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(57) Abstract

In an ESV a control system
responds to impedance and
temperature as sensed between
and at the electrodes (13) during
desiccation each of such electrodes
being provided separately and
independently through a suitable
multiplexer with a  specifically
controlled RF power. An
instantaneous impedance monitor
senses impedance variations and
controls by means of specific
derivative sensitive algorithm part
of a feedback loop, the output
power delivered through each
electrode. A further temperature
dependent feedback loop power
control system is operative in a
multiplexed mode in pair with the
above impedance feedback system.
Such second system uses an array
of temperature sensors placed in
the immediate proximity of the
each tissue contacting electrode,
and an appropriate derivative
sensitive algorithm. Both systems
are operated in a multiplex mode
through a first multiplexer. A
second multiplexer shifts the output
power to the various electrodes
independently and separately.

(54) Title: AUTOMATIC CONTROL FOR ELECTROSURGICAL GENERATOR
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AUTOMATIC CONTROL FOR ELECTROSURGICAL GENERATOR

1. Field of the Invention Automatic control for an electrosurgical generator

responds to the level of tissue impedance between active and return electrodes. A plurality
of active electrode contacts, each capable of separately and independently transmitting high
frequency power into the tissue from the active lead of the electrosurgical generator. A
plurality of temperature sensors each associated with one of the plurality of active electrode
contacts transmit a signal to the indicative of the temperature at the active electrode
contact.

2. Backg;ound of the Disclosure

As a result of manual operation problems, several attempts to provide
automatic generator operation when surgical forceps contact patient tissue have been
patented. U.S. patent 2,827,056, German patent 1,099,658, German patent 28 23 291
describe circuits which place a direct current potential across the surgical forceps.
Placement of the forceps across patient tissue causes a small DC current to flow
therethrough. Direct current flow causes activation of a relay circuit enabling the higher
power radio frequency power to flow into the patient’s tissue for surgical effect. Selecting
fixed resistance values, within the circuits, determine the tissue impedance level below
which radio frequency power activation occurs.

Patent German Patent DE 25 40 968 describes a circuit which uses a low-frequency
measurement current to determine relative patient tissue impedance; low frequency current
flow within a specified amplitude range turns on generator high frequency power for
surgical effect. That circuit also includes a time delay relay for controlling time between
application of forceps to patient tissue and subsequent generator operation.

Subsequent patents addressed the need for automatic turn off capability during
bipolar desiccation procedures. German patent DE 31 20 102 Al describes a circuit which
monitors the differential quotient (time derivative) of patient tissue impedance to determine
when to turn off radio frequency power delivery; a point of zero time derivative is selected
to turn off power delivery. German patent DE 29 46 728 Al describes a circuit which turns
radio frequency power off after an adjustable, but fixed time delay. German patent DE 35
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10586 describes a circuit which uses a low-frequency control current or low level generator
radio frequency current source and a current level monitor to turn on generator radio
frequency power for surgical effect. The circuit also monitors the generator output voltage
for third harmonic content generated when desiccation completes and sparking begins to
cause harmonic frequency generation to turn off generator radio frequency power. Itisa
device which measures current flowing through the tissue and forms a digitized signal of

current level. The signal and the manual activation are combined to operate the device.

U.S. patent 4,860,745 discusses the problems encountered when turning off radio
frequency power based upon measurements of the time derivative of patient tissue
impedance and, instead, presents a circuit which turns off generator radio frequency power
based upon fixed fractional changes in the amount of radio frequency current delivered to
the patient tissue during desiccation or based upon generator sparking and harmonic
frequency generation. A peak detector circuit examines the peak current at the forceps and
a second circuit which monitors the decreasing current during coagulation. Measured
current levels are converted to voltages within the circuits. The voltages, thus measured,
control the electrosurgical generator which is turned off when a fraction of the peak current
is greater than the current measured which flows through the tissue during coagulation. If
the current flowing through the tissue is greater than the fraction, then the output of the
electrosurgical generator is continued until it is less.

German patent 2,455,174 is directed to a switch and relay so when the doctor
operates the switch, which is normally closed; it enables ESU control. Opening the switch
activates a relay which operates the electrosurgical generator when the impedance value
between the forceps is within a predetermined range. These claims are avoided since we
have no switch and relay. Also required is a manually activated switch to operate the relay.
The switch is on the handle of the forceps.

U.S. Patent 4,658,819 discloses a circuit wherein the power delivered to the
electrode is a function of the voltage from a DC supply and the load as measured by
sensors of load voltage and current. A microprocessor controller digitizes the sensing
signals and computes the load impedance and actual power being delivered. The

microprocessor controller accordingly repeats the measurement, calculation and correction
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process approximately as long as the generator is operating. U.S. Patent 4,372,315 discloses
a circuit which measures impedances after delivering a set number of radio frequency pulses
on a pulse burst by pulse burst basis. U.S. Patent 4,321,926 has a feedback system to
control dosage but the impedance sensing is not on a real time basis. U.S. Patents
3,964,487, 3,980,085, 4,188,927, and 4,092,986 have circuitry to reduce the output current
in accordance with increasing load impedance. In those patents voltage output is
maintained constant while the current is decreased with increasing load impedance. U.S.
Patent 4,094,320 has a circuit that responds to impedance changes as measured by sensing
current in the active and return leads. The sensed currents are subtracted from one
another and if that exceeds a variable threshold the generator is turned off. The variable
threshold is a function of power level and leakage current through stray capacitance.

In French Patent 2,573,301 thermocouple(s) one or two are used as electrodes of
a high frequency mono or bipolar tool to monitor temperature of the electrode and prevent
sticking of tissue to electrode. U.S. Patent 4,492,231 discusses temperature, blade
conductivity and sticking of desiccated blood in a bipolar forceps.

U.S. Patents 4,232,676 and 4,314,559 assigned to Corning Glass Works, disclose
blades that with areas for electrosurgery and other areas which do not conduct high
frequency power. The ’676 patent has bipolar electrodes on the same blade so that power
passing therebetween will cauterize bleeders. The 559 patent has a first conductive layer
for coating the electrosurgical blade and a second Teflon layer to provide a non-stick
surface. The conductive layer is such that portions of that layer are exposed and form a
connection between surgical blade and the surface such that the Teflon only fills interstices,
inclusions and the like at the surface, thus providing the non-stick surface of the cutting or
coagulating instrument.

No circuitry has been known to automatically control the power applied by
sensitivity to impedance at one or more areas of tissue contact with active electrode
contacts on the active tissue electrode and to sense temperature at the active electrode
contacts. It is desired to provide consistent desiccation levels of widely varying tissue types

even if closely adjacent.
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SUMMARY OF THE INVENTION

An automatic control for an electrosurgical generator preferably responds to the
level of tissue impedance between active and return electrodes of the electrosurgical
generator during tissue desiccation may include the electrosurgical generator with an active
lead and a return lead to supply high frequency electrosurgical power. A pair of active
electrode tissue contacting members may be positionable against the tissue. The active
electrode tissue contacting members connect to the active lead. One or more active
electrode contacts might be associated with each active electrode tissue contacting member.
Each active electrode contact is preferably capable of separately and independently
providing high frequency power supplied from the respective active electrode tissue
contacting member in order to electrosurgically effect the tissue.

A return electrode connects to the return lead of the electrosurgical generator
and an impedance monitor may be included between each of the active electrode
contacts and the return electrode for providing signals of the instantaneous impedances
therebetween. A regulator may be connected to receive the signals from the impedance
monitor for allowing the electrosurgical generator power to be independently applied by
each of the active electrode contacts. The regulator may be operatively associated with the
output of the electrosurgical generator to separately and independently control the
impedance between each active electrode contacts in accord with monitored impedance
signals by the changing of the level of transmission of high frequency power between the
electrosurgical generator and the associated active electrode contact for independent
regulation of power passing to the return electrode from each active electrode contact.

One or more temperature sensors may be associated with one or more of the active
electrode contacts so each temperature sensor may be connected for transmitting a
temperature amount to the electrosurgical generator. The temperature amount indicative
of at least the temperature at its associated active electrode contact. The regulator is
preferably connected to receive the instantaneous temperature amounts and assess changes
in the temperature for independently regulating the electrosurgical generator power to each
of the active electrode contacts for individually electrosurgically effecting the tissue between
each active electrode contact and the return electrode in response to the temperature

amount.
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An insulated support may carry the pair of the tissue contacting members including
one or more of the active electrode contacts. The return electrode may be held in position
on the insulated support to capture tissue between the return electrode and one or more
of the active electrode tissue contacting members preferably having one or more active
electrode contacts for thereby forming a monopolar circuit with the return electrode. At
least two of the active electrode tissue contacting members are preferably a forceps carrying
one or more active electrode contacts. The contacting members, the active electrode
contacts or the return electrode may be in position for movement to and from each other
to capture tissue therebetween.

Active electrode tissue contacting members with the return electrode may form the
bipolar instrument and might preferably be hinged as a scissors. Shearing edges on the
scissors with one or more active electrode contacts and the return electrode electrically
isolated from but movably associated therewith for providing an electrosurgical effect
therebetween. A first multiplexer is preferably connected to one or more of the active
electrode contacts for providing high frequency electrosurgical power to separately and
independently supply each active electrode contact from the active lead of the
electrosurgical generator. A second multiplexer is preferably connected to one or more of
the temperature sensors for providing the temperature amounts to the electrosurgical
generator indicative of the temperature about its associated active electrode contact.

An elongate insulated support may carry at least one active electrode contact in
position for thereby forming a monopolar electrosurgical electrode for use in a laparoscopic
procedure. The insulated support is preferably circular in cross section to cooperatively
function as a laparoscopic instrument within a passage through the tissue established by a
trocar. A user control is preferably on the electrosurgical generator for setting the level
of power desired for electrosurgery.

A method automatically controls the electrosurgical generator preferably in response
to the level of tissue impedance between active and return electrodes of the electrosurgical
generator. The active electrode may have one or more active electrode contacts used with
the steps of supplying electrosurgical power from the electrosurgical generator to active and
return electrodes. Positioning against the tissue one or more active electrode contacts

associated with the active electrode is a step. Supplying high frequency power separately
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and independently to each active electrode contact in order to produce an electrosurgically
effect on the tissue is another preferred step. Then monitoring separately impedance
between one or more of the active electrode contacts and the return electrode for providing
signals of the instantaneous impedances therebetween may be an added step. Receiving
signals of instantaneous impedance with a regulator for setting electrosurgical generator
power to be applied by each of the active electrode contacts is a further step. Controlling
separately and independently the impedance between each of the active electrode contacts
and the return electrode is a step that may be accomplished with a regulator for the
operational output of the electrosurgical generator. Changing of the level of transmission
of high frequency power between the electrosurgical generator and the associated active
electrode contact for independent regulation of power passing between the return electrode
and each active electrode contact is a step in the method. Providing separafe and
independent high frequency electrosurgical power with a first multiplexer connection to one
or more of the active electrode contacts may be a step of the method.

The method may have the added step of positioning against the tissue one or more
one or more temperature sensors each associated with one or more of the active electrode
contacts for transmitting from each temperature sensor a temperature amount to the
electrosurgical generator indicative of at least the temperature at its associated active
electrode contact. Then the method may include the added step of measuring the
instantaneous temperature signals to assess changes in the temperature for independently
regulating the electrosurgical generator power to each of the active electrode contacts for
individually electrosurgically effecting the tissue between each active electrode contact and
the return electrode in response to the temperature amount. The added steps of asesig
separately and independently the high frequency electrosurgical power with a second
multiplexer connection to one or more temperature sensors and providing the signals to the
electrosurgical generator indicative of the temperature at its associated active electrode

contact may be performed.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic illustration of a monopolar electrosurgical generator circuit
including the patient.

Figure 2 is an enlarged schematic representation of the active electrode contacts
and/or temperature sensors as could be used in the circuit of Figure 1.

Figure 3 is a perspective view of a forceps possibly useful as a laparoscopic
instrument with a pair of active electrodes with the active electrode contacts and /or the
temperature sensors juxtaposed for use in a monopolar circuit with a remotely positioned
return electrode in circuit as per Figure 1; the return electrode is not shown in Figure 3.

Figure 4 is a perspective view of a bipolar forceps possibly useful as a laparoscopic
instrument with an active electrode having active electrode contacts and/or tempefaturc
sensors movably positioned across for selective contact with the return electrode.

Figure 5 is a side view of a bipolar scissors with active and return electrodes wherein
the active electrode has active electrode contacts and/or temperature sensors.

Figure 6 is a schematic circuit diagram of the impedance monitor and the

temperature sensors which are part of the control for the electrosurgical effect.

DETAILED DESCRIPTION OF THE INVENTION

An automatic control 10 for an electrosurgical generator 11 as shown in Figures 1

and 6 responds to the level of tissue impedance between active and return electrodes 12
and 13 for delivery of power from the electrosurgical generator 11 during tissue desiccation
includes an automatic control circuit 10 with an active lead 14 and a return lead 15 to
supply high frequency electrosurgical power. The monitoring and control of temperature
at the electrosurgical site 16 is also a part of this disclosure. A pair of active electrode
tissue contacting members 17 as in Figure 3 are positionable against the tissue so as to
clamp tissue therebetween during desiccation. The active electrode tissue contacting
members 17 connect to the active lead 14. One or more active electrode contacts 18 as
shown in the enlarged view of Figure 2 are associated with each active electrode tissue
contacting member 17. Each active electrode contact 18 is capable of separately and
independently providing high frequency power supplied from its respective active electrode
tissue contacting member 17 in order to electrosurgically effect the tissue in contact

therewith.
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The return electrode 13, as shown in the various views of Figures 1, 2, 4, and 5
connects to the return lead 15 of the electrosurgical generator 11. An impedance monitor
19 is included between each of the active electrode contacts 18 and the return electrode
13 for providing signals of the instantaneous impedances therebetween. Various
approaches to monitoring impedance have been disclosed and typically pickup voltage and
current signals from the electrosurgical generator leads 14 and 15 or the electrodes 12 and
13 so that the multiple of the signals can be used to determine the load across the
electrodes 12 and 13. Tissue impedance monitoring is disclosed in issued patents, such as
U. S. Patent Numbers 4,922,210 and 4,969,885; this disclosure is not to be limited to any
particular monitor for impedance and those noted patents are only incorporated herein by
reference for purposes of ennoblement and by way of example.

A regulator 20 is connected to receive signals 21 and 22 from the impedance
monitor 19 for allowing electrosurgical generator 11 power to be applied to the tissue by
each of the active electrode contacts 18. The regulator 20 as will be explained is also
involved with the control of the temperature at the active electrode contacts 18. The
regulator 20 is operatively associated with the output of the electrosurgical generator 11 to
separately and independently control the impedance between each active electrode contacts
18 in accord with monitored impedance signals by the changing of the level of transmission
of high frequency power between the electrosurgical generator 11 and the associated active
electrode contact 18 for independent regulation of power passing to the return electrode
13 from each active electrode contact 18. This approach recognizes the reality of the
variations in tissue impedance in closely located tissues and secks to accommodate those
variations with the automatic control 10 that responds to the tissue at each active electrode
contact 18.

One or more temperature sensors 23 are in one embodiment associated with one
or more of the active electrode contacts 18 so each temperature sensor 23 is connected for
transmitting a temperature amount to the electrosurgical generator 11. The recognition of
temperature at the active electrode contact 18 is significant because the desiccation of tissue

is preferably accomplished if the temperature of the desiccation process is controlled thus
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preventing over heating which among other problems results in the sticking of the active
electrode contacts 18 and the return electrode 13 to the desiccated tissue. Sticking causes
tearing of the coagulated tissue proteins and thus destroys the sought after coagulum. The
temperature amount is indicative of at least the temperature at its associated active
electrode contact 18. The temperature amount from the temperature sensors 23 near the
active electrode contacts 18 is transmitted through a second multiplexer 24.

An insulated support 25 is an alternative shown in Figures 3, 4 and 5, carries the
pair of the tissue contacting members 17 including one or more of the active electrode
contacts 18. The return electrode 13 in Figure 4 and 5 is held in position on the insulated
support 25 juxtaposed for movement to capture tissue between the return electrode 13 and
one or more of the active electrode tissue contacting members 17 preferably having one or
more active electrode contacts 18 for thereby forming a bipolar instrument 26. Figure 3
is unique in that it has two opposed active electrode tissue contacting members 17, which
clamp tissue therebetween, cause the active electrode contacts 18 thereon to desiccate the
tissue by a completed circuit with the return electrode 13 remotely located such as depicted
in Figure 1. Thus at least two of the activé electrode tissue contacting members 17 may
function as the bipolar instrument 26 and are preferably a forceps type which carries the
one or more active electrode contacts 18. The tissue contacting membérs 17, the active
electrode contacts 18 or the return electrode 13 each may be in position for movement to
and from each other to capture tissue therebetween.

At least two of the active electrode tissue contacting members 17 or one with the
return electrode 13, such as in Figure 4, may form the bipolar instrument 26 or might
alternatively be hinged as a scissors, as in Figure 5. The scissors has shearing edges 27 with
one or more active electrode contacts 18 and the return electrode 13 electrically isolated
from but accurately and movably associated therewith for providing an electrosurgical and
mechanical cutting effect therebetween.

A first multiplexer 28 is preferably connected to one or more of the active electrode
contacts 18 for providing high frequency electrosurgical power separately and independently
to each active electrode contact 18 from the active lead 14 of the electrosurgical generator
11. In Figure 6 the first and a second multiplexer 28 and 24 are shown. Specifically, the
first multiplexer 28 will activate active 29 (Act 0) and energy is then delivered from the
electrosurgical generator to the tissue thereat. A feedback algorithm controls the amount

of power delivered to the tissue as a function of the impedance signal and temperature
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amount at (Act 0) 29. Desiccation is completed by delivering power in accord with a
preferred curve for amount of the delivering power in connection with specific impedance
signals and temperature amounts. Tissue impedance establishes the end point for power

delivery since the change in impedance signal is dramatic when the tissue moisture is gone.

The regulator 20 includes a thermal curve for the derivative of temperature amount
with respect to time, the desired temperature at which the tissue is to remain and the time
for which the temperature should be maintained. As an alternative to the latter, the
regulator 20 responds to a tissue impedance signal to indicate the end point so a derivative
of the tissue impedance signal will give the instantaneous end point condition. The final
tissue impedance signal of complete desiccation may be related to the initial tissue
impedance signal before power delivery, i.e. the nature of the tissue could establish the
thermal curve. A synchronous detector 30 in Figure 6 retrieves the temperature amount
in the high frequency field in the tissue produced by the electrosurgical generator 11. The
instantaneous temperature amounts are assessed and any changes in the temperature at any
active electrode contacts 18 are independently regulated by the electrosurgical generator
11 power delivery to each of the active electrode contacts 18 thus individually
electrosurgically effecting the tissue between each active electrode contact 18 and the
return electrode 13 in response to the temperature amount. A thermal feedback 31 to
monitor temperature sensors 23 and specifically the temperature amount so the exact power
delivered from the electrosurgical generator 11 to the tissue is controlled accordingly. A
signal conditioning circuit 32 allows the temperature amount to be amplified and scaled so
that the result has an identifiable volts per degree relationship.

An output of the signal conditioning circuit 32 is compared against the thermal
curve, e.g. in Figure 6 as a potentiometer 33 setting. A difference 34 between the
temperature amount and that established by the curve is combined with the high voltage
control 35 for the RF drive of the electrosurgical generator 11 to vary that as a function
of temperature. After completion of desiccation on (Act 0) 29 the process is repeated for
(Act 1, 2, 3 etc).
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The second multiplexer 24 is preferably connected to one or more of the
temperature sensors 23 for providing the temperature amounts to the electrosurgical
generator 11 indicative of the temperature about its associated active electrode contact 18.

The elongate insulated support 25 in Figures 3, 4 and 5 carry at least one active
electrode contact 18 in position for thereby forming a monopolar or bipolar electrosurgical
device as explained and if the insulated support 25 is sufficiently elongate for use in a
laparoscopic procedure then the active electrode contacts 18 can be used accordingly. The
insulated support 25 is preferably circular in cross section to cooperatively function as a
laparoscopic¢ instrument within a passage through the tissue established by a trocar (not
shown). Since laparoscopy is not the main thrust of this disclosure and because the concept
of a trocar passage is well known by practitioners specifics are not included. A user control
36 in Figure 1 is on the electrosurgical generator 11 for setting the level of power desired
for electrosurgery many approached are in the field for setting the level of power desired
and one that is commercial is the control on the Force 40 electrosurgical generator 11 by
Valleylab of Boulder, Colorado. A method automatically controls the electrosurgical
generator 11 in response to the level of tissue impedance between active and return
electrodes 12 and 13 of the electrosurgical generator 11. The active electrode 12 has one
or more active electrode contacts 18 used with the steps of supplying electrosurgical power
from the electrosurgical generator 11 to active and return electrodes 12 and 13. Positioning
against the tissue one or more active electrode contacts 18 associated with the active
electrode 12 is a step. Supplying high frequency power separately and independently to
each active electrode contact 18 in order to produce an electrosurgically effect in the tissue
is another preferred step. Then monitoring separately impedance between one or more of
the active electrode contacts 18 and the return electrode 13 for providing signals of the
instantaneous impedances therebetween is an added step. Receiving signals of
instantaneous impedance with the regulator 20 for setting the electrosurgical generator 11
power to be applied by each of the active electrode contacts 18 is a further step.
Controlling separately and independently the impedance between each of the active
electrode contacts 18 and the return electrode 13 is a step accomplished with a regulator
20 for changing the operational output of the electrosurgical generator 11. Changing of
the level of transmission of high frequency power between the electrosurgical generator 11

and the associated active electrode contact 18 for independent regulation of power passing
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between the return electrode 13 and each active electrode contact 18 is another step in the
method. Providing separate and independent high frequency electrosurgical power with a
first multiplexer 28 connection to one or more of the active electrode contacts 18 is a step
of the method.

The method may have the added step of positioning against the tissue one or more
one or more temperature sensors 23 each associated with one or more of the active
electrode contacts 18 for transmitting from each temperature sensor 23 a temperature
amount to the electrosurgical generator 11 indicative of at least the temperature at its
associated active electrode contact 18 at the same time the impedance is monitored. Then
the method includes the added step of measuring the instantaneous temperature signals to
assess changes in the temperature for independently regulating the electrosurgical generator
11 power to each of the active electrode contacts 18 for individually electrosurgically
effecting the tissue between each active electrode contact 18 and the return electrode 13
in response to the temperature amount. The added step of assessing separately and
independently the high frequency electrosurgical power with a second multiplexer 24
connection to one or more temperature sensors 23 and providing the signals to the
electrosurgical generator 11 indicative of the temperature at its associated active electrode

contact 18 may be performed.
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What is claimed is:

1. An automatic control 10 for electrosurgical generator 11 power responsive
to the level of tissue impedance between active and return electrodes 13 of the
electrosurgical generator 11 during tissue desiccation comprising:

an electrosurgical generator 11 having an active electrode 12 and a return
electrode 13 to supply high frequency electrosurgical power to the tissue therebetween;

one or more active electrode contacts 18 associated with the active electrode
12, each active electrode contact 18 capable of separately and independently providing high
frequency power supplied by the active electrode 12 to electrosurgically effect the tissue;

an monitor connected between each of the active electrode contacts 18 and
the return electrode 13 for proﬁding impedance signals of the instantaneous impedances
therebetween, and

a regulator 20 associated with the operational output of the electrosurgical
generator 11 for separately and independently controlling the tissue impedance between
each active electrode contact 18 and the return electrode 13 in accord with monitored
impedance signals by the changing of the level of transmission of high frequency power
between the electrosurgical generator 11 and the associated active electrode contact 18 for
independent regulation of power passing to the return electrode 13 from each active
electrode contact 18.

2. The automatic control 10 for an electrosurgical generator 11 responsive to
the level of tissue impedance between each of the active contacts 18 and the return
electrode 13 of Claim 1 wherein one or more temperature sensors 23 each associated with
one or more of the active electrode contacts 18, each temperature sensor 23 connected for
transmitting its temperature amount to the electrosurgical generator 11 indicative of at least
the temperature at its associated active electrode contact 18, and
the monitor connected to receive the instantaneous temperature amounts and assess
changes in the temperature for independently regulating the electrosurgical generator 11
power to each of the active electrode contacts 18 for individually electrosurgically effecting
the tissue between each active electrode contact 18 and the return electrode 13 in accord

with its temperature amount.
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3. The automatic control 10 for an electrosurgical generator 11 responsive to
the level of tissue impedance between each of the active electrode contacts 18 and return
electrodes 13 of Claim 2 wherein an insulated support 25 carries a pair of members 17
including one or more of the active electrode contacts 18 on one of the pair of members
17, and the return electrode 13 on the other of the members 17, the pair held in position
on the insulated support 25 to capture tissue between the return electrode 13 and one or
more of the active electrode 12 tissue contacting members 17 for thereby forming a bipolar
instrument 26.

4. The automatic control 10 for an electrosurgical generator 11 responsive to
the level of tissue impedance between each of the active electrode 12 contacts and return
electrode 13 of Claim 3 wherein the pair of members 17 forming the bipolar instrument 26
and are a forceps which carries the one or more active electrode 12 contacts and the return
electrode 13 in position for movement to and from each other to capture tissue
therebetween.

3. The automatic control 10 for an electrosurgical generator 11 responsive to
the level of tissue impedance between each of the active electrode 12 contacts and return
electrode 13 of Claim 3 wherein the members 17 forming the bipolar instrument 26 and are
hinged as a scissors with the members 17 thereof having shearing edges 27 with one or
more active electrode 12 contacts and the return electrode 13 electrically isolated for
providing an electrosurgical effect therebetween.

6. The automatic control 10 for an electrosurgical generator 11 responsive to
the level of tissue impedance between each of the active electrode 12 contacts and return
electrode 13 of Claim 2 wherein a first multiplexer 28 is connected to one or more of the
active electrode 12 contacts, the first multiplexer 28 for providing high frequency
electrosurgical power separately and independently to each active electrode 12 contact from
the electrosurgical generator 11.

7. The automatic control 10 for an electrosurgical generator 11 responsive to
the level of tissue impedance between each of the active electrode 12 contacts and return
electrode 13 of Claim 2 wherein a second multiplexer 24 is connected to one or more of
the temperature sensors 23, the second multiplexer 24 for providing the temperature
amounts to the electrosurgical generator 11 indicative of the temperature about its

associated active electrode 12 eontact.
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8. The automatic control 10 for an electrosurgical generator 11 responsive to
the level of tissue impedance between each of the active electrode 12 contacts and return

electrode 13 of Claim 2 wherein a first multiplexer 28 is connected to one or more of the

active electrode 12 contacts, the first multiplexer 28 for providing high frequency

electrosurgical power separately and independently to each active electrode 12 contact from
the electrosurgical generator 11, and wherein a second multiplexer 24 is connected to one
or more temperature sensors 23, the second multiplexer 24 for providing the temperature
amount to the electrosurgical generator 11 indicative of the temperature at its associated
active electrode 12 contact.

9. The automatic control 10 for an electrosurgical generator 11 responsive to
the level of tissue impedance between each of the active electrode 12 contacts and return
electrodes 13 of Claim 2 wherein an elongate insulated support 25 carries at least one
active electrode 12 contacts in position for thereby forming a monopolar electrosurgical
electrode for use in a laparoscopic procedure.

10.  The automatic control 10 for an electrosurgical generator 11 responsive to
the level of tissue impedance between each of the active electrode 12 contacts and return
electrodes 13 of Claim 2 wherein the insulated support 25 is circular in cross section to
cooperatively function as a laparoscopic instrument within a passage through the tissue
established by a trocar.

11.  The automatic control 10 for an electrosurgical generator 11 responsive to
the level of tissue impedance between each of the active electrode 12 contacts and return
electrodes 13 of Claim 2 wherein a user control 36 is on the electrosurgical generator 11
for setting the level of power desired for electrosurgery.

12.  An automatic control 10 for an electrosurgical generator 11 responsive to
the level of tissue impedance between active and return electrodes 13 of the electrosurgical
generator 11 during tissue desiccation comprising:

an electrosurgical generator 11 having an active lead 14 and a return lead
15 to supply high frequency electrosurgical power;

a pair of active electrode 12 tissue contacting members 17 positionable
against the tissue, the active electrode 12 tissue contacting members 17 connected to the

active lead 14;
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one or more active electrode 12 contacts associated with each of the pair
active electrode 12 tissue contacting members 17, each active electrode 12 contact capable
of separately and independently providing high frequency power supplied to the respective
active electrode 12 tissue contacting member 17 in order to electrosurgically effect the
tissue;

a return electrode 13 connected to the return lead 15 of the electrosurgical
generator 11, and

a monitor connected between each of the active electrode 12 contacts and
the return electrode 13 for providing signals of the instantaneous impedances therebetween;

one or more temperature sensors 23 each associated with one or more of
the active electrode 12 contacts and each temperature sensor 23 connected for transmitting
the temperature amount to the electrosurgical generator 11 indicative of at least the
temperature at its associated active electrode 12 contact and
the monitor connected to receive the instantaneous temperature amounts and assess
changes in the temperature for use in independently regulating the electrosurgical generator
11 power to each of the active electrode 12 contacts to individually electrosurgically
effecting the tissue between each active electrode 12 contact and the return electrode 13
in response to the temperature amount;

a regulator 20 associated with the power output of the electrosurgical
generator 11 for separately and independently controlling the impedance between each
active electrode 12 contact in accord with impedance monitored 19 and the temperature
amount sensed, the regulator 20 changing the level of transmission of high frequency power
between the electrosurgical generator 11 and the associated active electrode 12 contact for
independent regulation of power passing between the return electrode 13 and each active
electrode 12 contact;

a first multiplexer 28 for connection to the active electrode 12 contacts, the
first multiplexer 28 for providing high frequency electrosurgical power separately and
independently to each active electrode 12 contact from the active lead 14 of the
electrosurgical generator 11, and

a second multiplexer 24 for connection to one or more temperature sensors
23, the second multiplexer 24 for providing the temperature amounts to the electrosurgical

generator 11 indicative of the temperature at its associated active electrode 12 contact.
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13. A method for automatically controlling an electrosurgical generator 11
responsive to the level of tissue impedance between active and return electrodes 13 of the
electrosurgical generator 11, the active electrode 12 having one or more active electrode
12 contacts having the steps of:

supplying electrosurgical power from an electrosurgical generator 11 to
active and return electrodes 13;

positioning against the tissue one or more active electrode 12 contacts
associated with the active electrode 12 and the return electrode 13;

supplying high frequency power separately and independently to the each
active electrode 12 contact in order to produce an electrosurgically effect on the tissue;

monitoring separately impedance between one or more of the active
electrode 12 contacts and the return electrode 13 for providing signals of the instantancous
impedances therebetween;

receiving signals of instantaneous impedance with a regulator 20 for setting
electrosurgical generator 11 power to be applied by each of the active electrode 12
contacts;

controlling separately and independently the impedance between each of the
active electrode 12 contacts and the return electrode 13 with the regulator 20 for changing
the level of transmission of high frequency power between the electrosurgical generator 11
and the associated active electrode 12 contact for independent regulation of power passing
between the return electrode 13 and each active electrode 12 contact, and

providing separate and independent high frequency electrosurgical power
with a first multiplexer 28 connection to one or more of the active electrode 12 contacts.

14.  The method of Claim 13 with the added step of positioning against the tissue
one or more one or more temperature sensors 23 each associated with one or more of the
active electrode 12 contacts and transmitting from each temperature sensor 23 a
temperature amount to the electrosurgical generator 11 indicative of at least the

temperature at its associated active electrode 12 contact.
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15. The method of Claim 14 with the added step of regulating the
instantaneous temperature amounts to assess changes in the temperature for independently
regulating the electrosurgical generator 11 power to each of the active electrode 12 contacts
for individually electrosurgically effecting the tissue between each active electrode 12

5 contact and the return electrode 13 in response to its temperature amount.

16.  The method of Claim 15 with the added step of providing separate and
independent high frequency electrosurgical power with a second multiplexer 24 connection
to the temperature sensors 23 and providing the temperature amounts to the electrosurgical

generator 11 indicative of the temperature at each associated active electrode 12 contact.
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