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(57) Abstract

A bipolar instrument for use by a surgeon to seal tissue with bipolar electrosurgery. The bipolar instrument is a modified hemostat
including two elongate members (11, 12). Each elongate member has a proximal end (16°, 16) to be held by a surgeon and a distal end (17,
17). The elongate members substantially defining a plane and are electrivally conductive for transmitting high frequency electrosurgery.
A pivot (13) transverse to the plane connects the two elongate members for scissors-like motion between the distal ends. A first tissue
contacting pole (18) integral with one elongate member and positioned at its distal end is electrically conductive for HF energy transmission.
Latching elements (33, 34) extend from each elongate member for cooperative interengagement. An insulated overshoe (19) is placed on
the other elongate member’s distal end. The insulating overshoe has clips for engagement with the other elongate member. A second tissue
contacting pole (22) is affixed to the insulated overshoe in mirror relationship with the first tissue contacting pole.
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BIPOLAR INSTRUMENT FOR VESSEL FUSION

Field of the Invention

This invention relates to a surgical instrument for permanently closing vessels in
a human or animal, and more particularly to a modified hemostat that fuses vessel tissue

using a combination of pressure and electrosurgical current.

Background of the Disclosure

A hemostat is commonly used in surgical procedures to close off veins and
arteries. It is typically a simple pliers-like tool that uses mechanical action between its
jaws to constrict a vessels without cutting it. It is also typical to have an interlocking
ratchet between the handles so that the device can be clamped and locked in place.

Many hemostats are used in a typical open surgical procedure. Once a structure
has been clamped, it is common for a surgeon to tie a suture around the structure to close
it off permanently prior to removing the hemostat. Several hemostats may be left in the
surgical field until the surgeon has the opportunity to tie them all off. It would be
desirable for surgeons to fuse the vessels immediately, and thus avoid having hemostats
obstructing access to the surgical site.

A number of bipolar electrosurgical forceps and clamps are known in the field.
All of these designs suffer from the drawback that they do not combine the simplicity and
familiarity of a hemostat with bipolar electrosurgery. For example, U.S. Patent 5,462,546
discloses bipolar electosurgical forceps comprising two interfacing pivotal blade members
which are individually pivotable in relation to each other. Pivotal movement of the
members is effectuated by two electrically conductive rigid rods extending through an
elongated tubular member.

A U.S. Patent application entitled, Energy Delivery System for Vessel Sealing,
serial number 08/530,495, filed 9/19/95, (now U.S.P. 5,827,271) discloses an apparatus
and method for vessel sealing, and is hereby incorporated by reference and made a part of
this disclosure.

A U.S. Patent application entitled Vascular Tissue Sealing Pressure Control and
Method, serial number 08/530,450, filed 9/19/95, (now U.S.P. 5,776,130) discloses a
surgical tool for sealing vessels, and is hereby incorporated by reference and made a part

of this disclosure.
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U.S. Patent 5,116,332 to Lottick discloses an electrocautery hemostat. The
hemostat includes clam-shell type synthetic plastic handles with a switch incorporated
therein.

U.S. Patent 5,026,370 to Lottick discloses an electrocautery instrument with a

s non-removable enclosed electrical switching mechanism. U.S. Patent 4,370,980 discloses
an electrocautery instrument which may be used as a clamping device and an apparatus
for cauterizing bleeding blood vessels during surgery.

U.S. Patent 5,484,436 to Eggers discloses bipolar electrosurgical instruments.
The bipolar instruments include opposite polarity electrodes isolated by a layer of

10 electrical insulation deposited and specially prepared to reduce electrical breakdown and
increase smoothness.

U.S. Patent 5,443,464 to Stern et al. discloses a coagulating forceps having a
plurality of electrodes and sensor on the jaws. The sensors provide a feedback signal to
an electrosurgical generator in order to control the amount of heat in the forceps.

15 U.S. Patent 4,005,714 to Hiltebrandt discloses bipolar coagulation forceps in
which the forceps are designed to coagulate both the fallopian tube and the adjacent

.o mesosalpinx.

Object of the Invention

It is an object of the present invention to overcome or ameliorate some of the

20 disadvantages of the prior art, or at least to provide a useful alternative.

o Summary of the Invention

Accordingly, in a first aspect, the invention provides a bipolar instrument for use

by a surgeon to seal tissue with bipolar electrosurgery, the bipolar instrument comprising:

et two elongate members, each elongate member having a proximal end to be held
25 by a surgeon and a distal end, the elongate members substantially defining a plane, the
elongate members made of at least some electrically conductive material for transmitting

high frequency electrosurgery therethrough;

.
o000 0000

a pivot connecting the two elongate members in a manner that provides for
scissors-like motion between the elongate members, the pivot transfers to the plane, the
30 pivot disposed away from the distal ends for allowing transverse motion of the distal

ends;
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a first tissue contacting pole integral with one elongate member and positioned at
its distal end, the first tissue contacting pole electrically conductive for transmitting high
frequency electrosurgery;

an insulated over shoe for placement on the other elongate member at its distal
end, the insulating over shoe for attachment to the other elongate member in slip fit
relation about that distal end to prevent longitudinal or transverse movement between the
insulate over shoe, the elongate member and the other distal end;

a second tissue contacting pole affixed onto the insulated over shoe, the second
tissue contacting pole disposed in mirror relationship to the first tissue contacting pole;

two electrical terminals located proximal relative to the pivot and configured to
receive bipolar electrosurgical energy;

a first conductor between one terminal and the first tissue contacting pole, and

a second conductor electrically coupling the other terminal and the second tissue
contacting pole for providing a circuit to pass bipolar electrosurgical energy from the first
tissue contacting pole to the second tissue contacting pole.

In a second aspect, the invention provides a bipolar instrument for use by a
surgeon to seal tissue with bipolar electrosurgery, the bipolar instrument is a modified
hemostat comprising:

two elongate members, each elongate member having a proximal end to be held
by a surgeon and a distal end, the elongate members substantially defining a plane, the
elongate members electrically conductive for transmitting high frequency electrosurgery;

a pivot connecting the two elongate members in a manner that provides for
scissors-like motion between the distal ends and the distal ends are curved to extend
transverse relative to the plane and generally parallel to but spaced from the pivot, the
pivot transverse to the plane and disposed away from the distal ends for allowing
transverse motion of the distal ends;

a first tissue contacting pole integral with one elongate member and positioned at
its distal end, the first tissue contacting pole of an electrically conductive material for

transmitting high frequency electrosurgery;
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latching elements extend from each elongate member for cooperative
interengagemem, the latching elements having at least opposed ramps and abutting stops
for sliding conjugation for holding the first and second tissue contacting poles with a
predetermined force therebetween;

an insulated over shoe for placement on the other elongate member at its distal
end, the insulating over shoe for attachment to the elongate member and slip fit relation
about the other elongate member at its distal end to prevent longitudinal or transverse
movement between the insulated over shoe, the other elongate member and its distal end,
that distal end having a reduced cross section for receiving the insulated over shoe, the
insulating over shoe with an opening extending thereinto in tunnel fashion for slip fit
relation of the reduced cross section to prevent longitudinal or transverse movement
between the insulated over shoe, the other elongate member and its distal end, the
insulating over shoe including clips for engagement with and about the other elongate
member;

a second tissue contacting pole atfixed onto the insulated over shoe, the second
tissue contacting pole disposed in mirror relationship to the first tissue contacting pole;

two electrical terminals located proximal relative to the pivot and configured to
receive bipolar electrosurgery;

a first conductor between one terminal and the first tissue contacting pole;

a second conductor between the other terminal and the second tissue contacting
pole to the second tissue contacting pole; and

a switch for interrupting the continuity of the second conductor between the
other terminal and the second tissue contacting pole for controlled selective passage of
bipolar electrosurgery between the first tissue contacting pole and the second tissue
contacting pole, the switch disposed atop the pivot in position for surgeon control of the
flow of electrosurgery.

In a third aspect, the invention provides a removable electrode assembly for use
with a surgical instrument having an elongate member having a proximal portion and a
distal end portion, a first tissue contacting member positioned in opposing relation to the
distal end portion of the elongate mémber, and a handle movable from a first position
wherein the first tissue contacting member and distal end portion of the elongate member

are disposed in spaced relation relative to one another and a second position wherein
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tissue contacting member and distal end portion of the elongate member are closer to one
another, the electrode assembly comprising:

a distal Iﬁortion including a tissue contacting pole mountable to the distal end
portion of the elongate member in opposing relation to the first tissue contacting member;
and

a proximal portion mountable to the elongated member.

In a fourth aspect, the invention provides a removable electrode assembly for use
with a surgical instrument having an elongate member having a proximal portion and
distal end portion, a first tissue contacting member positioned in opposing relation to the
distal end portion of the elongate member, and a handle movable from a first position
wherein the first tissue contacting member and distal end portion of the elongate member
are disposed in spaced relation relative to one another and a second position wherein
tissue contacting member and distal end portion of the elongate member are closer to one
another, the electrode assembly comprising:

a distal portion including a tissue contacting pole mountable to the distal end
portion of the elongate member in opposing relation to the first tissue contacting member;
and

a proximal portion mountable to the handle.

In a fifth aspect, the invention provides a removable electrode assembly for use
with a surgical instrument having an elongate member having a proximal portion and a
distal end portion, a first tissue contacting member positioned in opposing relation to the
distal end portion of the elongate member, and a handle movable from a first position
wherein the first tissue contacting member and distal end portion of the elongate member
are disposed in spaced relation relative to one another and a second position wherein
tissue contacting member and distal end portion of the elongate member are closer to one
another, the electrode assembly comprising: |

a distal portion including a tissue contacting pole mountable to the distal end
portion of the elongate member; and

a .switch for selectively controlling the electrosurgical energy from an
electrosurgical energy source. |

The present invention, at least in a preferred embodiment, provides an instrument

that can fuse structures without the need for a suture. The instrument preferably has
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electrosurgical current flowing between the working jaws. The electrosurgical current
passes through the clamped structure and forms a permanent seal.

One advantage of the invention, at least in a preferred embodiment, is that blood
vessels can be more quickly fused than with standard instruments.

Also, no sutures are required to permanently seal blood vessels.

The invention yet further preferably provides that vessels can be sealed as the
instrument is applied, and then the instrument can be removed from the surgical field.
This keeps the surgical field clear of extraneous tools that may hinder the surgeon’s
access to the surgical site.

The ability of the bipolar instrument to seal tissue partly depends on two
elements: the pressure exerted on the vessel as it is grasped between the tissue contacting
surfaces, and the characteristics of the bipolar electrosurgical energy which is conducted
through the vessel. The pressure exerted on the vessel depends on the force exerted
between the tissue contacting surfaces, and also on the cross sectional area of the tissue
being grasped. It has been found through experimentation that a desirable force between
the tissue contact surfaces is less for ligating veins than for ligating arteries. It is desirable
to avoid closure forces which cause the tissue to split or separate.

The characteristics of the bipolar electrosurgical energy are determined by the
design of the electrosurgical generator. The bipolar instrument, described herein, is

designed to be electrically connected to an electrosurgical generator with bipolar output.

Brief Description of the Drawings

A preferred embodiment of the invention will now be described, by way of
example only, with reference to the accompanying drawings in which:

Figure 1 is a perspective view of the bipolar modified hemostat for delivering
electrosurgery.

Figure 2 is a perspective view of the modified hemostat of Figure 1 without an
insulating over shoe in place, showing one of the elongate members having a reduced
cross section distal end. _

Figure 3 is a perspective view of the insulating over shoe as it would appear from

above.
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Figure 4 is an exploded view of the wiring for the switch portion of
the insulated over shoe. with the insulation and support portion thereof
removed.

Figure 5 is a circuit diagram for the switch shown in Figure 4.

wm

Figure 6 is a perspective view of the insulated over shoe as it would
appear from beneath.

Figure 7 is a side elevation view of the insulated over shoe of Figure

Figure 8 is a view in cross section of the insulated over shoe of Figure
10 7 as would be seen along lines 8-8 thereof.
Figure 9 is a view in cross section of the insulated over shoe of Figure
7 as would be seen along lines 9-9 thereof.
Figure 10 is a view in cross section of the insulated over shoe of
Figure 7 as would be seen along lines 10-10 thereof.
15
Detailed Description of the Invention
In the preferred embodiment of a bipolar instrument, each of the
elohgate members 11 and 12 is formed from an electrically conductive
material. A pivot 13 connects the two elongate members 11 and 12 in a
20  manner that provides for scissors-like motion as in a modified hemostat 15.
The pivot 13 may be a simple pin. as in Figures | and 2, or it may be an
integral part of a lock box assembly 14. Figure 1 shows the bipolar
instrument 10 in a top perspective view and Figure 2 shows the modified
hemostat 15 in a bottom perspéctive view. In a well known manner. the
25 pivot 13 can be electrically insulated to prevent flow of electrosurgical
current from one of the elongate members either 11 or 12 to the other. In the
preferred embodiment, the pivot 13 is uninsulated because it is not a
potential path between the two poles of bipolar electrosurgical energy. The
modified hemostat 15 of the bipolar instrument 10 is made very much like a
3¢  standard hemostat and can be used for bipolar electrosurgery and can be
sterilized just as a standard hemostat. It is the disclosed invention that allows

the conversion of a standard hemostat to use with bipolar electrosurgery.

4
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Figure 1 is a perspective view of the bipolar instrument 10 based on the

modified hemostat 15 shown in Figure 2 so that bipolar electrosurgery can be
delivered.

The bipolar instrument 10, as the modified hemostat 15 in Figure 2

5  may include two elongate members 11 and 12. Each elongate member either

11 or 12 preferably has a proximal end 16 or 16’ to be held by the surgeon

and a distal end 17 or 17’ for manipulation of tissue or vasculature. In the

figures and throughout this description the proximal end 16 on the one

elongate member 11 will be referred to as 16 and the distal end 17 on the one

10 elongate member 11 will be called 17. Similarly, the proximal end 16’ on
the other elongate member 12 will be referred to as 16’ and the distal end 17’
on the other elongate member 12 will be called 17°. The proximal end 16 or
16’ may have features that make it easy for the surgeon to grasp, such as
loops for the surgeon’s fingers.

15 A first tissue contacting pole 18 is integral with one elongate member
11 and located on one distal end 16, as best seen in Figure 2. The first tissue
contacting pole 18 is preferably integral with the one elongate member 11
which is preferably made of an electrically conductive material such as
stainless steel or aluminum so that it can conduct bipolar electrosurgery.

20 The bipolar instrument 10 has an insulated over shoe 19 for
placement on the other elongate member 12 at its distal end 17°. The
insulating over shoe 19 attaches to the other elongate member 12 in slip fit
relation about the other distal end 17’ Ato prevent longitudinal or transverse
movement between the insulated over shoe 19, the other elongate member 12

25  and the other distal end 17°. Figure 2 is a perspective view of the modified
hemostat of Figure 1 without the insulating over shoe 19 in place. showing
other elongate member 12 having a reduced cross section at distal end 17°.
The distal end 17" has a reduced cross section for receiving the insulated over
shoe 19 in a slip fit relationship. Figure 3 is a perspective view of the

30 insulating over shoe 19 as it would appear from above. Consequently. the
insulating over shoe 19 includes an opening 20 extending thereinto in tunnel

fashion for slip fit relation over the reduced cross section of the distal end

5
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17°. Thus longitudinal or transverse movement between the insulated over
shoe 19. the other elongate member 12 and its distal end” 17 are prevented.
The insulating over shoe 19 has clips 21 for engagement with and about the
other elongate member 12. The insulated over shoe 19 is designed to carry
5 circuitry for conducting the bipolar electrosurgical energy along the other
elongate member 12 to its respective second tissue contacting pole 22.
Specifically, the second tissue contacting pole 22 is on the insulated over
shoe 19 is position to oppose the first tissue contacting pole 18 so that
placement of the insulated over shoe 19 on the other distal end 17° will cause
10 precise alignment of the first and second tissue contacting poles 18 and 22
across from one another. The first and second tissue contacting poles 18 and
22 are connected to first and second conductors 23 and 24, respectively as

best understood from Figures 4 and 5.
A switch 25 best shown in Figures 4 and 5, the latter schematically,
15 interrupts the continuity of the second conductor 24 between the second
tissue contacting pole 22 and a source of bipolar electrosurgery 26. A
preferred source of bipolar electrosurgery 26 is made by Valleylab Inc of
Boulder, Colorado, the assignee of this invention; specifically, the Force FX
electrosurgical generator that has a bipolar output. As shown in the
20  schematic diagram of Figure 5 there is a circuit 27 between the source of
bipolar electrosurgery 26 and contact plates 28 and 29. Contact plates 28 and
29 are also shown in Figure 5 wherein the contact plate 28 is merely to
transfer electrosurgery to the modified hemostat 15 by intimate pressure
contact. Similarly the contact plate 29 is equivalent to the second tissue
25 - contacting pole 22 in the preferred embodiment; skilled artisans will know
that the contact plate 29 and the second tissue contacting pole 22 can be
separate items that are electrically coupled by perhaps the assembly of the
insulated over shoe 19 onto the other distal end 17°. Terminals 30 and 31 are
shown in Figures 3. 4, 5, 6 and 7 to detachably and easily electrically couple
30 the source of bipolar electrosurgery 26 to the bipolar instrument 10 and more
particularly, the first and second conductors 23 and 24. respectively as best

understood from Figure 5 attach to terminals 30 and 31. Contact plate 28 is

6
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thus connected directly by first conductor 23 to terminal 31 while second

conductor 24 is connected between terminal 30 and the switch 25. The other

side of the switch 25 is directly electrically coupled to the second tissue

contacting pole 22 by the continuation of first conductor 24 in the preferred

5 embodiment. Terminals 30 and 31 attach to the bipolar output of the source

of bipolar electrosurgery 26; that is both sides of the bipolar output. Switch

25, in Figure 5 includes a hand switch control 32 to activate the source of

bipolar electrosurgery 26 to supply bipolar output as required by the surgeon.

Thus, when the switch 25 is closed bipolar electrosurgery output is received

10 at the terminals 30 and 31 for controlled selective passage of bipolar

electrosurgery from the first tissue contacting pole 18 to the second tissue

contacting pole 22. Switch 25 is preferably disposed atop the pivot 13 in a

convenient position for the surgeon to control the flow of electrosurgery.

Figure 4 is an exploded view of the wiring for the switch 25 of the insulated

15  over shoe and Figure S is a circuit diagram for the switch 25 shown in Figure

4. Figure 6 is a perspective view of the insulated overshoe 19 as it would

appear from beneath. The modified hemostat 15 and its elongate members

11 and 12 are constructed from an electrically conductive material, such as

stainless steel or aluminum. Consequently bipolar electrosurgery will pass

20  through tissue between the first and second contacting poles 18 and 22 when
tissue is grasped therebetween and the switch 25 is closed.

The bipolar instrument 10 has certain similarities to the look and feel
of a standard hemostat so that it will be comfortable and familiar to surgeons.
However. the bipolar instrument 10 has the added capability of ligating

25  vessels and sealing vascular tissue. The source of bipolar electrosurgery 26
is electrically connected to the bipolar instrument 10 terminals 30 and 31 to
provide bipolar high frequency electrosurgery.

The first and second conductors 23 and 24 are in the preferred
embodiment of Figure 4 shown as insulated wires carried in the insulated

30  over shoe 19 along the other elongate member 12 for carrying electrosurgery
current from the terminals 30 and 31. The insulated wires may be press-fit,

or are injection molded as part of the insulated over shoe i9. Thus the pivot

.
SUBSTITUTE SHEET (RULE 26)




WO 99/12488 PCT/US98/18640

13 is not needed be electrically insulated.  Figure 7 is a side elevation view
of the insulated over shoe 19 of Figure 3 showing how compact and thus
light weight it is. Figure 8 is a view in cross section of the insulated
overshoe 19 of Figure 7 as would be seen along lines 8-8 thereof. Figure 9 is
5 aview in cross section of the insulated over shoe of Figure 7 as would be
seen along lines 9-9 thereof. Figure 10 is a view in cross section of the
insulated over shoe 19 of Figure 7 as would be seen along lines 10-10
thereof. Clips 21 are best shown in figures 6. 7, 8, 9 and 10 while the
insulated over shoe 19 assembled to the modifier hemostat 15 is illustrated in

10 Figure 1.

An alternative, not shown but familiar to those skilled in design and
use of hemostats is to curve the distal ends 17 and 17’ more than already
shown to extend transverse relative to the plane and generally parallel to but
spaced from the pivot 13. Curved hemostats offer access to ease the

15 surgeon's manipulation during certain surgeries. The insulated over shoe 19
should be flexible enough to be easily slid over the reduced cross section
distal end 17°. Polymers that have a high dielectric. high temperature
resistance and low cost are preferred. Similarly, the switch 25 has a printed
circuit board to facilitated its low cost manufacture.

20 Latching elements 33 and 34 are located on each elongate member 11
and 12 preferably proximal of the pivot 13. Thus in the preferred
embodiment these latching elements 33 and 34 are located near the proximal
ends 16 and 16’ of the bipolar instrument 10, i.e. closer to the finger loops.
The latching elements 33 and 34 preferably have opposed ramps 35 and

25  abuttable stops 36 for their well known sliding conjugating engagement. At
least three abuttable stops 36 may be provided for yielding successively
greater closure forces between the first and second tissue contacting poles 18
and 22. At least one abuttable stop 36 on each elongate member 11 and 12
will yield a small closure force between the first and second tissue contacting

30 poles 18 and 22 for small vessels. At least one other abuttable stop 36 on
each elongate member 11 and 12 will yield a great closure force between the

first and second tissue contacting poles 18 and 22 for larger vessels. In the

8
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preferred embodiment the latching elements 33 and 34 will hold the closure
force against the strain energy of the elongate members 11 and 12 which will
be slightly deflected by the opposed camming of ramps 35 prior to reaching
juxtapositioning of each successive abutting stop 36. This described action

S is common to any standard hemostat but represents something different in a
bipolar hemostat.

The one elongate member 11 is attached to a different electrical
polarity in the bipolar electrosurgical circuit 27 than the other elongate
member 12 carrying the insulated over shoe 19 at its distal end. Because of

10  the insulated over shoe 19 the pivot 13 need not be electrically insulated so
as to prevent an electrical short circuit between the elongate members 11 and
12 since they are at the same polarity in the vicinity of the pivot 13. It is thus
possible to use standard hemostat designs and manufacturing techniques to
make the modified hemostat 15 of Figure 2 or the like. Similarly. the

15 latching elements 33 and 34 need not be electrically insulated to prevent an
electrical short circuit in the vicinity of the their ramps 35 and abutting stops.
This is particularly good as the frictional engagement of the ramps 35 and
abutting stops 36 would stress typical dielectric coatings and/or isolation
approaches.

20 The two electrical terminals 30 and 31 are preferably located on
toward the surgeon or proximal ends 16 and 16’ and preferable on the latter.
As explained. the terminals 30 and 31 are supplied by the source of bipolar
electrosurgery 26 with opposite polarity. A prong 37 connected to hand
switch control 32 is for switching as best shown in Figure 5. In the preferred

25 embodiment, the terminals are supported on the other elongate member 12
near its proximal end 16°. For bipolar instruments which are reusable. the
terminals 30 and 31 and the prong 37 are designed to quickly disconnection
from the source of bipolar electrosurgery 26 to remove the modified
hemostat 15.

30 A method of assembly of the insulated over shoe 19 and the modified
hemostat 15 includes the steps of slipping the insulated over shoe 19 onto the

other distal end 17°. and then attaching the insulated over shoe 19 to the

9
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other elongate member 12 to prevent longitudinal or transverse movement
between the insulated over shoe 19, the other elongate member 12 and its
other distal end 17°.

Ordinarily, available commercial bipolar graspers. clamps and the
like are designed to be disposable after each operation or if reusable. each
must be sterilized and checked for electrical safety, i.e. leakage. The bipolar
instrument 10 disclosed is separable from the electrical components such that
the latter need only be disposable, and thus the safety is improved and cost is
reduced and the ease of sterilization is assured.

It is to be understood that the described and claimed bipolar instrument
10 is only illustrative of one application of the principles of the present
invention. -Numerous modifications and alternative arrangements may be
devised by those skilled in the art without departing from the spirit and scope
of the present invention. The appended claims are intended to cover such

modifications and arrangements.

10
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The claims defining the invention are as follows:-

L. A bipolar instrument for use by a surgeon to seal tissue withbipolar
electrosurgery, the bipolar instrument comprising:

two elongate members, each elongate member having a proximal end to be held
by a surgeon and a distal end, the elongate members substantially defining a plane, the
elongate members made of at least some electrically conductive material for transmitting
high frequency electrosurgery therethrough;

a pivot connecting the two elongate members in a manner that provides for
scissors-like motion between the elongate members, the pivot transfers to the plane, the
pivot disposed away from the distal ends for allowing transverse motion of the distal
ends;

a first tissue contacting pole integral with one elongate member and positioned at
its distal end, the first tissue contacting pole electrically conductive for transmitting high
frequency electrosurgery;

an insulated over shoe for placement on the other elongate member at its distal
end, the insulating over shoe for attachment to the other elongate member in slip fit
relation about that distal end to prevent longitudinal or transverse movement between the
insulate over shoe, the elongate member and the other distal end;

a second tissue contacting pole affixed onto the insulated over shoe, the second
tissue contacting pole disposed in mirror relationship to the first tissue contacting pole;

two electrical terminals located proximal relative to the pivot and configured to
receive bipolar electrosurgical energy;

a first conductor between one terminal and the first tissue contacting pole, and

a second conductor electrically coupling the other terminal and the second tissue
contacting pole for providing a circuit to pass bipolar electrosurgical energy from the first
tissﬁe contacﬁng pole to the second tissue contacting pole.

2. The bipolar instrument according to claim 1, wherein latching elements
near the proximal ends extend from each elongate member for cooperative
interengagement, the latching elements having at least opposed first and second ramps
and stops for sliding conjugating for holding the first and second tissue contacting poles
with a first or second predetermined force therebetween.

3. The bipolar instrument according to claim 1 or claim 2, wherein the

instrument is a modified hemostat with the pivot for scissors-like motion between the
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distal ends, the modified hemostat with the distal ends curved to extend transverse
relative to the plane and generally parallel to but spaced from the pivot.

' 4. The bipolar instrument according to any preceding claim wherein a
switch interrupts the continuity of the second conductor between its terminal so the
second tissue contacting pole is controlled selective passage of bipolar electrosurgery
between the first tissue contacting pole and the second tissue contacting pole, the switch
is disposed atop the pivot in position for the surgeon control of the flow of electrosurgery
and a prong located near the terminals connects to the switch to signal the need for
electrosurgery.

5. The bipolar instrument according to any preceding claim, wherein the
other member at its distal end has a reduced cross section for receiving the insulated over
shoe.

6. The bipolar instrument according to any preceding claim, wherein the
insulating over shoe has an opening extending thereinto in tunnel fashion for slip fit
relation of the reduced cross section of the other distal end to prevent longitudinal or
transverse movement between the insulated over shoe, the elongate member and the other
distal end.

7. The bipolar instrument according to any preceding claim, wherein the
insulating over shoe has clips for engagement with and about the other elongate member.

8. The bipolar instrument according to any preceding claim, wherein the
instrument is a modified hemostat with the pivot between the proximal and distal ends for
scissors-like motion of the elongate members between the distal ends.

9. The bipolar instrument according to any preceding claim, wherein a
source of bipolar electrosurgery connects separately to the terminals to supply,
respectively bipolar high frequency electrosurgery thereto.

10. A bipolar instrument for ﬁse by a surgeon to seal tissue with bipolar
electrosurgery, the bipolar instrument is a modified hemostat comprising:

two elongate members, each elongate member having a proximal end to be held
by a surgeon and a distal end, the elongate members substantially defining a plane, the
elongate members electrically conductive for transmitting high frequency electrosurgery;

a pivot connecting the two elongate members in a manner that provides for
scissors-like motion between the distal ends and the distal ends are curved to extend

transverse relative to the plane and generally parallel to but spaced from the pivot, the
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pivot transverse to the plane and disposed away from the distal ends for allowing
transverse motion of the distal ends;

a first tissue contacting pole integral with one elongate member and positioned at
its distal end, the first tissue contacting pole of an electrically conductive material for

s transmitting high frequency electrosurgery;

latching elements extend from each elongate member for cooperative
interengagement, the latching elements having at least opposed ramps and abutting stops
for sliding conjugation for holding the first and second tissue contacting poles with a
predetermined force therebetween;

10 an insulated over shoe for placement on the other elongate member at its distal
end, the insulating over shoe for attachment to the elongate member and slip fit relation
about the other elongate member at its distal end to prevent longitudinal or transverse
movement between the insulated over shoe, the other elongate member and its distal end,

that distal end having a reduced cross section for receiving the insulated over shoe, the

. 15 insulating over shoe with an opening extending thereinto in tunnel fashion for slip fit

relation of the reduced cross section to prevent longitudinal or transverse movement

®e osc0csse oo
.
.
L)

it between the insulated over shoe, the other elongate member and its distal end, the

::E': insulating over shoe including clips for engagement with and about the other elongate
member;

o2 20 a second tissue contacting pole atfixed onto the insulated over shoe, the second

tissue contacting pole disposed in mirror relationship to the first tissue contacting pole;

¢ two electrical terminals located proximal relative to the pivot and configured to
.:“: receive bipolar electrosurgery;

::::3 a first conductor between one terminal and the first tissue contacting pole;

“°0§ 25 a second conductor between the other terminal and the second tissue contacting

pole to the second tissue contacting pole; and
a switch for interrupting the continuity of the second conductor between the
other terminal and the second tissue contacting pole for controlled selective passage of
bipolar electrosurgery between the first tissue contacting pole and the second tissue
30 contacting pole, the switch disposed dtop the pivot in position for surgeon control of the
flow of electrosurgery.
11. A removable electrode assembly for use with a surgical instrument

having an elongate member having a proximal portion and a distal end portion, a first
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tissue contacting member positioned in opposing relation to the distal end portion of the
elongate member, and a handle movable from a first position wherein the first tissue
contacting member and distal end portion of the elongate member are disposed in spaced
relation relative to one another and a second position wherein tissue contécting member
and distal end portion of the elongate member are closer to one another, the electrode
assembly comprising:

a distal portion including a tissue contacting pole mountable to the distal end
portion of the elongate member in opposing relation to the first tissue contacting member;
and

a proximal portion mountable to the elongated member.

12. A removable electrode assembly for use with a surgical instrument
having an elongate member having a proximal portion and distal end portion, a first tissue
contacting member positioned in opposing relation to the distal end portion of the
elongate member, and a handle movable from a first position wherein the first tissue
contacting member and distal end portion of the elongate member are disposed in spaced
relation relative to one another and a second position wherein tissue contacting member
and distal end portion of the elongate member are closer to one another, the electrode
assembly comprising:

a distal portion including a tissue contacting pole mountable to the distal end
portion of the elongate member in opposing relation to the first tissue contacting member;
and

a proximal portion mountable to the handle.

13. A removable electrode assembly for use with a surgical instrument
having an elongate member having a proximal portion and a distal end portion, a first
tissue contacting member positioned in opposing relation to the distal end portion of the
elongate' member, and a handle movable from a first position wherein the first tissue
contacting member and distal end portion of the elongate member are disposed in spaced
relation relative to one another and a second position wherein tissue contacting member
and distal end portion of the elongate member are closer to one another, the electrode
assembly comprising: ._

a distal portion including a tissue contacting pole mountable to the distal end

portion of the elongate member; and
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a switch for selectively controlling the electrosurgical energy from an
electrosurgical energy source.

14. A removable electrode assembly according to any preceding claim
further comprising a switch for selectively controlling the electrosurgical energy from an
electrosurgical energy source.

15. A removable electrode assembly according to any preceding claim
further comprising a switch for selectively controlling electrosurgical energy to the tissue
contacting pole of the distal portion.

16. A removable electrode assembly according to any preceding claim
wherein the switch includes a bundle of wires which extends along the elongate member.

17. A removable electrode assembly according to any preceding claim
wherein the electrode assembly includes an opening to receive the distal end portion of
the elongate member.

18. A removable electrode assembly according to any preceding claim
wherein the proximal portion is mounted in a snap-fit manner.

19. A removable electrode assembly according to any preceding claim
wherein the proximal member includes a clip which is mountable to the elongated
member.

20. A removable electrode assembly according to any preceding claim
wherein the distal portion 1s mountable to the first end effector in a slip-fit relation.

21. A bipolar instrument, substantially as herein described with reference to
any one of the embodiments of the invention shown in the accompanying drawings.

22. A removable electrode assembly, substantially as herein described with

reference to any one of the embodiments of the invention shown in the accompanying

drawings.

Dated 15 March, 2000
Valleylab Inc.
Patent Attdrneys for the Applicant/Nominated Person
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