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ABSTRACT

An over shoe for use with electrosurgical instruments having a pair
of juxtaposed jaw members pivotably associated with one another, at least one of
which includes an electrically conductive surface disposed thereon which is in
electrical engagement with an electrosurgical energy source. According to one
aspect of the present disclosure, the over shoe includes a tissue contacting wall
configured and dimensioned to selectively and substantially overlie the
elécuically conductlve surface ;f %the elécvdsurgiéé.i mstrument The tissué' '
contacting wall is fabricated from a non-conductive material and includes a
plurality of apertures formed therethrough. In another embodiment, the tissue

contacting wall is electrically conductive and is configured for selective

engagement atop on of the jaw members.
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ELECTRICALLY CONDUCTIVE/INSULATIVE
OVER-SHOE FOR TISSUE FUSION

BACKGROUND

1. Technical Field

The present disclosure relates to electrosurgical instruments and,
more particularly, an over-shoe for use in cooperation with electrosurgical

instruments for controlling the amount of electrosurgical energy delivered to the

tissue.

2. Description of Related Art

A hemostat and/or forceps is a simple plier-like tool which uses
mechanical action between its jaws to constrict vessels and is commonly used in

open surgical procedures to grasp, dissect and/or clamp tissue. Electrosurgical
hemostats and/or forceps utiize both mechanical-clamping action and electrical

energy to effect hemostasis by heating the tissue and blood vessels, between its
jaws, to cut, blend and/or coagulate tissue. An electrode operatively associated
with each opposing jaw member is charged to a different electric potential such

that when the jaw members grasp tissue therebetween, electrical enefgy can be

selectively transferred through the tissue. A surgeon can cut, blend,

coagulate/desiccate and/or simply reduce or slow bleeding, by controlling the
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intensity, frequency and duration of the electrosurgical energy applied between

the electrodes and through the tissue.

“Tissue heating” is generally proportional to the square of the
amount of current being generated through tissue while "tissue vaporization® is
. generally proportional to current and is generally proportional to the amount of
energy in an arc. The amount of energy in the arc, in combination with the

“Cathode Fall Vol‘tage‘",‘.’ derives the "power for vaporization®. "Thermal spread” is

- v - . P ~.~ _“‘
‘\'*:‘ Nee o B » ’

dependent on the amount of heat generated within the tissue and is dependent
on tissue resistivity and the arc energy squared. As can be appreciéted, the

control of “thermal spread” is an important factor in determining and controlling

the depth of tissue treatment.

Accordingly, during electrosurgery, an increase or decrease in the

amount of current provides and/or creates a different effect on the tissue. This

phenomenon is due to a variable referred to as the crest factor (CF). The crest

factor can be calculated using the formula: CF=Vpeak/ Vams, where Vpgax is the
positive peak of the waveform and Vgrys is the “Root Mean Square” or RMS value

of the waveform. The crest factor can also be calculated using the formula: CF

= [(1-D) / D]""#, where D is the duty cycle of the waveform and is defined as D=T,

/ (T1 +T2).
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An increase in the crest factor results in more current per arc at a
given power setting. Further, since “tissue heating” is proportional to the
current through the tissue squared, and “tissue vaporization” is proportional to
the amount of current being generated through the tissue, a doubling of current
per arc results in four times as much tissue heating and twice the amount of
tissue vaporization when an electrode of an electrosurgical haemostat and/or

forceps, connected to the electrosurgical generator system, contacts the tissue.

Based on the above formulas, it is evident that when operating an
electrosurgical generator system in either the “cut”, “blend”, “coagulate” or seal
mode, the range of the crest factor varies from one mode to another. For the
purposes herein, "coagulation” is defined as a process of desiccating tissue
wherein the tissue cells are ruptured and dried. “Vessel sealing” is defined as
the process of liquefying the collagen in the tissue so that it reforms into a
fused mass with significantly-reduced demarcation between the opposing
tissue structures (opposing walls of the lumen). Coagulation of small vessels is
usually sufficient to permanently close them. Larger vessels need to be sealed

to assure permanent closure.

Commonly assigned WO 02/080796; US 2003/0014053; and WO

02/080797 teach that to effectively seal tissue or vessels, especially large
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vessels, two predominant mechanical parameters must be accurately controlled:
1) the pressure applied to the vessel, and 2) the gap distance between the
conductive tissue contacting surfaces (electrodes). As can be appreciated, both
of these parameters are affected by the thickness of the vessel or tissue being
sealed. Accurate application of pressure is important for several reasons: 1) to
oppose the walls of the vessel;, 2) to reduce the tissue impedance to a low
enough value that allows enough electrosurgical energy through the tissue; 3) to
overcome the _forg:es .ot.exggnsion during tissue heating; and 4) to contribute to
the end tissue tﬁicknes; which is an indication of a good seal. It has been

determined that a typical sealed vessel wall is optimum between about 0.001

inches and about 0.006 inches.

With respect to electrosurgically treating relatively smaller vessels,
for effective sealing, the pressure applied to the vessel becomes less relevant

and the gap distance between the electrically conductive surfaces of the

electrod.es becomes more significant. In other words, the chances of the two

Lo e % .

electrodes touching one another during activation increases as the tissue

thickness and the vessels become smaller.

As can be appreciated, when cutting, biending or coagulating
vessels, the tissue disposed between the two Opposing jaw members is
essentially destroyed. Other known electrosurgical instruments include blade

members or shearing members which simply cut tissue in a mechanical and/or
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electromechanical manner and, as such, also destroy tissue viability. With
respect to electrosurgically treating relatively larger vessels and/or soft tissues
(e.g., lung, intestine, lymph ducts, etc.), to promote healing, the above-identified
surgical treatments are generally impractical due to the fact that in each instance
the tissue or a significant portion thereof is essentially destroyed to create the

desired surgical effect (e.g., cutting, blending and/or cauterizing) which does not

promote healing.

a - oy e W

Accordingly, the need exists for slectrosurgical accessories and/or
devices (e.g., an electrically conductive or insulative over-shoe) which can be
used in cooperation with existing electrosurgical instruments (e.g., electrosurgical

forceps) for controlling and/or limiting the current (or current per arc on a micro

level) and for controlling the degree of tissue heating and the degree of tissue

vaporization.

lsr}.‘addition. the n.eed exists_for electrosurgical accessories and/or
devices (e.g., an electrically conductive or insulative over-shoe) for cooperative
use with existing electrosurgical instruments (e.g., electrosurgical forceps) which

allow for the effective treatment of tissue and the effective maintenance of tissue

viability across the treatment area to promote tissue healing.
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SUMMARY

The present disclosure relates to an over shoe for use with
electrosurgical instruments having a pair of juxtaposed jaw members pivotably
associated with one another. At least one of the jaw members includes an

electrically conductive surfa'ce disposed thereon and in electrical engagement
with an electrosurgical energy source is disclosed. According to one aspect of
the present disclosure, the over shoe includes a tissue contacting wall cbnﬁgured
and dimensioned 'to selectively and substantially overlie (or be selectively
positioned atop) the electrically conductive surface of sthe electrosurgical
instrument. The tissue contacting wall is preferably fabricated from a non-

conductive material and includes a plurality of apertures formed therethrough.

in one embodiment the over shoe includes a tissue contacting wall

fabricated from a ceramic material. The tissue contacting wall desirably includes

a plurality' of apertures arranged in pairs along a length of the electrically

conductive surface. Itis envisioned that the apertures are randomly arranged.

It is contemplated that the apertures are evenly sized. It is further

envisioned that the apertures are generally circular. In one embodiment, the

apertures can have diameters of about 0.000394 inches (10um) to about 0.0394

inches (1000pm). In another embodiment, the apertures may be much larger and
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being the range of about 0.001 inches (0.0254 millimeters) to about 0.15 inches

(3.81 millimeters).

It is further contemplated that the apertures are elongated slots.
The elongated slots can be in at least one of a parallel orientation with respect to

the longitudinal axis and at an angle with respect to the longitudinal axis.

.. s ,enyisioned that tha over shoe.can.further include a.pair of side
walls exténding from lateral side edges of the tissue contacting wall, and a
bottom wall interconnecting the pair of side walls, the tissue contacting wall, the
bottom wall and the side walls defining a cavity configured and dimensioned to
substantially receive a jaw member of the electrosurgical instrument. The bottom

wall can include a longitudinally oriented slot running along a length thereof

which promotes friction fit engagement between the over shoe and the jaw

member.

The over shoe can include at least one band extending between

and engaged with each side terminal edge of the tissue contacting wall. The
over shoe can include at least one inter-engaging member extending from an
inner surface of at least one of the pair of side walls, the at least one inter-
engaging member being configured and dimensioned o engage a
complementary recess formed in the jaw member. The at least one inter-

engaging member registers the apertures of an over shoe placed on one of the

’ @ Wiy N a W
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pair of jaw members relative to the apertures of an over shoe placed on the other

of the other of the pair of jaw members. It is contemplated that the apertures can

be in vertical registration and/or offset.

The tissue contacting wall can have a thickness which is in the

range of about 0.000394 inches (10pm) to about 0.0394 inches (1000um). The

thickness of the tissue contacting wall is non-uniform.

According to another aspect of the present disclosure, the over
shoe can include a tissue contacting wall fabricated from a non-conductive
material, the tissue contacting wall being configured and dimensioned to over lie

an electrically conductive surface disposed on the electrosurgical instrument, the

tissue contacting wall including at least one aperture extending therethrough.

The tissue contacting wall is desirably fabricated from a ceramic material.

It is envisioned that the tissue contacting wall is fabricated from

materials having a high Comparative Tracking Index, preferably the range of

about 300 to about 600 volts.

It is further envisioned that the tissue contacting wall is fabricated

from a group consisting of at least one of nylons, syndiotactic polystryrenes,

polybutylene terephthalate. polycarbonate, acrylonitrile butadiene styrene,

polyphthalamide, polymide, polyethylene terephthalate, polyamide-imide, acrylic,
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polystyrene, polyether sulfone, aliphatic polyketone, acetal copolymer,

polyurethane, nylon with polyphenylene-oxide dispersion, and acrylonitrile

styrene acrylate.

The present disclosure also relates to an over shoe for use with
electrosurgical instruments which is capable of performing tissue sealing
between two opposing jaw members, the over shoe including a tissue contacting
wall . fabricated from a conductive material which is disposed in electrical
communication with a source of electrosurgical energy. The tissue contacting
wall also includes at least one sidewall which depends therefrom which defines a

slot for selectively receiving at least one jaw member. The tissue contacting wall

also includes at least one aperture which extends therethrough. Preferably, the

jaw member is made from an insulative material.

A second over shoe may be included which is designed to
substantially overlie or sit atop the second jaw member such that the jaw

members are capable of conducting bipolar energy therethrough.

The present disclosure also relates to an over shoe for use with
electrosurgical instruments capable of performing tissue sealing between two

opposing jaw members which includes a tissue contacting wall fabricated from a

non-conductive material. The tissue contacting wall includes at least one

sidewall which depends therefrom which defines a slot for selectively receiving
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at least one jaw member. The tissue contacting wall also includes at least one
protrusion extending therefrom, the protrusion being disposed in electrical

communication with a source of electrosurgical energy. For bipolar

electrosurgical instruments, each jaw member may include an electrically

conductive overshoe.

Further features of the above embodiments will become more

.. readily apparent to those.skilled in the.art from the following detailed description..

of the apparatus taken in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments will be described herein below with reference

to the drawings, wherein:

Fig. 1A is a perspsctive view of a prior art endoscopic forceps:

Fig. 1B is an enlarged perspective view of a jaw assembly of the

prior art endoscopic forceps of Fig. 1A;

Fig. 2A is a perspective view of a prior art open forceps:

Fig. 2B is an enlarged perspsctive view of a jaw assembly of the

prior art open forceps of Fig. 2A;

Fig. 3 is a front perspective view of an over shoe in accordance

with an embodiment of the present disclosure:

Fig. 4 is a rear perspective view of the over shoe of Fig. 3;

10
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Fig. 5 is a rear perspective view of an over shoe in accordance with
yet another embodiment of the present disclosure;

Fig. 6 is a top plan view of the over shoe of Fig. 5;

Fig. 7 is a bottom plan view of the over shoe of Figs. 5 and 6,

Fig. 8 is a rear elevationa! view of the over shoe of Figs. 5-7;

Fig. 9 is a front elevational view of the over shoe of Figs. 5-8;

Fig. 10 is a bottom perspective view of an over shoe in accordance

_.with still another embodiment of tha.present disclosure;. .

Fig. 11 is a top plan view of a jaw member of a forceps including an

over shoe, with the tissue c;ontacting wall thereof removed therefrom, mounted

thereon and illustrating an exemplary positioning arrangement for engagement of

the over shoe 1o the jaw me‘mber;

Fig. 12 is a top plan view of an over shoe illustrating an exemplary

aperture pattern formed therein;

Fig. 13 i1s a top plan view of an over shoe illustrating another

exemplary aperture pattern formed therein;

Fig. 14 1s a top plan view of an over shoe illustrating still another

exemplary aperture pattern formed therein:

Fig. 15 is a top plan view of an aver shoe illustrating yet another

exemplary hole pattern formed therein:

Fig. 16 is an enlarged perspective view of the jaw assembly of the
endoscopic forceps of Fig. 1A, illustrating the placement of an over shoe, in

accordance with the present disclosure, thereon;

11
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Fig. 17 is an enlarged perspective view of the jaw assembly of the
endoscopic forceps of Fig. 2A, illustrating the placement of an over shoe, in

accordance with the present disclosure, thereon;

Fig. 18A is a schematic, perspective view of exemplary jaw
members approximating tissue including an over shoe, in accordance with the
present disclosure, placed on at least one of the jaw members;

Fig. 18B is a schematic, perspective view of exemplary jaw

members grasping.tissue including an over shoe, in.accordance with the present.

disclosure, placed on at least one of the jaw members:

Fig. 18C is an enlarged schematic side elevational view showing
the individual micro-seal sites and the viable tissue areas between the two jaw

members after activation of the electrode assembly;

Fig. 18D is a schematic, perspective view showing a series of
micro-seals disposed in a pattern across the tissue after activation of the

electrode assembly:;

Fig.18A is a schematic, perspective view of an alternate

embodiment of the present disclosure showing a conductive over shoe: and

Fig. 19B is a schematic, perspective view of another alternate

embodiment of the present disclosure showing a conductive over shoe with

raised conductive projections.

12
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DETAILED DESCRIPTION

Preferred embodiments of the presently disclosed instruments,
devices and accessories will now be described in detail with reference to the
drawing figures wherein like reference numerals identify similar or identical
elements. In the drawings and in the description which follows, the term
“proxaimal”, as is traditional, will refer to the end of the instrument, device and/or
accessory which is furthest from the operator while the term “distal” will refer to

o =

the end of the instrument, d'evice and/or accessory which is closest to thé

operator.

Reterring to Figs. 1A and 1B, a prior art bipolar forceps, for use in
various endoscopic surgical procedures, is shown generally as 100. Forceps

100 generally includes a housing 120, a handle assembly 130, a rotating

assembly 180, an activation assembly 170 and an electrode assembly 110 which

mutually cooperate to grasp and seal tissue.

More particularly, forceps 100 includes a shaft 112 which has a

distal end 114 dimensioned to mechanically engage a jaw assembly 110 and a
proximal end 116 which mechanically engages housing 120. Shaft 112 may be
bifurcated at the distal end 114 thereof to receive jaw assembly 110. Proximal

end 116 of shaft 112 mechanically engages rotating assembly 180 to facilitate

rotation of jaw assembly 110.

13
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Forceps 100 also includes an electrical interface or plug 300 which
connects forcepé 100 to a source of electrosurgical energy, e.g., an
electrosurgical generator (not shown). An electrical cable 310 extends from plug
300 and is securely connected to housing 120 of forceps 100. Cable 310 is
internally divjded within housing 120 to transmit electrosurgical energy through
various electrical feed paths to jaw assembly 110. Handle assembly 130
includes a fixed handle 150 and a movable handle 140. Fixed handle 150 is
integrally associated with housing 120 and handle 14‘0 Is movable -relative to

fixed handle 150 to actuate a pair of opposing jaw members 280 and 282 of jaw

assembly 110.

Referring now to Figs. 2A and 2B, a prior art 0pen. forceps is
generally shown as 200. Open forceps 200 is generally in the form of a pair of
scissors and includes a pair of elongated shaft portions 212a, 212b each having
a proximal end 216a, 216b, respectively, and a distal end 214a 214b,
respectively. Open forceps 200 inciudes a jaw assembly 210 which attaches to

distal end 214a, 214b of shaft portions 212a, 212b, respectively. Jaw assembly

210 includes opposing jaw members 280, 282 which are pivotably connected

about a pivot pin 219.

One of shafts 212a, 212b, is operatively connected to a source of

electrosurgical energy, such as an electrosurgical generator (not shown), via an

14
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electrosurgical cable 310. A proximal end of cable 310 includes a similar plug

300 as described above.

As best seen in Figs. 1B and 2B, various electrical connections of
electrode assemblies 110, 210 (not shown) are configured to provide electrical
continuity to an array of electrode micro-sealing pads 500 disposed along one
or both jaw members 280, 282. Commonly-assigned U.S. Patent Publication
US2003/0229344 shows one example of an open forceps having a plurality of
micro-sealing pads 500 disposed on opposing electrically conductive surfaces

for maintaining the viability of tissue after sealing.

As disclosed, electrode micro-sealing pads 500 are arranged in a
longitudinal, pair-like fashion along the tissue contacting surfaces of jaw
members 280, 282. In use, the arrangement of micro-sealing pads 500, across
the tissue, only seals the tissue which is between each micro-sealing pad 500
and the opposing jaw members 280, 282. The tissue adjacent each micro-
sealing pad 500 remains viable which, as can be appreciated, allows blood and

nutrients to flow through the sealed tissue and between the individual tissue

welds to promote tissue healing and reduce the possibility of tissue necrosis.

Turning now to Figs. 3 and 4, an over shoe for operative

engagement with at least one of the pair of opposing jaw members 280, 282 of

15
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jaw assembly 110 of forceps 100 is shown generally as 10. For the purposes
herein, over shoe 10 can be used with either an endoscopic forceps (as depicted
in Figs. 1A and 1B) or an open forceps (as depicted in Figs. 2A and 2B).
Obviously, different geometric considerations apply to use over shoe 10 with
each particular type of instrument, however, the novel aspects with respect to

over shoe 10 and its operating characteristics remain generally consistent with

respect to both open and/or endoscopic forceps.

ayr

Over shoe 10 includes a tissue contacting wall 12 and a pair of side
walls 14, 16 terminating in an arcuate bottom wall 18. Walls 12-18 of over shoe
10 define a cavity 20 therein sized and dimensioned to receive one of the pair of
opposing jaw members 280, 282 therein. Over shoe 10 includes an opening 22
at a proximal end thereof for insertion of one of the pair of opposing jaw
members 280, 282 therethrough (j.e., such that over shoe 10 can be "slipped” on

over at least one of the pair of opposing jaw members 280 282).

Over shoe 10 preferably includes a plurality of apertures 24 formed

in tissue contacting wall 12 thereof. Preferably, apertures 24, as seen in Figs. 3
and 4, are arranged in two linear rows, however, any arrange'ment and/or

configuration of apertures 24 is envisioned and contemplated (see Figs. 12-15),

e.g., longitudinally offset rows.

16
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In one embodiment, at least the upper, tissue engaging surface 12
of over shoe 10 is fabricated from a non-conductive material which acts to
electrically (and/or thermally) insulate the majority of the tissue engaging wall 12
during activation ailowing only a portion of electrosurgical energy through
apertures 24. Alternatively and as described in more detail herein, it is also
envisioned that the tissue engéging surface 12 may be electrically conductive
(and/or thermally conductive or thermally non-conductive) and the apertures 24

non-conductive. (and/or the end .effector .under the over. shoe 10 is non-

conductive).

Moreover, it is also contemplate that the apertures may vary greatly
in size depending upon a particular purpose. For example and as mentioned
above, the apertures 24 may be configured in many geometric configurations
atop tissue contacting surface 12 which, depending upon the positioning of the

apertures and whether the surface 12 is electrically conductive, electrically
insulative and/or thermally insulative, will vary the desired tissue effect, e.g., cut,
coagulate, blend, seal. In addition to the various geometric parameters which
can greatly effect the tissue effect, it is envisioned that the size of the apértures
24 can also play an important role in determining tissue effect. For example, the

apertures 24 may be relatively large (from arrange of about 0.001 inches in

diameter to about 0.15 inches in diameter (or larger)) for sealing large tissues to

maintain viability across the tissue seal as described in commonly owned, U.S.

17
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Patent Publication US 2003/0229344.

The apertures 24 may also be very small apertures 24 (a
diameter in the range of about 0.000394 inches (10um) to about 0.0394 inches
(1000um)) for limiting the current per arc through the tissue surface 12 for
creating certain surgical effects. When the tissue engaging surface 12 is
fabricated from non-conductive material, the non-conductive material
essentially “pinches” or splits the arc current generated by the electrosurgical
generator into a small diameter channel, effectively keeping the same current
and voltage, but creating several small arcs from one large arc. Essentially,
this has the effect of separating the arc current, effectively increasing the
current effect to the tissue, resulting in a finer cut and/or other surgical effect.
In other words, the non-conductive material enables a low frequency current to
achieve surgical effects and/or results indicative of a high frequency current,

while minimizing or preventing thermal damage to adjacent tissue.

As mentioned above, apertures 24 may have a uniform diameter

In the range of about 0.000394 inches (10um) to about 0.0394 inches

(1000um). The number of small arcs created from one large arc is inversely
proportional to the diameter of apertures 24 formed in tissue contacting wall 12.

Preferably, the diameter of each aperture 24 is less than the diameter of the

18
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large arc. Hence when electrosurgical current is applied, for example, to
electrode assembly 110 of forceps 100, when over shoe 10 is placed thereon,
the arc current is split between apertures 24, thereby controlling or limiting the
arc current through each aperture 24. This effect which controls or limits the
arc current through each aperture 24 is referred to as "MicroHollow Cathode
Discharge” (MCD or MHCD). Commonly owned WO 04/082495 discloses a
porous coating which may be utilized to control arc current. A large arc area is
desired when operating the electrosurgical generator in the coagulation mode
while a small arc area is desired when operating the electrosurgical generator

In the cut mode.

Moreover, it is envisioned that a series of different over shoes 10
may be sold as a pack to change the desired surgical effect based on size of
apertures, geometrical configuration or layout of the apertures for cut,

coagulation, sealing, blend, etc.

In one embodiment, over shoe 10 is made from an insulative
material such as ceramic due to its hardness and inherent ability to withstand
high temperature fluctuations. Alternatively, over shoe 10 may be made from a
material or a combination of materials having a high Comparative Tracking

Index

19
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(CT1) in the range of about 300 to about 600 volts. Examples of high CTI
materials include nylons and syndiotactic polystryrenes such as QUESTRA®
manufactured by DOW Chemical. Other materials may also be utilized either
alone or in combination, e.g., Nylons, Syndiotactic-polystryrene (SPS),
Polybutylene Terephthalate (PBT), Polycarbonate (PC), Acrylonitrile Butadiene
Styrene (ABS), Polyphthalamide (PPA), Polymide, Polyethylene Terephthalate
(PET), Polyamide-imide (PAl), Acrylic (PMMA), Polystyrene (PS and HIPS),
Polyether Sulfone .(RES), Aliphatic' Polyketone, -Acetal (POM) Copolymer,

Polyurethane (PU and TPU), Nylon with Polyphenylene-oxide dispersion and

Acrylonitrile Styrene Acrylate.

The diameter of each of the plurality of apertures 24 can vary in
size to produce different surgical effects when operating the electrosurgical

generator system in one of several modes, such as, for example, in seal, cut,
blend and coagulation modes. In any of these embodiments, the size of the
aperture enables the surgeon to control the proportion of tissue vaporization to
tissue heating, in order to achieve more controllable and desirable surgical

effects. For example, relatively larger apertures 24 (e.g., on the order of about

0.001 inches to about 0.15 inches in diameter (or larger)) are desirable for
effecting sealing of relatively large tissue in order to create a micro-sealing
pattern across the tissue (see Fig. 18D). Moreover, relatively smaller apertures
24 are desirable for effecting cutting, blending and/or coagulating of relatively

smaller tissue. It is envisioned and within the scope of the present disclosure

20
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that tissue contacting wall 12 of over shoe 10 can include regions wherein at
least one of the regions includes apertures 24 sized to provide one tissue effect,
e.g., sealing, and at least one other region includes apertures 24 sized to provide

a different surgical effect, e.g., cufting, blending and/or coagulating.

The number of apertures 24 per square centimeter can be uniform

or vary along the length of over shoe 10 and/or electrode assembly 110 of
--forceps 100. . The number of .apertures..24. per square inch (or .per square ~
centimetsr) controls the overall treatment area or on a micro scale the arc area.
For example, as the number of apertures 24 per square inch (or per square
centimeter) increases, the treatment area decreases, and vice-versa. When the

tissue surface 12 is electrically conductive, the opposite is true.

Tissue contacting wall 12 of over shoe 10 has a thickness which in

turn defines the thickness and/or depth of apertures 24. For a system wherein
the apertures are on a micro scale, the thickness of tissue contacting wall 12
controls the system resistance and voltage needed to establish the arc. The

thicker tissue contacting wall 12 the greater the system resistance and voltage

needed to establish the arc, and vice-versa.

Preferably, tissue contacting wall 12 has a thickness which is

predetermined during fabrication of over shoe 10 for effectively operating

electrode assembly 110 of forceps 100 in one of several modes, such as seal
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cut, coagulate and blend, by using the electrosurgical generator. For example, it
Is envisioned that the tissue contacting wall 12 may have a relatively small
thickness, in the range of about 10um to about 500um, is preferred for operating
electrode assembly 110 of forceps 100 in a “cut” mode; tissue contacting wall 12
having a relatively medium thickness, in the range of about 250um to about
1mm, is preferred for operating electrode assembly 110 of forceps 100 in a
“blend” mode; and tissue contacting wall 12 having a relatively large thickness, in

- -the range of about S00pm to.2mm, is.prsferred.for operating electrode assembly- -

110 of forceps 100 in the “coagulate” mode.

It is envisioned that the thickness of tissue contacting wall 12 can
be varied along the length and/or the width thereof in order to be able to
effectively operate electrode assembly 110 of forceps 100 in more than one
mode by using the electrosurgical generator at one fixed setting. For example,
lissue contacting wall 12 can have a first portion having a first thickness for
operating electrode assembly 110 of forceps 100 in one of the seal. cut, blend
and coagulate modes and at least one second portion having a second thickness

for operating electrode assembly 110 of forceps 100 in another of the seal. cut,

blend and coagulate modes.

In one method of use, an over shoe 10 can be placed over each

jJaw member 280 282 of forceps 100 or 200, which over shoes 10 are

dimensioned in such a manner that may simultaneously effect coagulation

22
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between portions of jaw members 280, 282 and effect tissue cutting between
other portions of jaw members 280, 282. More particularly, in the areas where
tissue contacting walls 12 of over shoes 10 is thicker the tissue held between jaw
members 280, 282 will tend to coagulate and in the areas where fissue
contacting walls 12 of over shoes 10 is thinner the tissue held between jaw
members 280, 282 will tend to be cut. Accordingly, as can be appreciated, a

single energy activation of the electrosurgical generator may yield a dual tissue

effect which greatly simplifies the.coagulating.and dividing of tissue. e

Similarly, an over shoe may be dimensioned to seal and cut tissue
by controlling the thickness of the over shoe along the length or width of each jaw
member 280, 282. As can be appreciated, by utilizing a combination of
controlling gap distance and sealing pressure and controlling the current -to the

tissue, a surgeon may simultaneously seal and cut tissue disposed between jaw

members 280, 282 due to the unique configuration of the over shoe.

While the insulating type over shoe 10 has been described as being

manufactured entirely of a ceramic material, it is envisioned and within the SCope
of the present disclosure that only tissue contacting wall 12 needs to be
manufactured from a ceramic material while the remainder of over shoe 10 (e.q.,

side walls 14, 16 and bottom wall 18) can be manufactured from some other rigid

and/or flexible non-conductive material, such as, for example, plastic, latex,

silicone and the like.

23
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Tuming now to Figs. 5-9, an over shoe in accordance with another
embodiment of the present disclosure is shown generally as 10a. Over shoe 10a
Is substantially similar to over shoe 10 and will be discussed in detail to the
extent necaessary to identify differences in construction and operation. As seen in
Figs. 5-8 bottom wall 18 includes a longitudinally oriented slot 30 extending
substantially the entire length of over shoe 10a. Accordingly, slot 30 enables
over. shae 10a to be slipped .ovet.and-anto, for example, jaw members 280, 282,
having widths which are larger than the width of tissue contacting wall 12 and/or
larger than the width of opening 22 formed at the proximal end thereof. In other
words, as seen in Figs. 8 and é, slot 30 enables and/or allows side walls 14, 16

to deflect and/or bow orthogonally outward (as indicated by arrows "A") when a

jaw member 280, 282 is inserted into over shoe 10a.

Tuning now to Fig. 10, an over shoe, in accordance with yet

another embodiment of the present disclosure, is shown generally as 10b. Over
shoe 10b is substantially similar to over shoe 10 and will only be discussed in
detail to the extent necessary to identify differences in construction and
operation. As seen in Fig. 10, over shoe 10b includes at least one, preferably a
pair of bands 32 secured to and extending across tissue contacting wall 12.
Preferably, bands 32 are elastic and enable over shoe 10b to be slipped onto
and/or into engagement with jaw members 280, 282 of varying width and/or

thickness. While elastic bands 32 are preferred, it is envisioned and within the
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scope of the present disclosure for bands 32 to be inelastic, capable of being tied
to one another and/or capable of being releasably secured to one another (e.g.,

hook and loop type fasteners).

Turning now to Fig. 11, an exemplary positioning arrangement for
the engagement of over shoe 10 to a jaw member 280, 282 of forceps 100 or
200, i1s shown. As seen in Fig. 11, the inner surface of one, preferably each side
wall.14,.16 of over shoe.10 includes a nub, projection.or the like 34 extending
therefrom. Nubs 34 preferably engage with and/or are received in corresponding
recesses 283 formed in the side surfaces of jaw members 280, 282, in a snap-fit
type engagement. [n this manner, when over shoe 10 is slipped onto and/or over
one of jaw members 280, 282 of forceps 100 or 200, the positioning arrangement
fixes the location and/or position of the apertures (not shown) on jaw member
280 or 282. Meanwhile, when over shoe 10 is slipped onto and/or over the other
of jaw members 280, 282 of forceps 100 or 200, the positioning arrangement
fixes the location and/or position of the apertures (not shown) on the other of jaw
member 280 or 282. In this manner, the position of the apertures (not shown) on
Jaw member 280 can be fixed and predetermined relative to the position of the
apertures (not shown) on jaw member 282. For example, apertureé 24 of over
shoe 10 corresponding to jaw member 280 can be in juxtaposed vertical

rggistration or in juxtaposed offset registration with apertures 24 of over shoe 10

corresponding to jaw member 282 depending on a particular purposs.
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As best seen in Fig. 11, various electrical connections of electrode

assemblies 110, 210 (not shown) are configured to provide electrical continuity to
a series of electrode pads 290 disposed atop at least one of jaw members 280,
282 for transmitting electrosurgical energy to the tissue. When the over shoe 10

IS electrically conductive, different electrical connections would obviously apply.

Turning now to Figs. 12-15, exemplary illustrations of various
arrangements and patterns.of apertures 24, formed.in tissue contacting wall 12,
are shown for use with either an electrically conductive overshoe or an
electrically insulative over shoe. As seen in Fig. 12, apertures 24 are unevenly
distributed and/or foomed in tissue contacting wall 12. In particular, there is
shc;wn an increased density of apertures 24 formed in both a distal region and a

proximal region of tissue contacting wall 12 and a reduced density of apertures

24 formed in a central region of tissue contacting wall 12.

As seen in Fig. 13, tissue contacting wall 12 of over shoe 10 can be
provided with at least two longitudinally oriented rows of alternatingly-sized

apertures, namely, relatively larger sized apertures 24a and relatively smaller

sized apertures 24b.

As seen in Fig. 14, tissue contacting wall 12 of over shoe 10 can be

provided with at least two longitudinally-oriented, preferably offset, rows of

26
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elongate slots 24c formed therein. As seen in Fig. 15, slots 24¢ can be oriented

at an angle with respect to a longitudinal axis of tissue contacting wall 12.

While Figs. 12-15 illustrate exemplary arrangements and/or
patterns of apertures that can be formed in tissue contacting wall 12 of over shoe
10, in no way is this to be an exhaustive illustration of all of the arrangements
and/or pattemns that can be formed in tissue contacting wall 12. For example,
any of the arrangements..and/or patterns illustrated in Figs..12-15 can bs ..

interchanged and/or combined with one another in any order, orientation and/or

density.

As seen in Fig. 16, over shoes 10, configured and dimensioned to
be slipped over jaw members 280, 282 of forceps 100, are shown in position over
each jaw member 280, 282 thereof. As seen in Fig. 17, over shoes 10,
configured and dimensioned to be slipped over jaw members 280, 282 of forceps

200, are shown in position over each jaw member 280, 282 thereof.

Although the majority of the figure drawings depict an over shoe for
use with a bipolar forceps for use in connection with endoscopic surgical

procedures, over shoes for open forceps are also contemplated for use in

connection with traditional open surgical procedures.

27
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In use, as depicted in the insulating embodiment of Figs. 18A-18D,
over shoe 10 positioned on at least one of jaw members 280, 282, the surgeon
initially approximates tissue “T" (see Fig. 18A) between the opposing jaw

members 280, 282 and then grasps tissue “T" (see Fig. 188) by manipulating

forceps 100 or 200 to approximate jaw members 280, 282 towards one another.
Once tissue “T" is grasped, the surgeon selectively activates electrosurgical
generator (see Fig. 18C) to supply electrosurgical energy to electrode pad 290
of each jaw member 280, 282. In particular,. electrosurgical energy flows from
the positive terminal of electrosurgical generator , to electrode pad 290 of jaw
member 282, through aperture 24 of over shoe 10 placed on jaw member 282,
through tissue “T", through aperture 24 of over shoe 10 placed on jaw member
280, to electrode pad 290 of jaw member 280, and back to the negative terminal

of electrosurgical generator. As a result thereof, an intermittent pattern of tissue

seals and/or welds “W" are created along tissue “T” (see Figs. 18C and 18D).

The arrangement and/or pattern of apertures 24 formed in over
shoes 10 only permits the sealing and/or welding of tissue “T" which is located
between juxtaposed apertures 24 of over shoes 10 placed on each jaw member
280, 282. Tissue “T" adjacent each aperture 24 remains viable which, as can be
appreciated, allows blood and nutrients to flow through the sealed tissue *T” and

between the individual tissue welds “W" as indicated by arrows “F” of Fig. 18D,

o promote tissue healing and reduce the chances of tissue necrosis. As
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mentioned above, a conductive over shoe 10 may be used to obtain a similar

surgical result.

A controller "C" (see Fig. 18C) may be electrically interposed
between electrosurgical generator and electrode pads 290 to regulate the
electrosurgical energy supplied thereto depending upon certain electrical
parameters, such as, for example, current impedance, temperature, volitage,
tissue type,.tissue thickness, etc. For example, the farceps or.controller “C” may
include one or mare sensors and/or smart sensors (not shown) which
communicate with electrosurgical generator (or with a smart circuit, a computer,
a feedback loop, etc.) to automatically regulate the electrosurgical intensity (e.g.,

waveform, current, voltage, etc.) to enhance the sealing and/or welding process.
The sensors may measure or monitor one or more of the following parameters:
tissue temperature, tissue impedance at the weld site, the change in impedance

of the tissue over time and/or changes in power or current appiied in the tissue
over time. An audible or visual feedback monitor (not shown) may be employed

to convey to the surgeon regarding the overall seal quality of the completion of

an effective tissue seal.

Moreover, a PCB (printed circuit board) circuit or flex circuit (not

shown) may be utilized to provide information relating to the gap distance (e.q.,
with a proximity detector) between jaw members 280, 282, the sealing pressure

between jaw members 280, 282 prior to and during activation, load (e.g., with a

29
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strain gauge), the thickness of tissue “T" prior to or during activation, the

impedance across the tissue during activation, and the rate of tissue expansion

during activation and sealing.

Several examples of such devices and systems are described in

commonly-owned U.S. Patent Publication U.S. 2004/0015163.

It is envisioned that the PCB circuit may be designed to provide
electrical feedback to electrosurgical generator relating to one or more of the
above parameters either on a continuous basis or upon inquiry from
electrosurgical generator. For example, a PCB circuit may be employed to
control the power, current and/or type of current waveform delivered from
electrosurgical generator to jaw members 280, 282 in order to reduce collateral
damage to surrounding tissue during activation, e.g., thermal spread, tissue
vaporization and/or steam from the treatment site. Examples of various control

circuits, generators and algorithms which may be utilized are disclosed in U.S.
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Patent No. 6,228,080 and U.S. Patent Publication U.S. 2003/0004510.

From the foregoing and with reference to the various figure
drawings, those skilled in the art will appreciate that certain modifications can
also be made to the present disclosure without departing from the scope of the
same. For example, it is envisioned that the diameter of the apertures of the
over shoe may be varied during the manufacturing process of the over shoe
according to the type of surgical instrument to be used. In particular, it is
envisioned that one sized aperture diameter may be used for electrosurgical
blades for coagulating or cutting tissue while another aperture diameter may be
used for electrosurgical forceps which utilize a combination of closing force,
gap distance between jaw members and amount of electrosurgical energy, to

seal tissue.

Moreover, it Is envisioned that the number of apertures per
square Inch (or per square centimeter) may be modified during the
manufacturing process to control the treatment area and minimize the collateral

effect to surrounding tissue. In addition, as discussed above, the shape of the

apertures include and are not limited to circular, triangular, rectangular, oval

and the like. It is also contemplated that the thickness of the tissue contacting

wall 12 of the over shoe 10 may be modified during the manufacturing process
to establish a preferred resistance and voltage for creating a desired surgical

effect.
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As mentioned repeatedly above, it is further envisioned that the jaw

members 280, 282 of forceps 100 can be insulative and that an over shoe 10, or
preferably, tissue contacting wall 12 of over shoe 10, is fabricated from a
conductive material and electrically connected to an electrosurgical energy

source (See Fig. 18A). In this manner, any non-electrosurgical forceps can be

retrofitted with over shoe 10 placed on or slipped over at least one of its jaw

members.-.Apertures 24 of overshoe 10 inturn.act as cooling spots (i.e., regions

where limited electrosurgical energy or thermal energy is transmitted). In this

manner, following use and application of electrosurgical energy to tissue “T", the

regions where over shoe 10 contacts tissue "T” is where tissue sealing and/or
welding occurs and the regions where apertures 24 are located do not

experience tissue sealing and/or welding and remain viable tissue. As can be

appreciated, each over shoe would be attachable to a different electrical potential
emanating from an electrosurgical generator such that the over shoes are
capable of conducting bipolar electrosurgical energy through tissue held

therebetwgen. As such, wires or conductive elements 25 would be used to

accomplish this purpose.

As best seen in Fig. 198B, it is also contemplated that over shoe 10

can include electrically conductive tissue contacting portions 27 or projections in
lieu of apertures 24, For example, tissue Contacting wall 12a and/or electrically

conductive tissue contacting portions 27 may be arranged on surface 12a to

32
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project therefrom fo create a pattern of tissue welds for treating tissue. It is also
envisioned that the projections 27 can be coated with non-stick materials. When
utilized on these surfaces, the non-stick materials provide an optimal surface
energy for eliminating sticking due in part to the surface texture and the
susceptibility to surface breakdown due to electrical effects and corrosion in the
presence of biologic tissues, As can be appreciated, reducing the amount that
the tissue “sticks” during sealing improves the overall efficacy of the instrument.

|
" we Y t.

The non-stick materials may be manufactured from one (or a

- combination of one or more) of the following “non-stick” materials, namely, nickel-

chrome, chromium nitride, MedCoat 2000 manufactured by The Electrolizing

Corporation of OHIO, Inconel 600 and tin-nickel. Inconel 600 is a so-called
“super alloy” which is manufactured by Special Metals, Inc. located in Conroe
Texas. Super alloys are primarily used in environments which require resistance
to corrosion and heat. The high Nickel content of Inconel 600 makes the material

especially resistant to organic corrosion. As can be appreciated, these

One particular class of materials disclosed herein has

demonstrated superior non-stick properties and, in some instances, superior

micro-seal quality. For example, nitride coatings which include, but not are not

limited to: TiN, ZrN, TiAIN, and CrN are preferred materials used for non-stick

33
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purposes. CrN has been found to be particularly useful for non-stick purposes
due to its overall surface properties and optimal performance. Other classes of
materials have also been found to reduce overall sticking. For example, high

nickel/chrome alloys with a Ni/Cr ratio of approximately 5:1 have been found to

significantly reduce sticking in bipoiar instrumentation.

While the above disclosure and figures relate to hemostats, forceps

...~..or bipolar instruments, it is contemplated and within.the ‘scope of the present....--

disclosure that the over shoes disclosed herein can be used in connection with

and/or association with electrosurgical pencils and the like.

Although the present disclosure has been described with respect to
particular embodiments, it will be readily apparent to those having ordinary skill in

the art to which it pertains, that changes and modifications may be made thereto

without departing from the spirit or scope of the disclosure.
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CLAIMS:

1. An over shoe for use with electrosurgical instruments capable of
performing tissue sealing, the overshoe comprising:

a tissue contacting wall fabricated from a non-conductive material, the
tissue contacting wall being configured and dimensioned to over lie an
electrically conductive surface disposed on the electrosurgical instrument, the
tissue contacting wall including at least one aperture extending therethrough

and said at least one aperture configured to allow current therethrough.

2. The overshoe according to claim 1, wherein the tissue contacting

wall is fabricated from materials having a high Comparative Tracking Index.

3. The over shoe according to claim 2, wherein the Comparative

Tracking Index is in the range of about 300 to about 600 voits.

4 The over shoe according to claim 1, wherein the tissue contacting
wall is fabricated from a group consisting of at least one of nylons, syndiotactic
polystyrenes, polybutylene terephthalate, polycarbonate, acrylonitrile butadiene
styrene, polyphthalamide, polymide, polyethylene terephthalate,
polyamideimide, acrylic, polystyrene, polyether sulfone, aliphatic polyketone,
acetal copolymer, polyurethane, nylon with polyphenylene-oxide dispersion,

and acrylonitrile styrene acrylate.

S, An over shoe for use with electrosurgical instruments having a
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pair of juxtaposed jaw members pivotably associated with one another, at least
one of which includes an electrically conductive surface disposed thereon In
electrical communication with an electrosurgical energy source, said over shoe
comprising:

a tissue contacting wall configured and dimensioned to selectively anad
substantially overlie the electrically conductive surface of the electrosurgical
instrument, the tissue contacting wall including a plurality of apertures formed
therethrough, said apertures configured to allow current therethrough, the

tissue contacting wall being fabricated from a non-conductive material.

6. The over shoe according to claim 5, wherein the tissue contacting

wall Is fabricated from a ceramic material.

7. The over shoe according to claim 6, wherein the tissue contacting
wall includes a plurality of apertures arranged in pairs along a length of the

electrically conductive surface.

8. The over shoe according to claim 6, wherein the apertures are

randomly arranged.

0. The over shoe according to claim 7, wherein the apertures are

evenly sized.

10.  The over shoe according to claim 7, wherein the apertures are

generally circular.
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11.  The over shoe according to claim 10, wherein the apertures have

a diameter of about 10um to about 1000um.

12.  The over shoe according to claim 7, wherein the apertures are

elongated slots.

13.  The over shoe according to claim 12, wherein the elongated slots
are in at least one of a parallel orientation with respect to the longitudinal axis

and at an angle with respect to the longitudinal axis.

14.  The over shoe according to claim 6, further comprising a pair of
side walls extending from lateral side edges of the tissue contacting wall, and a
bottom wall interconnecting the pair of side walls, the tissue contacting wall, the
bottom wall and the side walls defining a cavity configured and dimensioned to

substantially receive a jaw member of the electrosurgical instrument.

15.  The over shoe according to claim 14, wherein the bottom wall

iIncludes a longitudinally oriented slot running along a length thereof which

promotes friction fit engagement between the over shoe and the jaw member.

16.  The over shoe according to claim 6, further comprising at least
one band extending between and engaged with each side terminal edge of the

tissue contacting wall.

17. The over shoe according to claim 14, further comprising at least
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one inter-engaging member extending from an inner surface of at least one of
the pair of side walls, the at least one inter-engaging member being configured
and dimensioned to engage a complementary recess formed in the jaw

member.

18.  The over shoe according to claim 17, wherein the at least one
inter-engaging member registers the apertures of an over shoe placed on one
of the pair of jaw members relative to the apertures of an over shoe placed on

the other of the other of the pair of jaw members.

19.  The over shoe according to claim 18, wherein the apertures are in

vertical registration relative to one another.

20.  The over shoe according to claim 18, wherein the apertures are

offset relative to one another.

21.  The over shoe according to claim 6, wherein the tissue contacting

wall has a thickness in the range of about 10um to about 2mm.

22. The over shoe according to claim 21, wherein the thickness of the

tissue contacting wall is non-uniform.
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