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57 ABSTRACT

An electrosurgical handpiece for accommodating an
assortment of different-sized electrodes having hollow
shanks and provided with means for supplying suction
adjacent the electrode tip for simultaneous removal of
liquids or gasses. The handpiece can be fitted with a
removable finger switch activator which can also be
attached to other objects for the surgeon’s convenience.
Means for controlling the suction pressure at the elec-
trode tip is also provided.

11 Claims, 7 Drawing Sheets
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Fig. 4A
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FINGER SWITCH FOR ELECTROSURGICAL
HANDPIECE

This application is a division of application Ser. No.
07/711,860, filed Jun. 7, 1991, now U.S. Pat. No.
5,196,007.

This invention relates to an electrosurgical handpiece
and an activator for an electrosurgical handpiece.

BACKGROUND OF THE INVENTION

Electrosurgery is a common procedure for dentists,
doctors, and veterinarians. Electrosurgical handpieces
are commercially available that will accommodate a
wide variety of electrode shapes and sizes, such as nee-
dles, blades, scalpels, balls and wire loops. Also, multi-
function electrodes are available. For example, the Ell-
man company makes available a suction coagulator.
This is an instrument that can be connected to a source
of electrosurgical energy and that provides the elec-
trode in the form of a hollow tube with an exposed tip.
By connecting a suction source to the hollow tube,
blood and other liquids at the operative field can be
drawn out while simultaneously bleeding capillaries can
be coagulated electrosurgically. This instrument has
limitations, since the electrode is permanently attached
to its handle. Thus, if the dentist or doctor desires to
change the size or length of the electrode, it is necessary
to substitute a new instrument. Another drawback is
that this instrument is designed for use with a standard
foot activator. There are many practitioners who now
prefer finger activators, as it gives them greater tactile
feel of the instrument during the procedure. A further
limitation is that the degree of suction cannot be con-
trolled.

We are also joint inventors of an electrosurgical
adaptor which can be connected to an electrosurgical
mainframe and into which can be plugged a finger
switch handpiece that can operate the equipment in
place of the usual foot switch. See U.S. Pat. No.
4,463,759. This unit is also available from the Ellman
Company. While the finger switch handpiece described
in this patent and available commercially will receive
electrodes of varying shapes and sizes, it does not allow
suction to be made available at the electrode tip for
combined suction-coagulation. Another drawback is
that the finger activator is integral with the handpiece.
There may be situations where it would be extremely
useful to be able to separate the electrosurgical and the
switch functions for the convenience of the surgeon.

SUMMARY OF THE INVENTION

An object of the invention is am electrosurgical hand-
piece that can accept multiple electrodes and that is
capable of providing suction at the operative field for
combined liquid or gas removal and electrocoagulation
or electrocutting.

Another object of the invention is a finger switch
activator for an electrosurgical handpiece that can be
attached to any location or instrument near the surgical
sight convenient to the surgeon.

A further object of the invention is an electrosurgical
handpiece capable of providing combined liquid or gas
removal and electrocoagulation and that is configured
to cooperate with a removable finger switch activator.

According to one aspect of the invention, an electro-
surgical handpiece is provided that is adapted to receive
a suction hose and provide suction at a working end of
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the handpiece which can removably receive a hollow
electrode capable of performing an electrosurgical
function. In addition, means are provided for control-
ling the degree of suction available at the electrode tip.
A preferred control means is simply a hole communicat-
ing with the suction passageway and terminating at the
surface of the handpiece at a position convenient to the
surgeon’s finger. By covering and uncovering the hole,
the surgeon can control the degree of suction available
at the electrosurgical electrode.

In accordance with a preferred embodiment of this
aspect of the invention, the handpiece is provided with
a removable nose piece that will allow different sizes of
electrodes to be accommodated with different sizes of
nose pieces.

According to another aspect of the invention, a novel
finger switch activator is provided that can be remov-
ably mounted on the electrosurgical handpiece of the
invention, as well as on other surfaces or instruments.
The activator can be plugged into the adaptor described
in the referenced patent as well as to other standard
electrosurgical mainframes, and can be connected to the
electrosurgical handpiece of this invention as well-as to
other handpieces. The novel activator can be positioned
at any location convenient to the surgeon to provide to
the surgeon complete control of the power output from
the electrosurgical instrument during surgery. This
arrangement will prove of enormous benefit not only to
the common electrosurgical procedures, but also to the
newer fiber optic surgery such as laparoscopy where
tactile feel is of the utmost importance.

The various features of novelty which characterize
the invention are pointed out with particularity in the
claims annexed to and forming a part of this disclosure.
For a better understanding of the invention, its operat-
ing advantages and specific objects attained by its use,
reference should be had to the accompanying drawings
and descriptive matter in which there are illustrated and
described the preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 s a plan view of an electrosurgical handpiece
according to the invention fitted with a finger switch
activator according to the invention;

FIG. 1A is a plan view of a modified electrode for use
with the handpiece of FIG. 1; ‘

FIG. 2 is an exploded, cross-sectional view of the
electrosurgical handpiece of FIG. 1;

FIG. 3 illustrates use of the devices of FIG. 1in a
laparoscopy procedure;

FIG. 4A is a perspective view of one form of the
finger switch activator according to the invention;

FIGS. 4B-4D are perspective views of modifications
of the finger switch activator according to the inven-
tion;

FIG. 5 is an exploded view showing the interior con-
struction of the finger switch activator of FIG. 4A;

FIG. 5A is a view similar to FIG. § showing the
interior construction in more detail and with a different
handpiece connector.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIG. 1 shows a preferred embodiment combining an
electrosurgical handpiece 5§ and finger switch activator
50 of the invention. The handpiece 5 comprises a
straight, elongated, round handle 10 made, for example,
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of Delrin plastic. It comprises at its right end a tapered
part with cylindrical ridges 11 which is dimensioned to
receive and hold a standard suction hose 12 which can
be removably attached to the end 11. The handpiece 5
has a bore 14 extending completely through it and at the
opposite end of the handpiece terminates in an internal
screw thread 15. Screwed into the latter is a removable
nose or front piece 16, also, for example, of Delrin plas-
tic, which also has a bore 17 extending completely
through it. The nose piece 16 comprises a reduced di-
ameter threaded portion 18 for engaging the threaded
portion 15 of the handle 10, a knurled outer section 19,
and a tapered snout 20. A threaded opening 22 extends
through the side of the section 19 all the way to its bore
17.

The side opening 22 is configured to be engaged by a
connector 25 having an internal metal insert part 26
with an external thread 27 for engaging the threaded
side opening 22 in the nose piece 16. The rear of the
metal insert 26 has an internal thread for receiving the
threaded end of an internal conductor of an electrical
cable 28.

The bore 17 of the nose piece 16 is sized to receive the
metal shank 31 of an electrosurgical electrode 30. Con-
ventional electrodes frequently come in different-sized
shanks, for example, 1/16", 3/32", or 150”. To accom-
modate the different sized electrodes, two or more nose
pieces 16 can be provided, each with a different sized
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terized while simultaneously any blood or other liquids
present at the site can be suctioned off and removed.

It is often desirable for the surgeon to be able to con-
trol the degree of suction applied in the operative field
by the handpiece. This is accomplished according to the
invention by providing in the handle 10 a side hole 40
which extends radially through the side wall into com-
munication with the suction bore 14. This side opening
40 acts as a suction bypass. When left uncovered, most
of the suction pressure is relieved at the side hole 40,
and only a small fraction is available at the electrode
end. The side hole 40 is positioned such that the surgeon
can easily place a finger over the hole 40, blocking air
flow through it. In this case, the full suction pressure
will be available at the electrode end. As will be shown
later, a slidable member can be provided on the handle
10, and slid by the user over the hole 40 when full suc-
tion pressure is desired at the operative site for an ex-
tended period of time.

The cable 28 can be terminated at its end remote from

- the connector 25 with a standard banana plug that can

25

bore 17 to receive and hold the electrode shank 31 of 30

different sized electrodes, and the appropriate nose
piece 16 screwed into the handle 10 for the electrode 30
the surgeon intends to use. In this way, each bore 17 can
be custom sized to provide a friction fit with the shank
31 of any sized electrode. Alternatively, the bore 17 can
be sized to accommodate the largest shank size, and the
connector 25 can be used to clamp the electrode in
place in the bore by screwing it in the threaded hole 22
until the threaded front end 27 engages and pushes the
shank 31 tight up against the bore wall to fix its position.
In either case, an electrical connection is established
between the electrode conductive portion 31 and the
cable 28 when the connector is assembled.

The conductive portion or shank 31 of the electrode
is hollow, having a bore 32 extending completely
through it which communicates with the bore 17 of the
nose piece 16 and the bore 14 of the handle 10. The
particular electrode 30 shown in FIG. 1 has an active or
working end in the form of a wire loop 33 whose ends
are held in electrical engagement with the metal shank
31 by a protective insulating sleeve 34 shrunk around
the latter. In operation, when electrosurgical energy is
applied to the cable 28 and passed through to the elec-
trode working end 33, soft tissue can be cut by the
surgeon. This procedure tends to produce smoke,
which may obscure the surgeon’s vision. By applying
suction via the tube 12, that suction will be passed
through to the open end 36 of the hollow shank 31, and
will draw in any smoke generated during tissue cutting
with the adjacent wire end 33.

A modified form of electrode 30’ is shown in FIG.
1A. In this case, the working end of the electrode is a
short exposed end 37 of the hollow metal shank 31’
which is elsewhere covered with the protective tube
34'. This electrode 30’ would be useful as a combined
liquid remover ‘and capillary coagulator. When electro-
surgical energy is applied to the electrode, by using the
exposed tip 37 of the electrode, capillaries can be cau-
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be plugged directly into the electrosurgical mainframe,
and thus the electrosurgical energy furnished at the
electrode working end will be determined by the main-
frame controls and a conventional footswitch. How-
ever, most surgeons prefer hand control of the electro-
surgical energy, as was explained in the earlier refer-
enced patent. The present invention also contemplates a
finger switch activator 50 adapted for an electrosurgical
handpiece 5 of the type illustrated in FIG. 1 as well as
other conventional handpieces.

One form of finger switch activator 50 according to
the invention is shown in working position in FIG. 1,
separately in FIG. 4A, and in an exploded view in FIG.
5. It comprises a generally thin, rectangular housing 51
supporting a printed circuit board 52 and a cover plate
53. The housing 51 is provided with means for attaching
or holding the activator 50 onto the handpiece 5. In this
embodiment, such means comprises an arc-shaped
member 54 sized to slide around the barrel-shaped han-
dle 10 and thus clamp the activator 50 to the handle 10.
The cover plate 53 contains two insulating, flexible
protrusions 56 which house electrical dome contacts 57
interconnected by an electrically-conductive strip 58 to
form two button switches 55. In the more detailed view
in FIG. 5A, the printed circuit board 52 has a pattern of
electrical lines such that depressing a protrusion 56 and
thus the underlying dome contact 57 will cause an elec-
trical connection to be established between one of two
pairs of elements 59A, 59B of the printed circuit. In the
assembled condition, the dome contacts 57, intercon-
nected by the conductive strip 58, contact the conduc-
tive rings S89A which thus become interconnected, indi-
cated by dashed line 58' in FIG. 5A. The circuit is such
that the conductive rings 59A connect to the cable 28
which feeds power to the handpiece electrode, whereas
the dot conductors, 9B connect in turn to one terminal
60, 64 of a connector 62 via a multi-conductor electrical
cable 63. The remaining terminal is also connected to
the conductor rings S59A. The cable conductors 60', 61,
64’ are connected, respectively, to the terminals 60, 61,
64. The connector 62, as will be evident, corresponds to
the connector of the cable 41 of the handpiece disclosed
in the referenced U.S. Pat. No. 4,463,759, and thus can
be plugged into the adaptor described in that patent to
make available, by actuation of one or the other of the
button switches 55, electrosurgical energy for cutting
or for coagulation. It will also be appreciated that a
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third or more buttons can be readily added to the acti-
vator 50 to provide in addition mixed or fulguration
currents if desired. FIG. 5A also shows that the connec-
tor 25 of FIG. § has been replaced by a conventional
female banana connector 25’ for receiving a standard
banana plug of a conventional handpiece.

In operation, as shown in FIG. 1, the finger switch
activator 50 mounts on the electrosurgical handpiece
handle 10, by simply sliding it on to the latter. It can be
easily positioned to any location convenient to the sur-
geon where he or she can easily manipulate the button
switches 55 with one or two fingers to control the appli-
cation of electrosurgical energy to the electrode. As
previously indicated, the finger switch activator can be
slid over the suction bypass opening 40, shown in
dashed lines, for continuous full suction pressure at the
electrode end. In the form shown in FIG. 1, the cable 28
connects to the handpiece connector 25, and the cable
63 connects to the patented adaptor or other source of
electrosurgical energy.

Among the advantages of the finger switch activator
according to the invention is that it can be attached to
all standard foot activated accessories transforming
them into finger-activated devices. Moreover, it can be
attached to any electrosurgical instrument which offers
a finger switch modality. Moreover, since it is remov-
able, it can be applied or attached to any location or
instrument near the surgical sight convenient for the
surgeon. The use of the arc-shaped clamping member
54, while preferred for barrel-shaped handpieces, is not
necessary. Any convenient way of attaching the finger
switch activator, which is small, lightweight, and slim,
can be used. FIGS. 4B, 4C, and 4D show examples of
modified attachment means. In FIG. 4B, VELCRO 66
can be provided along its bottom surface to cooperate
with matching VELCRO on the attachment surface.
FIG. 4C shows dual clips 67 which can cooperate with
slotted recesses or pockets. FIG. 4D shows the use of
tie straps 68 for tying the device 50 around an object.
Other attachment means will be obvious to those skilled
in this art.

An important application of this capability is in fiber
optic surgery (surgery performed through a small inci-
sion with all of the procedures accomplished through
small diameter tubes with long accessories). In this
environment, it may become impractical to utilize the
standard fingerswitch or foot control due to loss of
dexterity, additional wires, and reduced control. The
activator according to the invention can be placed on
any of the instruments used by the surgeon for increased
versatility. FIG. 3 illustrates a typical fiber optics proce-
dure, for example, laparoscopy, in which one hand 70 of
the surgeon manipulates the fiber optics viewer 71
while the other hand 72 holds an electrosurgical hand-
piece 5 like the one illustrated in FIG. 1. In this case, the
electrode 74 used would be approximately 16" long.
The finger switch activator 50 for the electrosurgical
handpiece is shown in this instance mounted on the fiber
optics instrument 71, as the surgeon finds it more conve-
nient to use a finger on his right hand 70 to activate the
electrosurgical handpiece. Similarly, if desired, the fin-
ger switch activator is small enough so that it can be
mounted instead on one finger and activated by another
finger, or by pressing the button switches 55 against a
hard surface.

While the parts of the electrosurgical handpiece,
made up of metal and Delrin, are autoclavable, the
device is sufficiently simple that it can be manufactured
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6
at very low cost with a less expensive plastic and thus
can be made disposable. The finger switch activator
cannot be autoclaved, which might damage the electri-
cal contact surfaces, but again is relatively simple in
construction and can also be made inexpensively and -
thus disposable.

While the invention has been described in connection
with preferred embodiments, it will be understood that
modifications thereof within the principles outlined
above will be evident to those skilled in the art and thus
the invention is not limited to the preferred embodi-
ments but is intended to encompass such modifications.

What is claimed is:

1. An electrical device for energizing an electrosurgi-
cal handpiece, comprising:

a finger switch having a housing containing a printed

circuit board,

at least one finger actuator means accessible on the
outside of the housing and when depressed estab-
lishing via the printed circuit board an electrical
connection between first and second conductors on
the printed circuit board,

a first electrical cable connected to the finger switch
and its first conductor for supplying electrosurgical
energy, .

a second electrical cable connected to the second
conductor and having means for electrical connec-
tion to the electrosurgical handpiece, whereby
electrosurgical energy will be made available at an
electrode mounted in the handpiece in response to
actuation of the finger actuator means on the finger
switch,

means for removably mounting the finger switch on
an object.

2. An electrical device as claimed in claim 1, wherein
the first electrical cable contains plural conductors for
supplying different kinds of electrosurgical energy, and
further comprising at least a second finger actuator
means which when depressed establishes an electrical
connection between a third conductor and the second
conductor, said first and third conductors being con-
nected to different conductors in the first cable.

3. An electrical device as claimed in claim 1, wherein
the removable mounting means comprises an arcuate
extension of the housing configured to clamp on and
over the object, said mounting means being slidable
over the surface of the object when clamped thereon.

4. An electrical device as claimed in claim 1, wherein
the removable mounting means comprises clips on the
housing.

5. An electrical device as claimed in claim 1, wherein
the removable mounting means comprises means for
tying the housing to the object.

6. An electrical device as claimed in claim 1, wherein
the removable mounting means comprises VELCRO
means for attaching same to the object.

7. An electrical device as claimed in claim 1, wherein
the finger actuator means comprises an electrical dome
contact.

8. An electrical device as claimed in claim 1, wherein
the housing comprises a generally thin, generally rect-
angular member.

9. An electrical device as claimed in claim 1, wherein
the means for electrical connection on the second elec-
trical cable comprises a connector for connecting to a
mating connector on the handpiece.

10. An electrical device for energizing an electrosur-
gical handpiece, comprising:
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a finger switch having a housing containing a printed
circuit board, ‘ )

at least one finger actuator means accessible on the
outside of the housing and when depressed estab-
lishing via the printed circuit board an electrical
connection between first and second conductors on
the printed circuit board,

a first electrical cable connected to the finger switch
and its first conductor and having a first connector
for connecting to an electrosurgical machine for
supplying electrosurgical energy to the first termi-
nal,

a second electrical cable connected to the second
conductor and having a second connector for elec-
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8

trical connection to a connection on the electrasur-
gical handpiece, whereby electrosurgical energy
will be made available at an electrode mounted in
the handpiece in response to actuation of the finger
actuator means on the finger switch,

means for removably mounting the finger switch on
an object, said removable mounting means being
free of electrosurgical energy whether or not the
finger actuator means is depressed.

11. An electrical device as claimed in claim 10,

wherein the removable mounting means consists only of
non-conductive means for tying the housing to the ob-
ject.
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