device of

FIG. 4 including the bipolar and monopolar electrode tips of the electrosurgical device of FIG. 5

in a third example.

[29] FIG. 12 is a schematic view of a circuit diagram of a handheld electrosurgical device of

FIG. 4 including the bipolar and monopolar electrode tips of the electrosurgical device of FIG. 5

in a fourth example.

[30] FIG. 13 is a schematic view of a circuit diagram of a handheld electrosurgical device of

FIG. 4 including the bipolar and monopolar electrode tips of the electrosurgical device of FIG. 5

in a fifth example.

[31] FIG. 14 is a schematic view of a circuit diagram of a handheld electrosurgical device of

FIG. 4 including the bipolar and monopolar electrode tips of the electrosurgical device of FIG. 5

in a sixth example.

[32] FIG. 15 is a schematic view of a circuit diagram of a handheld electrosurgical device of

FIG. 4 configured as a first example the electrosurgical device of FIG. 8 in a bipolar mode.

[33] FIG. 16 is a schematic view of a circuit diagram of a handheld electrosurgical device of

FIG. 4 configured as a first example the electrosurgical device of FIG. 7 in a monopolar mode.

[34] FIG. 17 is a schematic view of a circuit diagram of a handheld electrosurgical device of

FIG. 4 configured as a second example the electrosurgical device of FIG. 8 in a bipolar mode.

[35] FIG. 18 is a schematic view of a circuit diagram of a handheld electrosurgical device of

FIG. 4 configured as a second example the electrosurgical device of FIG. 7 in a monopolar

mode.

Detailed Description

[36] Throughout the description, like reference numerals and letters indicate corresponding

structure throughout the several views. Also, any particular features(s) of a particular exemplary

embodiment may be equally applied to any other exemplary embodiment(s) of this specification



as suitable. That is, features between the various exemplary embodiments described herein are

interchangeable as suitable and may not be exclusive. From the specification, it should be clear

that the terms "distal" and "proximal" are made in reference to a user of the device.

[37] FIG. 1 illustrates a front view of one example of a system 60 that includes an

electrosurgical unit 10 in combination with a fluid source 20 and an example handheld

electrosurgical device 30. The device 30 can be a multipurpose device configurable for use in

cutting and sealing, including electrocautery, coagulation, and hemostatic sealing of tissue

including bone and configurable for use in both a monopolar and a bipolar mode.

[38] The system 60 can be carried on a movable cart 2 having a support member 4

comprising a hollow cylindrical post which includes a platform 6 comprising a pedestal table to

provide a flat, stable surface for location of the electrosurgical unit 10. Cart 2 can include a pole

8 having a height that can be adjusted by sliding the pole 8 up and down. Fluid source 20 can be

supported at the top of pole 8 .

[39] Fluid source 20 may comprise a bag of fluid from which fluid 12 may flow through a

drip chamber 14, to delivery tubing 16 and to handheld electrosurgical device 30. In one

example, the fluid 12 includes saline and can include physiologic saline such as sodium chloride

(NaCl) 0.9% weight/volume solution. Saline is an electrically conductive fluid, and other

suitable electrically conductive fluids can be used. In other examples, the fluid may include a

nonconductive fluid, such as deionized water, which may still provide advantages over using no

fluid and may support cooling of portions of electrosurgical device 30 and tissue or reducing the

occurrence of tissue sticking to the electrosurgical device 30.

[40] The fluid delivery tubing 16 in the example passes through pump 22 to convey fluid to

the electrosurgical device 30 and control fluid flow. Pump 22 in one example is a peristaltic

pump such as a rotary peristaltic pump or a linear peristaltic pump. A peristaltic pump can

convey the fluid through the delivery tubing 16 by way of intermittent forces placed on the

external surface of the delivery tubing. Peristaltic pumps are often applied during use of the

electrosurgical device 30 because the mechanical elements of the pump places forces on the

external surface of the delivery tubing and do not come into direct contact with the fluid, which

can reduce the likelihood of fluid contamination. Other examples of system 60 might not

include a pump, and fluid can be is provided to the electrosurgical device 30 via gravity.

The example electrosurgical unit 10 is configured to provide both monopolar and

radio-frequency (RF) power output to a specified electrosurgical instrument such as



electrosurgical device 30. In one example, the electrosurgical unit 10 can be used for delivery

of RF energy to instruments indicated for cutting and coagulation of soft tissue and for delivery

of RF energy concurrent with fluid to instruments indicated for hemostatic sealing and

coagulation of soft tissue and bone. In one example, the electrosurgical unit 10 is capable of

simultaneously powering specified monopolar and bipolar electrosurgical instruments but may

include a lock out feature preventing both monopolar and bipolar output from being

simultaneously activated.

[42] During monopolar operation of electrosurgical device 30, a first electrode, often referred

to as the active electrode, is provided with electrosurgical device 30 while a second electrode

(not shown), often referred to as the indifferent or neutral electrode, is provided in the form of a

ground pad dispersive electrode located on a patient. For example, the ground pad dispersive

electrode is typically on the back, buttocks, upper leg, or other suitable anatomical location

during surgery. In such a configuration, the ground pad dispersive electrode is often referred to

as a patient return electrode. An electrical circuit of RF energy is formed between the active

electrode and the ground pad dispersive electrode through the patient.

[43] During bipolar operation of electrosurgical device 30, a second electrode, often referred

to as the return electrode providing a second electrical pole, is provided as part of the device 30.

The ground pad dispersive electrode is not used. An electrical circuit of RF energy is created

between the first and second poles of the device 30. The current no longer flows through the

patient's body to the ground pad dispersive electrode, but rather through a localized portion of

tissue between the poles of the device 30.

[44] The electrosurgical device 30 in the example is connected to electrosurgical unit 10 via

cable 24. Cable 24 includes first plug 34, second plug 36, and third plug 38 that connect with

first receptacle 44, second receptacle 46, and third receptacle 48 on the electrosurgical device,

respectively. In one example, the first receptacle 44 corresponds with a switch receptacle, the

second receptacle 46 corresponds with an active electrode receptacle, and the third receptacle 48

corresponds with a return electrode receptacle. When electrosurgical unit 10 may be used in

monopolar mode, an additional cable may connect a ground pad electrode to a ground pad

receptacle of the electrosurgical unit 10. In some examples, delivery tubing 16 and cable 24 are

combined to form a single cable.

[45] The features of electrosurgical unit 10 described are for illustration, and the

electrosurgical units suitable for use with device 30 may include some, all, or other features than



those described below. In one example, the electrosurgical unit is capable of operating in

monopolar and bipolar modes as well as multiple functions with a mode such as a monopolar

cutting function and a monopolar coagulation function. In some examples, a monopolar device

is capable of performing a monopolar hemostasis or tissue sealing function. In the monopolar

cutting function, monopolar RF energy is provided the device 30 at a first power level and/or a

first waveform (collectively first RF energy level). For example, RF energy for a cut function

may be provided at a relatively low voltage and a continuous current (100% on, or 100% duty

cycle). Nominal impedance can range between 300 to 1000 ohms for the cutting function. At a

power setting of 90 Watts for cutting, voltage can range from approximately 164 to 300 volts

root mean square (RMS). In the monopolar coagulation function, monopolar RF is energy is

provided to the electrode at a second power level and/or second waveform (collectively second

or coagulation RF energy level) that is different than at least one of the first power level or the

first waveform. For example, RF energy for a coagulation function may be provided at a

relatively higher voltage than the cut voltage and with a pulsed current, such as 1% to 6% on

and 99% to 94% off, respectively (or 1% to 6% duty cycle). Other duty cycles are contemplated.

The electrosurgical unit 10 in the bipolar mode may provide bipolar RF energy at a third power

level and/or third waveform (collectively third RF energy level) to the device 30 along with a

fluid for a (generally low voltage) hemostasis or tissue sealing function that may the same as or

different than the cutting and coagulation RF settings provided to the device 30 for the cut

function or the coagulation function. In one example, hemostatic sealing energy can be

provided with a continuous current (100% duty cycle). Nominal impedance can range between

100 to 400 ohms for the hemostatic sealing function. At a power setting of 90 Watts for

hemostatic sealing, voltage can range from approximately 95 to 200 volts RMS.

[46] In one example, the unit 10 provides RF energy to the active electrode as a signal

having a frequency in the range of 100 KHz to 10 MHz. Typically this energy is applied in the

form of bursts of pulses. Each burst typically has a duration in the range of 10 microseconds to

1 millisecond. The individual pulses in each burst typically each have a duration of 0 .1 to 10

microseconds with an interval between pulses of 0.1 to 10 microseconds. The actual pulses are

often sinusoidal or square waves and bi-phasic, that is alternating positive and negative

amplitudes. Several other features are described in U.S. Patent No. 8,323,276, to Palanker et al.

[47] The electrical surgical unit 10 includes a power switch to turn the unit on and off and an

RF power setting display to display the RF power supplied to the electrosurgical device 30. The

power setting display can display the RF power setting numerically in a selected unit such as

watts.



[48] The example electrosurgical unit 10 includes an RF power selector comprising RF

power setting switches that are used to select or adjust the RF power setting. A user can push

one power setting switch to increase the RF power setting and push the other power setting

switch to decrease the RF power setting. In one example, power setting switches are membrane

switches, soft keys, or as part of a touchscreen. In another example, the electrosurgical unit may

include more than one power selectors such as a power selector for monopolar power selection

and a power selector for bipolar power selection. The electrosurgical unit can also include an

RF power activation display having an indicator light that can illuminate when the RF power is

activated either via a hand switch on the device 30, a foot switch, or other switch.

[49] The example electrosurgical unit 10 also includes fluid flow rate setting display and

flow rate setting selector. The display can include indicator lights, and the flow rate selector can

include switches. Pushing one of the flow rate switches selects a fluid flow rate, which is than

indicated in display.

[50] Device 30 can be primed with fluid 12 prior to beginning a surgical procedure. Priming

may be desirable to inhibit activating the RF power without the presence of fluid 12. The

example electrosurgical device 10 can also include a priming switch 70 to initiate priming of the

device 30. In one example, the depressing the priming switch will operate the pump for a

predetermined amount of time or fluid flow to prime the device 30. After the device 30 has

been primed, the pump 22 may shut off automatically.

[51] FIG. 2 illustrates an example bipolar RF power output versus impedance for the

electrosurgical unit 10. Impedance Z is indicated in units of ohms on the X-axis and output

power P0 is indicated in units of watts on the Y-axis. The bipolar power (RF) setting Ps for the

electrosurgical device 10 is selected at 200 watts in the example. As illustrated, the power

output P0 for the selected power setting Ps generally remains constant for an impedance Z

between the low impedance cut-off of 30 ohms and the high impedance cut-off of 120 ohms.

Below an impedance Z of 30 ohms, the output power P0 for the selected power setting Ps will

decrease; and above an impedance Z of 120 ohms, the output power P0 for the selected power

setting Ps will increase.

[52] Electrosurgical unit 10 can be configured to include control of the pump 22. In this

example, the speed of the pump 22, and the fluid throughput, can be predetermined based on

input variables such as the RF power setting and the fluid flow rate setting. In one example, the

pump 22 can be integrated with the electrosurgical unit 10.



[53] FIG. 3 illustrates an example functional relationship of fluid flow rate Q in units of

cubic centimeters per minute (cc/min) on the Y-axis and RF power setting Ps in units of watts

on the X-axis. While not being bound to a particular theory, the relationship between the

variables can be configured to inhibit undesired effects such as tissue desiccation, electrode

sticking, smoke production, char formation, and other effects while not providing a fluid flow

rate Q at a corresponding RF power setting Ps not so great as to disperse too much electricity

and or overly cool the tissue at the electrode/tissue interface. Electrosurgical unit 10 is

configured to increase the fluid flow rate Q generally linearly with an increasing RF power

setting Ps for each of the three fluid flow rate settings of low, medium, and high corresponding

to Qi, Q2, Q3, respectively.

[54] In examples of system 60 that do not include a pump for fluid 12, there may not be a

preset functional relationship between fluid flow rate Q and RF power setting Ps stored in

electrosurgical unit 10. Rather than the fluid flow rate Q being automatically controlled by the

electrosurgical unit 10 based on RF power setting Ps, the fluid flow rate Q may be manually

controlled, such as by the user of the device 30 or another clinician with a roller or pinch clam

or other clamp provided with system 60 and configured to act upon and compress the tubing 16

to control flow.

[55] While multipurpose electrosurgical surgical device 30 is described with reference to

electrosurgical unit 10 and other elements of system 60, it should understood the description of

the combination is for the purposes of illustrating system 60. It may be possible to use the

multipurpose electrosurgical device 30 in other systems or the electrosurgical unit 10 may be

used with other electrosurgical devices.

[56] FIG. 4 illustrates a block diagram of the exemplary multipurpose electrosurgical device

30 constructed in accordance with the disclosure. The device 30 includes an cable input 80 that

includes electrical connections to electrically communicate with the electrosurgical unit 10, a

switching mechanism 82 to select a particular mode and function of the device, electrode tips 84

to deliver RF energy to the tissue, and an interface 86 to couple the electrode tips 84 to the

switching mechanism 82. For example, device 30 may be operable in a bipolar mode and

monopolar mode and may include two functions, such as a cut function and a coagulation

function, in the monopolar mode.

[57] In one example, the device 30 receives three electrical connections at the cable input 80

including a switch input 94, an active input 96, and a return input 98 at the distal end 88 of the



cable 24 that correspond with first plug 34, second plug 36, and third 38 at the proximal end of

the cable 24. In one example, the device receives only three electrical connections 94, 96, 98.

The cable input 80 can also include a fluid input 102 that can be configured to be in fluid

communication with the delivery tubing 16 to receive fluid 12 at the device 30.

[58] The electrode tips 84 include bipolar electrodes 122 and a monopolar electrode 124,

such as an electrode blade. The bipolar electrodes 122 are selected to configure the device 30 to

operate in bipolar mode, and the monopolar electrode blade 124 is selected to configure the

device in monopolar mode. The electrode tips 84 can include a fluid port 104 in fluid

communication with the fluid input 102 when the bipolar electrode 122 is selected.

[59] In one example, the device includes two or more interchangeable and removable

electrode tips 84. For example, interchangeable and removable electrode tips can include one or

more bipolar electrode tips 122 and one or more monopolar electrode blades 124 of various

sizes and configurations depending on the surgical application or other preferences such as

longer electrodes, shorter electrodes, wider electrodes, electrodes of a specific shape, and so on.

When a bipolar electrode tip is attached to the interface 86 and electrically coupled to the cable

input 80, the device 30 is operated in a bipolar mode and can receive bipolar RF energy from the

electrosurgical unit 10. When a monopolar electrode is attached to the interface 86 and

electrically coupled to the cable input 80, the device 30 is operable in monopolar mode and can

receive monopolar RF energy from the electrosurgical unit 10. In some examples, the device 30

can include a holder to receive the unused electrode tip or tips so as to be readily available when

the operator wishes to switch modes.

[60] In another example, the electrode tips 84 are attached to the device 30 and not

removable. The electrode tips 84 can be positioned with respect to the device 30 to be

selectively operable in either a bipolar or monopolar mode. For example, if the surgeon wishes

to operate the device 30 in a bipolar mode, bipolar electrodes 122 are positioned to be on the

distal most end of the device. If instead the surgeon wishes to operate the device 30 in a

monopolar mode, monopolar electrode blade 124 is positioned to be on the distal most end of

the device.

[61] The switch mechanism 82 is electrically coupled to the cable input 80 including the

switch input 94, active input 96, and return input 98, and selectively applies RF electrical energy

depending on the mode chosen via the electrode tips 84. For example, the switch mechanism 82

can include circuit elements 126 used in cooperation with the electrode tips 84 to detect whether



the device 30 is to be operated in bipolar mode or in monopolar mode and to select the particular

function in monopolar mode. The switch mechanism 82 includes switch 128 to selectively

apply RF energy received from the cable input 80 to the electrode tips 84 depending on the

mode and function selected.

[62] In one example, the switch mechanism 82 provides a first signal, such as a cut signal, to

the electrosurgical unit 10 to receive monopolar RF energy for a first function, such as the cut

function, if the device 30 is configured in a monopolar mode. The switch mechanism 82 can

also provide a second signal, such as a coagulation signal, to the electrosurgical unit 10 receive

monopolar RF energy for a second function, such as the coagulation function, if the device 30 is

configured in a monopolar mode. Additionally, the switch mechanism 82 can provide a third

signal, such a bipolar signal, to electrosurgical unit 10 receive bipolar RF energy if the device 30

is configured in a bipolar mode.

[63] In one example, the switch 128 includes two switches 112, 114, where one switch 112

selects the cut function and activates the monopolar electrode blade 124 with the corresponding

monopolar RF energy for the cut function and the other switch 114 selects the coagulation

function and activate the monopolar electrode blade 124 with the corresponding monopolar RF

energy for the coagulation function. One or both of the switches 112, 114 can be used to

activate the bipolar electrodes 122 with the bipolar RF energy.

[64] The interface 86 includes electrical contacts to electrically couple the switch mechanism

82 to the electrode tips 84. In one example, the interface includes at least four electrical

contacts, as described below such as four electrical contacts for removable and interchangeable

electrode tips 84 and five electrical contacts for non-removable electrode tips 84. Additionally,

the interface may include a fluid coupling to couple the fluid input 102 to the fluid port 104

when the device 30 is configured in bipolar mode. The interface 86 can also include features to

hold the electrode tips 84 in position during operation, such as a mechanical connection that can

releasably lock the electrode tips 84 in position while in either the monopolar mode or bipolar

mode.

[65] FIGS. 5 illustrates an exemplary multipurpose electrosurgical device 230 constructed in

accordance with the electrosurgical device 30 described above and on longitudinal axis A. The

device 230 includes a handpiece 250 and at least two electrode tips 284 including a bipolar

electrode tip 208 and monopolar electrode tip 210. In one example, the handpiece 250 includes

the cable input 80, switch mechanism 82, and interface 86 described above. The electrode tips



284 can correspond with electrode tips 84 described above. The bipolar electrode tip 208 is

connected to the handpiece 250 to operate the device in bipolar mode, and the monopolar tip

210 is connected to the handpiece 250 to operate the device in the multiple functions of the

monopolar mode.

[66] The handpiece 250 includes a handle 252, a proximal end 254, and an interface end 256.

The proximal end 254 includes a cable input 280 configured to receive the distal end 88 of cable

24. For example, the proximal end 254 receives cable for electrical connections 94, 96, 98

located within the handpiece 250 as well as fluid delivery tubing 16. In some examples, the

proximal end 254 can includes a strain relief 256 attached to the distal end 88 of the cable 24.

[67] Handpiece 250 may be configured to enable a user of device 230 to hold and manipulate

device 230 between the thumb and index finger like a writing instrument or an electrosurgical

pen. Handpiece 250 may comprise a sterilizable, rigid, electrically insulative material, such as a

synthetic polymer (e.g., polycarbonate, acrylonitrile-butadiene-styrene). The handle 252 can

include a lower surface, or bottom B, and an upper surface, or top T.

[68] The interface end 256 can be configured on the distal end of the handpiece 250 and

include electrical contacts 260 to mate with electrical contacts 270 on the electrode tips 284.

The interface end 256 can also include a sleeve 272 extending axially from the handpiece 250

configured to receive the edges of the electrode tips 284 and protect the electrical contacts 260,

270 from exposure during operation. The interface end 256 can be configured to guide the

electrode tips 284 to mate with the electrical contacts 260 with the corresponding electrical

contacts 270 on the electrode tips 284 to facilitate connection. The interface end 256 can also

include a mechanical fastening system to removably attach the handpiece 250 to the electrode

tips 284. In one example, the sleeve 272 can provide an interference or frictional fit against the

electrode tips 284. The surgeon can remove or replace the electrode tip 284 by tugging apart the

handpiece 250 from the electrode tip 284. In another example, the sleeve 272 can include a first

portion of clip mechanism that mates with a second portion of a clip mechanism on the electrode

tips 284. In this example, the second portion of the clip mechanism (or, in an alternative

example, the first portion of the clip mechanism) can be squeezed to allow the electrode tip 284

to be pulled from the sleeve 272. The sides of the squeezable portion of the clip mechanism can

include grips to aid in locating the clip mechanism.

[69] The electrode tips 284 can include a body portion and an electrode portion extending

distally from the body portion. The body portion can be configured to fit against the interface



end 256 of the handpiece 250. In one example, the body portion of the electrode tips can

include electrical contacts 270 to mate with electrical contacts 260 on the interface end 256.

The body portion can be formed from a material similar to the handpiece 250, or other material,

such that the surgeon can grasp the body portion instead of the electrode portion when installing

or removing the electrode tips 284 from the handpiece 250. The electrode tips 284 can include

electrical conductors or circuit elements and electrical conductors that, when coupled to the

switch mechanism 82 included in the handpiece 250, select and transfer the appropriate

electrical energy to from the electrosurgical unit 10 to the electrode portion.

[70] The bipolar electrode tip 208 includes body portion 208a and electrode portion 208b

extending distally from a distal face 209 of the body portion 208a. The body portion 208a can

include an internal fluid lumen in communication with delivery tubing 16 and having a fluid

outlet port, such as fluid outlet port 204 on distal face 209. Electrode portion 208b comprises

two electrode tips 220a, 220b for treating tissue. Electrode tips 220a, 220b extend from the body

portion 208a and, in the example, include blunt, rounded tips having distal-most electrode ends

222a, 222b, respectively. Distal-most electrode ends 222a, 222b may provide smooth

continuous surfaces and in one example are devoid of points or edges. Electrode tips 220a,

220b may be configured to optimize tissue sealing or coagulation in conjunction with delivery

of fluid or for a particular application or anatomical geometry. In one example, the electrode

tips 220a, 220b may be removable from the body portion 208a and selectable to suit a particular

design configuration or application.

[71] The monopolar electrode tip 210 includes body portion 210a and electrode portion 210b

extending distally from a distal face 2 11 of the body portion 210a. The monopolar electrode

portion 210b includes a blade tip 232 that may taper to form a sharp or razor-like blade. In one

example, the monopolar electrode tip 210 can include an interchangeable electrode portion 210b

that can be removed from the body portion 210a. The interchangeable electrode portion 210b

can be selected to include a particular design configuration suitable for the application. In one

example, the interchangeable electrode portion 210b can include a blade-like configuration. In

another example, the interchangeable electrode portion 210b can include a blunt tip. The

monopolar electrode portion 210b can include a conductor electrically coupled to and proximal

to the blade tip 232 that is configured to mate with a conductor in the body portion 210a. Other

configurations are contemplated including multiple monopolar electrodes.

[72] The handpiece 250 includes a switch mechanism 282 to complete an electrical circuit

between the conductors of cable input 280. In one example, the switch mechanism 282 includes



push buttons 212 and 214 projecting from the upper surface or top T of the handle 252. Push

buttons 212, 214 comprise hand switch assemblies for forming a closed circuit that can be

sensed by an electrosurgical unit, such as electrosurgical unit 10, to selectively provide at least

three variations of monopolar power and bipolar power.

[73] For example, when the device 230 is configured in monopolar mode, such as monopolar

tip 210 is electrically coupled to the interface end 256, one pushbutton 212 is depressed so

monopolar RF energy corresponding with the cut function is provided to the blade tip 232.

Also, when the device 230 is configured in monopolar mode, the other pushbutton 214 is

depressed so monopolar RF energy corresponding with the coagulation function is provided to

the blade tip 232.

[74] When the device 230 is configured in bipolar mode, such as bipolar tip 208 is

electrically coupled to the interface end 256, one or both of pushbuttons 212, 214 can be

depressed to select bipolar RF energy corresponding with the bipolar hemostatic sealing

function and provide bipolar RF energy to the electrode tips 220a, 220b. In an example where

just one pushbutton activates the bipolar tip 208, the other pushbutton can leave the electrode

tips 220a, 220b inactive.

[75] FIG. 6 illustrates the interface end 256 of device 230 as viewed on axis A. Interface end

256 in the example includes four exposed female electrical connections 262, 264, 266, 268 that

can correspond with one or more male electrical connections on the electrode tips 208, 210. The

one or more electrode connection on electrode tip are electrically connected to electrode tips

220a, 220b via one or more internal conductors. Similarly, two or more electrical conductors on

monopolar electrode tip 210 are electrically connected to blade tip 232 via internal conductors.

Alternatively, the interface end 256 can include male conductors that are configured to mate

with female connectors on the electrode tips 208, 210. The male/female connections can serve

to hold the electrode tips 208, 210 in place with respect to the handpiece 250. If other electrical

contacts are used to transfer electrical energy from the handpiece 250 to the electrode tips 208,

210, the handpiece 250 may include a mechanical locking mechanism to hold the electrode tips

208, 210 in place. The interface end 256 can also include fluid connection 206 in fluid

communication with delivery tubing 16 that is fluidly coupleable to a fluid lumen in the bipolar

electrode tip 208. The monopolar electrode tip 210 can include a plug configured to seal the

fluid connection 206.



[76] FIGS. 7 and 8 illustrate an exemplary multipurpose electrosurgical device 330 also

constructed in accordance with the electrosurgical device 30 described above in FIG. 4 . For

example, the device 330 includes the cable input 80, switch mechanism 82, electrode tips 84,

and interface 86 as described above.

[77] Further, like parts with electrosurgical device 230 are labeled with like reference

numerals. For example, electrosurgical device 330 can include the features of the handpiece

250 including the handle 252, proximal end 254, and strain relief 256. The proximal end 254

includes a cable input 280 configured to receive the distal end 88 of cable 24 and includes

electrical connections 94, 96, 98 located within the handpiece 250 as well as fluid delivery

tubing 16. The handle 252 can include a lower surface, or bottom B, and an upper surface, or

top T. Additionally, the handpiece 250 includes a switch mechanism 282 to complete an

electrical circuit between the conductors of cable input 280. In one example, the switch

mechanism 282 includes push buttons 212 and 214 projecting from the upper surface or top T of

the handle 252. Push buttons 212, 214 comprise hand switch assemblies for forming a closed

circuit that can be sensed by an electrosurgical unit to selectively provide at least three

variations of monopolar power and bipolar power as described above.

[78] Rather than interchangeable electrode tips, however, the electrosurgical device 330

includes a retractable, or extendable, bipolar electrode shaft 308. The handpiece 250 of device

330 includes a distal end 352 with a monopolar electrode tip 310 and an opening 354. The

monopolar electrode tip 310 in the example is fixed with respect to the handpiece 250, and the

bipolar electrode shaft 308 is axially moveable with respect to the handpiece 250 through the

opening 354. The monopolar electrode tip 310 includes blade 332 that may be shaped to form a

sharp or razor-like blade. The bipolar electrode shaft 308 can be moved with respect to the

handpiece 250 via a mechanism such as an attached thumb lever, not shown, and the

handpiece/shaft combination can include a mechanism to releasably lock the bipolar electrode

shaft 308 in the retracted and extended positions.

[79] The bipolar electrode shaft 308 comprises a body 360 having first and second ends 362,

364, respectively and laterally opposed side surfaces 366a, 366b, joined by lateral edges 368a,

368b that may include rounded or chamfered edges configured so as to minimize or avoid

inadvertent damage to tissue. In the example, sides 366a, 366b comprise substantially flat or

planar surfaces. First end 362 includes a distal face that may include a fluid outlet port 304 in

fluid communication with an internal lumen that is in fluid communication with delivery tubing



16. Alternatively, the sides 366a, 366b and/or edges 368a, 368b can include or also include

fluid outlet ports for dispersing fluid.

[80] Electrode tips 320a, 320b extend from the body portion 360 and, in the example, include

blunt, rounded tips having distal-most electrode ends 322a, 322b, respectively. Distal-most

electrode ends 322a, 322b may provide smooth continuous surfaces and in one example are

devoid of points or edges. Electrode tips 320a, 320b may be configured to optimize tissue

sealing or coagulation in conjunction with delivery of fluid 12 or for a particular application or

anatomical geometry.

[81] FIG. 7 illustrates the device 330 configured in a monopolar mode with the bipolar

electrode shaft 322 retracted into the handpiece and the monopolar electrode blade 332 extends

distally from the device 330. In the monopolar configuration, the monopolar electrode blade

332 is electrically coupled through the interface (disposed within the device 330 in this

example), corresponding with interface 86, with the switching mechanism having components

located within the device 330 and the electrosurgical unit. In monopolar mode, pressing

pushbutton 212 provides monopolar RF energy corresponding with the cut function to the blade

tip 332. Also, when the device 330 is configured in monopolar mode, pressing the other

pushbutton 214 provides monopolar RF energy corresponding with the coagulation function to

the blade tip 232. The bipolar electrodes ends 322a, 322b are deactivated in the monopolar

configuration.

[82] In the example device 330, bipolar electrode ends 322a, 322b are retracted within the

handpiece 250 while in monopolar mode configuration. Other configurations are possible, and

the electrode ends 322a, 322b can remain partially extended from handpiece 250 but disposed

away, such as proximally, from the monopolar blade 332.

[83] FIG. 8 illustrates the device 330 configured in a bipolar mode with the bipolar electrode

shaft 322 protracted from the handpiece 250 to extend distally past the monopolar electrode

blade 234. In the bipolar configuration, the monopolar electrode blade 334 is deactivated and

one or both of pushbuttons 212, 214 can be depressed to activate the bipolar electrodes and

dispense fluid 12 from the fluid port 304.

[84] Electrodes and electrically conductive paths and contacts in electrosurgical devices 230,

330, can be formed from electrically conductive material such as metal and may comprise

stainless steel, titanium, gold, silver, platinum or any other suitable material. Electrical

pathways within the devices 230, 330 can be formed as wires, traces, or other pathways.



[85] Other configurations of device 330 are contemplated, such as a device having bipolar

electrode ends being fixed with respect to the handpiece 250 with the monopolar blade on a

retractable/extendable shaft.

[86] FIGS. 9-18 illustrate electrical schematics of examples of electrosurgical device 30. In

particular, FIGS. 9-14 illustrate electrical schematics of examples of electrosurgical device

430a, 430b, 430c, 430d, 430e, 430f corresponding with the electrosurgical device 230 having

interchangeable electrode tips. Also, FIGS. 15-18 illustrate electrical schematics of examples of

electrosurgical device 530a, 530b corresponding with electrosurgical device 330 having

retractable bipolar electrodes. These examples illustrate electrosurgical devices including a first

conductor coupled to an energy detection system, such as switch input 94, a second conductor

coupled to a source of RF energy, such as active input 96. The second conductor is operably

configured to be coupled to an active electrode, such as bipolar electrode 122 or monopolar

electrode 124 via a switch mechanism, such as switch mechanism 82. The monopolar electrode

is activated at a first monopolar RF energy level when the switch mechanism is used to

electrically couple the first and second conductors via a first circuit element. Also, the

monopolar electrode is activated at a second monopolar RF energy level when the switch

mechanism is used to electrically couple the first and second conductors via a second circuit

element. Further, the bipolar electrode is activated at a bipolar RF energy level when the switch

mechanism is used to electrically couple the first and second conductors in a bipolar mode.

[87] The electrosurgical device 30 uses the circuit elements to cooperate with the

electrosurgical unit 10 to detect the selected mode, i.e., either bipolar or monopolar, and the

selected function, i.e., either cut or coagulation, within the monopolar mode. In one example,

the electrosurgical unit includes a ladder topology to detect which switch has been closed, or

button has been depressed, on the electrosurgical unit 30. The electrosurgical unit in this

example uses three different impedances to determine the mode and function selected. In one

example, the electrosurgical unit uses a generally 0 ohm resistance to indicate the device 30 is

configured in a bipolar mode for hemostatic sealing and fluid delivery, a generally 69.8 ohm

resistance to indicate the device 30 is in a monopolar mode at a first function, such as a

coagulation function, and a generally 200 ohm resistance to indicate the device 30 is in a

monopolar mode at a second function, such as a cut function. Other resistance values or circuit

elements can be used, and the examples below are shown for illustration.

[88] FIGS. 9-14 include example electrosurgical devices 430a, 430b, 430c, 430d, 430e, 430f

respectively. Each of electrosurgical devices 430a, 430b, 430c, 430d, 430e, 430f include switch



input 494, an active input 496, and a return input 498, which generally correspond with inputs

94, 96, 98, respectively, of device 30. Example devices 430a, 430b, 430c, 430d, 430e, 430f also

include switch mechanisms 482a, 482b, 482c, 482d, 482e, 482f respectively, each having two

switches, i.e. cut switch 412 and coagulation switch 414, coupled in parallel with switch input

494. Example devices 430a, 430b, 430c, 43Od also include interface 486a, 486b, 486c, 486d,

486e, 486f respectively, each including four interface connections, i.e. cut switch connection

462, coagulation switch connection 464, active connection 466, and return connection 468.

Further, each of example devices 430a, 430b, 430c, 430d, 430e, 430f include a first circuit

element 436, such as a 200 ohm cut resistor, and a second circuit element 438, such as a 69.8

ohm coagulation resistor for use in a monopolar mode.

[89] Figure 9 illustrates example device 430a having inputs 480a, switch mechanism 482a,

interface 486a, and electrode tips 484a configured to work with switch mechanism 482a. Switch

mechanism 482a includes a cut switch 412 and cut resistor 436 coupled in series between the

switch input 494 and active input 496. In the example illustrated, the cut switch connection 462

is electrically coupled between the cut switch 412 and the cut resistor 436. Switch mechanism

482a also includes a coagulation switch 414 and coagulation resistor 438 coupled in series

between the switch input 494 and the active input 496. In the example illustrated, the

coagulation switch connection 464 is electrically coupled between the coagulation switch 414

and the coagulation resistor 438. Also, the active input 496 is directly coupled to the active

connection 466, and the return input 498 is directly coupled to the return connection 468.

[90] Example device 430a further includes a monopolar electrode tip 410a configured to

operate the device 430a in a monopolar mode. The monopolar electrode tip 410a includes a

monopolar electrode blade tip 432a and a single electrical connection 450a configured to mate

with the active connection 466. The monopolar electrode tip 410a does not include an electrical

connection for the return connection 468. Additionally, the monopolar electrode tip 410a does

not include an electrical connection for the cut connection 462 and the coagulation connection

464.

[91] When the monopolar electrode tip 410a is coupled to the interface 486a as described,

closing the cut switch 412 provides an electrical signal between the switch input 494 and the

active input 496 through the cut resistor 436 to indicate to the electrosurgical unit 10 that the

device 430a is to be operated in a cut function of the monopolar mode. Accordingly, the first

RF energy level corresponding with a cut function is provided to the active input 496 and thus to



the monopolar electrode blade tip 432a and returned through the tissue via a ground dispersive

electrode (not shown).

[92] When the monopolar electrode tip 410a is coupled to the interface 486a as described,

closing the coagulation switch 414 provides an electrical signal between the switch input 494

and the active input 496 through the coagulation resistor 438 to indicate to the electrosurgical

unit 10 that the device 430a is to be operated in a coagulation function of the monopolar mode.

Accordingly, the second RF energy level corresponding with a coagulation function is provided

to the active input 496 and thus to the monopolar electrode blade tip 432a and returned through

the tissue via a ground dispersive electrode (not shown).

[93] Example device 430a further includes a bipolar electrode tip 408a configured to operate

the device 430a in a bipolar mode. The bipolar electrode tip 408a includes a active electrode tip

422a electrically coupled via conductors to three electrical connections 470a, 472a, 474a

configured to mate with the cut connection 462, coagulation connection 464, and active

connection 466, respectively. The bipolar electrode tip 408a further includes a return electrode

end 422b electrically coupled via a conductor to a return connection 476a configured to mate

with the return connection 468.

[94] When the bipolar electrode tip 408a is coupled to the interface 486a as described,

closing either the cut switch 412 or the coagulation switch 414 will provide an electrical signal

directly between the switch input 494 and the active input 496, i.e., the connection will

electrically short or include a resistance of about 0 ohms, to indicate to the electrosurgical unit

10 that the device 430a is to be operated in a bipolar mode. Accordingly, the third RF energy

level corresponding with a bipolar mode is provided to the active input 496 and thus to the first

electrode end 422a and returned through the tissue via the second electrode end 422b.

[95] Electrosurgical device 430a can also be operated in bipolar mode with alternative

electrode tips and, albeit with limited functionality.

[96] For example, a bipolar electrode tip can includes an active electrode tip 422a electrically

coupled via conductors to electrical connections configured to mate with coagulation connection

464 and active connection 466, instead of three electrical connections. The bipolar electrode tip

further includes a return electrode end 422b electrically coupled via a conductor to a return

connection configured to mate with the return connection 468. When the bipolar electrode tip is

coupled to the interface as described, closing the coagulation switch 414 will provide an

electrical signal directly between the switch input 494 and the active input 496, i.e., the



connection will electrically short or include a resistance of about 0 ohms, to indicate to the

electrosurgical unit 10 that the device 430a is to be operated in a bipolar mode. Accordingly,

the third RF energy level corresponding with a bipolar mode is provided to the active input 496

and thus to the first electrode end 422a and returned through the tissue via the second electrode

end 422b. The bipolar electrode tip will not be activated if the cut switch 412 is closed.

[97] Another bipolar electrode tip of limited functionality includes an active electrode tip

422a electrically coupled via conductors to electrical connection configured to mate with cut

connection 462 and active connection 466 instead of three electrical connections. The bipolar

electrode tip further includes a return electrode end 422b electrically coupled via a conductor to

a return connection configured to mate with the return connection 468. When the bipolar

electrode tip is coupled to the interface 486a as described, closing the cut switch 412 will

provide an electrical signal directly between the switch input 494 and the active input 496, i.e.,

the connection will electrically short or include a resistance of about 0 ohms, to indicate to the

electrosurgical unit 10 that the device 430a is to be operated in a bipolar mode. Accordingly,

the third RF energy level corresponding with a bipolar mode is provided to the active input 496

and thus to the first electrode end 422a and returned through the tissue via the second electrode

end 422b. The bipolar electrode tip 428a will not be activated if the coagulation switch 414 is

closed.

[98] Figure 10 illustrates example device 430b having inputs 480b, switch mechanism 482b,

interface 486b, and electrode tips 484b configured to work with switch mechanism 482b. Switch

mechanism 482b includes a cut switch 412 and cut resistor 436 coupled in series between the

switch input 494 and cut switch connection 462. Switch mechanism 482b also includes a

coagulation switch 414 and coagulation resistor 438 coupled in series between the switch input

494 and the active input 496. In the example illustrated, the coagulation switch connection 464

is electrically coupled between the coagulation switch 414 and the coagulation resistor 438.

Also, the active input 496 is directly coupled to the active connection 466, and the return input

498 is directly coupled to the return connection 468.

[99] Example device 430b further includes a monopolar electrode tip 410b configured to

operate the device 430b in a monopolar mode. The monopolar electrode tip 410b includes a

monopolar electrode blade tip 432b is electrically coupled to a first electrical connection 450b

configured to mate with the active connection 466 and a second electrical connection 452b

configured to mate with the cut connection 462. The monopolar electrode tip 410b does not



include an electrical connection for the return connection 468. Additionally, the monopolar

electrode tip 410b does not include an electrical connection for the coagulation connection 464.

[100] When the monopolar electrode tip 410b is coupled to the interface 486b as described,

closing the cut switch 412 provides an electrical signal between the switch input 494 and the

active input 496 through the cut resistor 436 to indicate to the electrosurgical unit 10 that the

device 430b is to be operated in a cut function of the monopolar mode. Accordingly, the first

RF energy level corresponding with a cut function is provided to the active input 496 and thus to

the monopolar electrode blade tip 432b and returned through the tissue via a ground dispersive

electrode (not shown).

[101] When the monopolar electrode tip 410b is coupled to the interface 486b as described,

closing the coagulation switch 414 provides an electrical signal between the switch input 494

and the active input 496 through the coagulation resistor 438 to indicate to the electrosurgical

unit 10 that the device 430b is to be operated in a coagulation function of the monopolar mode.

Accordingly, the second RF energy level corresponding with a coagulation function is provided

to the active input 496 and thus to the monopolar electrode blade tip 432b and returned through

the tissue via a ground dispersive electrode (not shown).

[102] Example device 430b further includes a bipolar electrode tip 408b configured to operate

the device 430b in a bipolar mode. The bipolar electrode tip 410b includes an active electrode

tip 422a electrically coupled via conductors to two electrical connections 470b, 472b configured

to mate with the coagulation connection 464 and active connection 466, respectively. The

bipolar electrode tip 408b further includes a return electrode end 422b electrically coupled via a

conductor to a return connection 476b configured to mate with the return connection 468.

[103] When the bipolar electrode tip 408b is coupled to the interface 486b as described,

closing the coagulation switch 414 will provide an electrical signal directly between the switch

input and the active input, i.e., the connection will electrically short or include a resistance of

about 0 ohms, to indicate to the electrosurgical unit 10 that the device 430b is to be operated in a

bipolar mode. Accordingly, the third RF energy level corresponding with a bipolar mode is

provided to the active input and thus to the first electrode end 422a and returned through the

tissue via the second electrode end 422b. In the example of bipolar electrode tip 408b, closing

the cut switch 412 will not active the device 430b.

[104] Figure 11 illustrates example device 430c having inputs 480c, switch mechanism 482c,

interface 486c, and electrode tips 484c configured to work with switch mechanism 482c.



Switch mechanism 482c includes a cut switch 412 coupled in series between the switch input

494 and cut switch connection 462. Switch mechanism 482c also includes a coagulation switch

414 and coagulation resistor 438 coupled in series between the switch input 494 and the active

input 496. In the example illustrated, the coagulation switch connection 464 is electrically

coupled between the coagulation switch 414 and the coagulation resistor 438. Also, the active

input 496 is directly coupled to the active connection 466, and the return input 498 is directly

coupled to the return connection 468.

[105] Example device 430c further includes a monopolar electrode tip 410c configured to

operate the device 430c in a monopolar mode. The monopolar electrode tip 410c includes a

monopolar electrode blade tip 432c is electrically coupled to a first electrical connection 450c

configured to mate with the active connection 466 and a second electrical connection 452c

configured to mate with the cut connection 462 via a cut resistor 436. The monopolar electrode

tip 410c does not include an electrical connection for the return connection 468. Additionally,

the monopolar electrode tip 410c does not include an electrical connection for the coagulation

connection 464. In one example, the cut resistor 436 can be disposed within the monopolar body

portion 210a of FIG. 5 .

[106] When the monopolar electrode tip 410c is coupled to the interface 486c as described,

closing the cut switch 412 provides an electrical signal between the switch input 494 and the

active input 496 through the cut resistor 436 in the electrode tip 410c to indicate to the

electrosurgical unit 10 that the device 430c is to be operated in a cut function of the monopolar

mode. Accordingly, the first RF energy level corresponding with a cut function is provided to

the active input 496 and thus to the monopolar electrode blade tip 432c and returned through the

tissue via a ground dispersive electrode (not shown).

[107] When the monopolar electrode tip 410c is coupled to the interface 486c as described,

closing the coagulation switch 414 provides an electrical signal between the switch input 494

and the active input 496 through the coagulation resistor 438 in the switch mechanism 482c to

indicate to the electrosurgical unit 10 that the device 430c is to be operated in a coagulation

function of the monopolar mode. Accordingly, the second RF energy level corresponding with

a coagulation function is provided to the active input 496 and thus to the monopolar electrode

blade tip 432c and returned through the tissue via a ground dispersive electrode (not shown).

[108] Example device 430c further includes a bipolar electrode tip 408c configured to operate

the device 430c in a bipolar mode. The bipolar electrode tip 410c includes a active electrode tip



422a electrically coupled via conductors to three electrical connections 470c, 472c, 474c

configured to mate with the cut connection 462, coagulation connection 464, and active

connection 466, respectively. The bipolar electrode tip 408c further includes a return electrode

end 422b electrically coupled via a conductor to a return connection 476c configured to mate

with the return connection 468.

[109] When the bipolar electrode tip 408c is coupled to the interface 486c as described,

closing either the cut switch 412 or the coagulation switch 414 will provide an electrical signal

directly between the switch input 494 and the active input 496, i.e., the connection will

electrically short or include a resistance of about 0 ohms, to indicate to the electrosurgical unit

10 that the device 430c is to be operated in a bipolar mode. Accordingly, the third RF energy

level corresponding with a bipolar mode is provided to the active input 496 and thus to the first

electrode end 422a and returned through the tissue via the second electrode end 422b.

[110] Electrosurgical device 430c can also be operated in bipolar mode with alternative

electrode tips, albeit with limited functionality.

[Ill] One such bipolar electrode tip includes an active electrode tip 422a electrically coupled

via conductors to electrical connections configured to mate with coagulation connection 464 and

active connection 466. The bipolar electrode tip further includes a return electrode end 422b

electrically coupled via a conductor to a return connection configured to mate with the return

connection 468. When the bipolar electrode tip is coupled to the interface 486c as described,

closing the coagulation switch 414 will provide an electrical signal directly between the switch

input 494 and the active input 496, i.e., the connection will electrically short or include a

resistance of about 0 ohms, to indicate to the electrosurgical unit 10 that the device 430c is to be

operated in a bipolar mode. Accordingly, the third RF energy level corresponding with a bipolar

mode is provided to the active input and thus to the first electrode end 422a and returned

through the tissue via the second electrode end 422b. The bipolar electrode tip 418c will not be

activated if the cut switch 412 is closed.

[112] Another such bipolar electrode tip with limited functionality includes an active electrode

tip 422a electrically coupled via conductors to electrical connection configured to mate with cut

connection 462 and active connection 466. The bipolar electrode tip further includes a return

electrode end 422b electrically coupled via a conductor to a return connection configured to

mate with the return connection 468. When the bipolar electrode tip is coupled to the interface

486c as described, closing the cut switch 412 will provide an electrical signal directly between



the switch input 494 and the active input 496, i.e., the connection will electrically short or

include a resistance of about 0 ohms, to indicate to the electrosurgical unit 10 that the device

430c is to be operated in a bipolar mode. Accordingly, the third RF energy level corresponding

with a bipolar mode is provided to the active input and thus to the first electrode end 422a and

returned through the tissue via the second electrode end 422b. The bipolar electrode tip 428c

will not be activated if the coagulation switch 414 is closed.

[113] Figure 12 illustrates example device 43Od having inputs 480d, switch mechanism 482d,

interface 486d, and electrode tips 484d configured to work with switch mechanism 482d.

Switch mechanism 482d includes a cut switch 412 and cut resistor 436 coupled in series

between the switch input 494 and the active input 496. In the example, illustrated, the cut

switch connection 462 is electrically coupled between the cut switch 412 and the cut resistor

436. Switch mechanism 482d also includes a coagulation switch 414 and coagulation resistor

438 coupled in series between the switch input 494 and the coagulation switch connection 464.

Also, the active input 496 is directly coupled to the active connection 466, and the return input

498 is directly coupled to the return connection 468.

[114] Example device 430d further includes a monopolar electrode tip 410d configured to

operate the device 430d in a monopolar mode. The monopolar electrode tip 410d includes a

monopolar electrode blade tip 432d is electrically coupled to a first electrical connection 450d

configured to mate with the active connection 466 and a second electrical connection 452d

configured to mate with the coagulation connection 464. The monopolar electrode tip 410c does

not include an electrical connection for the return connection 468. Additionally, the monopolar

electrode tip 410d does not include an electrical connection for the cut connection 462.

[115] When the monopolar electrode tip 410d is coupled to the interface 486d as described,

closing the cut switch 412 provides an electrical signal between the switch input 494 and the

active input 496 through the cut resistor 436 to indicate to the electrosurgical unit 10 that the

device 430d is to be operated in a cut function of the monopolar mode. Accordingly, the first

RF energy level corresponding with a cut function is provided to the active input 496 and thus to

the monopolar electrode blade tip 432d and returned through the tissue via a ground dispersive

electrode (not shown).

[116] When the monopolar electrode tip 410d is coupled to the interface 486d as described,

closing the coagulation switch 414 provides an electrical signal between the switch input 494

and the active input 496 through the coagulation resistor 438 to indicate to the electrosurgical



unit 10 that the device 43Od is to be operated in a coagulation function of the monopolar mode.

Accordingly, the second RF energy level corresponding with a coagulation function is provided

to the active input 496 and thus to the monopolar electrode blade tip 432d and returned through

the tissue via a ground dispersive electrode (not shown).

[117] Example device 43Od further includes a bipolar electrode tip 408d configured to operate

the device 430d in a bipolar mode. The bipolar electrode tip 410d includes a active electrode tip

422a electrically coupled via conductors to two electrical connections 470d, 472d configured to

mate with the cut connection 462 and active connection 466, respectively. The bipolar electrode

tip 408d further includes a return electrode end 422b electrically coupled via a conductor to a

return connection 476d configured to mate with the return connection 468.

[118] When the bipolar electrode tip 408d is coupled to the interface 486d as described,

closing the coagulation switch 414 will provide an electrical signal directly between the switch

input 494 and the active input 496, i.e., the connection will electrically short or include a

resistance of about 0 ohms, to indicate to the electrosurgical unit 10 that the device 43Od is to be

operated in a bipolar mode. Accordingly, the third RF energy level corresponding with a bipolar

mode is provided to the active input 496 and thus to the first electrode end 422a and returned

through the tissue via the second electrode end 422b. In the example of bipolar electrode tip

408d, closing the coagulation switch 414 will not activate the device 43Od.

[119] Figure 13 illustrates example device 430e having inputs 480e, switch mechanism 482e,

interface 486e, and electrode tips 484e configured to work with switch mechanism 482e.

Switch mechanism 482e includes a coagulation switch 414 coupled in series between the switch

input 494 and coagulation switch connection 464. Switch mechanism 482e also includes a cut

switch 412 and cut resistor 436 coupled in series between the switch input 494 and the active

input 496. In the example illustrated, the cut switch connection 462 is electrically coupled

between the cut switch 412 and the cut resistor 436. Also, the active input 496 is directly

coupled to the active connection 466, and the return input 498 is directly coupled to the return

connection 468.

[120] Example device 430e further includes a monopolar electrode tip 410e configured to

operate the device 43Oe in a monopolar mode. The monopolar electrode tip 410e includes a

monopolar electrode blade tip 432e is electrically coupled to a first electrical connection 450e

configured to mate with the active connection 466 and a second electrical connection 452e

configured to mate with the coagulation connection 464 via a coagulation resistor 438. The



monopolar electrode tip 410e does not include an electrical connection for the return connection

468. Additionally, the monopolar electrode tip 410e does not include an electrical connection

for the cut connection 462. In one example, the coagulation resistor 438 can be disposed within

the monopolar body portion 210a of FIG. 5.

[121] When the monopolar electrode tip 410e is coupled to the interface 486e as described,

closing the cut switch 412 provides an electrical signal between the switch input 494 and the

active input 496 through the cut resistor 436 in the switch mechanism 482e to indicate to the

electrosurgical unit 10 that the device 43Oe is to be operated in a cut function of the monopolar

mode. Accordingly, the first RF energy level corresponding with a cut function is provided to

the active input 496 and thus to the monopolar electrode blade tip 432e and returned through the

tissue via a ground dispersive electrode (not shown).

[122] When the monopolar electrode tip 410e is coupled to the interface 486e as described,

closing the coagulation switch 414 provides an electrical signal between the coagulation switch

input 494 and the active input 496 through the coagulation resistor 438 in the electrode tip 484e

to indicate to the electrosurgical unit 10 that the device 430e is to be operated in a coagulation

function of the monopolar mode. Accordingly, the second RF energy level corresponding with

a coagulation function is provided to the active input 496 and thus to the monopolar electrode

blade tip 432e and returned through the tissue via a ground dispersive electrode (not shown).

[123] Example device 430e further includes a bipolar electrode tip 408e configured to operate

the device 430e in a bipolar mode. The bipolar electrode tip 410e includes a active electrode tip

422a electrically coupled via conductors to three electrical connections 470e, 472e, 474e

configured to mate with the cut connection 462, coagulation connection 464, and active

connection 466, respectively. The bipolar electrode tip 408e further includes a return electrode

end 422b electrically coupled via a conductor to a return connection 476e configured to mate

with the return connection 468.

[124] When the bipolar electrode tip 408e is coupled to the interface 486e as described,

closing either the cut switch 412 or the coagulation switch 414 will provide an electrical signal

directly between the switch input 494 and the active input 496, i.e., the connection will

electrically short or include a resistance of about 0 ohms, to indicate to the electrosurgical unit

10 that the device 430e is to be operated in a bipolar mode. Accordingly, the third RF energy

level corresponding with a bipolar mode is provided to the active input 496 and thus to the first

electrode end 422a and returned through the tissue via the second electrode end 422b.



[125] Electrosurgical device 430e can also be operated in bipolar mode with alternative

electrode tips, albeit with limited functionality.

[126] One such bipolar electrode tip includes an active electrode tip 422a electrically coupled

via conductors to electrical connections configured to mate with coagulation connection 464 and

active connection 466. The bipolar electrode tip further includes a return electrode end 422b

electrically coupled via a conductor to a return connection configured to mate with the return

connection 468. When the bipolar electrode tip is coupled to the interface 486e as described,

closing the coagulation switch 414 will provide an electrical signal directly between the switch

input 494 and the active input 496, i.e., the connection will electrically short or include a

resistance of about 0 ohms, to indicate to the electrosurgical unit 10 that the device 430e is to be

operated in a bipolar mode. Accordingly, the third RF energy level corresponding with a bipolar

mode is provided to the active input and thus to the first electrode end 422a and returned

through the tissue via the second electrode end 422b. The bipolar electrode tip 418e will not be

activated if the cut switch 412 is closed.

[127] Another such limited functionality bipolar electrode tip includes an active electrode tip

422a electrically coupled via conductors to electrical connections configured to mate with cut

connection 462 and active connection 466. The bipolar electrode tip further includes a return

electrode end 422b electrically coupled via a conductor to a return connection configured to

mate with the return connection 468. When the bipolar electrode tip 428e is coupled to the

interface 486e as described, closing the cut switch 412 will provide an electrical signal directly

between the switch input 494 and the active input 496, i.e., the connection will electrically short

or include a resistance of about 0 ohms, to indicate to the electrosurgical unit 10 that the device

430e is to be operated in a bipolar mode. Accordingly, the third RF energy level corresponding

with a bipolar mode is provided to the active input and thus to the first electrode end 422a and

returned through the tissue via the second electrode end 422b. The bipolar electrode tip will not

be activated if the coagulation switch 414 is closed.

[128] Figure 14 illustrates example device 430f having inputs 480f, switch mechanism 482f,

interface 486f, and electrode tips 484f configured to work with switch mechanism 482f. Switch

mechanism 482f includes a cut switch 412 coupled in series between the switch input 494 and

cut switch connection 462. Switch mechanism 482f also includes a coagulation switch 414

coupled in series between the switch input 494 and the coagulation switch connection 464.

Also, the active input 496 is directly coupled to the active connection 466, and the return input

498 is directly coupled to the return connection 468.



[129] Example device 430f further includes a monopolar electrode tip 410f configured to

operate the device 430f in a monopolar mode. The monopolar electrode tip 410c includes a

monopolar electrode blade tip 432c is electrically coupled to a first electrical connection 450c

configured to mate with the active connection 466, a second electrical connection 452f (in

parallel with the first electrical connection 450 ) and configured to mate with the coagulation

connection 464 via a coagulation resistor 438, and a third electrical connection 454f configured

to mate with the cut connection 462 via a cut resistor 436 (in parallel with the first electrical

connection 450f and the coagulation resistor 438). The monopolar electrode tip 410c does not

include an electrical connection for the return connection 468. In one example, the cut resistor

436 and the coagulation resistor 438 can be disposed within the monopolar body portion 210a of

FIG. 5.

[130] When the monopolar electrode tip 4 1Of is coupled to the interface 486f as described,

closing the cut switch 412 provides an electrical signal between the switch input 494 and the

active input 496 through the cut resistor 436 in the electrode tip 410f to indicate to the

electrosurgical unit 10 that the device 43Of is to be operated in a cut function of the monopolar

mode. Accordingly, the first RF energy level corresponding with a cut function is provided to

the active input 496 and thus to the monopolar electrode blade tip 432f and returned through the

tissue via a ground dispersive electrode (not shown).

[131] When the monopolar electrode tip 4 1Of is coupled to the interface 486f as described,

closing the coagulation switch 414 provides an electrical signal between the switch input 494

and the active input 496 through the coagulation resistor 438 in the electrode tip 4 1Of to indicate

to the electrosurgical unit 10 that the device 430f is to be operated in a coagulation function of

the monopolar mode. Accordingly, the second RF energy level corresponding with a

coagulation function is provided to the active input 496 and thus to the monopolar electrode

blade tip 432f and returned through the tissue via a ground dispersive electrode (not shown).

[132] Example device 430f further includes a bipolar electrode tip 408f configured to operate

the device 430f in a bipolar mode. The bipolar electrode tip 410f includes a active electrode tip

422a electrically coupled via conductors to three electrical connections 470f, 472f, 474f

configured to mate with the cut connection 462, coagulation connection 464, and active

connection 466, respectively. The bipolar electrode tip 408f further includes a return electrode

end 422b electrically coupled via a conductor to a return connection 476f configured to mate

with the return connection 468.



[133] When the bipolar electrode tip 408f is coupled to the interface 486f as described, closing

either the cut switch 412 or the coagulation switch 414 will provide an electrical signal directly

between the switch input 494 and the active input 496, i.e., the connection will electrically short

or include a resistance of about 0 ohms, to indicate to the electrosurgical unit 10 that the device

430f is to be operated in a bipolar mode. Accordingly, the third RF energy level corresponding

with a bipolar mode is provided to the active input 496 and thus to the first electrode end 422a

and returned through the tissue via the second electrode end 422b.

[134] Electrosurgical device 43Of can also be operated in bipolar mode with alternative

electrode tips 418c and 428f, albeit with limited functionality.

[135] Bipolar electrode tip 418f includes an active electrode tip 422a electrically coupled via

conductors to electrical connection 440f, 442f configured to mate with coagulation connection

464 and active connection 466, respectively. The bipolar electrode tip 418f further includes a

return electrode end 422b electrically coupled via a conductor to a return connection 448f

configured to mate with the return connection 468. When the bipolar electrode tip 418f is

coupled to the interface 486f as described, closing the coagulation switch 414 will provide an

electrical signal directly between the switch input 494 and the active input 496, i.e., the

connection will electrically short or include a resistance of about 0 ohms, to indicate to the

electrosurgical unit 10 that the device 430f is to be operated in a bipolar mode. Accordingly, the

third RF energy level corresponding with a bipolar mode is provided to the active input and thus

to the first electrode end 422a and returned through the tissue via the second electrode end 422b.

The bipolar electrode tip 418f will not be activated if the cut switch 412 is closed.

[136] Bipolar electrode tip 428f includes an active electrode tip 422a electrically coupled via

conductors to electrical connection 444f, 446f configured to mate with cut connection 462 and

active connection 466, respectively. The bipolar electrode tip 428f further includes a return

electrode end 422b electrically coupled via a conductor to a return connection 448f configured

to mate with the return connection 468. When the bipolar electrode tip 428f is coupled to the

interface 486f as described, closing the cut switch 412 will provide an electrical signal directly

between the switch input 494 and the active input 496, i.e., the connection will electrically short

or include a resistance of about 0 ohms, to indicate to the electrosurgical unit 10 that the device

430f is to be operated in a bipolar mode. Accordingly, the third RF energy level corresponding

with a bipolar mode is provided to the active input and thus to the first electrode end 422a and

returned through the tissue via the second electrode end 422b. The bipolar electrode tip 428f

will not be activated if the coagulation switch 414 is closed.



[137] Other examples of the electrosurgical device 30 having interchangeable electrode tips

are possible, and advantages of each may become apparent. For instance, the example of device

430c, with cut resistor 436 and coagulation resistor 438 (or other appropriate circuit elements)

located within the switch mechanism 482a, may include the advantage of having electrode tips

484a that are easily manufactured. The example of device 430f, with circuit elements such as

cut resistor 436 and coagulation resistor 438 in the monopolar tip 4 1Of, may include the

advantage of having a handpiece that can work with electrosurgical units that include different

impedance values for detecting mode and function. Interchangeable electrode tips 484f can be

configured to include circuit elements that correspond with the electrosurgical unit.

[138] FIGS. 15-16 and FIGS. 17-18 illustrate include example electrosurgical devices 530a,

530b, respectively that include retractable bipolar shaft 508a, 508b, respectively and can

correspond with electrosurgical device 330 of FIGS. 7-8. Each of electrosurgical devices 530a,

530b include switch input 594, an active input 596, and a return input 598, which generally

correspond with inputs 94, 96, 98, respectively, of device 30. Example devices 530a, 530b also

include switch mechanisms 582a, 582b respectively, each having two switches, i.e. cut switch

512 and coagulation switch 514, coupled in parallel with switch input 594. Example devices

530a, 530b also include interface 586a, 586b, respectively, each including five interface

connections, i.e. monopolar active 560, cut switch connection 562, coagulation switch

connection 564, active connection 566, return connection 568. Further, each of example devices

530a, 530b, include a first circuit element 536, such as a 200 ohm cut resistor, and a second

circuit element 538, such as a 69.8 ohm coagulation resistor for use in a monopolar mode.

[139] Example electrosurgical devices 530a, 530b include three inputs 594, 596, 598 that can

correspond with inputs 494, 496, 498 of electrosurgical devices 430a, 430b, 430c, 430d, 430e,

430f described above. Additionally, electrosurgical devices 530a, 530b include switch

mechanisms 582a, 582b that can correspond with switch mechanisms 482a, 482b, respectively,

described above. One skilled in the art can now readily recognize that additional embodiments

of electrosurgical device 330 can be constructed using the switch mechanisms 482c-48f of

devices 430c-430f described above. Further, one skilled in the art can now readily recognize

that additional embodiments of electrosurgical device 330 can be constructed including bipolar

shaft 308 with possibly limited functionality of the buttons 212, 214 in bipolar mode.

[140] FIGS. 15-16 illustrate example device 530a having inputs 580a, switch mechanism

582a, interface 586a, and electrode tips 584a configured to work with switch mechanism 582a.

Switch mechanism 582a includes a cut switch 512 and cut resistor 536 coupled in series



between the switch input 594 and active input 596. In the example illustrated, the cut switch

connection 562 is electrically coupled between the cut switch 512 and the cut resistor 536.

Switch mechanism 582a also includes a coagulation switch 514 and coagulation resistor 538

coupled in series between the switch input 594 and the active input 596. In the example

illustrated, the coagulation switch connection 564 is electrically coupled between the

coagulation switch 514 and the coagulation resistor 538. Also, the active input 596 is directly

coupled to the active connection 566, and the return input 598 is directly coupled to the return

connection 568.

[141] Example device 530a further includes a monopolar electrode tip 510a configured to

operate the device 530a in a monopolar mode. The monopolar electrode tip 510a includes a

monopolar electrode blade 532a that is electrically coupled to monopolar active connection

560a.

[142] Example device 530a further includes a bipolar shaft 508a that includes an active

electrode end 522a and a return electrode end 522b extending from the shaft 508a at, for

example, a first end 562a, that may correspond with first end 362 of device 330. The active

electrode end 522a is electrically coupled via conductor to an active bipolar connection 570a,

and the return electrode end 522b is electrically coupled via conductor to a return bipolar

connection 572a. In the example, connections 570a, 572a are exposed on the surface of the

shaft 508a proximate the second end 564a that may correspond with the second end 364 of

device 330. The shaft 508a includes a monopolar connection 550a that can be exposed on the

surface of the shaft 508a proximate the first end 564a.

[143] FIG. 15 illustrates device 530a configured in bipolar mode with shaft 508a extended as

indicated, for example by device 330 in FIG. 8 . When the shaft 508a is extended as described,

return bipolar connection 572a is electrically coupled to return connection 568. Further, active

bipolar connection 570a is electrically coupled to cut connection 562, coagulation connection

564, and active connection 566. The monopolar electrode blade 532a is not electrically coupled

to the switch mechanism 582a.

[144] When device 530a is configured in the bipolar mode and the shaft 508a is extended as

described, closing either the cut switch 512 or the coagulation switch 514 will provide an

electrical signal directly between the switch input 594 and the active input 596, i.e., the

connection will electrically short or include a resistance of about 0 ohms, to indicate to the

electrosurgical unit 10 that the device 530a is to be operated in a bipolar mode. Accordingly,



the third RF energy level corresponding with a bipolar mode is provided to the active input and

thus to the active electrode end 522a and returned through the tissue via the return electrode end

522b.

[145] FIG. 16 illustrates device 530a configured in monopolar mode with shaft 508a retracted

as indicated, for example by device 330 in FIG. 7. When the shaft 508a is retracted as

described, the active bipolar connection 570a and return bipolar connection 572a are decoupled

from the switch mechanism 582a. Instead, the active connection 566 and the monopolar active

connection 560 of the interface 586a are electrically coupled together via the monopolar

connection 550a in the shaft 508a such that the monopolar electrode blade 532a is electrically

coupled to the switch mechanism 582a.

[146] When device 530a is configured in the monopolar mode and the shaft 508a is retracted

as described, closing the cut switch 512 provides an electrical signal between the switch input

594 and the active input 596 through the cut resistor 536 to indicate to the electrosurgical unit 10

that the device 530a is to be operated in a cut function of the monopolar mode. Accordingly, the

first RF energy level corresponding with a cut function is provided to the active input 596 and

thus to the monopolar electrode blade 532a and returned through the tissue via a ground

dispersive electrode (not shown).

[147] When device 530a is configured in the monopolar mode and the shaft 508a is retracted

as described, closing the coagulation switch 514 provides an electrical signal between the switch

input 594 and the active input 596 through the coagulation resistor 538 to indicate to the

electrosurgical unit 10 that the device 530a is to be operated in a coagulation function of the

monopolar mode. Accordingly, the second RF energy level corresponding with a coagulation

function is provided to the active input 596 and thus to the monopolar electrode blade 532a and

returned through the tissue via a ground dispersive electrode (not shown).

[148] FIGS. 17-18 illustrate example device 530b having inputs 580b, switch mechanism

582b, interface 586b, and electrode tips 584b configured to work with switch mechanism 582b.

Switch mechanism 582b includes a cut switch 512 and cut resistor 536 coupled in series

between the switch input 594 and cut switch connection 562. Switch mechanism 582b also

includes a coagulation switch 514 and coagulation resistor 538 coupled in series between the

switch input 594 and the active input 596. In the example illustrated, the coagulation switch

connection 564 is electrically coupled between the coagulation switch 514 and the coagulation



resistor 538. Also, the active input 596 is directly coupled to the active connection 566, and the

return input 598 is directly coupled to the return connection 568.

[149] Example device 530b further includes a monopolar electrode tip 510b configured to

operate the device 530b in a monopolar mode. The monopolar electrode tip 510b includes a

monopolar electrode blade 532b that is electrically coupled to monopolar active connection

560b.

[150] Example device 530b further includes a bipolar shaft 508b that includes an active

electrode end 522a and a return electrode end 522b extending from the shaft 508b at, for

example, a first end 562b that may correspond with first end 362 of device 330. The active

electrode end 522a is electrically coupled via conductor to an active bipolar connection 570b,

and the return electrode end 522b is electrically coupled via conductor to a return bipolar

connection 572b. In the example, connections 570b, 572b are exposed on the surface of the

shaft 508b proximate the second end 564b that may correspond with the second end 364 of

device 330. The shaft 508b includes a monopolar connection 550b that can be exposed on the

surface of the shaft 508b proximate the first end 564b.

[151] FIG. 17 illustrates device 530b configured in bipolar mode with shaft 508b extended as

indicated, for example by device 330 in FIG. 8 . When the shaft 508b is extended as described,

return bipolar connection 572b is electrically coupled to return connection 568. Further, active

bipolar connection 570b is electrically coupled to coagulation connection 564 and active

connection 566. The monopolar electrode blade 532b is not electrically coupled to the switch

mechanism 582b.

[152] When device 530b is configured in the bipolar mode and the shaft 508a is extended as

described, closing the coagulation switch 514 will provide an electrical signal directly between

the switch input 594 and the active input 596, i.e., the connection will electrically short or

include a resistance of about 0 ohms, to indicate to the electrosurgical unit 10 that the device

530b is to be operated in a bipolar mode. Accordingly, the third RF energy level corresponding

with a bipolar mode is provided to the active input and thus to the active electrode end 522a and

returned through the tissue via the return electrode end 522b. In the example of bipolar

electrode tip 508b, closing the cut switch 512 will not active the device 530b.

[153] FIG. 18 illustrates device 530b configured in monopolar mode with shaft 508b retracted

as indicated, for example by device 330 in FIG. 7. When the shaft 508b is retracted as

described, the active bipolar connection 570b and return bipolar connection 572b are decoupled



from the switch mechanism 582b. Instead, the cut connection 562, active connection 566 and

the monopolar active connection 560 of the interface 586b are electrically coupled together via

the monopolar connection 550b in the shaft 508b such that the monopolar electrode blade 532b

is electrically coupled to the switch mechanism 582b.

[154] When device 530b is configured in the monopolar mode and the shaft 508b is retracted

as described, closing the cut switch 512 provides an electrical signal between the switch input

594 and the active input 596 through the cut resistor 536 to indicate to the electrosurgical unit 10

that the device 530b is to be operated in a cut function of the monopolar mode. Accordingly,

the first RF energy level corresponding with a cut function is provided to the active input 596

and thus to the monopolar electrode blade 532b and returned through the tissue via a ground

dispersive electrode (not shown).

[155] When device 530b is configured in the monopolar mode and the shaft 508b is retracted

as described, closing the coagulation switch 514 provides an electrical signal between the switch

input 594 and the active input 596 through the coagulation resistor 538 to indicate to the

electrosurgical unit 10 that the device 530b is to be operated in a coagulation function of the

monopolar mode. Accordingly, the second RF energy level corresponding with a coagulation

function is provided to the active input 596 and thus to the monopolar electrode blade 532b and

returned through the tissue via a ground dispersive electrode (not shown).

[156] In one example, the connections of the interface 586a, 586b can be constructed from

pogo pins and the electrical connections 570a, 572a, 550a, and 570b, 572, 550b on shafts 508a,

508b, respectively, can be constructed from conductive pads to provide for a robust electrical

connections that can also be used to releasably hold the shafts 508a, 508b in place with respect

to the interfaces 586a, 586b. Connections on the interfaces 586a, 586b can also be constructed

from conductive bumps that can mate with conductive flat pads or detents on the shaft 508a,

508b. Pogo pins may be included on the shafts 508a, 508b and the interface may be included on

the interfaces 586a, 586b. Still other configurations are possible.

[157] Further, one skilled in the art can now readily recognize electrical connections of a

device having a monopolar blade disposed on the extendable/retractable shaft and bipolar

electrode electrodes fixed with respect to movement of the switch mechanism and/or interface.

Further, one skilled in the art can now readily recognized electrical connections of a device

having both the monopolar blade and the bipolar electrode ends movable with respect to the

switch mechanism and/or interface.



[158] Although the present disclosure has been described with reference to preferred

embodiments, workers skilled in the art will recognize that changes can be made in form and

detail without departing from the spirit and scope of the present disclosure.



What is claimed is:

1. A multipurpose electrosurgical device comprising,

a handpiece;

a plurality of electrode tips coupleable to the handpiece to selectively configure the

device in a bipolar mode and a monopolar mode; and

a switching mechanism providing signals corresponding with a first function and a

second function in the monopolar mode and a signal corresponding with a third function in the

bipolar mode.

2 . The multipurpose electrosurgical device of claim 1 wherein the switching mechanism

includes two switches to provide the first, second, and third functions.

3 . The multipurpose electrosurgical device of claim 1 wherein the first function is a cut

function, the second function is a coagulation function, and the third function is a hemostatic

sealing function.

4 . The multipurpose electrosurgical device of claim 1 having a three conductor input.

5. The multipurpose electrosurgical device of claim 4 wherein the three conductor input

includes a switch input to detect the function selected by the switching mechanism, an active

input to receive a source of RF energy corresponding to the selected to function, and a return

input.

6. The multipurpose electrosurgical device of claim 1 wherein the plurality of electrode

tips includes a first electrode tip having monopolar electrode and a second electrode tip having

bipolar electrodes.

7. The multipurpose electrosurgical device of claim 1 wherein the plurality of electrode

tips are removably coupleable to the switching mechanism.

8. The multipurpose electrosurgical device of claim 7 wherein the plurality of electrode

tips are removably coupleable to the handpiece.

9 . A multipurpose electrosurgical device comprising:



a handpiece;

a switching mechanism;

a first electrode tip fixedly coupled to the handpiece and selectively coupled to the

switching mechanism; and

a second electrode tip transitionable between a retracted position and a protracted

position with respect to the handpiece, wherein the second electrode tip is selectively coupled to

the switching mechanism in the protracted position and the first electrode tip is selectively

coupled to the switching mechanism when the second electrode tip is in the retracted position.

10. The multipurpose electrosurgical device of claim 9 wherein the first electrode tip

includes a monopolar electrode and the second electrode tip includes bipolar electrodes.

11. The multipurpose electrosurgical device of claim 9 including an axially retractable and

protractible shaft including the second electrode.

12. The multipurpose electrosurgical device of claim 11 wherein the first electrode tip is

distal to the second electrode tip in the retracted position and the second electrode tip is distal to

the first electrode tip in the protracted position.

13. The multipurpose electrosurgical device of claim 9 wherein the switch mechanism

includes:

a first conductor configured to be coupled to an energy detection system in an

electrosurgical device; and

a second conductor configured to be coupled to a source of RF energy; and

wherein the second conductor is operably configured to be coupled to the first and

second electrode tips via the switch mechanism;

14. A multipurpose electrosurgical device configured to be coupled to an electrosurgical

unit for providing a source of RF energy in a plurality of RF energy levels, the multipurpose

electrosurgical device including:

a monopolar active electrode;

a bipolar active electrode; and

a switch mechanism operably coupleable to the monopolar active electrode and the

bipolar active electrode, wherein:



a first conductor configured to be coupled to an energy detection system in the

electrosurgical device; and

a second conductor configured to be coupled to the source of RF energy;

wherein the second conductor is operably configured to be coupled to the

monopolar and bipolar active electrodes, via the switch mechanism;

wherein the monopolar active electrode is activated at a first monopolar RF energy level

when the switch mechanism electrically couples the first and second conductors via a first

circuit element;

wherein the monopolar active electrode is activated at a second monopolar RF energy

level when the switch mechanism electrically couples the first and second conductors via a

second circuit element.; and

wherein the bipolar active electrode is activated at a bipolar RF energy level when the

switch mechanism electrically couples the first and second conductors in a bipolar mode.

15. The multipurpose electrosurgical device of claim 14 wherein the circuit elements are

resistors.

16. A method of selectively configuring an electrosurgical device for use in a bipolar mode

and a monopolar mode, the method including,

configuring the device in a monopolar mode;

activating a monopolar electrode blade with a first RF energy by closing a first switch,

and activating a second RF energy by closing a second switch;

configuring the device in a bipolar mode; and

activating a bipolar electrode with a third RF energy by closing one of the first and

second switches.

17. The method of claim 16 wherein configuring the device in a bipolar mode includes

disposing the bipolar electrode distal most on the device.

18. The method of claim 17 wherein the disposing includes attaching or extending bipolar

electrodes distally from the electrosurgical device.

19. The method of claim 16 wherein configuring the device in a monopolar mode includes

disposing the electrode blade distal most on the device.



20. The method of claim 19 wherein the disposing the monopolar electrode blade includes

attaching the monopolar blade to a handpiece.

21. The method of claim 19 wherein the disposing includes retracting bipolar electrodes

into a handpiece.
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