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ELECTROSURGICAL SCISSORS

BACKGROUND

[0001] Historically, tissue has been cut with scissors of
various designs by a mechanical shearing action as sharpened
blades move past each other on closing. The mechanical
limitations of typical scissor designs and the variation in
tissue types result in the following problems and complica-
tions: tissue squeezing out of the scissor on compression
(“popping out”); incomplete cuts; cut edges that are uneven
(caused by dull scissors or changes in tissue type); the inabil-
ity to see/determine exactly what is being cut; separation and
jamming of scissor blades without cutting tissue when
fibrous, fatty, or tough tissue gets caught between blades; and
dulling of the scissors due to limitations of materials and
mechanisms. Additionally, the sharp blades of traditional
scissors may inadvertently knick or damage other tissues or
structures, such as nerves, blood vessels, tendons, sutures,
implanted electrical leads (pacemaker, defibrillator, neural
stim, etc.) and surgical personnel. Furthermore, general scis-
sor designs do not provide a mechanism to stop bleeding once
tissue has been cut.

[0002] With the advent of electrosurgery, both monopolar
and bipolar scissor designs have been produced to allow for
application of electrical energy to stop bleeding after tissue
has been cut with the scissors. These designs have attempted
to combine both the mechanical shearing action of a regular
scissor and the application functionality of electrosurgical
energy in both cut and coagulation modes. However, attempts
to concentrate electrical energy in a focused manner to
enhance the cutting effect have been sparse. Indeed, most
efforts have been with bipolar instruments which typically
attempt to achieve a small activation zone effect through
optimal electrode distances and placement.

BRIEF SUMMARY

[0003] Embodiments described herein are directed to vari-
ous monopolar and bipolar electrosurgical scissor instru-
ments. In one embodiment, a monopolar electrosurgical scis-
sor instrument includes one scissor blade that has an
electrically conductive tapered edge that is insufficiently
sharp to shear or otherwise mechanically cut tissue. The scis-
sors also include another electrically insulated scissor blade
movably mounted to the first scissor blade. The second scis-
sor blade includes a contact surface that is aligned with the
tapered edge of the first scissor blade. The contact surface of
the second scissor blade may be a substantially flat edge or a
tapered edge. The scissors further include a scissor body that
is or has a conductor that selectively transfers electrical
energy from an energy source to the tapered edge of the first
electrically conductive scissor blade to electrically cut inter-
laying tissue located between the first electrically conductive
scissor blade and the second electrically insulated scissor
blade. The scissor body may also include a switch for selec-
tively activating the energy source that supplies electrical
energy to the scissor. Conversely, the switch may be located
separately from the scissor such as a footswitch activation
mechanism.

[0004] In another embodiment, an alternative monopolar
electrosurgical scissor instrument is provided. The scissors
include a scissor blade that has an electrically conductive
tapered edge that is insufficiently sharp to shear or otherwise
mechanically cut tissue. The scissors also include a second
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electrically conductive scissor blade movably mounted to the
first scissor blade. The second scissor blade includes a contact
surface that is aligned with the tapered edge of the first scissor
blade. The contact surface of the second scissor blade may be
a substantially flat edge or a tapered edge. The first scissor
blade and the second scissor blade are electrically connected
to one another. The scissors further include a scissor body that
is or has a conductor that transfers a monopolar output signal
from an energy source to the tapered edge of the first electri-
cally conductive scissor blade to electrically cut interlaying
tissue located between the first electrically conductive scissor
blade and the second electrically conductive scissor blade.
The scissor body may also include a switch for selectively
activating the energy source that supplies electrical energy to
the scissor. Conversely, the switch may be located separately
from the scissor such as a footswitch activation mechanism.

[0005] In another embodiment, an alternative monopolar
electrosurgical scissor instrument is provided. The scissors
include a scissor blade that has an electrically conductive
tapered edge that is insufficiently sharp to shear or otherwise
mechanically cut tissue. The scissors also include a second
electrically conductive scissor blade movably mounted to the
first scissor blade. The second scissor blade includes a contact
surface that is aligned with the tapered edge of the first scissor
blade. The contact surface of the second scissor blade may be
a substantially flat edge or a tapered edge. The first scissor
blade and the second scissor blade are electrically insulated
from one another. A minimum clearance space is provided
between the first and second blades to prevent the first and
second blades from touching. The scissors further include a
scissor body that is or has a conductor that transfers a
monopolar output signal from an energy source to the tapered
edge of the first electrically conductive scissor blade to elec-
trically cut interlaying tissue located between the first elec-
trically conductive scissor blade and the second electrically
conductive scissor blade. The scissor body may also include
a switch for selectively activating the energy source that sup-
plies electrical energy to the scissor. Conversely, the switch
may be located separately from the scissor such as a foot-
switch activation mechanism.

[0006] In another embodiment, an alternative monopolar
electrosurgical scissor instrument is provided. The scissors
include a scissor blade that has an electrically conductive
tapered edge that is insufficiently sharp to shear or otherwise
mechanically cut tissue. The scissors also include a second
electrically conductive scissor blade movably mounted to the
first scissor blade. The second scissor blade includes a contact
surface that is aligned with the tapered edge of the first scissor
blade. The contact surface of the second scissor blade may be
a substantially flat edge or a tapered edge. The first scissor
blade and the second scissor blade are electrically insulated
from one another. A minimum clearance space is provided
between the first and second blades to prevent the first and
second blades from touching. The scissors further include a
scissor body that is or has two conductors. One conductor
selectively transfers a monopolar output signal from an
energy source to the tapered edge of the first electrically
conductive scissor blade. The second conductor acts as a
return lead for the monopolar signal and electrically connects
the second electrically conductive scissor blade to the return
input of the ESU. When activated this arrangement serves to
electrically cut interlaying tissue located between the first
electrically conductive scissor blade and the second electri-
cally conductive scissor blade. The scissor body may also
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include a switch for selectively activating the energy source
that supplies electrical energy to the first scissor blade. Con-
versely, the switch may be located separately from the scissor
such as a footswitch activation mechanism.

[0007] Instill another embodiment, a bipolar electrosurgi-
cal scissor instrument is provided. The scissors include a
scissor blade that has an electrically conductive tapered edge
that is insufficiently sharp to shear or otherwise mechanically
cut tissue. The scissors also include a second electrically
conductive scissor blade being movably mounted to the first
electrically conductive scissor blade. The second scissor
blade has a contact surface that is aligned with the tapered
edge of the first scissor blade. The contact surface of the
second scissor blade may be a substantially flat edge or a
tapered edge. The scissors also include a scissor body that is
or has conductors that transfer electrical energy from an
energy source to the tapered edge of the first electrically
conductive first scissor blade in a first polarity and transfers
electrical energy to the substantially flat contact surface of the
second scissor blade in a second polarity that is opposite from
the first polarity. The transferred energy electrically cuts
interlaying tissue located between the first electrically con-
ductive scissor blade and the second electrically conductive
scissor blade. The scissor body may also include a switch for
selectively activating the energy source that supplies electri-
cal energy to the scissor. Conversely, the switch may be
located separately from the scissor such as a footswitch acti-
vation mechanism.

[0008] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an aid
in determining the scope of the claimed subject matter.
[0009] Additional features and advantages will be set forth
in the description which follows, and in part will be apparent
to one of ordinary skill in the art from the description, or may
be learned by the practice of the teachings herein. Features
and advantages of embodiments of the invention may be
realized and obtained by means of the instruments and com-
binations particularly pointed out in the appended claims.
Features of the embodiments of the present invention will
become more fully apparent from the following description
and appended claims, or may be learned by the practice of the
invention as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] To further clarify the above and other advantages
and features of embodiments of the present invention, a more
particular description of embodiments of the present inven-
tion will be rendered by reference to the appended drawings.
It is appreciated that these drawings depict only typical
embodiments of the invention and are therefore not to be
considered limiting of its scope. The embodiments of the
invention will be described and explained with additional
specificity and detail through the use of the accompanying
drawings in which:

[0011] FIG. 1illustrates a side view of a laparoscopic elec-
trosurgical device according to one embodiment.

[0012] FIG. 2A illustrates an isometric view of an electro-
surgical scissor blade with a substantially flat top surface.
[0013] FIG. 2B illustrates an isometric view of an electro-
surgical scissor blade with a tapered top surface.
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[0014] FIG. 3illustrates an isometric view of an electrosur-
gical scissor blade with a tapered bottom surface.

[0015] FIG. 4A illustrates an isometric view of two elec-
trosurgical scissor blades in which the top blade is powered
with electrical energy.

[0016] FIG. 4B illustrates an isometric view of two electro-
surgical scissor blades in which the bottom blade is powered
with electrical energy.

[0017] FIG. 4C illustrates an isometric view of two electro-
surgical scissor blades in which both the top and bottom
blades are powered with electrical energy, and where the
bottom blade has a substantially flat top surface.

[0018] FIG. 4D illustrates an isometric view of two elec-
trosurgical scissor blades in which both the top and bottom
blades are powered with electrical energy, and where the
bottom blade has a tapered top surface.

[0019] FIG. 5 illustrates an isometric view of two electro-
surgical scissor blades in a closed position.

[0020] FIG. 6 illustrates an isometric view of a biopsy
cutter device according to one embodiment.

DETAILED DESCRIPTION

[0021] Embodiments described herein are directed to vari-
ous monopolar and bipolar electrosurgical scissor instru-
ments. In one embodiment, a monopolar electrosurgical scis-
sor instrument includes one scissor blade that has an
electrically conductive tapered edge that is insufficiently
sharp to shear or otherwise mechanically cut through tissue.
The scissors also include another electrically insulated scis-
sor blade movably mounted to the first scissor blade. The
second scissor blade includes a contact surface that is aligned
with the tapered edge of the first scissor blade. The contact
surface of the second scissor blade may be a substantially flat
edge or a tapered edge. The scissors further include a scissor
body that is or has a conductor that transfers electrical energy
from an energy source to the tapered edge of the first electri-
cally conductive scissor blade to electrically cut interlaying
tissue located between the first electrically conductive scissor
blade and the second electrically insulated scissor blade. The
scissor body may also include a switch for selectively acti-
vating the energy source that supplies electrical energy to the
scissor. Conversely, the switch may be located separately
from the scissor such as a footswitch activation mechanism.
[0022] In another embodiment, an alternative monopolar
electrosurgical scissor instrument is provided. The scissors
include a scissor blade that has an electrically conductive
tapered edge that is insufficiently sharp to shear or otherwise
mechanically cut through tissue. The scissors also include a
second electrically conductive scissor blade movably
mounted to the first scissor blade. The second scissor blade
includes a contact surface that is aligned with the tapered edge
of the first scissor blade. The contact surface of the second
scissor blade may be a substantially flat edge or a tapered
edge. The first scissor blade and the second scissor blade are
electrically insulated from one another. A minimum clear-
ance space is provided between the first and second blades to
prevent the first and second blades from touching. The scis-
sors further include a scissor body that is or has a conductor
that transfers a monopolar output signal from an energy
source to the tapered edge of the first electrically conductive
scissor blade to electrically cut interlaying tissue located
between the first electrically conductive scissor blade and the
second electrically conductive scissor blade. The scissor
body may also include a switch for selectively activating the
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energy source that supplies electrical energy to the scissor.
Conversely, the switch may be located separately from the
scissor such as a footswitch activation mechanism.

[0023] In another embodiment, an alternative monopolar
electrosurgical scissor instrument is provided. The scissors
include a scissor blade that has an electrically conductive
tapered edge that is insufficiently sharp to shear or otherwise
mechanically cut through tissue. The scissors also include a
second electrically conductive scissor blade movably
mounted to the first scissor blade. The second scissor blade
includes a contact surface that is aligned with the tapered edge
of the first scissor blade. The contact surface of the second
scissor blade may be a substantially flat edge or a tapered
edge. The first scissor blade and the second scissor blade are
electrically insulated from one another. A minimum clear-
ance space is provided between the first and second blades to
prevent the first and second blades from touching. The scis-
sors further include a scissor body that is or has two conduc-
tors. One conductor transfers a monopolar output signal from
an energy source to the tapered edge of the first electrically
conductive scissor blade. The second conductor acts as a
return lead for the monopolar signal and electrically connects
the second electrically conductive scissor blade to the return
input of the ESU. The first conductor selectively transfers a
monopolar output signal from an energy source to the tapered
edge of the first electrically conductive scissor blade to elec-
trically cut interlaying tissue located between the first elec-
trically conductive scissor blade and the second electrically
conductive scissor blade. The scissor body may also include
a switch for selectively activating the energy source that sup-
plies electrical energy to the scissor. Conversely, the switch
may be located separately from the scissor such as a foot-
switch activation mechanism.

[0024] In still another embodiment, a bipolar electrosurgi-
cal scissor instrument is provided. The scissors include a
scissor blade that has an electrically conductive tapered edge
that is insufficiently sharp to shear or otherwise mechanically
cut tissue. The scissors also include a second electrically
conductive scissor blade being movably mounted to the first
electrically conductive scissor blade. The second scissor
blade has a contact surface that is aligned with the tapered
edge of the first scissor blade. The contact surface of the
second scissor blade may be a substantially flat edge or a
tapered edge. The scissors also include a scissor body that is
or has a conductor that transfers electrical energy from an
energy source to the tapered edge of the first electrically
conductive first scissor blade in a first polarity and transfers
electrical energy to the substantially flat contact surface of the
second scissor blade in a second polarity that is opposite from
the first polarity. The transferred energy electrically cuts
interlaying tissue located between the first electrically con-
ductive scissor blade and the second electrically conductive
scissor blade. The scissor body may also include a switch for
selectively activating the energy source that supplies electri-
cal energy to the scissor. Conversely, the switch may be
located separately from the scissor such as a footswitch acti-
vation mechanism.

[0025] Each of the above embodiments will be described
with reference to FIGS. 1-5 below. FIG. 1 illustrates a lap-
aroscopic electrosurgical device 100 that may be used in
various laparoscopic or other minimally invasive surgeries.
The laparoscopic electrosurgical device 100 includes various
parts that function together to sever tissue, as directed by the
operator (typically, a surgeon). For instance, the device 100
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includes a handle 101. The handle may be designed such that
squeezing the lever of the handle toward the other part of the
handle activates one or both of the electrosurgical scissor
blades (105 & 106). This activation may lower the top scissor
blade 105 onto the bottom scissor blade 106. Additionally or
alternatively, squeezing the lever of the handle may initiate
the flow of electrical current to one or both of the electrosur-
gical scissor blades (105 & 106). In other cases, the handle
101 (or another part of the device 100) may include a separate
switch or button (not shown) that initiates the flow of electri-
cal energy to one or both of the electrosurgical blades. In still
other cases, a switch mechanism such as a foot switch may be
used to initiate the flow of electrical energy to one or both of
the electrosurgical blades.

[0026] The handle (or any other part of the laparoscopic
electrosurgical device 100) may include an input 102 for
electrical energy. This electrical energy may be used to elec-
trically cut any tissue that is between the top blade 105 and the
bottom blade 106. The electrical energy is received from a
local or remote power source, such as an electrosurgical gen-
erator (ESU). The power source may be designed to provide
a specified amount of electrical energy or current with a
specified waveform to one or both of the electrosurgical scis-
sor blades (105 and/or 106). The electrical energy is carried
over a wire or other electrical conductor through an elongated
shaft 104 to the scissor blade(s). In some embodiments, the
laparoscopic electrosurgical device 100 may include cap 103
that separates the handle 101 and the elongated shaft 104. In
some embodiments, the shaft 104 and scissor blades 105/106
of the laparoscopic electrosurgical device 100 may be
inserted into a patient’s body up to the cap 103. In this man-
ner, the scissor blades can be used to cut tissue within the
patient’s body, without having to make a large incision in the
patient’s body. As laparoscopic surgical devices are generally
known in the art, the discussion below will focus on the
electrosurgical blades 105 and 106.

[0027] The electrosurgical scissor blades 105 and 106 may
be referred to herein as “energy concentrating scissors”,
“energy concentrating scissor blades”, or simply “electrosut-
gical blades”. Energy concentrating scissors use high density
(highly focused) electrical energy to cut through tissue after it
has been captured in the closed scissors. Because the electro-
surgical blades are not sufficiently sharp to shear or otherwise
mechanically cut tissue, tissue may be grasped by the scissors
without cutting the tissue. The electrosurgical blades will
only cut the tissue when electrical current is applied. As such,
adoctoror other user may grasp the tissue between the scissor
blades 105 and 106 and, after confirming the desired location,
positioning, or tissue, may initiate the flow of electricity to
one or both scissor blades 105/106. The electrical energy is
concentrated along the tapered edge 113 (FIG. 3) of the
scissor blade 105 and the blade cuts through the intervening
tissue.

[0028] The energy concentrating scissors of the present
disclosure present various advantages. For instance, tissue
canbe firmly grasped or captured in the closed electrosurgical
scissors without cutting the tissue. When the tissue is firmly
grasped by the closed scissors, the tissue may be retracted or
pulled away from other bodily structures for viewing prior to
electrically cutting the tissue (i.e. activation of electrical
energy to one or both of the scissor blades). This allows the
doctor or other user to identify tissues and structures that will
be cut prior to actually making the cut. The doctor can even
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pull tissues away from sensitive structures such as nerves,
blood vessels, ducts, tendons, etc. to ensure accidental dam-
age does not occur.

[0029] The fact that the disclosed electrosurgical scissors
do not cut by mechanical shearing provides additional ben-
efits. For instance, since a cut is made using electrical energy,
there are less compression forces applied to the intervening
tissue as a cut is made. As a result, the intervening tissue
squeezes and “pops out” less during a cutting procedure.
Additionally, the electrosurgical scissors do not become dull
like mechanical shearing scissors do after repeated use. As
such, tissue cuts do not become uneven due to dullness.
Moreover, a change in tissue type does not affect the direction
of the cut, which aids in preventing uneven edges.

[0030] Furthermore, the electrosurgical scissor blades are
not mechanically sharp enough to cut tissue, structures, etc.
Rather, the scissor blades are designed to only cut tissue that
is in contact with a return signal path (e.g. the return path from
blade 105 to blade 106). The surgeon or other user cannot
accidentally cut him- or herself or other surgical personnel, or
other surrounding nonconductive items such as sutures or
gloves. Moreover, since scissor action of the electrosurgical
scissors does not include blades moving past each other (e.g.,
in a mechanical shearing action), tissue does not get caught
between blades and cause separation and/or jamming of the
scissors.

[0031] The presently disclosed scissor blades may be
coated with an insulating material. This coating or insulation
may cover the entire blade, or may coat the entire blade with
the exception of the concentrating edge 113 of the electrosur-
gical scissors. The insulating material may include one or
more layers of various different materials. Examples of such
materials include Polytetrafluoroethylene (PTFE), silicone,
other high temperature polymers, glass, ceramic, other silica
based insulating materials, etc. The coating may acts as both
anon-stick coating and a dielectric layer to help focus energy
along the edge of the scissor blade.

[0032] Focused electrical energy produces minimal to no
thermal necrosis (spread) during activation and cutting. The
cut is clean and thermal damage to adjacent tissue is mini-
mized. The electrosurgical scissors may use a relatively low
amount of power to generate the cut effect (e.g. in the range of
20-50 Watts). As such, small structures and thin membranes
can be safely cut without damage to neighboring tissue out-
side the incision line. In some embodiments, coagulation
energy may also be delivered with the active scissor blade to
stop bleeding at or near the cut. Vessels may even be grasped
and sealed with the application of coagulation waveform
energy.

[0033] The energy concentrating scissors 100 may be
implemented in substantially any scissor style design, includ-
ing those which currently use a mechanical shearing or cut-
ting action to cut tissue. These styles may include, but are not
limited to, hand-held scissors such as: straight tipped, curved
tip, Iris scissors, Mayo scissors, Metzenbaum scissors, Dura
scissors, Braun-Stadler Episiotomy scissors, micro scissors,
endoscopic scissors and others. It is also applicable to laparo-
scopic scissors and other minimally invasive cutting instru-
ments.

[0034] In some embodiments, the electrosurgical scissors
are designed to have an electric energy concentrating edge
113. This tapered edge may have a width of about 0.2 mm or
less. This allows for a sharpened edge which is not sharp
enough to mechanically cut by itself, but which focuses and
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concentrates the electrical energy in a way that easily cuts
through tissue. A coating such as PTFE or other types of
fluoropolymers, silicone, other high temperature organic
polymers, glass, ceramic, organosilicones and other high
temperature combination polymers, diamond, as well as any
other high temperature resistant, electrically insulative mate-
rials may be used to coat or cover the scissor tip(s) 108, as well
as the whole scissor body or portions of the scissor body 105.
The edge of the cutting surface 113 may be fully coated, left
uncoated, or cleaned of coating, depending on the insulation
value and other coating characteristics of the chosen material
in order to focus the electrical energy. In this way, mechanical
shearing is eliminated as the cutting mechanism, and tissue
may be grasped prior to cutting for evaluation and exclusion
of tissues or structures that need to be protected.

[0035] FIG. 4A incorporates the elements of FIGS. 2A and
3. As shown in FIG. 4A, a monopolar electrosurgical scissor
instrument 115 may be provided. The electrosurgical scissors
include a top scissor blade 105 that has an electrically con-
ductive tapered edge 113. As shown by itself in FIG. 3, the top
blade 105 has a tapered edge 113 that is insufficiently sharp to
mechanically shear or otherwise cut tissue. As explained
above, the edge 113 may be tapered to a width of about 0.2
mm or less.

[0036] The tapered edge 113 of the top scissor blade 105
may also include a dropdown rounded corner 112. The drop-
down rounded corner 112 allows continuous electrosurgical
tissue cutting. Accordingly, if electrical energy is flowing to
the top scissor blade 105, the dropdown rounded corner may
slide through tissue, electrically cutting the tissue in a con-
tinuous motion, without requiring the scissor blades to open
and close on the tissue. Like edge 113, however, the drop-
down rounded corner 112 is not sharp enough to mechani-
cally shear or otherwise cut tissue. Slide cuts are only per-
formed when electrical energy is flowing to the scissor blade
105.

[0037] The monopolar scissors 115 also include an electri-
cally insulated bottom scissor blade 106 A that is positioned
below the top blade 105 and is movably mounted to the top
scissor blade. As shown in FIG. 2A, the bottom scissor blade
106A includes a substantially flat contact surface 107A that is
aligned with the tapered edge 113 ofthe top scissor blade 105.
The bottom scissor blade 106A, like the top blade 105,
includes a mounting hole 109 through which a mounting pin
or other fastening mechanism may be used to fasten the two
scissor blades together. The scissor blades may separate (as
shown in FIG. 4A) to allow the insertion of tissue between the
blades. The blades may then beclosed as shown in FIG. 5. The
bottom scissor blade 106A includes a cavity 110 through
which the interlocking portion 111 and/or a portion of the
dropdown rounded corner 112 of the top blade 105 is allowed
to pass. The cavity and interlocking portion may align the
scissor blades to ensure that the blades do not bend or twist in
response to pressure applied to the tissue. The cavity 110 may
also simply allow at least of portion of the dropdown rounded
corner 112 to be inserted therein as the scissors are closed.
[0038] In some cases, as shown in FIG. 2B, the bottom
scissor blade 106B may have a tapered edge 107B. In such
cases, both the top blade 105 and the bottom blade 106B
include tapered edges (113 and 107B, respectively). As with
the top scissor blade’s tapered edge 113, the bottom blade’s
tapered edge 107B is insufficiently sharp to shear or other-
wise mechanically cut tissue. The cutting occurs only when
electrical energy is applied. The bottom scissor blade,
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whether tapered (106B) or flat (106A) may be electrically
insulated, or may be electrically conductive. Likewise,
whether tapered (106B) or flat (106A), the bottom scissor
blade may include a cavity 110 for receiving the dropdown
rounded corner 112 of the top scissor blade 105.

[0039] The bottom scissor blade 106 may be toothed to
clamp tissue between the top scissor blade 105 and the bottom
scissor blade. The teeth may be substantially any shape or
size, and may be arranged in any of a variety of different
patterns. Additionally or alternatively, the bottom scissor
blade may be U-shaped to clamp tissue between the top and
bottom blades. The outside edges of the top and bottom scis-
sor blades may be blunted to allow blunt dissections. Thus,
the blunt tips 108 may be inserted into a body cavity, and the
scissor blades may be used to separate tissues in the cavity
without mechanically or electrically cutting those tissues.

[0040] The electrical energy used to perform the cutting in
the monopolar electrosurgical device 115 may include apulse
waveform that varies the amount of current delivered to the
scissor blade(s) based on a determined impedance level of the
tissue. Thus, current may be delivered to the electrically con-
ductive top scissor blade 105 to perform a cut. The current
may vary depending on a measured impedance level of the
tissue being cut. This impedance level may increase or
decrease based on the amount or type of tissue that is cur-
rently between the top and bottom blades (105 and 106). If
there is a greater amount of'tissue, or if there is a denser type
of tissue, more current may be sent to the blade(s). Con-
versely, if there is a lesser amount of tissue, or if there is a less
dense type of tissue currently between the blades, less current
may be sent to the blade(s) to cut the tissue. A coagulation
signal may also be sent through the top electrically conduc-
tive scissor blade 105, the bottom electrically conductive
scissor blade 106, or the top and bottom electrically conduc-
tive scissor blades (105 and 106) to coagulate surrounding
tissues. The coagulation signal may thus be delivered through
the active scissor tip(s) to help stop bleeding of cut tissues and
vessels. This design may also be employed as a cutting blade
for vessel sealers to cut tissue that has been, or is about to be
sealed. This may, at least in some embodiments, replace
mechanical cutters often used in commercial vessel sealing
products.

[0041] The monopolar electrosurgical scissors 115 further
include a scissor body (as shown in the laparoscopic electro-
surgical device 100 of FIG. 1) that includes a switch or lever
101 that selectively transfers electrical energy from an energy
source to the tapered edge 113 of the electrically conductive
top scissor blade 105. When activated, electrical energy is
transferred to the top scissor blade 105 which then cuts inter-
laying tissue located between the top electrically conductive
scissor blade 105 and the bottom electrically insulated scissor
blade 106A.

[0042] Inanother embodiment, shown in FIG. 4C, an alter-
native monopolar electrosurgical scissor instrument is pro-
vided. The electrosurgical scissors include a top scissor blade
105 having an electrically conductive tapered edge 113. The
tapered edge 113 is insufficiently sharp to shear or otherwise
mechanically cut tissue. The scissors also include a bottom
electrically conductive scissor blade 106 movably mounted to
the first scissor blade 105. The bottom scissor blade includes
a substantially flat contact surface 107A that is aligned with
the tapered edge 113 of the top scissor blade. Thus, when the
top scissor blade is lowered to the flat contact surface 107A,
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the two blades meet, as shown in FIG. 5. In some cases, the
bottom scissor blade 106B may include a tapered edge 107B
(as shown in FIG. 2B).

[0043] In this embodiment, the top scissor blade 105 and
the bottom scissor blade 106 are electrically insulated from
one another, and a minimum clearance space is provided
between the top and bottom blades to prevent the top and
bottom blades from touching when the scissor is closed. In
some cases, the electrosurgical scissors may be designed to
allow electrical current to be returned via an electrically con-
ductive bottom blade. Thus, various embodiments are pos-
sible.

[0044] As shown in FIG. 4A, shading on the top blade 105
indicates that the top blade is conductive and can allow elec-
trical current to flow through it. FIG. 4B illustrates an
embodiment where the top blade 105 is insulated and the
bottom blade 106B (with tapered edge 107B) is conductive
(as indicated by the shading). The bottom blade 106B
includes a rounded corner 112 for performing continuous cuts
when power is activated. The top blade 105 includes a cavity
110 for receiving the aligning member 111 of the bottom
blade 106B. The top blade may have a flat edge (107A) or a
tapered edge (107B) (as shown). FIGS. 4C and 4D illustrate
bipolar embodiments where both blades are conductive. FIG.
4C illustrates the case where the bottom blade 106 A has a
substantially flat contact surface 107 A, while FIG. 4D illus-
trates the case where the bottom blade 106B has a tapered
contact surface 107B.

[0045] As with other embodiments described above, the
electrosurgical scissors 115 of F1G. 4C may include a scissor
body (e.g. a laparoscopic body 100) that includes a switch or
lever (e.g. handle 101) that selectively transfers a monopolar
output signal from an energy source to the tapered edge 113 of
the electrically conductive top scissor blade 105 to electri-
cally cut interlaying tissue located between the electrically
conductive top scissor blade 105 and the electrically conduc-
tive bottom scissor blade 106,

[0046] A vessel sealing instrument may be configured to
cauterize and trim tissue. The vessel sealer may include a
monopolar scissor type blade cutter such as the electrosurgi-
cal scissors shown in FIG. 4A. The vessel sealing instrument
may also include a monopolar signal with electrical return
through other contact portions of the sealer, such as the scis-
sors shown in FIG. 4B. As explained above, a minimal clear-
ance is provided between blades so that the scissor blades do
not touch when closed. The vessel sealing instrument may
further include a bipolar scissor type blade cutter (with the
energy concentrating features outlined above), such as the
scissors shown in FIG. 4C. Again here, a minimal clearance is
provided between scissor blades so the blades do not touch
when closed.

[0047] Other embodiments for a vessel sealer include using
the dropdown curved edge 112 as a sliding cutter. The top
blade is activated with electrical energy (monopolar) and
pushed or pulled through the vessel tissue captured in a closed
sealer clamp before or after sealing is completed. In another
embodiment, a vessel sealer may be monopolar and may
include a return through other contact portions of the sealer
(e.g. via aligning member 111), and may be pushed or pulled
through the vessel tissue captured in a closed sealer clamp
before or after sealing is completed. Still further, a bipolar
vessel sealer may include a sliding cutter (with energy con-
centrating features) that is activated to perform sliding cuts
through vessel tissue captured in a closed sealer clamp before



US 2013/0325004 A1

or after sealing is completed. The bipolar vessel sealer may
include contact portions for transferring electricity. or may
include two isolated areas on the scissor blade itself.

[0048] In a yet another embodiment, a bipolar electrosur-
gical scissor instrument is provided. The scissors include a
top scissor blade 105 having an electrically conductive
tapered edge 113. The tapered edge is insufficiently sharp to
shear or otherwise mechanically cut tissue. The electrosurgi-
cal scissors also include a bottom electrically conductive
scissor blade 106 being movably mounted to the first electri-
cally conductive scissor blade. The second scissor blade
106A has a substantially flat contact surface 107A that is
aligned with the tapered edge 113 of the first scissor blade.
The electrically conductive bottom blade 106A may be
toothed to clamp tissue between the top scissor blade 105 and
the bottom scissor blade 106B. The bottom blade may have a
flat contact surface (107A) (as shown in FIG. 4C) or a tapered
contact surface (107B) (as shown in FIG. 4D).

[0049] In a bipolar implementation, the electrical energy
may include a substantially continuous waveform supplying
substantially continuous electrical energy to the first and sec-
ond scissor blades (as opposed to the variable pulses of the
monopolar implementation). As with the monopolar imple-
mentation, the bipolar electrosurgical scissors allow a sur-
geon or other user to close the scissors to clamp the interlay-
ing tissue. The surgeon can then see what tissue is about to be
cut. If he or she does not desire to cut, no electrical energy is
applied to the blade(s), and the tissue is not cut. If, however,
the user does desire to cut, the user pulls a lever or switch to
activate the electrical energy. The scissors then electrically
cut the tissue, without shearing it. Because the blades are not
sharp enough to shear tissue, the user cannot accidentally nick
surrounding tissue or other objects.

[0050] Inthe bipolar implementation, as with the monopo-
lar implementation, the electrosurgical scissors include a
scissor body that has a switch or lever (e.g. handle 101) that
selectively activates an electrical energy source so that elec-
trical signal is conducted to the tapered edge 113 of the
electrically conductive top scissor blade in a first polarity.
Conversely, the switch may be located separate from the
scissor such as a footswitch activation mechanism. The elec-
trical energy is also transferred to the substantially flat contact
surface 107A of the bottom scissor blade in a second, differ-
ent polarity that is opposite from the first polarity. The trans-
ferred energy electrically cuts interlaying tissue located
between the electrically conductive top scissor blade and the
electrically conductive bottom scissor blade (106A). In this
manner, the surgeon can grasp the tissue, determine what is
being cut, and then make the cut. Various different blades may
be used, along with different active blade scenarios (top blade
active, bottom blade active, both blades active, different sec-
tions or traces on one blade active, different sections or traces
on both blades active, etc.). The blades may also include
dropdown curved edges 112 to allow continuous or sliding
cuts. The blunt outer edges 108 also allow the scissors to be
used for blunt dissections.

[0051] Accordingly, monopolar and bipolar electrosurgical
scissor embodiments are described. These electrosurgical
scissors may be used to electrically cut tissue in a variety of
different situations, including in laparoscopic and other mini-
mally invasive surgeries.

[0052] Electrosurgical scissor instruments of the present
invention may also take the form of scissor-type biopsy cut-
ters. Like the embodiments discussed in connection with
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FIGS. 1-5, the biopsy cutters of the present invention may be
monopolaror bipolar electrosurgical instruments. The biopsy
cutters of the present invention may be used to collect tissue
samples for analysis. Incorporation of the principles of the
present invention into the biopsy cutters enables the biopsy
cutters to cut tissue faster, cleaner, and with less thermal
damage to the collected tissue sample.

[0053] FIG. 6 illustrates an exemplary embodiment of a
scissor-type biopsy cutter 120 that incorporates the principles
of the present invention. Biopsy cutter 120 may be connected
to the distal end of an elongated shaft 121. Although not
illustrated in FIG. 6, a handle similar to handle 101 may be
disposed at the proximal end of elongated shaft 121 to facili-
tate activation of biopsy cutter 120,

[0054] Biopsy cutter 120 has a generally clamshell-like
configuration. More specifically, biopsy cutter 120 includes a
first half 122 and a second half 124 connected at a hinge 125.
As first half 122 and/or second half 124 move about hinge
125, biopsy cutter 120 opens and closes. In other words, as
first half 122 and/or second half 124 move about hinge 125,
firsthalf122 and second half 124 are moved closer together or
further apart in a scissor-like action. Thus, biopsy cutter 120
may be considered a scissor-type device. Similarly, first half
122 and second half 124 may be considered scissor blades.
[0055] AscanbeseeninFIG. 6, firsthalf122 includes a cup
portion 126 and second half 124 includes a cup portion 128.
Cup portions 126, 128 cooperate to form an interior space
within biopsy cutter 120 when first half 122 and second half
124 are closed. When a tissue sample is to be retrieved, biopsy
cutter 120 may be opened as shown in FIG. 6 and positioned
so the desired tissue is between first half 122 and second half
124. Biopsy cutter 120 may then be closed so that the desired
tissue is positioned within the interior space formed by cup
portions 126, 128.

[0056] Similar to the scissor instruments described above,
electrical current may flow from first half 122 and/or second
half 124 in order to cut out the desired tissue sample. As can
be seen in FIG. 6, first half 122 includes a tapered edge 130
that extends around at least a portion of cup portion 126.
Second half 124 includes a substantially flat contact surface
132 that extends around at least a portion of cup portion 128
and that is aligned with tapered edge 130. Like tapered edge
113 described above, tapered edge 130 may have a width of
about 0.2 mm or less, which allows for a sharpened edge that
is not sharp enough to mechanically cut by itself, but which
focuses and concentrates the electrical energy in a way that
easily cuts through tissue.

[0057] Inamonopolar situation, first half 122 may be con-
ductive such that electrical current can flow through it and
second half 124 may be electrically insulated. In a bipolar
situation, both first half 122 and second half 124 may be
conductive.

[0058] In alternative embodiments, rather than having a
substantially flat contact surface 132, second half 124 may
include a tapered edge similar to tapered edge 130. In such an
embodiment, the instrument may be configured as a monopo-
lar instrument or a bipolar instrument. For instance, in a
monopolar situation, either one of first half 122 and second
half 124 may be conductive while the other is electrically
insulated. In a bipolar situation, first half 122 and second half
124 are both conductive.

[0059] Also like the scissors described above in connection
with FIGS. 10-5, biopsy cutter 120 may include a coating
such as PTFE or other types of fluoropolymers, silicone, other
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high temperature organic polymers, glass, ceramic, organo-
silicones and other high temperature combination polymers,
diamond, as well as any other high temperature resistant,
electrically insulative materials may be used to coat or cover
all or portions of first half 122 and/or second half 124. The
edge of tapered surface 130 may be fully coated, left
uncoated, or cleaned of coating, depending on the insulation
value and other coating characteristics of the chosen material
in order to focus the electrical energy. In this way, mechanical
shearing is eliminated as the cutting mechanism, and tissue
may be grasped prior to cutting for evaluation and exclusion
of tissues or structures that need to be protected.

[0060] The present invention may be embodied in other
specific forms without departing from its spirit or essential
characteristics. The described embodiments are to be consid-
ered in all respects only as illustrative and not restrictive. The
scopeofthe invention is, therefore, indicated by the appended
claims rather than by the foregoing description. All changes
which come within the meaning and range of equivalency of
the claims are to be embraced within their scope.

We claim:

1. A monopolar electrosurgical scissor instrument, com-
prising:

afirst electrically conductive scissor blade having a tapered

edge that concentrates electrical energy transmitted
from the electrosurgical scissor instrument to patient
tissue during an electrosurgical procedure, the tapered
edge being insufficiently sharp to shear or mechanically
cut tissue;

asecond scissor blade movably mounted to the first scissor

blade, the second scissor blade comprising a contact
surface that is aligned with the tapered edge of the first
scissor blade; and

a scissor body comprising a conductor that transfers elec-

trical energy from an energy source to the tapered edge
of the first scissor blade to electrically cut interlaying
tissue located between the first scissor blade and the
second scissor blade.

2. The monopolar electrosurgical scissor instrument of
claim 1, wherein the tapered edge of the first scissor blade
includes a dropdown rounded corner that allows continuous
electrosurgical tissue cutting.

3. The monopolar electrosurgical scissor instrument of
claim 1, wherein the second scissor blade is electrically con-
ductive.

4. The monopolar electrosurgical scissor instrument of
claim 1, wherein the second scissor blade is electrically insu-
lated.

5. The monopolar electrosurgical scissor instrument of
claim 1, wherein the contact surface of the second scissor
blade comprises an electrically insulated tapered edge that is
insufficiently sharp to shear or mechanically cut tissue.

6. The monopolar electrosurgical scissor instrument of
claim 1, wherein the contact surface of the second scissor
blade comprises an electrically conductive tapered edge that
is insufficiently sharp to shear or mechanically cut tissue.

7. The monopolar electrosurgical scissor instrument of
claim 1, wherein the contact surface of the second scissor
blade comprises a substantially flat and electrically insulated
edge.

8. The monopolar electrosurgical scissor instrument of
claim 1, wherein the contact surface of the second scissor
blade comprises a substantially flat and electrically conduc-
tive edge.
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9. The monopolar electrosurgical scissor instrument of
claim 1, wherein the second scissor blade is at least one of
toothed and textured to clamp tissue between the first scissor
blade and the second scissor blade.

10. The monopolar electrosurgical scissor instrument of
claim 1, wherein the second scissor blade is U-shaped to
clamp tissue between the first scissor blade and the second
scissor blade.

11. The monopolar electrosurgical scissor instrument of
claim 1, wherein the first and second scissor blades comprise
outside edges that are blunted to allow for blunt dissections.

12. The monopolar electrosurgical scissor instrument of
claim 1, wherein the electrosurgical scissors comprise at least
one of the following types of scissors: straight tipped, curved
tip, Iris scissors, Mayo scissors, Metzenbaum scissors, Dura
scissors, Braun-Stadler Episiotomy scissors, Micro scissors,
endoscopic scissors, and laparoscopic scissors.

13. The monopolar electrosurgical scissor instrument of
claim 1, wherein the electrical energy comprises a pulse
waveform that varies the amount of current delivered to the
first scissor blade based on a determined impedance level of
the interlaying tissue.

14. The monopolar electrosurgical scissor instrument of
claim 1, wherein a coagulation signal is sent through the first
electrically conductive scissor blade to coagulate surround-
ing tissues.

15. The monopolar electrosurgical scissor instrument of
claim 1, wherein the tapered edge of the first scissor blade has
a width of about 0.2 mm or less.

16. The monopolar electrosurgical scissor instrument of
claim 1, wherein the contact surface of the second scissor
blade has a width of about 0.2 mm or less.

17. The monopolar electrosurgical scissor instrument of
claim 1, wherein the scissor body further comprises a switch
that selectively transfers electrical energy via the conductor
from the energy source to the tapered edge of the first scissor
blade to electrically cutinterlaying tissue located between the
first scissor blade and the second scissor blade.

18. A monopolar electrosurgical scissor instrument, com-

prising:

a first electrically conductive scissor blade having a tapered
edge that concentrates electrical energy transmitted
from the electrosurgical scissor instrument to patient
tissue during an electrosurgical procedure, the tapered
edge being insufficiently sharp to shear or mechanically
cut tissue, and the electrical energy comprising a
monopolar output signal;

a second electrically conductive scissor blade movably
mounted to the first scissor blade, the second scissor
blade comprising a contact surface that is aligned with
the tapered edge of the first scissor blade, wherein the
first scissor blade and the second scissor blade are elec-
trically insulated from one another and wherein a mini-
mum clearance space exists between the first and second
blades to prevent the first and second blades from touch-
ing; and

a scissor body comprising a conductor that transfers elec-
trical energy from an energy source to the tapered edge
of the first electrically conductive first scissor blade to
electrically cut interlaying tissue located between the
first electrically conductive scissor blade and the second
electrically conductive scissor blade.
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19. The monopolar electrosurgical scissor of claim 18,
wherein the electrical energy is returned via the second elec-
trically conductive scissor blade.

20. The monopolar electrosurgical scissor of claim 18,
wherein the contact surface of the second electrically conduc-
tive scissor blade comprises a tapered edge that is insuffi-
ciently sharp to shear or mechanically cut tissue.

21. The monopolar electrosurgical scissor of claim 18,
wherein the contact surface of the second electrically conduc-
tive scissor blade comprises a substantially flat edge.

22. The monopolar electrosurgical scissor of claim 18,
wherein the electrosurgical scissor is implemented as at least
one of a vessel sealer cutter, a biopsy cutter, and a vessel
harvesting instrument.

23. The monopolar electrosurgical scissor of claim 18,
wherein at least one of the tapered edge of the first electrically
conductive scissor blade and the contact surface ofthe second
electrically conductive scissor blade has a width of about 0.2
mm or less.

24. A bipolar electrosurgical scissor instrument, compris-
ing:

afirst electrically conductive scissor blade having a tapered
edge that concentrates electrical energy transmitted
from the electrosurgical scissor instrument to patient
tissue during an electrosurgical procedure, the tapered
edge being insufficiently sharp to shear or mechanically
cut tissue;

a second electrically conductive scissor blade being mov-
ably mounted to the first electrically conductive scissor
blade, the second scissor blade comprising a contact
surface that is aligned with the tapered edge of the first
scissor blade; and

a scissor body comprising a conductor that transfers elec-
trical energy from an energy source to the tapered edge
of the first electrically conductive scissor blade in a first
polarity and transfers electrical energy to the contact
surface of the second electrically conductive scissor
blade in a second polarity that is opposite from the first
polarity, wherein the transferred energy electrically cuts
interlaying tissue located between the first electrically
conductive scissor blade and the second electrically con-
ductive scissor blade.

25. The bipolar electrosurgical scissor instrument of claim
24, wherein the contact surface of the second electrically
conductive scissor blade is at least one of toothed and textured
to clamp tissue between the first scissor blade and the second
scissor blade.

26. The bipolar electrosurgical scissor instrument of claim
24, wherein the contact surface of the second electrically
conductive scissor blade comprises a tapered edge that con-
centrates electrical energy transmitted from the electrosurgi-
cal scissor instrument to patient tissue during the electrosur-
gical procedure, the tapered edge of the second electrically
conductive scissor blade being insufficiently sharp to shear or
mechanically cut tissue.
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27. The bipolar electrosurgical scissor instrument of claim
26, wherein the tapered edge of the second electrically con-
ductive scissor blade has a width of about 0.2 mm or less.

28. The bipolar electrosurgical scissor instrument of claim
24, wherein the contact surface of the second electrically
conductive scissor blade comprises a substantially flat edge.

29. The bipolar electrosurgical scissor instrument of claim
24, wherein the electrical energy comprises a substantially
continuous waveform supplying substantially continuous
electrical energy to the first and second scissor blades.

30. The bipolar electrosurgical scissor instrument of claim
24, wherein the tapered edge of the first electrically conduc-
tive scissor blade has a width of about 0.2 mm or less.

31. An electrosurgical biopsy cutter instrument, compris-
ing:

an electrically conductive first half comprising a cup por-
tion and a tapered edge that extends about at least a
portion of the cup portion, wherein the tapered edge
concentrates electrical energy transmitted from the elec-
trosurgical biopsy cutter to patient tissue during an elec-
trosurgical procedure, the tapered edge being insuffi-
ciently sharp to shear or mechanically cut tissue;

a second half that is movably relative to the first half, the
second half comprising a cup portion that cooperates
with the cup portion of the first half to define an interior
space in which a tissue sample may be received, the
second half further comprising a contact surface that
extends about at least a portion of the cup portion of the
second half and that is aligned with the tapered edge of
the first half; and

a conductive body that transfers electrical energy from an
energy source to the tapered edge of the first half to
electrically cut tissue located between the first half and
the second half.

32. The electrosurgical biopsy cutter instrument of claim
31, wherein the tapered edge of the first half has a width of
about 0.2 mm or less.

33. The electrosurgical biopsy cutter instrument of claim
31, wherein the first half is movable relative to the second
half.

34. The electrosurgical biopsy cutter instrument of claim
31, wherein the contact surface of the second half comprises
atapered edge that is insufficiently sharp to shear or mechani-
cally cut tissue.

35. The electrosurgical biopsy cutter instrument of claim
34, wherein the tapered edge of the second half has a width of
about 0.2 mm or less.

36. The electrosurgical biopsy cutter instrument of claim
31, wherein the contact surface of the second half is electri-
cally insulative.

37. The electrosurgical biopsy cutter instrument of claim
31, wherein the contact surface of the second half is electri-
cally conductive.



THMBW(EF)

[FRIER 1 (TR A (i)
B (E RN A (i)

54 B R (BRI A (F)
[FRIRE A

LTI\

IPCHEF

CPCH¥EF
Bt AT
Shpatis

BEGF)

BN T]

US20130325004A1 NI (»&E)B
US13/486524 RiEHR
GREEPXEW

GREEP , &= #W.
MEGADYNEES77fm , INC.
GREEP DARCY W

GREEP, DARCY W.

A61B18/14

patsnap

2013-12-05

2012-06-01

A61B18/085 A61B18/1445 A61B2018/00601 A61B2018/0072 A61B2018/00875 A61B2018/146

US9084606

Espacenet USPTO

KHEHIS R B R ARMAREAR B D2, LIRBANBE I EMIE
—NERSR#EFLENE N5, AR#FaSTHEF A5 fi

Htp 5 XMWY AAR, IR EBREABHBREEE-HIF NS
—BBEH A, FTHIASFEFENEMERE R PENEMARE
58-I RNEFELENTT, BIESEHDEE  BIFHBES

i, ZSHRHERMNERRERIE -SEHIFNHEDLE , UEy)
BN TE-SEHIRME-BLEI T F2EHREALR,

;

103 105

(7 104
=" {é
106

101


https://share-analytics.zhihuiya.com/view/32bfcece-fec9-4cd5-b14f-2bd03b31fc50
https://worldwide.espacenet.com/patent/search/family/049671133/publication/US2013325004A1?q=US2013325004A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220130325004%22.PGNR.&OS=DN/20130325004&RS=DN/20130325004

