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(57) Abregée/Abstract:

A testing device (38) for detecting defects In insulation (126) of electrosurgical instruments that includes an implement or wand
(14) having a distal end (72), an electrode (20) for generating a spark adapted to detect a defect (200) in the insulation, and
mounting means (92) for removably mounting the electrode to the distal end of the implement. The removable mounting means
Includes a shank (86) that is received in a socket or bore (82) defined In the distal end of the wand and Is engageable with the
wand within the socket so the shank can easily be removed from the socket after use. The wand Is releasably engageable with
the housing (12) by a flexible bracket (50) that extends from the housing. The device (10) may include a pad (100) having a
reflective top surface (106) with ridges (108) upon which the surgical instrument to be tested is placed.
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(57) Abstract

A testing device (38) for detecting defects in insulation (126) of electrosurgical instruments that includes an implement or wand (14)
having a distal end (72), an electrode (20) for generating a spark adapted to detect a defect (200) in the insulation, and mounting means
(92) for removably mounting the electrode to the distal end of the implement. The removable mounting means includes a shank (86) that
is received in a socket or bore (82) defined in the distal end of the wand and is engageable with the wand within the socket so the shank
can easily be removed from the socket after use. The wand is releasably engageable with the housing (12) by a fiexible bracket (50) that

extends from the housing. The device (10) may include a pad (100) having a reflective top surface (106) with ridges (108) upon which the
surgical instrument fo be tested is placed.
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Device and Method for Testing Electrosurgical Instruments

Technical Field

The present invention relates to a device and
method for testing surgical instruments, and, more

particularly, to a device and method for testing

insulation of electrosurgical instruments.

Background of the Invention

Since the inception of monopolar and bipolar
electrosurgical devices in laparoscopic and other
surgery as tools to the surgeon for cutting and
coagulating tissue, numerous cases of inadvertent and
unwanted electrical shocks and burns tg the patient and
surgeon have occurred. In a great number of these
cases, the cause of the reported injury is believed to

be the breakdown of the electrosurgical instrument’s

insulation, such as holes, cracks or fissures.

Although various types of insulation materials

have been utilized, including fluorocarbons,
polyvinylchloride (PVC), and heat shrinkable plastic
materials, these insulation materials have very little
abrasion resistance. In addition, they can be scratched
easily, leaving areas with bare metal exposed. Thevy
also tend to degrade rapidly with various sterilization
methods, causing insulative properties to deteriorate.
These defects permit the electricity to jump from the
shaft during surgery to untargeted body organs or tissue
Or to the surgeon, which can cause serious injuryv to a
patient or the surgeon. Ceramic insulation has also
been used from time to time; however, porosity and

fissures of the ceramic coating can create undesirable
electrical pathwavs.

Accordingly, it is an object of this invention
to provide a device and method for testing insulation on

electrosurgical instruments that enables medical

PCT/US96/19504
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personnel to quickly and easily test for defects in the
insulation.

It is a further object of this invention to
provide such a device that includes an electrode adapted
to be energized to produce a high voltage, high
frequency spark for detecting the defect, and,
preferably, tOo provide such an electrode that is
removable to enable fast and easy treatment or

replacement of the electrode.

T+ is a further object of this invention to

provide a dielectric testing pad toO be used with such a
device to facilitate the test procedure.

summary of the Invention

A testing device is provided for testing
insulation of electrosurgical instruments such as those
used in laparotomy that enables medical personnel to
quickly and accurately detect defects, such as holes,
cracks or fissures, in the insulation. In a preferred
embodiment, the device includes an elongated implement
having a distal end, a flexible electrode mounted to the
distal end, operably associated with energizing
circuitry contained within a housing, and adapted to be
energized so as to produce a spark, and a mounting
socket at the distal end for removably receiving the

flexible electrode in the distal end of the implement.
The flexible electrode includes a shank that

ia received in the mounting socket or bore defined 1in
rhe distal end of the implement. The shank is
engageable within the socket in any suitable manner,
such as by a frictional engagement, SO the shank can
easily be removed from the socket after use. If
desired, a grip may be provided to the shank to
facilitate removal of the electrode for sterilization.
The device may also include a retaining clamp

for removably engaging the implement. The clamp can be
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a flexible bracket extending from the housing. In the
preferred embodiment, the implement is generally
cylindrical along most of its length, and the bracket is
defined by an arcuate wall having a generally semi-

circular cross section to complement the configuration

-

of the implement. The implement may include an annular
boss or band that engages the bracket by a pressure fit.

A dielectric pad is provided upon which a
surglcal instrument may be placed during testing. The
pad preferably is rectangular with rounded corners, and
has a gridded top surface that is defined by a plurality
of ridges. During testing, the surgical instrument is
supported by the ridges at an elevated height to
decrease the surface area of the instrument that is in
contact with the top surface, and, thus, increase the
exposed surface area of the insulation on which a defect
can be detected. Desirably, the top surface is
reflective to increase the surface area of the surgical
instrument that can be viewed during testing.

With the present invention, insulated
electrosurgical instruments may be tested for defects
quickly and easily. If the dielectric pad is used, the
electrosurgical instrument is first positioned on the
pad. The electrode is then energized to generate, at a

frequency preferably in the range of about 3 to 4

megahertz, a voltage of at least about 35,000 voits, and
desirably about 40,000 volts, at a tip of the electrode
sO0 as to produce a high voltage, high frequency spark.
The electrode is then moved along the insulated surface
of the electrosurgical instrument to detect defects that

manifest themselves by localizing the distal end of the

spark as the electrode is moved along the instrument to
be tested.

Accordingly, a testing device and method are
provided for testing insulation on surgical instruments
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rhat enables medical personnel to quickly and accurately
detect defects in the insulation that, if left
undetected, could cause serious injury to a surgical
patient or possibly the surgeon. The testing device 18
compact, convenient and simple to use. Because the
electrode is removably mounted to the implement, 1t can

be quickly and easily sterilized by autoclaving orxr

replaced during repeated use. The testing device 1is
easy to transport and work with because the implement is

removably engageable with the housing. The dielectric

further enhances the performance of the device.
Brief Description of the Drawings _

The present invention and the advantages
thereof will become more apparent upon consideration of
the following detailed description when taken in
conjunction with the accompanying drawings.

FIGURE 1 is a perspective view of an
insulation testing device in accordance with a preferred
embodiment of the invention;

FIGURE 2 is a plan view of the removable
celectrode of the insulation testing device of FIGURE 1
rogether with a mount therefor, in the form of a grip
and a shank, for removably securing the electrode to the
implement;

FIGURE 3 is a broken plan view of the
implement of FIGURE 1 and the electrode removably

mounted to the implement, illustrating with dashed lines
the electrode shank received within a socket defined in
the implement;

FTIGURE 4 is a partial operational view of the

‘nsulation testing device of FIGURE 1, showing an

11lustrated in cross section, and a high voltage, high

frequency spark produced at the tip of the electrode
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locating a defect in the insulation of the instrument
being tested;

FIGURE 5 1s an alternative embodiment of the
top surface of the testing pad of FIGURE 1 having ridges

5 that extend in the longitudinal direction of the testing
pad;

FIGURE 6 is another alternative embodiment of

the top surface of the testing pad of FIGURE 1 having

ridges that extend in the lateral direction of the
10 testing pad;

FIGURE 7 1is yet another alternative embodiment
of the top surface of the testing pad of FIGURE 1 having

ridges that extend diagonally along the testing pad;

FIGURE 8 1s a circuit diagram of a Tesla coil

15 that can be employed as energizing circuitry to produce

the high voltage, high frequency spark at the tip of the
electrode; and

FIGURE 9 i1s a plan view of another embodiment
of the removable electrode for the insulation testing

20 device of FIGURE 1 illustrating an alternative
embodiment of the mount.

Detailed Description of Preferred Embodiments
Referring to FIGURE 1, a testing device 10 is

provided for testing of insulated electrosurgical

25 instruments such as those used in laparotomy to detect
defects, such as holes, cracks or fissures, in the
insulation of such instruments. In a preferred
embodiment, the device 10 includes a housing 12 for
energlzing circuitry, an implement or wand 14 that is

30 generally cylindrical along most of its length and has a
distal end 16, a cable 18 of suitable length

electrically connecting the housing to the wand, and an
electrode 20 operably associated with the energizing

circuitry and removably mounted to the distal end of the
35 implement or wand 14.
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Circuitry included in the housing 12 1s
adapted to receive power input from a power source and
to generate a relatively high voltage 1in a tip 22 of the
electrode 20 to produce a high voltage, high frequency
spark that extends from the tip. Any circuitry capable
of achieving the spark can be employed. A conventional
Tegla coil (see FIGURE 8), for example, can be used as
the energizing circuitry.

In a preferred embodiment, the voltage
generated is at least about 35,000 volts, and desirably

about 40,000 volts. The voltage is generxated at a
freguency in the range of about 3 to 4 megahexrtz. The

circuitry may be energized by any sultable voltage, such

as, for example, at 115 or 230 volts at 50/60 hertz.
Power is usually supplied to the electrode

energizing circuitry through a polarized and grounded

power cord 24 that extends from the housing 12 to any
suitable power source such as a three wire electric
socket.

The housing 12 preferably is generally
rectangular and box-shaped, and includes front and rear
panels 30, 32, two side panels 34, 36, and top and
bottom panels 38, 40, all of which are generally
rectangular. A power switch 42 for energizing the
circuitry and an indicator light 44 that illuminates
when the circuitry is energized may be included on the
rear panel 32. The housing 12 may include a fuse (not
shown) , such as, for example, a 1 Ampere fuse. The fuse
may be secured within the housing 12 or to the outside
of the housing. The power cord 24 is illustrated as
extending from the front panel 30 of the housing 12.

In a preferred embodiment, the housing 12
includes a flexible bracket 50 for receliving and
releagably engaging the implement or wand 14 when it 1is

not in use. The bracket 50 is defined.by an arcuate,
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generally semicircular wall 52 that extends from and

along one of the side panels 36 and complements the

generally cylindrical shape of the implement or wand 14.

The bracket may be constructed o:

1)

any suitable materxrial,
such as a plastic or metal.

Desirably, the implement or wand 14 includes

an annular boss or band 54 to facilitate a pressure fit

retaining engagement with the bracket 50. The annular

boss 54 has an outer diameter that is slightly larger

than the innerxr diameter of the bracket 50 when the

bracket 1s in its unflexed state. When the implement or

wand 14 1s pressed into the bracket 50, the bracket
flexes to accommodate the annular boss 54.

The bracket 50 may be secured to the housing
12 in any suiltable manner. In the illustrated
embodiment, for example, an arcuate brace 60 is provided
that includes on its underside 62 an integral support
panel 64 that extends along the length of the brace 60.
The support panel 64 1is secured to the side panel 36 of
the housing 12 in any suitable manner such as by a
plurality of fasteners or an adhesive.

Desirably, the implement or wand 14 includes a
handle portion 70 and a distal portion 72 that are
separated by the boss 54. In the illustrated
embodiment, the boss 54 is located roughly halfway along
the length of the implement or wand 14. A.pluraiity of
ridges 28 extend longitudinally along the handle portion
70 to provide a convenient grip for the personnel using
the test device. The distal portion 72 of the implement

or wand 14 includes a tapered portion 74 that terminates
in a front face 76. The implement or wand 14 may be

constructed of any suiltable materxrial having high

insulative properties, such as, for example, a plastic

material.
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In the preferred embodiment, the electrode 20
comprises a wire that is coiled along most (see FIGURES
1-4) or at least some (see FIGURE 9) of its length to
impart flexibility to the electrode, extends linearly in
5 rhe distal direction along the rest of its length, and
rerminates at its distal end in the tip 22. The
electrode 20 may be removably mounted to the implement
or wand 14 in any suitable manner. For example, a
cylindrical socket or bore 32 may be defined in the
10 implement or wand 14 at the front face 76 by an inner

cylindrical wall 84 extending proximal of the front

face. The electrode 20 is mounted to a cylindrical
shank 86 that is removably received in the socket 82,
and is frictionally engageable with the inner wall 84 8O

15 trhe shank can be removed readily from the socket after
use (see FIGURES 2 and 3) for purposes of sterilization
or replacement. Alternatively, the shank 86 and 1nner
wall 84 may be engageable by threads (not shown) defined
on the shank and inner wall.

20 If desired, the electrode 20 may be provided
with a grip 90 on shank 86 for facilitating removal of
the electrode. In the preferred embodiment, the grip 30
includes a cylindrical portion orxr knob 92 and a conical
portion 94. When the shank 86 is received within the

25 socket 82 of the implement or wand 14, the cylindrical
portion 92 abuts the front face 76 of the wand, and the
conical portion 94 extends distally of the cylindrical
portion. The shank 86 can be removed from the socket 82
by grasping and pulling or twisting the grip 90. If

30 desired, the cylindrical portion 92 may be knurled or
ribbed for grippling purposes.

Alternatively, as shown in FIGURE 9, the grip

90 may be in the form of an annular groove 130 defined
onn the shank 86 for receiving the fingers of the

35 personnel. With this embodiment, the shank 86 defines a
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proximal portion 132 that 1s removably received in the
gsocket 82 and a distal portion 134 that carries the
electrode. The groove 130 extends between the proximal

and distal portions 132, 134. When the proximal portion
132 of the shank 86 is received within the socket 82,

the groove 130 and the distal porxrtion 134 of the shank

are outside the socket 82 so that the shank can be
readily removed by the personnel by grasping the shank
within the groove.

In the preferred embodiment, the testing
device includes a dielectric pad 100 upon which an
electrosurgical instrument 102 to be tested is placed
(see, e.g., FIGURES 1 and 4-7). The dielectric pad 100
preferably is generally rectangular with rounded corners
104, and includes a gridded top surface 106 having a
plurality of ridges 108. The electrosurgical instrument
102 1s supported elevated by the ridges 108 during
testing to decrease the surface area of the
electrosurgical instrument that is in contact with the
prad 100 and to increase the exposed surface area of the
electrosurgical instrument available for wvisual
inspection and monitoring. Thus, the ridges provide
additional surface area of insulation that can be
exposed to the spark generated by the test device. In
addition, the ridges define a plurality of voids or
cavities 110 that provide an area in which any residual
fluids can collect without interfering with the test.
Desirably, the top surface 106 of the pad 100 is
reflective to increase the surface area of the
electrosurgical instrument 102 that the personnel

performing the test can view during testing.

The height of the ridges 108 relative to the
bottom of the cavities 110 preferably is in the range of
about 1/32 inch to 1/2 inch. The desired arrangement of

the ridges 108 may depend upon the configuration of the
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surgical instrument being tested. The ridges 108 may,

for example, extend longitudinally (see FIGURE 5)
laterally (see FIGURE 6) or both (see FIGURE 1).

Instead (or additionally), the ridges 108 may extend
diagonally across the pad (see FIGURE 7).

The pad 100 is constructed of a material that
can withstand exposure to the voltage generated at the
electrode tip for the time period necessary to test the
surgical instrument. Desirably, the material is able to
withstand about 40,000 volts for a period of 15 seconds
wirhout deformation or degradation of the material. The
material also should be able to withstand any necessary
rreatment such as autoclaving and sterilization, and
preferably is fully dense to reduce the possibility that
bacteria can develop in the pad. The dielectric
strength of the material preferably is at least about
400 volts/mil, and the dielectric constant at 1 MHz 1is
no more than about 3.5. The dielectric pad 100 may be
constructed of acrvlionitrile-butadiene-styrene (ABS;
dielectric strength: 425 volts/mil; dielectric constant
at 1 MHz:2.6), polycarbonate (dielectric strength: 425
volts/mil; dielectric conmstant at 1MHz:3.1);
polyetherimide (dielectric strength: 800 volts/mil;
dielectric constant at 1MHz:3.2), or like materials
having similar dielectric properties. Desirably, the
top surface 106 is coated with acrylic resin to provide
a reflective surface.

The dimensions of the dielectric pad 100 may
be tailored to the typical length of the surgical
instruments to be tested. Desirably, the thickness of
the pad 100 is in the range of about 1/32 inch (about
0.8 mm) to about 3/4 inch (about 19 mm) to minimize
warpling.

The device 10 may be used to test any suitable

electrosurgical instrument such as, foxr example, the
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electrosurgical instrument 102 illustrated in FIGURE 4,

which comprises a hollow elongate tube 122 having a

working element 124 at its distal end. Insulation 126

comprised of high dielectric material extends along the

tube from adjacent its distal end to adjacent its

proximal end, and substantially encloses the tube along
the length of the tube.
Because of its design, the device 10 may

easily be hand carried to the location where the

electrosurgical instrument 102 1s to be tested.
Thereafter, the electrosurgical instrument 102 may be
positioned on the pad 100, which includes the reflective
top gurface 106 and ridges 108 to enhance the
performance of the device 10.

After the power coxrd 24 1is inserted into the
electric socket, the implement or wand 14 is disengaged
from the bracket 50 and positioned so that the tip 22 of
the electrode 20 is adjacent (preferably within one
inch) or touches the surface of the insulation 126 of
the electrosurgical instrument 102 adjacent one end of
the insulation. The power switch 42 is switched to the
"on" position, thereby generating at a fregquency in the

range of about 3 to 4 megahertz a voltage of preferably

about 40,000 volts at the tip 22 of the electrode 20 so
that the electrode produces a spark at its tip.

The tip 22 of the electrode 20 is then'moved
slowly along the surface of the insulation 126 of the
electrosurgical instrument 102, preferably covering the

pre—

entire length of the insulation of the instrument. Any

defect in the insulation 126, such as holes, cracks or

fissures, will be indicated by a bright concentration of
the spark which extends from the tip 22 of the electrode
20 through the defect to the conductive material of the

instrument 102. An illustration of a defect 200 being
detected is provided in FIGURE 4.
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Tf no defects are found, the instrument 102 is
turned over, and the tip 22 of the electrode 20 again 1s
moved slowly along the surface of the insﬁlation 126 of
the instrument. Preferably, the testing time for each
side should not exceed five seconds. If a defect 1is
detected in the insulation, the instrument dhould be
removed from service until repaired.

After testing is completed, the power switch
42 should be switched to the "off" position, and the
electrode 20 is removed from the impleﬁent or wand 14 by
pulling or twisting the grip 90. The electrode 20 can
then be treated (e.g., sterilized by autoclaving, etc.)
and remounted on the implement or wand 14, Or a new
clectrode can be mounted thereto. The implement or wand
14 is then secured within the bracket 50, the power cord
24 is disengaged from the power source, and the housing
12 can be hand carried to another location for other
testing or for storage.

At any time the device 10 can be tested toO
determine whether it is operable. With the power switch
42 in the "on" position, the tip 22 of the electrode 20
can be brought to within one inch of the housing 12,
which preferably is comprised of a metal casing. If the
device 10 is operable, a spark having an arc a minilmum
of 1/2 inch (10mm) in length will be generated from the
tip 22 of the electrode 20. If the arc produced is less
than this, the device needs to be sexrviced.

The foregoing description 1s for purposes of
illustration only and is not intended to limit the scope

of protection accorded this

invention. The scope of

protection is to be measured by the following claims,
which should be interpreted as broadly as the inventive

contribution permits.
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WHAT IS CLAIMED IS:

1. A device for testing insulated electrosurgical instruments
to detect defects in the insulation of the instruments, the

device including:

(a) an implement having a distal end;

(b) an elongated wire electrode terminating 1n a tip,
removably mounted to the distal end of the 1mplement, and

adapted to be energized by high voltage so as to produce a

—t

spark that extends from the electrode, the spark adapted to

detect a defect 1in the 1nsulation of an 1nsulated
electrosurgical instrument by passing through the defect to
a conductive material of the instrument when the electrode 1is
adjacent the defect; and

(c) arcuate mounting means for removably mounting the

electrode to the distal end of the i1mplement.

2. The device of claim 1 wherein the implement defines a
socket at its distal end and the mounting means includes a
shank mounted to an end of the electrode, at least a portion

of the shank being complementary to and receivable within the

socket.

3. The device of claim 2 wherein said portion of the shank and

the socket are generally cylindrical.

4. The device of claim 2 wherein the socket 1s defined by an

inner wall and said portion of the shank and the inner wall

are frictionally engageable.

5. The device of claim 2 further including a grip mounted to
said end of the electrode to facilitate removal of said

portion of the shank from the socket.

6. The device of claim 5 wherein the grip 1s a knob.



1 .
'''''

CA 02239717 2002-12-19

~14 -

7. The device ¢of claim 5 wherein the grip is in the form of
a groove defined by the shank.

8. The device of claim 7 wherein the shank has a circular
cross section substantially along its length and the groove

is defined annularly around the shank.

. The device of claim 1 including a dielectric pad having a

top surface upon which the electrosurgical instrument 1s

placed during testing.

10. The device of claim 9 wherein the top surface 1s

reflective to enhance viewing the electrosurgical ilnstrument.

11. The device of claim 9 wherein a plurality of ridges are
defined on the top surface for supporting the electrosurgical
instrument and reducing the surface area of the

electrosurgical instrument that is in contact with the top

surface.

12. The device of claim 11 wherein the pad is generally
rectangular and at least some of the ridges extend in the

longitudinal direction of the pad.

13. The device of claim 11 wherein the pad is generally
rectangular and at least some of the ridges extend 1in the

lateral direction of the pad.

14. The device of claim 11 wherein the pad is generally
rectangular and some of the ridges extend in the longitudinal

direction of the pad and at least some of the other ridges

extend in the lateral direction of the pad.

15. The device of claim 11 wherein the pad is generally
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rectangular and at least some of the ridges extend diagonally.

16. A device for testing insulated electrosurgical
instruments to detect defects in the insulation of the
instruments, the device including:

(a) an implement having a distal end;

(b)) an elongated wire electrode terminating in a tip and
removably mounted to the distal end of the implement;

(¢) & housing including high voltage energizing 'ci:ccuitry
electrically connected to the electrode forx energizihg the
electrode so as to produce a spark that extends from the
electrode, the spark adapted to detect a defect in the
insulation of an insulated electrosurgical instrument when the
electrode is adjacent the defect by passing through the defect

ta a conductive material ¢of the instrument; and

(d) arcuate means for removably engaging the implement and the

housing.

17. The device of claim 16 wt«!}ﬂ.&::'cs::i.n the arcuate " means includes

a flexible bracket extending from the housing for receiving

the implement.

18. The device of claim 17 wherein the implement is generxally
cylindrical along most of its length and the bracket is

defined by an arcuate wall having a generally semi-clircular

cross section,

19. The device of claim 17 wherein the housing includes a palr
of side panels, the bracket secured to one of the side panels
and extending along sald one side panel.

20. The device of claim 19 wherein the housing is generally
box shaped and includes a rectangular top panel and &

rectangular bottom panel.
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21. The device of claim 18 wherein a boss is defined on the

implement, the bracket adapted to engage the boss by a

pressure fit.

22. The device of claim 21 wherein the boss extends annularly

around the i1mplement.

23. The device of claim 16 wherein the implement includes a
handle portion having ridges to provide a better grip for a

user of the device.

24 . A method for testing an 1nsulated electrosurgical

instrument with a generated voltage to detect defects 1in the

insulation of the instrument comprising the steps of:

(a) positioning the electrosurgical 1instrument on a
dielectric pad before generating the voltage, the pad having
a top surface that has ridges to support the instrument and
reduce the surface area of the instrument that 1s 1n contact
with the top surface, the top surface also being reflective

to enhance the viewing area of the electrosurgical instrument;

(b) generating at a frequency in the range of about 3 to
4 megahertz a voltage of at least about 35,000 volts at a tip

of an electrode so as to produce a spark; and

(c) moving the tip along the 1nsulation of the
electrosurgical instrument, the spark adapted to detect a
defect in the insulation by passing through the defect to a

—

conductive material of the instrument.

CASSAN MACLEAN
80 Aberdeen Street, Sulite 401

Ottawa, Ontario
K1S 5R5
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