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(57) ABSTRACT 
An end effector assembly includes opposed jaws moveable 
from an open to a closed position for grasping tissue therebe 
tween. Each jaw includes an electrically conductive Surface 
adapted to conduct electroSurgical energy through tissue dis 
posed between the jaws. A static bipolar cutting portion 
including at least one electrically conductive cutting element 
and at least one insulating element having a first configuration 
is disposed on at least one of the jaws. The static cutting 
portion is configured to electrically cut tissue disposed 
between the jaws upon activation of the cutting element and at 
least one of an opposing sealing Surface and an opposing 
cutting element. A dynamic cutting portion including at least 
one electrically conductive cutting element and at least one 
insulating element having a second configuration is disposed 
on at least one of the jaws. The dynamic cutting portion 
electrically transects tissue during movement relative to tis 
SC. 
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DYNAMIC AND STATIC BPOLAR 
ELECTRICAL SEALING AND CUTTING 

DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation application of 
U.S. patent application Ser. No. 14/178,540, filed on Feb. 12, 
2014, which is a continuation application of U.S. patent appli 
cation Ser. No. 12/876,668, filed on Sep. 7, 2010, now U.S. 
Pat. No. 8,663.222, the entire contents of each of which are 
hereby incorporated herein by reference. 

BACKGROUND 

0002 1. Technical Field 
0003. The present disclosure relates to a surgical forceps, 
and more particularly, to an electroSurgical forceps capable of 
Sealing, cutting, and dissecting tissue. 
0004 2. Background of Related Art 
0005 Open or endoscopic electrosurgical forceps utilize 
both mechanical clamping action and electrical energy to 
effect hemostasis. The electrode of each opposing jaw mem 
ber is charged to a different electric potential such that when 
the jaw members grasp tissue, electrical energy can be selec 
tively transferred through the tissue. A Surgeon can either 
cauterize, coagulate/desiccate and/or simply reduce or slow 
bleeding, by controlling the intensity, frequency and duration 
of the electroSurgical energy applied between the electrodes 
and through the tissue. 
0006 Certain surgical procedures require more than sim 
ply cauterizing tissue and rely on the combination of clamp 
ing pressure, electroSurgical energy and gap distance to 
'seal tissue, vessels and certain vascular bundles. "Vessel 
sealing' is defined as the process of liquefying the collagen, 
elastin and ground Substances in the tissue so that the tissue 
reforms into a fused mass with significantly-reduced demar 
cation between the opposing tissue structures. 
0007 Typically, once a vessel is sealed, the surgeon has to 
remove the sealing instrument from the operative site, Substi 
tute a new instrument, and accurately sever the vessel along 
the newly formed tissue seal. As can be appreciated, this 
additional step may be both time consuming (particularly 
when sealing a significant number of vessels) and may con 
tribute to imprecise separation of the tissue along the sealing 
line due to the misalignment or misplacement of the severing 
instrument along the center of the tissue seal. 
0008. Several attempts have been made to design an 
instrument which incorporates a knife or blade member 
which effectively severs the tissue after forming a tissue seal. 
For example, U.S. Pat. No. 5,674.220 to Fox et al. discloses a 
transparent instrument which includes alongitudinally recip 
rocating knife which severs the tissue once sealed. The instru 
ment includes a plurality of openings which enable direct 
visualization of the tissue during the treatment and severing 
processes. This direct visualization allows a user to visually 
and manually regulate the closure force and gap distance 
between jaw members to reduce and/or limit certain undesir 
able visual effects known to occur when treating vessels, 
thermal spread, charring, etc. As can be appreciated, the over 
all Success of creating an effective tissue seal with this instru 
ment is greatly reliant upon the user's expertise, vision, dex 
terity, and experience in judging the appropriate closure 
force, gap distance and length of reciprocation of the knife to 
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uniformly, consistently and effectively seal the vessel and 
separate the tissue at the seal along an ideal cutting plane. 
0009 U.S. Pat. No. 5,702,390 to Austin et al. discloses an 
instrument which includes a triangularly-shaped electrode 
which is rotatable from a first position to treat tissue to a 
second position to cut tissue. Again, the user must rely on 
direct visualization and expertise to control the various 
effects of treating and cutting tissue. 

SUMMARY 

0010. In accordance with the present disclosure, an end 
effector assembly for use with an electroSurgical instrument, 
e.g., a forceps, is provided. The end effector assembly 
includes first and second jaw members disposed in opposed 
relation relative to one another. One or both of the jaw mem 
bers are moveable relative to the other from an open position 
to a closed position in which the jaw members cooperate to 
grasp tissue therebetween. Each jaw member includes an 
electrically conductive tissue sealing Surface adapted to con 
nect to a source of electroSurgical energy such that the sealing 
Surfaces are capable of conducting electroSurgical energy 
through tissue disposed between the jaw members. A static 
bipolar electroSurgical cutting portion is disposed on one or 
both of the jaw members and includes one or more electrically 
conductive cutting elements and one or more insulating ele 
ments having a first configuration. The static cutting portion 
electrically cuts tissue disposed between the jaw members 
upon activation of the cutting element and an opposing seal 
ing Surface and/or an opposing cutting element. A dynamic 
electroSurgical cutting portion is disposed on one or both of 
the jaw members and includes one or more electrically con 
ductive cutting elements and one or more insulating elements 
having a second configuration. The dynamic cutting portion 
is configured for electrically transecting tissue during move 
ment relative to tissue grasped between the jaw members. 
0011. In one embodiment, the end effector assembly is 
configured to operate in a first, sealing mode wherein the 
sealing Surfaces are activated to seal tissue. The end effector 
assembly may also be configured to operate in a second, 
cutting mode, wherein the static cutting portion and/or the 
dynamic cutting portion are activated to cut tissue. 
0012. In another embodiment, the static cutting portion is 
disposed at a proximal end of an opposed Surface of one or 
both of the jaw members and the dynamic cutting portion is 
disposed at a distal end of the opposed surface of one or both 
of the jaw members. 
0013. In yet another embodiment, the dynamic cutting 
portion is disposed on a longitudinal side of one or both of the 
jaw members. 
0014. In still another embodiment, the dynamic cutting 
portion is disposed on a distal tip of one or both of the jaw 
members. 

0015. In still yet another embodiment, each of the sealing 
Surfaces includes a pair of spaced apart sealing Surface sec 
tions. One or more of the insulating element(s) of the static 
cutting portion is disposed between the pair of spaced apart 
sealing Surface sections. The electrically conductive cutting 
element of the static cutting portion may be partially disposed 
within the insulating element disposed between the pair of 
spaced apart sealing Surface sections. 
0016. In yet another embodiment, the opposed surfaces of 
each of the jaw members are substantially symmetrical with 
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respect to each other. Alternatively, the opposed surfaces of 
each of the jaw members may be substantially asymmetrical 
with respect to each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017 Various embodiments of the subject instrument are 
described herein with reference to the drawings wherein: 
0018 FIG. 1 is a right, perspective view of an endoscopic 
bipolar forceps including a housing, a shaft and an end effec 
tor assembly; 
0019 FIG. 2 is a left, perspective view of an open bipolar 
forceps showing a pair of first and second shafts having an end 
effector assembly disposed at a distal end thereof; 
0020 FIG. 3A is an enlarged, side view of the end effector 
assembly of FIG. 1 with a pair of jaw members in the open 
position; 
0021 FIG. 3B is an enlarged, side view of the end effector 
assembly of FIG. 1 with the pair of jaw members in the closed 
position; 
0022 FIG. 4A is a schematic of one configuration of tissue 
sealing Surfaces and static cutting portions that may be used 
with the end effector assembly of FIG. 1; 
0023 FIG. 4B is a schematic of another configuration of 
the tissue sealing Surfaces and the static cutting portion that 
may be used with the end effector assembly of FIG. 1; 
0024 FIG. 4C is a schematic of one configuration of the 
tissue sealing Surfaces and dynamic cutting portions that may 
be used with the end effector assembly of FIG. 1; 
0025 FIG. 4D is a schematic of another configuration of 
the tissue sealing Surfaces and the dynamic cutting portion 
that may be used with the end effector assembly of FIG. 1; 
0026 FIG. 5A is a front, perspective view of a bottom jaw 
member that may be used with the end effector assembly of 
FIG. 1 showing the tissue sealing Surfaces and Static and 
dynamic cutting portions according to another embodiment 
of the present disclosure; 
0027 FIG. 5B is a rear, perspective view of a top jaw 
member that may be used with the end effector assembly of 
FIG. 1 showing the sealing Surfaces and static cutting portion 
in accordance with yet another embodiment of the present 
disclosure; 
0028 FIG. 6 is a front, perspective view of yet another 
embodiment showing the static and dynamic cutting portions 
of a bottom jaw member that may be used with the end 
effector assembly of FIG. 1; 
0029 FIG. 7 is a front, perspective view of still yet another 
embodiment showing the static and dynamic cutting portions 
of a bottom jaw member that may be used with the end 
effector assembly of FIG. 1 
0030 FIG. 8 is an enlarged, side view of yet another 
embodiment showing the dynamic cutting portion disposed 
adjacent a pivot of the jaw members of the end effector 
assembly of FIG. 1; and 
0031 FIG. 9 is a top view of still another embodiment 
showing the dynamic cutting portion of a top jaw member that 
may be used with the end effector assembly of FIG. 1. 

DETAILED DESCRIPTION 

0032 Referring now to FIGS. 1 and 2, FIG. 1 depicts a 
bipolar forceps 10 for use in connection with endoscopic 
surgical procedures and FIG. 2 depicts an open forceps 100 
contemplated for use in connection with traditional open 
Surgical procedures. For the purposes herein, either an endo 
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scopic instrument oran open instrument may be utilized with 
the end effector assembly described herein. Obviously, dif 
ferent electrical and mechanical connections and consider 
ations apply to each particular type of instrument, however, 
the novel aspects with respect to the end effector assembly 
and its operating characteristics remain generally consistent 
with respect to both the open or endoscopic designs. 
0033 FIG. 1 shows a bipolar forceps 10 for use with 
various endoscopic Surgical procedures and generally 
includes a housing 20, a handle assembly 30, a rotating 
assembly 80, a switch assembly 70 and an end effector assem 
bly 105 having opposing jaw members 110 and 120 that 
mutually cooperate to grasp, seal and divide tubular vessels 
and vascular tissue. More particularly, forceps 10 includes a 
shaft 12 that has a distal end 16 dimensioned to mechanically 
engage the end effector assembly 105 and a proximal end 14 
that mechanically engages the housing 20. The shaft 12 may 
include one or more known mechanically engaging compo 
nents that are designed to securely receive and engage the end 
effector assembly 105 such that the jaw members 110 and 120 
are pivotable relative to one another to engage and grasp 
tissue therebetween. 
0034. The proximal end 14 of shaft 12 mechanically 
engages the rotating assembly 80 (the connection not shown 
in detail) to facilitate rotation of the end effector assembly 
105. In the drawings and in the descriptions which follow, the 
term “proximal', as is traditional, will refer to the end of the 
forceps 10 which is closer to the user, while the term “distal 
will refer to the end which is further from the user. 

0035 Handle assembly 30 includes a fixed handle 50 and 
a movable handle 40. Fixed handle 50 is integrally associated 
with housing 20 and handle 40 is movable relative to fixed 
handle 50 to actuate the opposing jaw members 110 and 120 
of the end effector assembly 105 as explained in more detail 
below. Movable handle 40 and switch assembly 70 are of 
unitary construction and are operatively connected to the 
housing 20 and the fixed handle 50 during the assembly 
process. Housing 20 is constructed from two components 
halves 20a and 20b that areassembled about the proximal end 
of shaft 12 during assembly. Switch assembly 70 is config 
ured to selectively provide electrical energy to the end effec 
tor assembly 105. 
0036. As mentioned above, end effector assembly 105 is 
attached to the distal end 16 of shaft 12 and includes the 
opposing jaw members 110 and 120. Movable handle 40 of 
handle assembly 30 imparts movement of the jaw members 
110 and 120 from an open position wherein the jaw members 
110 and 120 are disposed in spaced relation relative to one 
another, to a clamping or closed position wherein the jaw 
members 110 and 120 cooperate to grasp tissue therebetween. 
0037 Referring now to FIG. 2, an open forceps 100 
includes a pair of elongated shaft portions 111a and 111b 
each having a proximal end 114a and 114b, respectively, and 
a distal end 116a and 116b, respectively. The forceps 100 
includes jaw members 120 and 110 that attach to distal ends 
116a and 116b of shafts 111a and 111b, respectively. The jaw 
members 110 and 120 are connected about pivot pin 119 
which allows the jaw members 110 and 120 to pivot relative 
to one another from the first to second positions for treating 
tissue. The end effector assembly 105 is connected to oppos 
ing jaw members 110 and 120 and may include electrical 
connections through or around the pivot pin 119. 
0038. Each shaft 111a and 111b includes a handle 117a 
and 117b disposed at the proximal end 114a and 114b thereof 
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which each define a finger hole 118a and 118b, respectively, 
therethrough for receiving a finger of the user. Finger holes 
118a and 118b facilitate movement of the shafts 111a and 
111b relative to one another which, in turn, pivot the jaw 
members 110 and 120 from the open position wherein the jaw 
members 110 and 120 are disposed in spaced relation relative 
to one another to the clamping or closed position wherein the 
jaw members 110 and 120 cooperate to grasp tissue therebe 
tween. A ratchet 130 is included for selectively locking the 
jaw members 110 and 120 relative to one another at various 
positions during pivoting. 

0039. As shown in FIGS. 1 and 2, forceps 10 or 100 also 
includes an electrical cable 210 that connects the forceps 10, 
100 to a source of electroSurgical energy, e.g., an electroSur 
gical generator (not shown). Cable 210 extends through the 
shaft(s) 12, 111 to transmit electroSurgical energy through 
various electrical feed paths to the end effector assembly 105. 
0040. Referring now to the schematic illustrations of 
FIGS. 3A-3B, the jaw members 110 and 120 of both the 
endoscopic forceps of FIG. 1 and the open forceps of FIG. 2 
include similar component features which cooperate to per 
mit rotation about pivot 19, 119, respectively, to effect the 
grasping and sealing of tissue. Each jaw member 110 and 120 
includes an electrically conductive tissue sealing plate 112 
and 122, respectively. Tissue sealing plates 112, 122 of jaw 
members 110, 120, respectively, define opposed electrically 
conductive tissue sealing Surfaces that cooperate to seal tis 
sue. As shown in FIGS. 3A-3B, each jaw member 110 and 
120 also includes a static bipolar cutting portion 127 disposed 
thereon, although it is also envisioned that only one of the jaw 
members 110, 120 need include a static cutting portion 127. 
Further, one (or both) jaw members, e.g., jaw member 120, 
includes a dynamic bipolar cutting portion 137. As shown in 
FIGS. 3A-3B, static cutting portions 127 are disposed toward 
proximal ends 110b, 120b of jaw members 110 and 120, 
respectively, while dynamic cutting portion 137 is disposed 
toward a distal end 120a of jaw member 120. However, static 
and dynamic bipolar cutting portions 127, 137, respectively, 
may be positioned at different locations on either or both of 
jaw members 110 and 120, as will be described in more detail 
below. The combination of sealing plates 112, 122, static 
cutting portion(s) 127 and dynamic cutting portion(s) 137 
allows for sealing, static cutting, and dynamic dissection of 
tissue with a single surgical device 10, 100. 
0041. The various electrical connections of the end effec 
tor assembly 105 are configured to provide electrical conti 
nuity to the tissue sealing plates 112 and 122 and the cutting 
portions 127, 137 through the end effector assembly 105. For 
example, cable lead 210 (FIG. 1) may be configured to 
include four different leads (not shown) that carry different 
electrical potentials. The cable leads are fed through shaft 12 
and connect to various electrical connectors (not shown) 
which ultimately connect to the electrically conductive seal 
ing plates 112 and 122 and cutting portions 127, 137. The 
various electrical connections from cable lead 210 are dielec 
trically insulated from one another to allow selective and 
independent activation of either the tissue sealing plates 112 
and 122 or the static and/or dynamic cutting portions 127. 
137, respectively, as will be explained in more detail below. 
Alternatively, the end effector assembly 105 may include a 
single connector that includes an internal Switch (not shown) 
to allow selective and independent activation of the tissue 
sealing plates 112, 122 and/or the cutting portions 127, 137. 
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0042. As best seen in FIGS. 4A-4B, several electrical con 
figurations of the static cutting portion(s) 127 are shown 
which, in conjunction with the opposed sealing plates 112, 
122, are designed to effectively seal and cut tissue disposed 
between opposing jaw members 110 and 120, respectively. 
The configuration of static cutting potion(s) 127 disposed 
between sealing plates 112, 122 shown in FIGS. 4A and 4B 
are example configurations designed to effect both tissue 
sealing and static tissue cutting, that is, tissue cutting wherein 
the jaw members 110, 120 remain stationary relative to tissue 
to be cut. More particularly, during a sealing mode, sealing 
plates 112 and 122 are activated to Supply electroSurgical 
energy through tissue to effect a tissue seal. During a cutting 
mode, static cutting portion(s) 127 are activated to apply 
electroSurgical energy through tissue to effect tissue division. 
Other configurations of static cutting portions 127 capable of 
effecting both tissue sealing and cutting may be provided, 
such as those disclosed in commonly-owned U.S. Pat. No. 
7,270,664 entitled “VESSEL SEALING INSTRUMENT 
WITHELECTRICAL CUTTING MECHANISM, which is 
incorporated by reference herein. Further, it is envisioned that 
similar, or different configurations of the static cutting por 
tions 127 may be provided on each of the jaw members 110. 
120. 

0043. With reference to the embodiment of FIG. 4A, each 
of the static cutting portions 127 includes an insulator 129 and 
an electrically conductive cutting element 128 e.g., an elec 
trically energizeable electrode. Insulators 129 are disposed 
between the electrically conductive sealing plates 112, 122 to 
divide each of the electrically conductive sealing plates 112, 
122 into sections of electrically conductive sealing plates 
112a, 112b and 122a, 122b on each jaw member 110 and 120, 
respectively. In other words, insulators 129 are disposed 
between sections 112a and 112b and sections 122a and 122b, 
of sealing plates 112 and 122, respectively. Each insulator 
129 is generally centered between a respective tissue sealing 
plate 112a, 112b and 122a, 122b such that the two insulators 
129 of the respective jaw members 110, 120 generally oppose 
one another. Further, each insulator 129 includes a pair of tabs 
129a extending therefrom adjacent each of the sealing plate 
sections 112a, 112b, 122a, 122b and a recessed portion 129b 
defined between the tabs 129a and the electrodes 128. 

0044) The embodiment shown in FIG. 4B is substantially 
similar to the embodiment of FIG. 4A except thatjaw member 
110 includes an insulator 140 disposed between the sections 
112a and 112b of sealing plate 112, rather than a static cutting 
portion 127 having both a cutting element 128 and an insu 
lator 129. 

0045. The electrically conductive cutting elements 128 of 
static cutting portions 127 are disposed substantially within 
or disposed on the insulators 129. With respect to FIG. 4A, the 
cutting elements 128 are electrically conductive; however, 
one or both of the cutting elements 128 may be made from an 
insulative material with a conductive coating disposed 
thereon or one (or both) of the cutting elements may be 
non-conductive (not shown). 
0046. With reference now to FIGS. 4C-4D, several elec 

trical configurations of the dynamic cutting portion(s) 137 are 
shown. In FIGS. 4C-4D, the dynamic cutting portions 137 are 
shown disposed between electrically conductive sealing plate 
sections 112a, 112b and 122a, 122b of respective electrically 
conductive sealing plates 112, 122, similarly to the static 
cutting portions 127 shown in FIGS. 4A-4B and described 
above. In these embodiments, as shown in FIGS. 3A-3B, the 
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static cutting portions 127 may be positioned between the 
sections 112a, 112b, 122a, 122b of sealing plates 112, 122 
toward the proximal ends 110b and 120b of jaw members 110 
and 120, respectively, while the dynamic cutting portions 137 
are positioned between the sealing plates 112, 122 toward the 
distal ends 110a and 120a of the jaw members 110 and 120, 
respectively. This configuration may also be reversed, e.g., 
where the static cutting portions 127 are disposed toward the 
distal ends 110a and 120a and where the dynamic cutting 
portions 137 are disposed toward the proximal ends 110b and 
120b of the jaw members 110 and 120, respectively. Further, 
as will be discussed in more detail below, the dynamic cutting 
portions 137 may be disposed in various other positions on 
either or both jaw members 110, 120. 
0047. As shown in FIG. 4C, the dynamic cutting portions 
137 include an electrically conductive cutting element 138, 
e.g., an electrically energizeable electrode, positioned within 
and extending from an insulator 139 disposed between the 
electrically conductive sealing plates 112, 122, much like the 
configuration of the static cutting portions 127 discussed 
above (FIG. 4A-4B). The embodiment shown in FIG. 4D is 
similar to the embodiment of FIG. 4A except thatjaw member 
120 includes an insulator 140 disposed between the sections 
122a and 122b of sealing plate 122 and does not include a 
cutting element 138 therein. 
0048. Insulators 139 of dynamic cutting portions 137 
(FIGS. 4C-4D) are different from insulators 129 of static 
cutting portions 127 (FIGS. 4A-4B) in that the surfaces of 
insulators 139 are generally flat and do not include tabs or 
recesses. It has been found that this configuration of dynamic 
cutting portions 137, namely, the configuration of insulators 
139, helps facilitate dissection, or dynamic tissue cutting, i.e., 
cutting of tissue while the jaw members 110 and/or 120 are 
moved relative to tissue. The configuration of static cutting 
portions 127 (FIGS. 4A-4B), on the other hand, has been 
found to help facilitate static electroSurgical cutting. 
0049 Put more generally, it has been found that some 
electrical configurations, e.g., the configuration of static cut 
ting portions 127 (FIGS. 4A-4B), are more advantageous for 
static electroSurgical cutting, while other electrical configu 
rations, e.g., the configuration of dynamic cutting portions 
137 (FIGS. 4C-4D), are more advantageous for dynamic 
electroSurgical tissue dissection. Thus, the static cutting por 
tions may define a variety of configurations, e.g., the configu 
rations disclosed in commonly-owned U.S. Pat. No. 7,270, 
664 previously incorporated by reference herein or the 
configurations of FIGS. 4A-4B, which facilitate static elec 
troSurgical cutting. The dynamic cutting portions may define 
a variety of configurations, including those disclosed in U.S. 
Pat. No. 7,270,664 or the configurations shown in FIGS. 
4C-4D, which facilitate dynamic electroSurgical dissection. 
As mentioned above, the static and dynamic cutting portions 
may be configured differently, each configuration being 
adapted for a particular application, e.g., static or dynamic 
bipolar electroSurgical cutting. 
0050. With reference now to FIGS.5A-9, dynamic cutting 
portions 137 are shown disposed at various positions on jaw 
member 120. Although dynamic cutting portions 137 are 
shown disposed on jaw member 120, it is envisioned that 
dynamic cutting portions 137 may be similarly disposed on 
jaw member 110 in cooperation with or in place of the 
dynamic cutting portions 137 of jaw member 120. Further, 
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the positioning of dynamic cutting portions 137 shown in 
FIGS. 5A-9 are examples and other positions are contem 
plated. 
0051 FIG. 5A shows jaw member 120 including an elec 
trically conductive sealing plate 122 including sealing plate 
sections 122a and 122b having static cutting portion 127 
disposed therebetween. As mentioned above, static cutting 
portion 127 includes an electrically energizeable electrode, or 
cutting element 128, and a pair of insulators 129 configured 
for static electroSurgical cutting. Toward a distal end of jaw 
member 120, dynamic cutting portion 137 is shown including 
a dynamic cutting element 138 and a pair of insulators 139 
configured for dynamic electroSurgical cutting. Sealing plate 
sections 122a and 122b may extend toward the distal end of 
jaw member 120 to surround the dynamic cutting portion 137, 
or, as shown in FIG. 5A, a pair of electrically conductive 
elements 141 may be positioned Surrounding the insulators 
139 to act as return electrode. As shown in FIG. 5B, jaw 
member 110 includes sealing plates 112a, 122b and static 
cutting portion 127 disposed therebetween. Jaw member 110 
also includes an insulator 140 opposing dynamic cutting por 
tion 137 of jaw member 120; however, jaw member 110 may 
include a dynamic cutting portion 137 in place of, or in 
addition to, dynamic cutting portion 137 disposed on jaw 
member 120. 

0052 FIGS. 6-9 illustrate various different positionings of 
the dynamic cutting portion. As shown in FIG. 6, a dynamic 
cutting portion 237 is disposed on a longitudinal side 123 of 
jaw member 120. Dynamic cutting portion 237 may be dis 
posed on either longitudinal side 123 of jaw member 120 
and/or jaw member 110 and may be positioned toward a distal 
end 120a of the jaw member 120, or toward the proximal end 
110b, 120b of either (or both) of the jaw members 110, 120, 
as desired. As shown in FIG. 7, a dynamic cutting portion 337 
is disposed on a distal tip 121 of jaw member 120. Dynamic 
cutting portion 337 may be aligned vertically, as shown in 
FIG. 7, or may be aligned horizontally on jaw member 110 
and/or jaw member 120. 
0053. Each dynamic cutting portion 237 and 337, shown 
in FIGS. 6 and 7, respectively, includes a cutting element 238, 
338, which may be an electrically energizeable electrode 238, 
338. Dynamic cutting portion 237,337 also include insulators 
(not explicitly shown) which may be defined as the portion 
125, 126 of insulated outer housing 124 of jaw member 120 
surrounding the cutting element 238, 338. Further, a pair of 
electrically conductive elements, or return electrodes 241, 
341 are provided surrounding the cutting element 238, 338, 
with the insulators, e.g., the portions 125, 126 of insulated 
outer housing 124, therebetween. It should be noted that 
dynamic cutting portions 137, 237, 337 are configured for 
bipolar electroSurgical cutting, e.g., each cutting portion 137. 
237,337 includes an electrically energizeable cutting element 
138, 238, 338 and a pair of return electrodes, e.g., sealing 
plates 112, 122 or electrically conductive elements 141, 241, 
341, thus obviating the need for a remote return pad, as is 
required for monopolar cutting. 
0054 FIG. 8 shows another configuration wherein a 
dynamic cutting portion 437 is disposed adjacent pivot 19 of 
jaw members 110, 120. More particularly, dynamic cutting 
portion 437 is positioned between jaw members 110, 120 at 
proximal ends 110b, 120b, respectively, thereof such that, 
upon distal advancement of the forceps with jaw members 
110, 120 in the open position, tissue disposed between jaw 
members 110, 120 may be electrically transected, or cut via 
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dynamic cutting portion 437. Dynamic cutting portion 437 
may be configured similarly to any of the dynamic cutting 
portions described above. 
0055 FIG. 9 shows yet another configuration wherein a 
dynamic cutting portion 537 is disposed on an outer, top 
Surface of jaw member 110, although dynamic cutting portion 
537 may alternatively be disposed on an outer, bottom surface 
of jaw member 120. Dynamic cutting portion 537 is config 
ured forbipolar electroSurgical cutting, obviating the need for 
a remote return pad, as is required for monopolar cutting. 
0056. The operation of forceps 10 will now be described in 
detail. More specifically, the tissue sealing, static tissue cut 
ting and dynamic tissue cutting modes, or phases of forceps 
10 will be described with reference to FIGS 5A-9. As shown 
in the drawings, the various polarities of the components are 
shown corresponding to the “cutting phases, and thus do not 
represent the relative polarities of the components during the 
Sealing phase. 
0057 To effect tissue sealing, forceps 10 is initially posi 
tioned such that jaw members 110 and 120 of end effector 
assembly 105 are disposed in the open position with tissue to 
be sealed therebetween. The jaw members 110, 120 are then 
moved to the closed position, clamping, or grasping tissue 
between electrically conductive sealing plates 112 and 122 of 
jaw members 110 and 120, respectively. The cutting elements 
128 (and 138) are configured to extend from their respective 
insulators 129, respectively, beyond the sealing plates 112a, 
112b and 122a and 122b such that the cutting elements 128 
(and 138) act as stop members (i.e., create a gap distance “G” 
between opposing sealing Surfaces of sealing plates 112 and 
122) which promote accurate, consistent and effective tissue 
Sealing. 
0.058 During sealing, the opposing sealing plates 112a. 
122a and 112b, 122b are activated, i.e., electroSurgical energy 
from a generator is Supplied to sealing plates 112, 122 to seal 
the tissue disposed therebetween. 
0059 More specifically, during sealing, sealing plate 112 

is energized to a first potential '+' and sealing plate 122 is 
energized to a second potential '-'. The cutting element 128 
is not energized. Since the insulator 129 does not conduct 
energy as well as the conductive sealing plates 112, 122, the 
first potential is not effectively or efficiently transferred to the 
cutting element 128 and the tissue is not necessarily heated or 
damaged during the sealing phase. During the sealing phase, 
energy is transferred from sealing plate sections 112a and 
112b and through tissue to the return electrode, or return 
sealing plate sections 122a and 122b. As mentioned above, 
the static cutting element 128 of the static cutting portion 127 
(and the dynamic cutting element 138 of dynamic cutting 
portion 137) mainly acts as a stop member for creating and 
maintaining a gap between the opposing sealing plates 112 
and 122. 
0060 Once sealing is complete, the static cutting element 
(s) 128 may be independently activated, e.g., energized with 
electroSurgical energy, by the user or automatically activated 
by a generator (not shown) or other energy source to effect 
tissue cutting. During the static cutting mode, or phase, the 
electrical potential to sealing plates 112, 122 is turned off, 
static cutting element 128 of jaw member 110 is energized 
with a first electrical potential '+' and static cutting element 
128 of jaw member 120 is energized with a second electrical 
potential '-' (see FIG. 4A). Alternatively, the static cutting 
element 128 of jaw members 120 may be energized with a 
first electrical potential '+' and opposing sealing plates 112 
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and 122 may be energized with a second electrical potential 
“-” (see FIG. 4B). In either embodiment, a concentrated 
electrical path is created between the potentials “+” and "- 
through the tissue to cut the tissue between the previously 
formed tissue seal. Hence, tissue may be initially sealed and 
thereafter cut using the static electroSurgical cutting portion 
127 without re-grasping the tissue. 
0061. However, it may be desirable, depending on the 
Surgical procedure to be performed, to effect dynamic tissue 
dissection, or cutting, either before, after, or in place of tissue 
sealing and/or static cutting. To effect dynamic electroSurgi 
cal dissection, the dynamic cutting element 138,238, 338 is 
activated to a first electrical potential '+' and the opposing 
sealing plates 112 and 122 (FIG. 4D) or electrically conduc 
tive elements 141, 241, 341 (FIGS. 5A-7) are activated to a 
second electrical potential '-'. Alternatively, as shown in 
FIG. 4C, dynamic cutting element 138 of jaw member 110 
may be activated to the first electrical potential '+' while 
dynamic cutting element 138 of jaw member 120 is activated 
to the second electrical potential '-'. As with the static cut 
ting portions 127, the activated dynamic cutting portions 137. 
237, 337 create a concentrated electrical path between the 
potentials “+' and '-' to cut the tissue as the end effector 
assembly 105 is advanced through tissue. Jaw members 110 
and 120 are opened slightly during translation of end effector 
assembly 105 in the embodiment of FIGS. 5A-5B to effect 
dynamic bipolar cutting of tissue. In the embodiments of 
FIGS. 6 and 9, end effector assembly 105 is translated later 
ally, in the direction of dynamic cutting portions 237, 537, 
respectively, to effect tissue dissection. The end effector 
assembly 105 is translated distally to effect electrosurgical 
tissue dissection via dynamic cutting portion 337, 437, in the 
embodiments of FIGS. 7 and 8, respectively. 
0062) Any combination of electrical potentials as 
described herein or in U.S. Pat. No. 7,270,664 may be utilized 
with the various jaw members 110, 120 and/or cutting por 
tions 127, 137 to effectively seal tissue during an electrical 
sealing phase and cut tissue during static and/or dynamic 
electrical cutting phases. Further, sealing plates 112 and 122 
of jaw members 110 and 120, static and dynamic cutting 
elements 128, 138, 238, 338 of static and dynamic cutting 
portions 127, 137,237, 337, respectively, and/or electrically 
conductive element 141,241,341, may be energized with any 
combination of first and second electrical potential(s) (or 
other electrical potentials) to effectively seal and/or cuttissue. 
0063 As can be appreciated from the description above, 
the forceps 10, 100 is configured to operate in three modes or 
phases: (1) electroSurgical tissue sealing, (2) static bipolar 
electroSurgical cutting, and (3) dynamic bipolar electroSurgi 
cal cutting. The sealing plates 112, 122, the static cutting 
portions 127 and the dynamic cutting portions 137 are con 
figured to seal, statically cut, and dynamically cut tissue, 
respectively. Thus, all three functions may be carried out with 
a single device, e.g. endoscopic forceps 10 or open forceps 
100. It is envisioned that various manually operated and/or 
automatic Switching mechanisms may be employed to alter 
nate between the sealing and cutting modes. 
0064. Additionally, and particularly with reference to FIG. 
1, forceps 10 may be configured as a handheld, battery-pow 
ered device. The battery (not shown) may be disposed within 
fixed handle 50 and may be configured to provide electrosur 
gical energy to the end effector assembly 105. 
0065. From the foregoing and with reference to the various 
figure drawings, those skilled in the art will appreciate that 
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certain modifications can also be made to the present disclo 
sure without departing from the scope of the same. While 
several embodiments of the disclosure have been shown in the 
drawings, it is not intended that the disclosure be limited 
thereto, as it is intended that the disclosure be as broad in 
scope as the art will allow and that the specification be read 
likewise. Therefore, the above description should not be con 
Strued as limiting, but merely as exemplifications of particu 
lar embodiments. Those skilled in the art will envision other 
modifications within the scope and spirit of the claims 
appended hereto. 

1-10. (canceled) 
11. An end effector assembly for use with an electrosurgi 

cal instrument, the end effector assembly comprising: 
first and second jaw members each defining an opposed 

inwardly-facing Surface and an outwardly-facing Sur 
face, at least one of the first or second jaw members 
movable relative to the other between an open position 
and a closed position for grasping tissue between the 
inwardly-facing Surfaces thereof, and 

a dynamic electroSurgical cutting portion disposed on the 
outwardly-facing Surface of one of the first or second 
jaw members, the dynamic electroSurgical cutting por 
tion including first and second electrically-conductive 
cutting elements and a first insulating element posi 
tioned between the first and second electrically-conduc 
tive cutting elements, the first and second electrically 
conductive cutting elements adapted to connect to a 
Source of electrosurgical energy at different potentials to 
enable the conduction of energy from one of the first or 
second electrically-conductive cutting elements, 
through tissue adjacent the dynamic electroSurgical cut 
ting portion, to the other of the first or second electri 
cally-conductive cutting elements to dynamically elec 
trically transect tissue upon movement of the dynamic 
electroSurgical cutting portion relative to tissue with the 
dynamic electroSurgical cutting portion activated, 
wherein the first insulating element is configured to 
facilitate dynamic electrical transection of tissue. 

12. The end effector assembly according to claim 11, 
wherein the dynamic electroSurgical cutting portion further 
includes a third electrically-conductive cutting element and a 
second insulating element positioned between the second 
electrically-conductive cutting element and the third electri 
cally-conductive cutting element, wherein the second insu 
lating element is configured to facilitate dynamic electrical 
transection of tissue. 

13. The end effector assembly according to claim 12, 
wherein the third electrically-conductive cutting element is 
adapted to connect to a source of electroSurgical energy at the 
same potential as the first electrically-conductive cutting ele 
ment to enable the conduction of energy from the first and 
third electrically-conductive cutting elements, through tissue 
adjacent the dynamic electroSurgical cutting portion, to the 
second electrically-conductive cutting element to dynami 
cally electrically transect tissue upon movement of the 
dynamic electroSurgical cutting portion relative to tissue with 
the dynamic electroSurgical cutting portion activated. 

14. The end effector assembly according to claim 12, 
wherein the third electrically-conductive cutting element is 
adapted to connect to a source of electroSurgical energy at the 
same potential as the first electrically-conductive cutting ele 
ment to enable the conduction of energy from the second 
electrically-conductive cutting element, through tissue adja 
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cent the dynamic electroSurgical cutting portion, to the first 
and third electrically-conductive cutting elements to dynami 
cally electrically transect tissue upon movement of the 
dynamic electroSurgical cutting portion relative to tissue with 
the dynamic electroSurgical cutting portion activated. 

15. The end effector assembly according to claim 11, 
wherein the dynamic electroSurgical cutting portion is dis 
posed on a longitudinal side of the outwardly-facing Surface 
of the one of the first or second jaw members. 

16. The end effector assembly according to claim 11, 
wherein the dynamic electroSurgical cutting portion is dis 
posed on a top side of the outwardly-facing Surface of the one 
of the first or second jaw members. 

17. The end effector assembly according to claim 11, 
wherein the dynamic electroSurgical cutting portion is dis 
posed on a distal tip of the outwardly-facing Surface of the one 
of the first or second jaw members. 

18. The end effector assembly according to claim 11, 
wherein each of the first and second jaw members includes an 
electrically-conductive plate defining at least a portion of the 
opposed inwardly-facing Surface thereof, the electrically 
conducive plates adapted to connect to a source of electroSur 
gical energy at different potentials to conduct energy therebe 
tween and through tissue grasped between the opposed 
inwardly-facing Surfaces to seal tissue. 

19. The end effector assembly according to claim 11, fur 
ther comprising a static electroSurgical cutting potion dis 
posed on the opposed inwardly-facing Surface of at least one 
of the first or second jaw members. 

20. The end effector assembly according to claim 19, 
wherein the static electroSurgical cutting portion includes at 
least one insulating element, different from the first insulating 
element of the dynamic electroSurgical cutting portion, con 
figured to facilitate static electroSurgical tissue cutting. 

21. An end effector assembly for use with an electrosurgi 
cal instrument, the end effector assembly comprising: 

first and second jaw members each defining an opposed 
inwardly-facing Surface and an outwardly-facing Sur 
face, at least one of the first or second jaw members 
movable relative to the other between an open position 
and a closed position for grasping tissue between the 
inwardly-facing Surfaces thereof, and 

a dynamic electroSurgical cutting portion disposed on the 
outwardly-facing Surface of one of the first or second 
jaw members, the dynamic electroSurgical cutting por 
tion including first, second, and third electrically-con 
ductive cutting elements, a first insulating element posi 
tioned between the first and second electrically 
conductive cutting elements, and a second insulating 
element positioned between the second and third elec 
trically-conductive cutting elements, the first, second, 
and third electrically-conductive cutting elements 
adapted to connect to a source of electroSurgical energy, 
the second electrically-conductive cutting element con 
figured to be energized to a different potential as com 
pared to the first and third electrically-conductive cut 
ting element to enable the conduction of energy from 
one of the first and third electrically-conductive cutting 
elements or the second electrically-conductive cutting 
elements, through tissue adjacent the dynamic electro 
Surgical cutting portion, to the other of the first and third 
electrically-conductive cutting elements or the second 
electrically-conductive cutting element to dynamically 
electrically transect tissue upon movement of the 
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dynamic electroSurgical cutting portion relative to tissue 
with the dynamic electroSurgical cutting portion acti 
vated, wherein the first and second insulating elements 
are configured to facilitate dynamic electrical transec 
tion of tissue. 

22. The end effector assembly according to claim 21, 
wherein the dynamic electroSurgical cutting portion is con 
figured to conduct energy from the first and third electrically 
conductive cutting elements, through tissue adjacent the 
dynamic electroSurgical cutting portion, to the second elec 
trically-conductive cutting element to dynamically electri 
cally transect tissue upon movement of the dynamic electro 
Surgical cutting portion relative to tissue with the dynamic 
electroSurgical cutting portion activated. 

23. The end effector assembly according to claim 21, 
wherein the dynamic electroSurgical cutting portion is con 
figured to conduct energy from the second electrically-con 
ductive cutting element, through tissue adjacent the dynamic 
electroSurgical cutting portion, to the first and third electri 
cally-conductive cutting elements to dynamically electrically 
transect tissue upon movement of the dynamic electroSurgical 
cutting portion relative to tissue with the dynamic electroSur 
gical cutting portion activated. 

24. The end effector assembly according to claim 21, 
wherein the dynamic electroSurgical cutting portion is dis 
posed on a longitudinal side of the outwardly-facing Surface 
of the one of the first or second jaw members. 
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25. The end effector assembly according to claim 21, 
wherein the dynamic electroSurgical cutting portion is dis 
posed on a top side of the outwardly-facing Surface of the one 
of the first or second jaw members. 

26. The end effector assembly according to claim 21, 
wherein the dynamic electroSurgical cutting portion is dis 
posed on a distal tip of the outwardly-facing Surface of the one 
of the first or second jaw members. 

27. The end effector assembly according to claim 21, 
wherein each of the first and second jaw members includes an 
electrically-conductive plate defining at least a portion of the 
opposed inwardly-facing Surface thereof, the electrically 
conducive plates adapted to connect to a source of electroSur 
gical energy at different potentials to conduct energy therebe 
tween and through tissue grasped between the opposed 
inwardly-facing Surfaces to seal tissue. 

28. The end effector assembly according to claim 21, fur 
ther comprising a static electroSurgical cutting potion dis 
posed on the opposed inwardly-facing Surface of at least one 
of the first or second jaw members. 

29. The end effector assembly according to claim 28, 
wherein the static electroSurgical cutting portion includes at 
least one insulating element, different from the first and sec 
ond insulating elements of the dynamic electroSurgical cut 
ting portion, configured to facilitate static electroSurgical tis 
Sue cutting. 


