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CLIP ON ELECTROCAUTERIZING SHEATH FOR
ORTHOPEDIC SHAVE DEVICES

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to improved surgical and cauterizing apparatus

and methods for their use.

Description of Related Art

Arthroscopic surgery is becoming increasingly popular, because it
generally does less damage than open procedures, produces less scarring in and
around joints, and results in faster healing and return of the patient to full
productivity.

Nevertheless, arthroscopic surgery has its limitations. The surgeon must
operate through a narrow tube formed in the body on which surgery is being
carried out, which is awkward. Only one probe can be used at a time for many
operations. Often the viewing camera is positioned at an angle different from
the surgeon's normal gaze. This contrasts with "open surgery" where the
surgeon has relative ease of viewing the surgical site and can freely move both
hands.

Occasionally, during the performance of an arthroscopic or similar
minimally invasive procedure, a surgeon will penetrate a vessel within the
surgical site. At this point, the surgeon may desire to cauterize the vessel.

One way of cauterizing the vessel is the use of radio frequency (RF)
energy, as described in U.S. Patent 5,100,402 to Fan. Such RF methods offer a
quick and relatively easy way of cauterizing penetrated vessels. However, use
of current RF cauterizing devices usually requires the surgeon to withdraw the

surgical tool being used at the time, and insert a tool for cauterizing the
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penetrated vessel. This switching of the tools is usually required because of the
space limitations involved in arthroscopic surgery.

This switching of tools during surgery can be time consuming, awkward,
and potentially dangerous to the patient. Additionally, there is the danger of not
being able to locate the penetrated vessel. Therefore, there is the need for an
improved surgical and cauterizing apparatus and methods for using the

apparatus to avoid the above-mentioned problems.

SUMMARY OF THE INVENTION

In one embodiment, the invention is directed to an integrated surgical
and cauterizing apparatus, comprising a surgical instrument including a drive
member, a cannula, and a tool, and the cannula attached at a proximal end to the
drive member and defining at a distal end thereof an opening, and the tool
including a shaft and a tip, and the shaft contained within the cannula and
connecting the tip in the opening of the cannula to the drive member to produce
a surgical motion of the tip; and a cauterizing instrument comprising a first
electrode, and a first conductor, and the first electrode affixed to the cannula
adjacent to the distal end of the cannula and the first conductor providing an
electrical path from the first electrode for application of electrical power to the
first electrode to produce a cauterizing effect.

In another embodiment, the invention is directed to a cauterizing
instrument for attachment to a surgical instrument, and the surgical instrument
including a cannula, and the cauterizing instrument comprising a first electrode,
affixed to the cannula adjacent to a distal end of the cannula; and a first
conductor providing an electrical path from the first electrode for application of
electrical power to the first electrode to produce a cauterizing effect.

In yet another embodiment, the invention is directed to a method of
performing a surgical procedure, comprising use of the integrated surgical and

cauterizing apparatus as described above in connection with the procedure.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an 1sometric view of an embodiment of the claimed
cauterizing instrument and a surgical instrument.

FIG. 2 is an isometric view of an embodiment of the cauterizing
instrument, together with a cross-sectional view, taken through a central portion
thereof.

FIG. 3 is an isometric view of another embodiment of a cauterizing
instrument, together with a cross-sectional view, taken through a central portion
thereof.

FIG. 4 is an isometric view of an embodiment of a cauterizing
instrument, together with a cross-sectional view, taken through a central portion
thereof.

FIG. 5 is an isometric view of an embodiment of a cauterizing
instrument, together with a cross-sectional view, taken through a central portion
thereof.

FIGS. 6-7 are isometric views of another embodiment of the cauterizing
instrument and a surgical instrument, together with cross-sectional views of the
cauterizing instrument.

FIG. 8 are isometric views of another embodiment of the cauterizing

instrument, and a cross-sectional view thereof.

DETAILED DESCRIPTION OF THE INVENTION

FIGS. 1-8 show alternate embodiments of a cauterizing apparatus for
attachment to a surgical instrument. The ability of these embodiments to be
interfaced with existing surgical instruments reduces the time, awkwardness and
potential danger to the patient that is associated with separate surgical and

cauterizing instruments of the prior art.
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FIG. 1 shows an embodiment of the invention, including surgical

instrument 100, electrical connector 102, and cauterizing instrument 104.

~ Surgical instrument 100 includes power cord 106, handle 108, quick connect

110, cannula 112, tool 156. Handle 108 includes drive member 154. Cannula
112 includes a cannula opening 118 and distal end 114. Tool 156 includes drive
coupling 152, shaft 150, and mechanical cutter 116. Electrical connector 102
includes strain reliever 120, connector body 122, connector shield 124, male
connector pins 126, and secure insulated connector wire 128. Cauterizing
instrument 104 includes notch 130, hub 132, longitudinal opening 134,
longitudinal member 136, conductor 138, cap 140, and electrode 142.

In surgical instrument 100, power cord 106 is connected to handle 108 at
a first end of the handle. Cannula 112 is connected at its proximal end to the
other end of the handle 108 by quick connect 110. Cannula 112 defines at its
distal end 114 cannula opening 118. The mechanical cutter 116 is located
within cannula opening 118. The mechanical cutter 116 is connected via shaft
150 to drive member 154 by drive coupling 152. Shaft 150 is contained within
cannula 112.

Mechanical cutter 116 may be rotated, reciprocated, or moved in a combination
of rotation and reciprocation, to produce surgically desired motion, if needed.

It should be noted that the surgical motion in this or any of the
embodiments of this invention, can be, for example, rotary, reciprocal, rotary-
reciprocal, etc. The shaft and cannula can be straight, or can include an arcuate
section. In those instances where the the surgical tool contains an arcuate
section, the shaft may contain a flexible section to accomodate the motion of the
shaft.

Longitudinal member 136 of the cauterizing instrument 104 is generally
arcuate in cross-sectional shape, and subsumes an arc greater than about 180
degrees in cross section. Longitudinal member 136 defines a longitudinal
opening 134 between arcuate ends. Opening 134 runs along the longitudinal

axis of the longitudinal member, and is shaped complementarily to the outer
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surface of cannula 112. Cap 140 is present on a distal end of longitudinal

member 136. Hub 132 is located on a proximal end of longitudinal member

- 136. Notch 130 is formed in hub 132 such that it aligns with the longitudinal

opening 134. Electrode 142 is located on an exterior surface of cap 140.
Electrode 142 is connected to conductor 138 which extends the length of the
longitudinal member. The conductor is connected to insulated connector wire
128. Electrical connector 102 has at one end male connector pins 126 and
connector shield 124. These are electrically connected through connector body
122 and strain reliever 120 to insulated connector wire 128.

To assemble cauterizing instrument 104 and surgical instrument 100 into
a combination, cauterizing instrument 104 is placed on cannula 1 12,insuch a
way that notch 130 is aligned with the proximal end of the cannula 112, and cap
140 is aligned with the distal end 114 of the cannula 112. In this position,
mechanical cutter 116 is exposed, and the electrode 142 is positioned adjacent
the mechanical cutter 116.

In operation, the surgical apparatus of surgical instrument 100 and
cauterizing instrument 104 functions to allow mechanical cutter 116 to be
exposed through distal end 114 of cannula 112 so as to provide mechanical
cutting action at a desired surgical site. On occasion, a surgeon operating a
surgical apparatus in an arthroscopic procedure, for example, may open a vessel
in or near the surgical site that then must be cauterized. As discussed above,
before the present i_nvention was available, the surgeon would have to remove
the surgical apparatus, insert a cauterizing instrument and then re-insert the
surgical apparatus. However, by using the surgical apparatus of the present
invention, a surgeon may align the surgical apparatus and bring the electrode
into alignment with the desired surgical site. The surgeon may then provide
power to electrode 142 through electrical connector 102, thus exposing the
surgical site to radio frequency energy sufficient to cauterize the surgical site.
The surgeon can then resume the minimally invasive surgical procedure, such as

arthroscopy or other such procedures.
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Electrical power can be supplied in at least one of two ways. First,

power can be supplied using the monopolar configuration shown in FIG. 1. Ina

* monopolar configuration, a power supply supplies energy through electrical

connector 102 to electrode 142. A return path for the energy is provided by a
body grounding pad that attaches a surface of a patient to the power supply.

Additionally, electrical power can be supplied in a bipolar configuration.
In a bipolar configuration, a second electrode is position on cap 140 adjacent to
electrode 142. Both electrode are connected via conductors to electrical
connector 102. Power supplied to these electrodes provides a cauterizing
current between the electrodes.

FIG. 2 shows an alternative embodiment of the invention. This
embodiment includes electrical connector 102 and cauterizing instrument 200.
Cauterizing instrument 200 includes longitudinal member 136, conductor 138,
cap 140, and electrode 142. Cauterizing instrument 200 is shown in cross
section in A-A, which is taken from a central portion of the cauterizing
instrument 200. Electrical connector 102 includes insulated connector wire 128,
strain reliever 120, connector body 122, connector shield 124 and male
connector pins 126.

Longitudinal member 136 is generally arcuate in cross-sectional shape,
and subsumes an arc greater than about 180 degrees in cross section.
Longitudinal member 136 includes at a distal end thereof cap 140. A
longitudinal opening 134 is defined by the longitudinal member 136 and
extends from the cap 140 at the distal end of the longitudinal member to the
proximal end of the longitudinal member.

Electrode 142 is located on an exterior surface of cap 140. Electrode
142 is connected to conductor 138 which extends the length of the longitudinal
member 136. The conductor is connected to insulated connector wire 128.
Electrical connector 102 has at one end male connector pins 126 and connector

shield 124. These are electrically connected through connector body 122 and



WO 99/13789 PCT/US98/19570

10

15

20

25

30

strain reliever 120 to insulated connector wire 128. As shown in cross section
A-A, conductor 138 is embedded in longitudinal member 136.

In operation, electrical power is supplied through electrical connector
102 to conductor 138 in longitudinal member 136. Power is thus supplied to
electrode 142, causing electrode 142 to emit radio frequency radiation at a
desired surgical site, to provide the desired cauterizing effect.

FIG. 3 shows an embodiment of the invention featuring an alternative
way of securing the cauterizing instrument. FIG. 3 includes electrical connector
102 and cauterizing instrument 300. Cauterizing instrument 300 includes
longitudinal member 336; longitudinal openings 334A-B; conductor 138;
opposing tabs 344A-B, 346A-B, and 348A-B; cap 340; and electrode 142.
Cauterizing instrument 200 is shown in cross section in B-B. Electrical
connector 102 includes insulated connector wire 128, strain reliever 120,
connector body 122, connector shield 124 and male connector pins 126.

Longitudinal member 336 is generally arcuate in cross-sectional shape,
and subsumes an arc greater than about 180 degrees in cross section.
Longitudinal member 336 has a series of opposing tabs 344A-B, 346A-B, and
348A-B running along the edges of its arcuate section. These tabs and the edges
of the longitudinal member 336 define a series of longitudinal openings 334A-
B. At the distal end of longitudinal member 336, an opening 334C is defined by
the cap, the arcuate cross section and opposing tabs 348A-B. The whole of
cauterizing instrument 300 is shaped complementarily to the outer surface of a
cannula so that the opposing tabs and other structures of the cauterizing
instrument 300 serve to frictionally secure cauterizing instrument 300 in place
against the cannula.

Electrode 142 is located on an exterior surface of cap 140. Electrode
142 is connected to conductor 138 which extends the length of the longitudinal
member 136. The conductor is connected to insulated connector wire 128. The
electrical connection of the insulated connector wire to the electrical connector

102 is identical to that discussed above. As shown in cross section B-B,
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opposing tabs 346A-B clamp an external surface of the cannula 112. Conductor

138 is embedded in longitudinal member 336 in this embodiment. As will be

~ obvious to those skilled in the art, conductor 138 could alternately be affixed to

an exterior surface of the longitudinal member. Alternately conductor 138
could be sandwiched between an interior surface of the longitudinal member
336 and an exterior surface of the cannula.

In operation, electrical power is supplied through electrical connector
102 to conductor 138 present in longitudinal member 136. Power is thus
supplied to electrode 142, causing electrode 142 to emit radio frequency
radiation, the effects of which have been described above.

FIG. 4 shows an embodiment of the invention having a cauterizing piece
with a reduced amount of material. Shown are electrical connector 102 and
cauterizing instrument 400. Electrical connector 102 has been described above.
Cauterizing instrument 400 includes longitudinal members 410A-B-C with
proximal end tabs 402A-B; intermediate tabs 404A-B, 406A-B, and distal end
tabs 412A-B. Also present on cauterizing instrument 400 are electrode 142, cap
418, and an opening for mechanical cutter 420. Cauterizing instrument 400 is
shown in cross section at points C-C, taken through intermediate tab 404A-B.

Cauterizing instrument 400 has along its longitudinal axis longitudinal
members 410A-B-C; with proximal end tabs 402A-B present at the proximal
end of the cauterizing piece; intermediate tabs 404A-B, and 406A-B present at
intermediate points along the longitudinal axis of cauterizing instrument 400.
Cap 418 is present at the distal end of cauterizing instrument 400, and defines
distal end tabs 412A-B together with an opening for mechanical cutter 420.
Electrode 142 is present on cap 418. Running along the longitudinal axis of
cauterizing instrument 400 is conductor 138, connected at its proximal end to
insulated connector wire 128 and at the distal end to electrode 142. The
connection between secure insulated connector wire 128 and electrical

connector 102 has been described above. Cross section C-C shows opposing
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intermediate tabs 404A-B clamping an external surface of the cannula.
Conductor 138 is shown embedded in the longitudinal member.

In operation cauterizing instrument 400 receives power from electrical
connector 102, whereby electrode 142 is energized to emit radio frequency
energy, with the results described above.

FIG. 5 shows an embodiment of the invention with a very flexible
configuration, including electrical connector 102, and cauterizing instrument
500. Electrical connector 102 has been described above. Cauterizing
instrument 500 includes longitudinal member 502, and clamps 506-510.
Longitudinal member 502 includes conductor 138, cap 518, and electrode 142.
Cap 518 is present at the distal end of cauterizing instrument 500 and defines
distal end tabs 512A-B, and an opening for mechanical cutter 520. Clamps 506-
510 each include opposing tabs 506A-B, S08A-B, and 510A-B: each tab having
recessed slots 506C-510C. Clamp 508 and longitudinal member 502 is shown
in cross section at elevation D-D, taken through a central portion thereof.

Longitudinal member 502 includes at its distal end cap 518. The cap is
generally arcuate in cross-section, and has distal end tabs 512A-B, and an
opening for mechanical cutter 520. Disposed along the length of longitudinal
member 502 are clamps 506, 508, and 510 having tabs 506A-B, 508A-B, and
510A-B, respectively. Each of the clamps may have a recessed slot 506C-510C
for locating the longitudinal member. Each clamp is dimensioned to clamp the
longitudinal member to an external surface of a cannula.

Electrode 142 is located on an exterior surface of the cap. The electrode
142 is connected to conductor 138 at the distal end of the longitudinal member.
Conductor 138 runs the length of longitudinal member 502. Conductor 138 is
connected at its proximal end to insulated connector wire 128. Insulated
connector wire 128 is connected to electrical connector 102 in the manner
described above. In cross section D-D, opposing tabs 508A-B are shown
clamping an exterior surface of a cannula. Slot 508C locates the longitudinal

member 502 to the exterior surface of the cannula.
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In operation, clamps 506-510 operate to secure the longitudinal member

to a cannula of a surgical instrument. Power may then be supplied through

 electrical connector 102 to energize electrode 142, in the manner described

above.

FIGS. 6-7 show an embodiment of the invention that is easily adaptable
to variously shaped cannulas. FIGS. 6 and 7 include electrical connector 102
and cauterizing instrument 600. Cauterizing instrument 600 includes
longitudinal member 604, which contains ribbon conductor 63 8, bonding strip
606A, bonding pad 606B, and electrode 642. Electrode 642 includes transverse
tabs 642A-B and distal end tab 642C. Electrical connector 102 has been
described above.

Longitudinal member 604 of cauterizing instrument 600 includes on a
lower surface at its distal end an electrode generally 642. [See cross section F-
F]. On an opposing surface, at said distal end, a bonding pad 606B is attached
to the longitudinal member 604. [See cross section F-F]. Along the length of
the longitudinal member, a bonding strip 606A is located. Electrode 642 is
attached to insulated connector wire 128 via conductor 638. As shown in cross
section E-E, conductor 638 is embedded within longitudinal member 604, and
bonding strip 606A is attached to longitudinal member 604. Bonding strip
606A is present on an upper portion of longitudinal member 604. This
arrangement is shown in cross section E-E, taken through a central portion of
longitudinal member 604.

In assembly, as shown in FIG. 7, the proximal end of the longitudinal
member 604 is aiigned with the proximal end of cannula 112. The bonding pad
606B is aligned with the distal end 114 of cannula 112. Longitudinal member
604 is affixed to cannula 112 using bonding strip 606A. Transverse and distal
tabs 642A-B-C are wrapped around distal end 114 of cannula 112, and are
securely affixed to the distal end 114 by bonding pad 606B. Mechanical cutter
116 is left exposed, so that it may be used in accordance with the normal

operation of surgical instrument 100.
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[t should be noted that the conductor can be constructed in several

different ways. While the embodiment illustrated in FIGS. 6-7 emphaszes

~ adhering the conductor to the cannula using bonding strips, etc., it is within the

scope of the invention to construct the conductor using, for example, direct
deposition or direct solvent coating of the conductor. Equivalent methods for
providing the conductor are within the scope of the invention.

In operation, electrode 642 is energized via electrical connector 102 to
accomplish cauterizing of the desired surgical site.

As would be obvious to one of skill in the art, the conductor, discussed
above in FIGS. 6-7 as being adhesively bonded to the cannula, could
alternatively be thermally bonded to an exterior surface of the cannula. In still
another embodiment, the conductor and electrode could be direct deposited on
the exterior of the cannula using methods such as vacuum deposition. In this
alternative embodiment, an insulating layer would be deposited on the
conductor.

FIG. 8 shows an embodiment of the invention with a minimum of
support material including electrical connector 102 and cauterizing instrument
800. Electrical connector 102 has been described above. Cauterizing
instrument 800 includes intermediate clamp 802, insulated connector wire 128,
and a distal clamp 804. Intermediate clamp 802 includes heat shrink tubing
806-808. Distal clamp 804 includes heat shrink tubing 810-812 and electrode
842.

Clamp 802 of cauterizing instrument 800 is located distantly from
electrode 842. Clamp 804 is located adjacent to electrode 842. Electrode 842 is
connected to electrical connector 102 via insulated connector wire 128. Clamp
802 includes opposing tabs 802A-B dimensioned to clamp an external surface
of a cannula [see cross section G-G]. Longitudinal tabs 802C-D are included in
clamp 802 and extend along an axis parallel to the insulated connector wire 128.
Insulated heat shrink tubing 806-808 affix the secure insulated connector wire

128 to the longitudinal tabs [see cross-section G-G]. Distal clamp 804 includes
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opposing tabs 804A-B dimensioned to clamp a distal end of a cannula.

Longitudinal tabs 804C-D are included in distal clamp 804 and extend along an

~ axis parallel to the insulated connector wire 128. Insulated heat shrink tubing

810-812 affix the secure insulated connector wire 128 to the longitudinal tabs
804C-D. Longitudinal tab 804D has an arcuate shape to conform to the distal
end of a surgical catheter. Electrode 842 is located at distal end of longitudinal
tab 804D and includes an exposed section extending beyond heat shrink tubing
812.

In assembly, cauterizing instrument 800 is attached to the cannula of a
surgical instrument, and held in place via opposing tabs 802A-B and 804A-B,
which are aligned, respectively, with the proximal and distal ends of the
cannula. Longitudinal tabs 802C-D and heat shrink tubing 806 and 808 secure
insulated connector wire 128 to clamp 802. Longitudinal tabs 804C-D and heat
shrink tubing 810 and 812 secure insulated connector wire 128 to distal clamp
804. Longitudinal tab 804D serves to align electrode 842 with the distal end of
a surgical cannula.

In operation, electrical power can be supplied through electrical
connector 102 through secure insulated connector wire 128 to electrode 842,
thus causing electrode 842 to emit radio frequency energy to produce a
cauterizing effect, as has been discussed above.

It will be apparent to those skilled in the art that various modifications
and variations can be made in the apparatus and methods of the present
invention without departing from the spirit or scope of the invention. Thus, it is
intended that the present invention cover the modifications and variations of this
invention provided they come within the scope of the appended claims and their

equivalents.
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CLAIMS
WHAT IS CLAIMED IS:
1. An integrated surgical and cauterizing apparatus, comprising:
5 a surgical instrument including a drive member, a cannula, and a tool,
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and the cannula attached at a proximal end to the drive member and defining at
a distal end thereof an opening, and the tool including a shaft and a tip, and the
shaft contained within the cannula and connecting the tip in the opening of the
cannula to the drive member to produce a surgical motion of the tip; and

a cauterizing instrument comprising a first electrode, and a first
conductor, and the first electrode affixed to the cannula adjacent to the distal
end of the cannula and the first conductor providing an electrical path from the
first electrode for application of electrical power to the first electrode to produce

a cauterizing effect.

2. The integrated surgical and cauterizing apparatus of claim 1, further
comprising:
a power supply coupled to the first electrode via the first conductor; and
a body grounding pad coupled to said power supply, to form a return
path from the first electrode to the body grounding pad when a current is

supplied to the first electrode by said power supply.

3. The integrated surgical and cauterizing apparatus of claim 1, further
comprising

a second electrode affixed to the cannula adjacent said first electrode,
and the second electrode providing a return path from the first electrode, and
said second electrode coupled to a second conductor and the second conductor
providing an additional electrical path for the application of electrical power;

and

-13-
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a power supply coupled to the first and second electrode via,

respectively, the first and second conductors, to supply power to the first and

~ second electrode.

4, The integrated surgical and cauterizing apparatus of claim 1, further
comprising;
a longitudinal member to affix said cauterizing instrument to the surgical

instrument.

S. The integrated surgical and cauterizing apparatus of claim 4, wherein
said longitudinal member is arcuate in its cross-sectional shape, with the cross
section subsuming an arc greater than about 180 degrees, and said longitudinal

member is sized to frictionally clamp to an outside diameter of the cannula.

6. The integrated surgical and cauterizing apparatus of claim 4, wherein
said longitudinal member includes an arcuate cross-section, with the arcuate
cross section subsuming an arc greater than about 180 degrees, and said arcuate
cross section including opposing tabs sized to frictionally clamp to an outside

diameter of the cannula through the cooperative action of the tabs.

7. The integrated surgical and cauterizing apparatus of claim 4, wherein
said longitudinal member is substantially non-arcuate in cross section, and said
longitudinal member defines at intervals along a length thereof opposing tabs,

and the opposing tabs sized to frictionally engage an exterior of the cannula.

8. The integrated surgical and cauterizing apparatus of claim 4, wherein a
cross sectional shape of the longitudinal member is substantially planar; and
wherein said cauterizing instrument further comprises

a plurality of clamps dimensioned to clamp the longitudinal member to

the cannula.
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9. The integrated surgical and cauterizing apparatus of claim 8, wherein

- said longitudinal member includes an end cap, arcuate in cross section, and the

end cap is sized to frictionally clamp the distal end of the cannula.

10.  The integrated surgical and cauterizing apparatus of claim 8, wherein
said longitudinal member includes an end cap that locates and attaches the

electrode to the distal end of the cannula.

11. The integrated surgical and cauterizing apparatus of claim 4, wherein the

first conductor is located on a surface of said longitudinal member.

12. The integrated surgical and cauterizing apparatus of claim 11, wherein

the first conductor is located on an exterior surface of said longitudinal member.

13. The integrated surgical and cauterizing apparatus of claim 4, wherein the
longitudinal member includes a bonding surface to bond the longitudinal

member to the cannula.

14, The integrated surgical and cauterizing apparatus of claim 13, wherein

the bonding surface is an adhesive surface.

15. The integrated surgical and cauterizing apparatus of claim 13, wherein

the bonding surface is an thermal bonding surface.

16.  The integrated surgical and cauterizing apparatus of claim 4, further
comprising
a bonding strip for bonding a surface of the longitudinal member to a

surface of the cannula.
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7. The integrated surgical and cauterizing apparatus of claim 4, wherein the
longitudinal attachment member comprises a material selected from the material

group consisting of stainless steel and plastic.

18.  The integrated surgical and cauterizing apparatus of claim 1, wherein
said cauterizing instrument further comprises:

a first clamp dimensioned to clamp the first electrode to the cannula.

19.  The integrated surgical and cauterizing apparatus of claim 18, wherein
said cauterizing instrument further comprises:

a second clamp dimensioned to clamp the first conductor to the cannula.

20. A cauterizing instrument for attachment to a surgical instrument, and the
surgical instrument including a cannula, and the cauterizing instrument
comprising:

a first electrode, affixed to the cannula adjacent to a distal end of the
cannula; and

a first conductor providing an electrical path from the first electrode for
application of electrical power to the first electrode to produce a cauterizing

effect.

21. The cauterizing instrument of claim 20, further comprising
a power supply coupled to the first electrode via the first conductor; and
a body grounding pad coupled to said power supply, to form a return
path from the first electrode to the body grounding pad when a current is

supplied to the first electrode by said power supply.
22. The cauterizing instrument of claim 20, further comprising

a second electrode affixed to the cannula adjacent said first electrode,

and the second electrode providing a return path from the first electrode, and

-16-



WO 99/13789 PCT/US98/19570

10

15

20

25

said second electrode coupled to a second conductor and the second conductor
providing an additional electrical path for the application of electrical power;
and

a power supply coupled to the first and second electrode via,
respectively, the first and second conductors, to supply power to the first and

second electrode.

23.  The cauterizing instrument of claim 20, further comprising;
a longitudinal member to affix said cauterizing instrument to the surgical

instrument.

24. The cauterizing instrument of claim 23, wherein said longitudinal
member is arcuate in its cross-sectional shape, with the cross section subsuming
an arc greater than about 180 degrees, and said longitudinal member is sized to

frictionally clamp to an outside diameter of the cannula.

25. The cauterizing instrument of claim 23, wherein said longitudinal
member includes an arcuate cross-section, with the arcuate cross section
subsuming an arc greater than about 180 degrees, and said arcuate cross section
including opposing tabs sized to frictionaily clamp to an outside diameter of the

cannula through the cooperative action of the tabs.

26. The cauterizing instrument of claim 23, wherein said longitudinal
member is substantially non-arcuate in cross section, and said longitudinal
member defines at intervals along a length thereof opposing tabs, and the

opposing tabs sized to frictionally engage an exterior of the cannula.
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27.  The cauterizing instrument of claim 23, wherein a cross sectional shape

of the longitudinal member is substantially planar; and wherein said cauterizing

* instrument further comprises

a plurality of clamps dimensioned to clamp the longitudinal member to

the cannula.

28.  The cauterizing instrument of claim 27, wherein said longitudinal
member includes an end cap, arcuate in cross section, and the end cap is sized to

frictionally clamp the distal end of the cannula.

29.  The cauterizing instrument of claim 27, wherein said longitudinal
member includes an end cap that locates and attaches the electrode to the distal

end of the cannula.

30. The cauterizing instrument of claim 23, wherein the first conductor is

located on a surface of said longitudinal member.

31.  The cauterizing instrument of claim 30, wherein the first conductor is

located on an exterior surface of said longitudinal member.
32. The cauterizing instrument of claim 23, wherein the longitudinal
member includes a bonding surface to bond the longitudinal member to the

cannula.

33. The cauterizing instrument of claim 32, wherein the bonding surface is

an adhesive surface.

34.  The cauterizing instrument of claim 32, wherein the bonding surface is

an thermal bonding surface.
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35.  The cauterizing instrument of claim 23, further comprising

a bonding strip for bonding a surface of the longitudinal member to a

* surface of the cannula.

36.  The cauterizing instrument of claim 23, wherein the longitudinal
attachment member comprises a material selected from the material group

consisting of stainless steel and plastic.

37.  The cauterizing instrument of claim 20, wherein said cauterizing
instrument further comprises:

a first clamp dimensioned to clamp the first electrode to the cannula.

38.  The cauterizing instrument of claim 37, wherein said cauterizing
instrument further comprises:

a second clamp dimensioned to clamp the first conductor to the cannula.
39. A method of performing a surgical procedure, comprising use of the
integrated surgical and cauterizing apparatus of claim 1 in connection with the

surgical procedure.

40.  The integrated surgical and cauterizing apparatus of claim 1 further

comprising multiple electrodes located on the cauterizing instrument.

41.  The cauterizing instrument of claim 20, further comprising multiple

electrodes located on the cauterizing instrument.
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