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Adapter and Method for Converting Gas-Enhanced Electrosurgical
Coagulation Instrument for Cutting

This invention relates to electrosurgical instruments, and more specifically,
to a new and improved adapter and method and apparatus for converting a gas-
enhanced electrosurgical coagulation instrument into a cutting instrument which
has a protruding blade electrode around which gas is delivered for
electrosurgically cutting tissue.

Background of the Invention

Gas-enhanced electrosurgery involves the delivery of electrical current in an
ionized gas stream directed onto tissue to achieve an electrosurgical effect. Gas-
enhanced electrosurgery was originally conceived to improve electrosurgical
coagulation, or hemostasis, to stop blood from flowing from incised tissue. The
principal US patent which describes gas-enhanced electrosurgical coagulation is
US patent 4,781,175. This patent describes a coagulation handpiece having a
nozzle with an interior passageway through which the gas is directed in a flow
stream or jet to the tissue. An electrode is recessed entirely within the nozzle to
ionize the gas and to conduct the electrical energy in the flow stream to the tissue.
The gas stream from the nozzle clears accumulated blood on the surface of the
tissue and allows the electrical energy to interact directly with the tissue and create
an eschar or seal on the surface of the tissue which prevents further bleeding from
the tissue. The recessed position of the electrode within the nozzle avoids
contacting the electrode with the tissue or the eschar in such a way to open the
tissue to bleeding. The ionization and conductivity characteristics of the gas
stream also enhances the energy distribution on the tissue to obtain superior
hemostatic effects.

Other secondary benefits of gas-enhanced electrosurgical coagulation have
been recognized. The gas, which is typically argon that is both chemically and
physiologically inert, displaces the air which contains oxygen from the surgical site.
The absence of oxygen at the surgical site minimizes any burning or charring
effect of the electrical energy on the tissue. The absence or reduction of burned
or charred tissue facilitates and increases normal physiological healing. The
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absence of oxygen also eliminates or substantially reduces smoke and pungent
odors which are typical during conventional electrosurgery.

The minimization or elimination of burning, charring, smoke and odor have
been recognized as desirable during electrosurgical cutting as well as during
electrosurgical coagulation. Gas delivery to the tissue was then uséd during
electrosurgical cutting. An instrument or handpiece that delivered gas during both
coagulation and cutting is described in US patent 5,088,997. The handpiece
described in this patent uses a nose piece which concentrically surrounds a single
electrosurgical electrode. The gas is delivered to the nose piece where it is
distributed around the electrosurgical electrode. To achieve coagulation, the nose
piece is moved longitudinally forward so that only a small amount of the distal tip
of the electrode is exposed. To achieve cutting, the nose piece is moved
longitudinally rearward to expose more of the distal tip of the electrosurgical
electrode. Gas is delivered in both positions of the nose piece, and the distal tip of
the electrode is exposed in both positions. Exposing more of the distal tip of the
electrode is required when cutting tissue.

US patent 5,098,430 describes a variation on a gas-enhanced cutting and
coagulation handpiece. In this circumstance, a nozzle completely surrounds the
electrode. For coagulation, the nozzle is moved to a forward position in which the
distal tip of the electrode is completely recessed within the nozzle, in the same
desirable manner as was described in US patent 4,781,175. For cutting, the entire
nozzle is moved backward to expose the distal tip of the electrode.

A further approach to the use of gas-enhanced electrosurgical coagulation
with conventional electrosurgical cutting is described in US patent §,449,356. In
this patent, a separate gas-enhanced electrosurgical coagulation device with a
nozzle and a recessed active electrode is combined in a single instrument with a
second active electrode that is used exclusively for electrosurgical cutting. No gas
is delivered when the second active electrode is used to cut tissue. Instead, the
tissue cutting proceeds in a still-air environment in the same manner as has been
done for many previous decades in conventional electrosurgery. The second
active electrode may be fixed in position, or the second active electrode may be
made extendable and retractable to eliminate its presence from the surgical site
during gas-enhanced electrosurgical coagulation. The primary benefit of this type
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of instrument is that the surgeon has both conventional electrosurgical cutting and
gas-enhanced electrosurgical coagulation available from the same handpiece or
instrument. The surgeon need only switch between the two different types of
electrosurgical functionality when using the singular instrument.

Another approach to cutting tissue with the use of gas-enhanced
electrosurgery is represented in US patent 7,004,939 and Australian application
AU 200071586, published May 16, 2002. The approach described in these
documents is to entirely replace a nozzle assembly used on a multiple-use
handpiece of the type described in US patent 4,781,175. The typical nozzle
assembly described in US patent 4,781,175 includes a housing which defines the
nozzle and which supports an electrosurgical electrode at a position recessed
within the nozzle. US patent 7,004,939 and the Australian application simply
replace the nozzle assembly with the recessed electrode with a different nozzle
assembly in which the distal tip of the electrode protrudes for cutting. This
approach requires that a multiple-use, reusable handpiece be employed. One of
the features of a multiple-use handpiece is that the nozzle assembly can be
removed and replaced, as is necessary for sterilization and after many uses of the
nozzle assembly. However, many surgeons and medical facilities prefer to use
single-use electrosurgical handpieces. Single-use handpieces are supplied in a
sterilized form in a sterile package, thereby eliminating the cost and risk
associated with sterilizing multiple-use instruments prior to the procedure. After
the procedure is completed, the single-use handpiece is simply disposed of. The
cost of a multiple-use handpiece is so much greater than the cost of a disposable
single-use handpiece that it may be more economical to use the disposable
handpieces when the costs of labor for sterilizing the multiple-use handpiece and
its components are considered.

Summary of the Invention
The present invention is directed to an adapter which is conveniently
connected to a protruding nozzle of a gas-enhanced electrosurgical coagulation
handpiece to convert that coagulation handpiece into a gas-enhanced
electrosurgical cutting device. The adapter is used with a disposable gas-
enhanced electrosurgical coagulation handpiece, and therefore attains the cost

3



10

15

20

25

30

WO 2008/030343 PCT/US2007/018622

advantages and other benefits associated with the use of a single-use disposable
surgical instrument. The adapter itself may also be disposable. The connection of
the adapter to the coagulation handpiece does not require disassembly of any
aspect of the handpiece, and is rapidly and conveniently accomplished.
Consequently, the adapter may be repeatedly connected to and disconnected
from the coagulation handpiece during the course of a single surgical procedure, if
desired. The benefits of gas-enhanced electrosurgical coagulation using a
handpiece with a non-exposed or recessed active electrode within the nozzle are
retained, while the benefits of gas-enhanced electrosurgical cutting with a
protruding electrode are also obtained at relatively low cost and without using
different or complex instruments.

In accordance with these and other aspects, the adapter includes a
coupling mechanism which connects the adapter to the protruding nozzle of a gas-
enhanced electrosurgical coagulation handpiece. The adapter includes a main
body which supports an adapter electrode that is inserted into a flow passageway
of the nozzle to contact a handpiece electrode when the adapter is connected to
the nozzle, thereby conducting electrical energy to the adapter electrode. A distal
end of the adapter electrode extends beyond the main body a sufficient distance
to permit the electrical energy conducted through the adapter electrode to cut
tissue. The main body includes at least one flow passageway that receives a
stream of inert gas from an interior passageway of a nozzle and directs that flow of
gas around the distal exposed end of the adapter electrode.

Another aspect of the invention relates to the gas-enhanced electrosurgical
coagulation handpiece. The protruding nozzle of the coagulation handpiece
includes a receiving retention structure, such as an annular groove, which is
complementary to and connects with an adapter retention structure of the coupling
mechanism. The receiving and adapter retention structures mate with each other
to connect the adapter to the nozzle.

A further aspect of the invention includes a gas-enhanced electrosurgical
cutting instrument formed by connecting a gas-enhanced electrosurgical
coagulation handpiece and an adapter which has a protruding adapter electrode
for cutting tissue.
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Another aspect of the invention involves a method of converting a gas-
enhanced electrosurgical coagulation handpiece into a cutting instrument. The
method involves connecting an adapter to the protruding nozzle of the coagulation
handpiece, contacting an adapter electrode of the adapter to a handpiece
electrode within an interior passageway of the nozzle when the adapter is
connected to the nozzle to conduct electrical energy from the handpiece electrode
to a distal cutting end of the adapter electrode, and conducting substantially all of
the gas from within the interior passageway of the nozzle into the flow
passageway of the adapter and onto the distal cutting end of the adapter
electrode.

A more complete appreciation of the present disclosure and its scope, and
the manner in which it achieves the above and other improvements, can be
obtained by reference to the following detailed description of presently preferred
embodiments taken in connection with the accompanying drawings, which are
briefly summarized below, and the appended claims.

Brief Description of the Drawings

Fig. 1 is a perspective view of an adapter and a gas-enhanced
electrosurgical coagulation handpiece which incorporate the present invention.

Fig. 2 is a perspective view similar to Fig. 1, showing the connection of the
adapter to the gas-enhanced electrosurgical coagulation handpiece.

Fig. 3 is an enlarged perspective view of the adapter connected to an end
of the gas-enhanced electrosurgical handpiece shown in Fig. 2.

Fig. 4 is a longitudinal cross-sectional view of Fig. 3 taken substantially in
the plane of line 4-4.

Fig. 5 is an enlarged perspective view of the adapter shown in Fig. 1.

Fig. 6 is an exploded view of the adapter shown in Fig. 5.

Fig. 7 is a perspective of the adapter similar to that shown in Fig. 3, with a
portion of a collar broken away to illustrate features of a coupling mechanism of
the adapter in a clamping position.

Fig. 8 is a side elevational view of the adapter shown in Fig. 7, with the

collar in the clamping position.



10

16

20

25

30

WO 2008/030343 PCT/US2007/018622

Fig. 9 is a perspective of the adapter similar to that shown in Fig. 7, with a
portion of the collar broken away to illustrate features of the coupling mechanism
of the adapter in a locking position.

Fig. 10 is a side elevational view of the adapter shown in Fig. 9, with the
collar in a locking position.

Fig. 11 is a side elevational view of the adapter shown in Fig. 1, with the
collar of the coupling mechanism in a disconnecting position.

Fig. 12 is a transverse cross-sectional view of the adapter taken
substantially in the plane of line 12-12 in Fig. 7.

Fig. 13 is a transverse cross-sectional view of the adapter taken
substantially in the plane of line 13-13 shown in Fig. 9.

Detailed Description

An adapter 20 for converting a preferably disposable, gas-enhanced
electrosurgical coagulation handpiece 22 into a tissue cutting instrument or
handpiece in accordance with the invention is shown Fig. 1. The handpiece 22 is
connected by a hose or tube 24 to a conventional source of inert gas, for example
argon gas, of a conventional gas-enhanced electrosurgical unit (not shown) used
during electrosurgery. The gas is delivered through the tube 24 and is conducted
internally within the handpiece 22 to a protruding hollow nozzle 26. The
handpiece 22 is also connected by a conductor 28 to a conventional source of
electrical energy of the conventional gas-enhanced electrosurgical unit which
conducts electrical energy to a handpiece electrode 30 which is located within the
nozzle 26, as shown in Fig. 4. The gas surrounds and flows along the electrode
30 within an internal passageway defined by the the nozzle 26. In normal
electrosurgical coagulation, the gas is ionized to conduct electrical current within a
stream or jet of gas which flows from a distal end of the nozzle 26 to tissue (not
shown) at the surgical site. The electrical energy in the stream of gas interacts
with the tissue to coagulate blood flow or achieve hemostasis at the tissue.
Because the electrode 30 does not protrude from the nozzle 26, it is not possible
for the electrode 30 to contact the tissue and create a cutting effect. Indeed, the
intended use of the coagulation handpiece 22 is to avoid cutting by preventing
contact of the electrode 30 with the tissue. A button 32 operates a control switch
(not shown) in the handpiece 22 to send signals to the electrosurgical unit through
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conductors 33, and thereby control the flow of electrosurgical energy and gas to
the handpiece 22.

The adapter 20 is selectively connectable to the protruding nozzle 26, as
shown in Figs. 2-4. Connecting the adapter 20 to the nozzle 26 converts the
coagulation handpiece 22 into a gas-enhanced tissue cutting instrument. The
adapter 20 comprises a main body 34, an adapter electrode 36 which is supported
by the main body 34 and which extends both proximately and distally from the
main body 34, and a coupling mechanism 38 at the proximal end of the main body
34 which connects the main body securely to the protruding nozzle 26. The
coupling mechanism 38 includes a collar 40 that moves longitudinally and
rotationally to cause the coupling mechanism 38 to connect the adapter 20
securely to the protruding nozzle 26 and to allow selective disconnection of the
adapter.20 from the nozzle 26.

With the adapter 20 attached to the handpiece 22, a proximal end portion
42 of the adapter electrode 36 contacts the handpiece electrode 30 within the
nozzle 26, as shown in Fig. 4. The contact of the electrodes 30 and 36 conducts
the electrical energy from the handpiece electrode 30 to the adapter electrode 36.
A distal cutting end portion 44 of the adapter electrode 36 projects beyond the
main body 34 and includes opposite flat surfaces 46 separated by a narrow edge
48. The electrical energy discharges principally from the narrow edge 48 and into
the tissue to vaporize tissue cells and part the tissue at the narrow edge 48. The
electrical energy causes the tissue to separate, rather than a mechanical cutting
action from the narrow edge 48. The distal end portion 44 of the adapter
electrode 36 may also take the form of a needle which has a generally cylindrical
transverse cross-sectional shape.

A plurality of flow passageways 50 extend within the main body 34. The
flow passageways 50 receive the gas conducted through the nozzle 26, channel
the gas through the main body 34, and expel the gas at the distal end of the main
body 34 around the distal cutting end portion 44 of the adapter electrode 36, as
shown in Fig. 3. The gas discharged from the flow passageways 50 surrounds the
distal cutting end portion 44 of the adapter electrode 36 and establishes an inert
gas atmosphere at the tissue site where the cutting occurs. The inert gas
atmosphere eliminates or reduces oxygen at the tissue cutting surgical site and
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may enhance the electrical transfer from the cutting end portion 44 into the tissue.
The absence or reduction of oxygen at the electrosurgical site minimizes the
amount of tissue burning, tissue charring, smoke and odor which typically result
from applying electrosurgical energy to tissue, especially adipose tissue as may be
encountered in a breast resection surgical procedure, for example.

In this manner, the adapter 20 converts the handpiece 22 into a gas-
enhanced cutting instrument. The distal cutting end portion 44 of the adapter
electrode 36 is manipulated by the surgeon grasping and manipulating the
handpiece 22. The use of a separate gas-enhanced electrosurgical cutting
instrument is not necessary, and it is not necessary to replace any part of the
coagulation handpiece 22 to obtaining cutting functionality. Furthermore, the
adapter 20 can be removed from and reconnected to the coagulation handpiece
22 when desired during the surgical procedure to cut tissue and coagulate
bleeding from the tissue.

More details of the adapter 20 are described in conjunction with Figs. 4-13.
The proximal end of the main body 34 is formed generally as a tube 52, as may be
understood from Fig. 6. A plurality of longitudinally extending slots 54 in the tube
52 divide the proximal end of the tube 52 into a plurality of proximally extending
legs 56. A leg stop 58 extends radially outward from a proximal end of each leg
56. A lip 60 extends radially inward from the proximal end of the leg 56 opposite
of the leg stop 58. The adapter 20 is attached to the handpiece 22 by placing the
tube 52 and legs 56 over the nozzle 26 until each lip 60 inserts into an annular
retention groove 62 that extends circumferentially around the exterior of the nozzle
26 (Figs. 1 and 4). In order for the coagulation handpiece 22 to accept and retain
the adapter 20, the annular retention groove 62 must be formed in the exterior
surface of the nozzle 26. The lip 60 is an example of an adapter retention
structure of the adapter 20, and the annular retention groove 62 is an example of
a receiving retention structure of the handpiece 22.

The collar 40 surrounds the tube 52 at the exterior of the legs 56. The
collar 40 has a thickness that extends radially between an interior annular surface
64 and an exterior annular surface 66. The interior annular surface 64 has a
slightly larger diameter than the exterior diameter of the tube 52 which defines the
legs 56. Consequently, the collar 40 is able to move longitudinally and rotationally

8



10

15

20

25

30

WO 2008/030343 PCT/US2007/018622

relative to the legs 56. The collar 40 as a longitudinal length which extends
between a distal end 68 and a proximal end 70. Longitudinal and rotationali
movement of the collar 40 secures the adapter 20 to the nozzle 26, and
longitudinal and rotational movement of the collar in the opposite directions
releases the adapter 20 from the nozzle 26.

To secure the adapter 20 to the nozzle 26, the collar 40 is moved
longitudinally in the proximal direction towards the proximal end of the legs 56, in
the direction shown by a longitudinal movement indicia or arrow 72, to assume a
clamping position illustrated in Figs. 7 and 8. In the clamping position, the collar
40 applies inward transverse force on the legs 56 to thereby. force and retain the
lips 60 at the distal ends of the legs 56 in the groove 62 of the nozzle 26 (Fig. 4).
A locking position is achieved when the collar 40 is rotationally moved from the
clambing position (Figs. 7 and 8) in the direction of a rotational movement indicia
or arrow 74 to the locking position shown in Figs. 2, 3, 5, 9 and 10. In the locking
position, the collar 40 continues to apply the transverse force on the legs 56 to
secure the lips 60 to the groove 62 on the nozzle 26. In addition however, rotation
of the collar 40 into the locking position prevents the collar from moving
longitudinally along the legs 56, thereby assuring that the adapter 20 will remain
securely connected to the nozzle 26 of the coagulation handpiece 22. After the
collar 40 is positioned into the locking position, the adapter 20 and the handpiece
22 are used as the cutting instrument. The indicia or arrows 72 and 74 are
molded, printed, or otherwise formed in the exterior annular surface 66 of the
collar 40.

To release the connection of the adapter 20 from the nozzle 26 of the
handpiece 22, the collar 40 is rotated in the opposite direction of the rotational
movement arrow 74, and then the collar 40 is moved longitudinally in the distal
direction opposite of the longitudinal movement arrow 72. This movement
positions the collar 40 in a disconnecting position shown in Figs. 1 and 11. In the
disconnecting position, the legs 56 are free to deflect slightly radially outward and
allow the lips 60 to move out of the annular groove 62 in the nozzle 26 (Fig. 4).
With the lips 60 out of the annular groove 62, the adapter 20 can be separated
from the nozzle 26. Movement of the collar 40 to the disconnecting position also
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allows the lips 60 to move over the nozzle 26 and into the annular groove 62 when
attaching the adapter 20 to the nozzle 26.

The exterior surface of each of the legs 56 includes an external inclination
76 which protrudes outward from each of the legs 56, as shown in Figs. 4 and 6.
When the collar 40 is moved proximally to the clamping position, the interior
annular surface 64 of the collar 40 rides up on the inclination 76 and forces the
distal end of each of the legs 56 transversely inward in a cam-like manner. The
transverse force on the distal end of the legs 56 forces the lips 60 into the annular
groove 62 in the nozzle 26, thereby holding the adapter 20 to the nozzle 26.

The transverse force applied by the interior annular surface 64 riding up on
the inclination 76 applies frictional force on the collar 40. The frictional force is
sufficient to resist unintended rotational movement of the collar 40 out of the
locking position. Consequently, the frictional force holds the collar 40 in the
locking position. On the other hand, the frictional force on the collar 40 can be
overcome from finger pressure applied to rotate the collar in the opposite direction
from the locking position to the clamping position and to move the collar 40 distally
toward the disconnecting position.

The amount of longitudinal and rotational movement of the collar 40 is
controlled by a rectangular groove 78 which is formed radially into the collar 40
from the interior annular surface 64, as shown in Figs. 5-7, 12 and 13. The
rectangular groove 78 commences at the distal end 68 of the collar 40 and
extends longitudinally toward the proximal end 70 of the collar 40. The rectangular
groove 78 has a circumferential width at the annular surface 64 between
longitudinally extending sides 80 of the groove 78 (Figs. 12 and 13). The
rectangular groove 78 terminates at a proximal groove end surface 82 (Fig. 7)
before reaching the proximal end 70 of the collar 40. The groove end surface 82
extends circumferentially between the distal ends of the longitudinally extending
sides 80. The proximal groove end surface 82 is located distally relative to the
proximal end 70 of the collar 40.

The tube 52 of the main body 34 includes a longitudinal stop 84 and a
rotational stop 86 which interact with the rectangular groove 78 during rotational
and longitudinal movement of the collar 40. The stops 84 and 86 protrude radially
outward from the surface of the tube 52, as shown in Figs. 5-7, 12 and 13. The
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rotational stop 86 is located closer to the proximal ends of the legs 56 than the
longitudinal stop 84. The stops 84 and 86 are circumferentially spaced relative to
one another to fit between the longitudinal sides 80 of the rectangular groove 78
(Figs. 7 and 12). The circumferential spacing substantially limits rotational
movement of the collar 40 by the contact of the stops 84 and 86 with the
longitudinal sides 80. Consequently, the stops 84 and 86 prevent rotational
movement of the collar 40 when both stops 84 and 86 are within the rectangular
groove 78 but permit longitudinal movement of the collar 40 along the length of the
legs 56 between the clamping and disconnecting positions. Both stops 84 and 86
are received within the rectangular groove 78 when the collar 40 is located in the
disconnecting position.

Rotational movement of the collar 40 is possible once the collar 40 has
been moved proximally to the clamping position. In the clamping position, the
proximal end 70 of the collar 40 contacts the leg stops 58 which extend outward
from the proximal ends of the legs 56 (Figs. 5 and 8). In this clamping position,
the longitudinal stop 84 is distally spaced beyond the distal end 68 of the collar 40,
as shown in Fig. 8. Also, when in the clamping position, only the rotational stop 86
is located within the rectangular groove 78, thereby allowing the collar 40 to be
rotated until the longitudinal sides 80 contact the rotational stop 86, as shown in
Figs. 5, 8, 9 and 13. In the locking position, further rotation by the collar 40 in the
clockwise direction (as shown) is prevented by the contact between the
longitudinal side 80 and the stop 86. The distal position of the longitudinal stop
84, being closely adjacent to the distal end 68 of the collar 40, prevents the collar
40 from moving longitudinally when the collar is rotated into the locking position,
as shown in Figs. 3, 5, 9 and 10. In the locking position, the proximal end 70 is
adjacent to and confined by the leg stops 58, and the distal end 68 is adjacent to
and confined by the longitudinal stop 84. In this locking position, the collar 40
possesses only one possible direction of motion, specifically rotational movement
in the counterclockwise direction (as shown). All other directions of movement by
the collar 40 are prevented through the interaction of the collar 40 with the stops
58, 84 and 86.

A locking indicia or dot 88 is molded, printed or otherwise formed on the
exterior annular surface 66 of the collar in a position to be aligned with the
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longitudinal stop 84 when the collar 40 is in the locking position, as shown in Figs.
3, 5, 9 and 10. The alignment of the locking dot 88 with the stop 84 indicates that
the collar 40 is in the locking position. During surgical use, the collar 40 is in the
locking position. In the clamping position of the collar 40, the locking dot 88 is
circumferentially displaced from the stop 84, as shown in Fig. 8, to indicate that
the locking position has not been achieved. The locking dot 88 is displaced
slightly circumferentially relative to the rectangular groove 78 to provide this
indication.

The flow passageways 50 within the interior of the main body 34 are
defined by the plurality of ribs 80, as shown in Figs. 3, 5-7, 9, 12 and 13. The ribs
90 extend radially inward from an outer continuous circumferential portion 92 of
the main body 34 to converge into a center support tube 94. The support tube 94
is located approximately at the radial center of the main body 34 where it
surrounds a portion of the adapter electrode 36. Preferably, the support tube 94 is
molded around the adapter electrode 36. In this manner, the adapter electrode 36
is supported and secured by the main body 34. The convergence of the ribs 90
into the support tube 94 partitions the interior of the main body 34 into the plurality
of flow passageways 50. The spaces between the ribs 90 define the flow
passageways 50 through the main body.

Upon the insertion of the proximal end portion 42 of the adapter electrode
36 into the hollow nozzle 26, as shown in Fig. 4., the proximal end portion 42
contacts the handpiece electrode 30 and latterly displaces the handpiece
electrode 30 from its normal center position in the nozzle 26. The thickness of the
proximal end portion 42 of the adapter electrode 36 may be sufficient to also
contact a side wall 96 of the interior passageway within the nozzle 26. Contacting
the proximal end portion 42 with both the handpiece electrode 30 and the interior
side wall 96 increases the contact force between the electrodes 30 and 36. Even
though the proximal end portion 42 of the adapter electrode 36 and the handpiece
electrode 30 may occupy substantially all of the space within the nozzle 26 on one
radial side of the handpiece electrode 30, enough space within the interior of the
nozzle 26 remains for the gas to flow around the contacting electrodes 30 and 36
and out of the nozzle 26.

12



10

15

20

25

30

WO 2008/030343 PCT/US2007/018622

A hollow interior seal 98 is located internally within the tube 52 of the main
body 34, as shown in Figs. 4 and 6. The seal 98 contacts the distal end of the
nozzle 26 and confines the gas flowing from the distal end of the nozzle 26 into
the flow passageways 50 within the main body 34. The internal seal 98 includes a
plurality of seal stops 100 that extend radially outward from the seal 98 and into
the slots 54 which divide the tube 52 into the legs 56. The stops 100 are located
midway between the opposite longitudinal ends of the seal 98. When inserted into

‘the tube 52, the internal seal 98 is moved until the seal stops 100 reach sockets
102 located at the distal termination of the slots 54. The sockets 102 retain the
seal stops 100 and thereby hold the internal seal 98 in position.

With the internal seal 98 retained in position, the distal end of the internal
seal 98 rests against the portion of the main body 34 which defines the flow
passageways 50. When the adapter 20 is attached to the nozzle 26 (Fig. 4), the
distal end of the nozzle 26 engages the proximal end of the internal seal 98 to
form a gas-tight passageway from the interior of the nozzle 26 through the hollow
interior of the seal 98 and into the passageways 50. The hollow interior of the
internal seal 98, and the resilient material from which it is formed, such as silicone,
thereby confines the flow of gas form the nozzle 26 into the flow passageways 50
of the main body 34 without leaks of the gas to the exterior.

The use of the adapter 20 and the conventional disposable coagulation
handpiece 22 allows the surgeon to perform cutting and coagulation procedures
during a gas-enhanced electrosurgical procedure by using only a single
handpiece. The coupling mechanism 38 allows the adapter 20 to be removed and
reattached as needed during the procedure. In this manner, both gas-enhanced
electrosurgical cutting and coagulation capability are readily at the surgeon’s
disposal without the need to rely upon more costly or complex instruments or
complicated procedures to change the functionality of a single instrument between
cutting and coagulation capabilities. Moreover, if desired, electrosurgical
coagulation may also be performed without disconnecting the adapter 20 from the
handpiece 22.

The significance of these and other improvements and advantages will
become apparent upon gaining a full appreciation of the ramifications and
improvements of the present invention. A preferred embodiment of the invention
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and many of its improvements have been described with a degree of particularity.
The description is of a preferred example of implementing the invention, and the
detailed description is not necessarily intended to limit the scope of the invention.
The scope of the invention is defined by the following claims.
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The invention claimed:

1. An adapter to convert a gas-enhanced electrosurgical coagulation
handpiece into a cutting instrument, the coagulation handpiece including a
protruding hollow nozzle with an interior passageway through which a stream of
gas flows from a distal end of the coagulation handpiece, the coagulation
handpiece also including a handpiece electrode within the interior passageway of
the nozzle and from which electrical energy is conducted into the gas stream
flowing from the nozzle, the adapter comprising:

a main body having a proximal end and a distal end, the proximal
end of the main body including a coupling mechanism to secure the main body to
the protruding nozzle of the coagulation handpiece, the main body including at
least one flow passageway for conducting substantially all of the gas stream from
the interior passageway of the nozzle through the main body to the distal end of
the main :bpdy when the main body is secured to the nozzle by the coupling
mechanism; and

an adapter electrode supported by the main body, the adapter
electrode extending longitudinally through the main body, the adapter electrode
including a proximal end portion within the coupling mechanism and a distal
cutting end portion which extends distally beyond the main body, the proximal end
portion of the adapter electrode extending into the interior passageway of the
nozzle to contact the handpiece electrode when the main body is secured to the
nozzle by the coupling mechanism, the contact of the adapter electrode with the
handpiece electrode conducting electrical energy from the handpiece electrode to
the adapter electrode, the distal cutting end portion of the adapter electrode
transferring the electrical energy conducted from the adapter and handpiece
electrodes, and the distal cutting end portion of the adapter electrode located
relative to each flow passageway to be surrounded by gas flowing from each flow
passageway.

2. An adapter as defined in claim 1, wherein:

the proximal end of the main body is formed generally as a tube with
a plurality of longitudinally extending slots dividing the tube into a plurality of
longitudinally extending legs; and
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the coupling mechanism includes the plurality of legs and a collar
which surrounds at least some portion of the plurality of legs on the exterior of the
proximal end of the main body.
3. An adapter as defined in claim 2, wherein:
the collar is longitudinally movable along the plurality of legs; and
longitudinal movement of the collar to a clamping position at the
proximal end of the main body applies an inward transverse force against the legs
to clamp the legs against the nozzle and secure the adapter to the nozzle.
4. An adapter as defined in claim 3, wherein:
the collar is rotationally movable around the plurality of legs; and
rotational movement of the collar around the proximal end of the
main body from the clamping position to a locking position substantially prevents
longitudinal movement by the collar to retain the transverse force from the legs
against the nozzle.
5. An adapter as defined in claim 4, wherein:
the main body includes a rotational stop and a longitudinal stop
which both extend transversely outward from the tube, the rotational stop is
located closer to the proximal end of the main body than the longitudinal
protrusion stop; and
the collar includes a groove formed adjacent to the legs which
receives the rotational and longitudinal stops to confine the collar to longitudinal
movement into the clamping position and to confine the collar into rotational
movement from the clamping position to the locking position.
6. An adapter as defined in claim 2, further comprising:
an internal seal located within the tube to contact the distal end of
the nozzle to confine the gas flow from the internal passageway of the nozzle into
each flow passageway of the main body when the adapter is secured to the

nozzle.
7. An adapter as defined in claim 6, wherein:
the internal seal is annular.
8. An adapter as defined in claim 7, wherein:

at least one of the slots includes a socket;
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the internal seal includes at least one seal stop that protrudes
outward from the internal seal; and

the seal stop is positioned within the socket to retain the internal seal
within the tube.

9. An adapter as defined in claim 8, wherein:

the main body includes a continuous circumferential portion and a
plurality of ribs that extend radially inward from the circumferential portion, the
plurality of ribs position the adapter electrode near the center of the main body, the
continuous circumferential portion and the plurality of ribs create the flow
passageways within the main body.

10. An adapter as defined in claim 2, wherein:

the nozzle of the coagulation handpiece further includes a receiving
retention structure; and

at least one of the legs includes a adapter retention structure which
interconnects with the receiving retention structure of the nozzle when the coupling
mechanism secures the adapter to the nozzle.

11.  An adapter as defined in claim 10, wherein:

the receiving retention structure of the nozzle comprises an annular
groove formed in the exterior of the nozzle; and

the adapter retention structure of the one leg comprises a lip which
fits within the annular groove when the adapter is secured to the nozzle.

12. An adapter as defined in claim 11, wherein:

the collar is longitudinally movable along the plurality of legs; and

longitudinal movement of the collar to a clamping position at the
proximal end of the main body applies an inward transverse force against the legs
to hold each lip in the annular groove.

13.  An electrosurgical cutting device as defined in claim 1, wherein:

the proximal end of the adapter electrode is of sufficient size to
contact the nozzle at the flow passageway and the handpiece electrode.

14. A gas-enhanced electrosurgical coagulation handpiece for use with
an adapter that converts the coagulation handpiece into a cutting instrument, the
coagulation handpiece comprising a protruding hollow nozzle with an exterior
surface and an interior flow passageway for conducting a stream of gas out of the
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nozzle, but coagulation handpiece further comprising a handpiece electrode within
the flow passageway of the nozzle from which electrical energy is conducted to the
stream of gas conducted out of the nozzle, the adapter comprising a main body
supporting an adapter electrode which has a proximal end portion and a distal end
cutting portion that extends distally beyond the main body, the main body also
defining flow passageways for conducting a gas stream onto the distal end cutting
portion of the adapter electrode, the main body also including an adapter retention
structure to secure the adapter to the handpiece, and the coagulation handpiece
further comprising:

a receiving retention structure formed on the nozzle to complement
and mate with the adapter retention structure to secure the adapter to the
coagulation handpiece with the proximal portion of the adapter electrode
contacting the handpiece electrode and with the flow passageways conducting gas
from the flow passageway of the nozzle.

15. A gas-enhanced electrosurgical coagulation handpiece as defined in
claim 14, wherein:

the receiving retention structure is an annular groove located on the
exterior of the nozzle;

the adapter retention structure comprises a lip for extending into the
annular groove.

16.  An electrosurgical cutting instrument for cutting tissue during an
electrosurgical procedure, comprising:

a gas-enhanced electrosurgical coagulation handpiece which
comprises a protruding nozzle that defines an interior passageway through which
a stream of gas flows and a handpiece electrode within the interior passageway
from which electrical energy is conducted into the gas stream flowing from the
nozzle; and

an adapter which comprises a main body having a coupling
mechanism to secure the main body to the protruding nozzle, the main body
supporting an adapter electrode which extends longitudinally through the main
body from a proximal end within the coupling mechanism to a distal end which
extends beyond the main body, the main body including at least one flow
passageway for conducting substantially all of the gas stream from the interior
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passageway of the nozzle through the main body to the distal end of the adapter
electrode when the main body is secured to the nozzle by the coupling
mechanism, the proximal end of the adapter electrode extending into the interior
passageway of the nozzle to contact the handpiece electrode when the main body
is secured to the nozzle by the coupling mechanism, the contact of the adapter
electrode with the handpiece electrode conducting electrical energy from the
handpiece electrode to the adapter electrode, the distal end of the adapter
electrode extending beyond the main body and located relative to each flow
passageway in the main body to be surrounded by gas flowing through each flow
passageway.

17. A method of converting a gas-enhanced electrosurgical coagulation
handpiece into a cutting instrument, the coagulation handpiece including a
protruding nozzle that defines an interior passageway through which a stream of
gas flows and within which a handpiece electrode is located to conduct electrical
energy into the gas stream flowing from the nozzle, comprising:

connecting an adapter to the protruding nozzle, the adapter including
an adapter electrode which extends longitudinally through the adapter to a distal
cutting end and at least one flow passageway for conducting gas to the distal
cutting end of the adapter electrode;

contacting the adapter electrode to the handpiece electrode within
the interior passageway of the nozzle when the adapter is connected to the nozzle
to conduct electrical energy from the handpiece electrode to the distal cutting end
of the adapter electrode; and

conducting substantially all of the gas from within the interior
passageway of the nozzle into the flow passageway of the adapter.

18. A method as defined in claim 17, further comprising:

performing electrosurgical cutting during a surgical procedure with
the adapter connected to the nozzle;

disconnecting the adapter from the nozzle during the surgical
procedure; and

performing electrosurgical coagulation during the surgical procedure
with the handpiece when the adapter is disconnected from the nozzle.

19. A method as defined in claim 18, further comprising:
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reconnecting the adapter to the nozzle during the surgical procedure;

and
again performing electrosurgical cutting during the surgical
5 procedure with the adapter re-connected to the nozzle.
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