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(57) ABSTRACT 

An end effector assembly for use with an instrument for 
sealing and cutting tissue includes a pair of opposing first and 
second jaw members movable relative to the to grasp tissue 
therebetween. Each jaw member including a jaw housing and 
an electrically conductive Surface adapted to connect to a 
Source of electroSurgical energy Such that the electrically 
conductive Surfaces are capable of conducting electroSurgical 
energy through tissue held therebetween to effect a tissue 
seal. One of the electrically conductive Surfaces including a 
channel defined therein and extending along a length thereof 
that communicates with a nozzle disposed in the jaw housing. 
The nozzle is configured to direct high pressure fluid from a 
fluid source into the channel for cutting tissue grasped 
between the jaw members. 
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FIG. 3A 
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VESSEL SEALING INSTRUMENT WITH 
CUTTING MECHANISM 

BACKGROUND 

0001. The present disclosure relates to a forceps used for 
both endoscopic and open Surgical procedures that includes a 
variety of electrode assemblies configured to allows a user to 
selectively treat and/or cut tissue. More particularly, the 
present disclosure relates to a forceps that includes a pair of 
opposingjaw members configured to grasp tissue and allow a 
user to selectively treat tissue utilizing electroSurgical energy 
and/or allow a user cut tissue utilizing one or more mechani 
cal or electro-mechanical cutting mechanisms. 

TECHNICAL FIELD 

0002 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. In order to effectively seal vessels or 
tissue, two predominant mechanical parameters must be 
accurately controlled: the pressure applied to the tissue; and 
the gap distance between the electrodes. 
0003 Vessel or tissue sealing is more than "cauterization' 
which involves the use of heat to destroy tissue (also called 
“diathermy' or “electrodiathermy'). Vessel sealing is also 
more than "coagulation' which is the process of desiccating 
tissue wherein the tissue cells are ruptured and dried. “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. 
0004 Typically and particularly with respect to endo 
scopic electroSurgical procedures, once a vessel is sealed, the 
Surgeon has to remove the sealing instrument from the opera 
tive site, Substitute a new instrument through the cannula 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 num 
ber of vessels) and may contribute 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. 

SUMMARY 

0005. The present disclosure relates to an end effector 
assembly for use with an instrument for sealing and cutting 
tissue and includes a pair of opposing first and second jaw 
members movable relative to the other from a first position 
wherein the jaw members are disposed in spaced relation 
relative to one another to a second position wherein the jaw 
members cooperate to grasp tissue therebetween. Each jaw 
member includes a jaw housing and an electrically conduc 
tive Surface adapted to connect to a source of electroSurgical 
energy Such that the electrically conductive Surfaces are 
capable of conducting electroSurgical energy through tissue 
held therebetween to effect a tissue seal. One (or both) of the 
electrically conductive surfaces includes a channel defined 
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therein that extends along a length thereofthat communicates 
with a nozzle disposed in the jaw housing. The nozzle is 
configured to direct high pressure fluid from a fluid source 
into the channel for cutting tissue grasped between the jaw 
members. 

0006. In one embodiment, the nozzle communicates with 
one or more fluid conduits disposed within the jaw housing 
that are configured to convey high pressure fluid from a fluid 
Source. One or more valves may be included that are config 
ured to regulate the flow of high pressure fluid from the fluid 
SOUC. 

0007. In another embodiment, each electrically conduc 
tive surface includes a channel defined therein that extends 
along a length thereofthat communicates with a correspond 
ing nozzle disposed within each respective jaw housing. The 
nozzle(s) may be tapered either longitudinally or transver 
Sally depending upon a particular purpose. 
0008. The present disclosure also relates to an end effector 
assembly for use with an instrument for sealing and cutting 
tissue and includes a pair of opposing first and second jaw 
members movable relative to the other from a first position 
wherein the jaw members are disposed in spaced relation 
relative to one another to a second position wherein the jaw 
members cooperate to grasp tissue therebetween. Each jaw 
member includes a jaw housing and an electrically conduc 
tive surface adapted to connect to a source of electroSurgical 
energy Such that the electrically conductive Surfaces are 
capable of conducting electroSurgical energy through tissue 
held therebetween to effect a tissue seal. An adhesive strip is 
disposed along a length of one (or both) of the electrically 
conductive surfaces. After electrical activation of the electri 
cally conductive surfaces to effect a tissue seal, the adhesive 
strip is configured to retain a portion of the tissue seal to 
essentially tear the portion of the tissue seal away from 
remaining tissue when the tissue is removed from between the 
jaw members. The adhesive strip may be configured to 
include a heat-activated adhesive. 

0009. In one embodiment, the adhesive strip includes a 
plurality of nozzles disposed in the jaw housing operatively 
coupled to an adhesive fluid supply. The plurality of nozzles 
may be configured to communicate with one or more fluid 
conduits disposed within the jaw housing that convey the 
adhesive fluid from an adhesive fluid supply. One or more 
valves may be included that are configured to regulate the 
flow of adhesive fluid from the adhesive fluid supply. One or 
more of the plurality of nozzles may be tapered to direct the 
flow of the adhesive fluid onto the adhesive strip in a uniform 
and consistent manner to facilitate separation of tissue. The 
adhesive fluid Supply may include a heat-activated adhesive 
fluid. 

0010. The present disclosure also relates to an end effector 
assembly for use with an instrument for sealing and cutting 
tissue and includes a pair of opposing first and second jaw 
members movable relative to the other from a first position 
wherein the jaw members are disposed in spaced relation 
relative to one another to a second position wherein the jaw 
members cooperate to grasp tissue therebetween. Each jaw 
member includes a jaw housing and an electrically conduc 
tive surface adapted to connect to a source of electroSurgical 
energy Such that the electrically conductive Surfaces are 
capable of conducting electroSurgical energy through tissue 
held therebetween to effectatissue seal. A cutting mechanism 
with a sharpened leading edge is fixed between the jaw mem 
bers near a proximal end thereof. The sharpened leading edge 
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of the cutting mechanism is positioned to cut tissue between 
the jaw members upon forward movement of the jaw mem 
bers along the tissue seal. A stop member may be disposed at 
the distal end of one of the jaw members that is dimensioned 
to maintain a gap distance between the jaw members during 
electrical activation of the electrically conductive surfaces. 
0011. In one embodiment, the stop member is operatively 
affixed to a guide rail-system disposed within one of the jaw 
housings that allows the jaw members and the cutting mecha 
nism to move forward over the stop member to sever tissue 
along the tissue seal. 
0012. The present disclosure also relates to an end effector 
assembly for use with an instrument for sealing and cutting 
tissue and includes a pair of opposing first and second jaw 
members movable relative to the other from a first position 
wherein the jaw members are disposed in spaced relation 
relative to one another to a second position wherein the jaw 
members cooperate to grasp tissue therebetween. Each jaw 
member includes a jaw housing and an electrically conduc 
tive Surface adapted to connect to a source of electroSurgical 
energy Such that the electrically conductive Surfaces are 
capable of conducting electroSurgical energy through tissue 
held therebetween to effect a tissue seal. One or both of the 
jaw members includes an elongated perforation Strip that 
extends inwardly from the electrically conductive surface 
thereof. The elongated perforation strip is dimensioned to 
perforate the tissue upon closure of the jaw members against 
tissue and activation of the electrically conductive surfaces to 
effect a tissue seal. The perforation Strips on each respective 
jaw member may be configured to intermesh with one another 
upon closure of the jaw members against tissue and activation 
of the electrically conductive surfaces to effect a tissue seal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 Various embodiments of the subject instrument are 
described herein with reference to the drawings wherein: 
0014 FIG. 1A is a right, perspective view of an prior art 
endoscopic bipolar forceps having a housing, a shaft and an 
end effector assembly having a pair of opposingjaw members 
affixed to a distal end thereof; 
0015 FIG. 1B is an enlarged, left perspective view of the 
end effector assembly with the jaw members shown in an 
open configuration; 
0016 FIG. 1C is an enlarged, right side view of the end 
effector assembly of FIG. 1B: 
0017 FIG. 2 is an enlarged, left perspective view of an 
alternate embodiment of an end effector assembly according 
to the present disclosure having a high pressure fluid nozzle 
disposed therein for cutting tissue; 
0018 FIG. 3A is an enlarged, left perspective view of an 
alternate embodiment of an end effector assembly according 
to the present disclosure having a centrally disposed adhesive 
strip for cutting tissue; 
0019 FIG. 3B is an enlarged, left, perspective view of an 
alternate embodiment of an end effector assembly according 
to the present disclosure having a centrally disposed adhesive 
strip for cutting tissue that is operably coupled to an adhesive 
fluid Supply: 
0020 FIG. 4A is an enlarged, side view of an alternate 
embodiment of an end effector assembly according to the 
present disclosure having a centrally disposed fixed cutter, 
0021 FIG. 4B is an enlarged, side view of an alternate 
embodiment of an end effector assembly according to the 
present disclosure having a centrally disposed fixed cutter 
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that is configured to ride atop an isolated stop member, the 
jaw members and the cutter being shown in a first retracted 
position before tissue cutting: 
0022 FIG. 4C is an enlarged, side view of an alternate 
embodiment of an end effector assembly according to the 
present disclosure having a centrally disposed fixed cutter 
that is configured to ride atop an isolated stop member, the 
jaw members and the cutter being shown in a second extended 
position after tissue cutting; and 
0023 FIG. 5 is an enlarged, right perspective view of an 
alternate embodiment of an end effector assembly according 
to the present disclosure having a pair of opposing centrally 
disposed perforating strips dimensioned to perforate tissue 
upon closure of the jaw members against tissue. 

DETAILED DESCRIPTION 

(0024. Referring initially to FIGS. 1A-1C, a bipolar for 
ceps for use in connection with endoscopic Surgical proce 
dures is depicted. For the purposes herein, either an endo 
scopic instrument oran open instrument may be utilized with 
the various electrode assemblies described herein. Obviously, 
different electrical and mechanical connections and consid 
erations apply to each particular type of instrument, however, 
the novel aspects with respect to the electrode assembly and 
the operating characteristics associated therewith remain 
generally consistent with respect to both the open or endo 
Scopic designs. 
0025 Generally, the end effector designs depicted herein 
are used to cut tissue along a vessel seal. However, any one of 
the various designs may be utilized to cut tissue after electri 
cally treating tissue in a different fashion (e.g., coagulating or 
cauterizing tissue) or for simply cutting tissue without nec 
essarily electrically treating tissue. 
0026. Bipolar forceps 10 generally includes a housing 20, 
a handle assembly 30, a rotating assembly 80, a switchassem 
bly 70 and an electrode assembly 105 having opposing jaw 
members 110 and 120 that mutually cooperate to grasp, seal 
and divide tubular vessels and vascular tissue. More particu 
larly, forceps 10 includes a shaft 12 that has a distal end 16 
dimensioned to mechanically engage the electrode assembly 
100 and a proximal end 14 that mechanically engages the 
housing 20. The shaft 12 may include one or more known 
mechanically engaging components that are designed to 
securely receive and engage the electrode assembly 100 such 
that the jaw members 110 and 120 are pivotable relative to one 
another to engage and grasp tissue therebetween. 
0027. The proximal end 14 of shaft 12 mechanically 
engages the rotating assembly 80 to facilitate rotation of the 
electrode assembly 100. In the drawings and in the descrip 
tions 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. Details relating to the mechanically cooperat 
ing components of the shaft 12 and the rotating assembly 80 
are described in commonly-owned U.S. patent application 
Ser. No. 1 1/827,297 entitled “VESSEL SEALER AND 
DIVIDER. 

(0028 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 electrode assembly 100 as explained in more detail 
below. 
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0029. As mentioned above, electrode assembly 100 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 about a pivot 160 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. 
0030) Referring now to FIGS. 1B and 1C, enlarged views 
of an end effector assembly 100 of a prior device are shown in 
an open position for approximating tissue. Jaw members 110 
and 120 are generally symmetrical and include similar com 
ponent features which cooperate to permit facile rotation 
about pivot pin 160 to effect the sealing and dividing of tissue. 
As a result and unless otherwise noted, only jaw member 110 
and the operative features associated therewith are describe in 
detail herein but as can be appreciated, many of these features 
apply to jaw member 120 as well. 
0031 Jaw member 110 also includes a jaw housing 116, 
an insulative substrate or insulator 114 and an electrically 
conducive surface 112. Insulator 114 is configured to securely 
engage the electrically conductive sealing Surface 112. This 
may be accomplished by Stamping, by overmolding, by over 
molding a stamped electrically conductive sealing plate and/ 
or by overmolding a metal injection molded seal plate. All of 
these manufacturing techniques produce an electrode having 
an electrically conductive surface 112 that is substantially 
Surrounded by an insulating substrate 114. 
0032. As mentioned above, jaw member 120 includes 
similar elements which include: ajaw housing 126; insulator 
124; and an electrically conducive sealing Surface 122 that is 
dimensioned to securely engage the insulator 124. Electri 
cally conductive surface 122 and the insulator 124, when 
assembled, form a longitudinally-oriented channel 168 
defined therethrough for reciprocation of the knife blade 205. 
Knife channel 168 facilitates longitudinal reciprocation of the 
knife blade 205 along a preferred cutting plane to effectively 
and accurately separate the tissue along the formed tissue 
seal. Although not shown, jaw member 110 may also include 
a knife channel that cooperates with knife channel 168 to 
facilitate translation of the knife through tissue. 
0033 Jaw members 110 and 120 are electrically isolated 
from one another Such that electroSurgical energy can be 
effectively transferred through the tissue to formatissue seal. 
Electrically conductive sealing surfaces 112 and 122 are also 
insolated from the remaining operative components of the 
end effector assembly 100 and shaft 12. A plurality of stop 
members 150 may be employed to regulate the gap distance 
between the sealing Surfaces 112 and 122 to insure accurate, 
consistent and reliable tissue seals. 

0034 FIGS. 2-7 show various embodiments of different 
jaw member configurations for selectively cutting tissue dis 
posed between opposing jaw members. Although is some 
instances only one jaw member, e.g., jaw member 220, 320 
and 420 is shown for the various envisioned embodiments, it 
should be understood that a complementary jaw member 
having similar operating components may be utilized for 
sealing purposes or to facilitate the cutting process. 
0035 FIG.2 shows one embodiment of ajaw member 220 
for use with the forceps 10 described above. Jaw member 220 
includes an insulative housing 224 having an electrically 
conductive surface 222 disposed thereon configured for con 
ducting energy to tissue. A longitudinally-oriented channel 
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225 is defined within the electrically conductive surface 222 
and extends from a proximal end of the conductive Surface 
222 to a distal end thereof. Channel 225 is configured to 
fluidly communicate with a nozzle 227 disposed in housing 
224, which is, in turn, operatively coupled to a high pressure 
fluid supply 250 via conduit 235 disposed through jaw mem 
ber 220. Nozzle 227 is configured to redirect the flow of fluid 
228 from the high pressure fluid supply 250 and conduit 235 
into the channel 225. Nozzle 227 may be geometrically con 
figured, e.g., longitudinally and/or transversally tapered, to 
increase the fluid pressure and/or mold or shape the fluid 228 
exiting the nozzle 227 and channel 225 into a knife-like 
stream for cutting tissue disposed between the jaw members. 
0036 Jaw member 220 cooperates with an opposing jaw 
member (not shown) to approximate and seal tissue disposed 
therebetween. The opposing jaw member may be configured 
in a similar manner to direct a knife-like stream of fluid 228 
into tissue to cut the tissue from an opposing direction to 
facilitate the cutting process. Configuring both jaw members 
in this manner may facilitate the cutting process and enhance 
the overall cutting effect. The opposing fluid channel (not 
shown) may be connected to the same oran independent fluid 
Source (via a second conduit (not shown)) depending upon a 
particular purpose. 
0037. In use, the user initially energizes the opposing elec 
trically conductive surface 222 and, for example, sealing 
plate 112 of FIG. 1, to effectively seal tissue disposed 
between the jaw members as described above. Once the tissue 
is sealed or otherwise treated, a visual or audible warning is 
typically displayed or otherwise transmitted to the user to 
indicate completion of the treatment process. If desired, the 
user then initiates the cutting process to separate the tissue 
along the tissue seal (or treatment area) by opening one or 
more valves 255 to induce the high pressure fluid 228 through 
the conduit 235 to the nozzle 227. The high pressure fluid 228 
is directed into tissue 225 to effectively sever the tissue along 
the longitudinally-oriented channel in the sealing Surface 
222. 

0038. As mentioned above, the opposingjaw member (not 
shown) may include a similar configuration to enhance the 
cutting effect by directing high pressure fluid 228 into tissue 
from the opposite direction. Alternatively, the tissue may be 
cut without initially sealing or otherwise treating tissue. 
0039 FIG. 3A shows another embodiment of a jaw mem 
ber 320 for use with the forceps 10 described above. Jaw 
member 320 includes an insulative housing 324 having an 
electrically conductive surface 322 disposed thereon config 
ured for conducting energy to tissue. Similar to the embodi 
ment of the jaw member described in FIG. 2 above, jaw 
member 320 cooperates with an opposing jaw member (not 
shown) to approximate and seal tissue disposed therebe 
tween. The opposing jaw member may be configured in a 
similar manner to tear tissue from an opposing direction to 
facilitate the cutting process. 
0040 Jaw member 320 is configured to include a longitu 
dinally-oriented strip of adhesive 325 disposed along sealing 
surface 322. Adhesive strip 325 is configured to both facilitate 
retention of tissue during the initial treatment of tissue (e.g., 
tissue sealing) and effectively grip the tissue along the center 
of the tissue seal to induce the tissue to tear therealong when 
the jaw members 320 (opposing jaw member not shown) are 
removed. The adhesive strip 325 may be a heat-activated 
adhesive or a heat-enhanced adhesive to facilitate the tearing, 
i.e., cutting, process. 
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0041 FIG.3B shows a similar embodiment of ajaw mem 
ber 420 for use with the forceps 10 which also utilizes an 
adhesive 428 to effective tear tissue along a tissue seal. Jaw 
member 420 includes an insulative housing 424 having an 
electrically conductive Surface 422 disposed thereon config 
ured for conducting energy to tissue. Similar to the embodi 
ments above, jaw member 420 cooperates with an opposing 
jaw member (not shown) to approximate and seal tissue dis 
posed therebetween. The opposing jaw member may be con 
figured in a similar manner to tear tissue from an opposing 
direction to facilitate the cutting process. 
0042. Alongitudinally-oriented strip 425 is defined within 
the electrically conductive surface 422 and extends from a 
proximal end of the conductive surface 422 to a distal end 
thereof. Strip 425 is configured to include a plurality of 
noZZles 426 disposed in housing 424, which are, in turn, 
operatively coupled to a fluid adhesive supply 450 via conduit 
435 disposed through jaw member 420. Nozzles 426 are 
configured to direct the flow of adhesive fluid 428 from the 
supply 450 and conduit 435 onto strip 425 through corre 
sponding nozzle ports 427 arranged longitudinally along Strip 
425. Nozzle ports 427 may be geometrically configured, e.g., 
longitudinally and/or transversally tapered, to direct the flow 
of the adhesive 428 fluid onto the strip in a uniform and 
consistent manner to facilitate separation of tissue. 
0043. Adhesive 428 is configured to both facilitate reten 
tion of tissue during the initial treatment of tissue (e.g., tissue 
sealing) and effectively grip the tissue along the center of the 
tissue seal to induce the tissue to teartherealong when the jaw 
members 420 (opposing jaw member not shown) are 
removed. The adhesive 428 may be a heat-activated adhesive 
or a heat-enhanced adhesive to facilitate the tearing, i.e., 
cutting, process. Moreover, the adhesive may be simulta 
neously or sequentially administered during or after the cre 
ation of a tissue seal. For example, the Surgeon may initially 
energize the jaw members to seal tissue disposed therebe 
tween and then open a valve to administer the adhesive 428 
along the strip 425. The adhesive 428 then cures and grips the 
tissue to promote separation thereof when the jaw members 
are removed. The conduit 435 may also be fluidly connected 
to a cleaning fluid Supply (not shown) which dissolves the 
adhesive 428 on the strip 425 between uses such that the 
remaining tissue may be washed away after separation from 
the tissue seal. 

0044 FIG. 4A shows yet another embodiment of a cutting 
mechanism for forceps 10 and includes end effector assembly 
500 having opposing jaw members 510 and 520 that are 
moveable relative to one another to engage tissue therebe 
tween to effect a tissue seal. Jaw members 510 and 520 
include respective jaw housings 516 and 524 that support 
electrically conductive surface 512 and 522, respectively. 
Each electrically conductive surface 512 and 522 is adapted 
to connect to an electrical energy source Such that the elec 
trically conductive surfaces 512 and 522 may conduct energy 
to tissue disposed therebetween to effectively treat, e.g., Seal, 
tissue upon activation of the electroSurgical generator (not 
shown). 
0045. A cutting mechanism 540 is fixed between the jaw 
members 510 and 520 near a proximal end thereof. The cut 
ting mechanism 540 includes a sharpened edge 545 at a distal 
end thereof. Once the tissue is treated, e.g., sealed, the Sur 
geon relaxes the closing pressure of the jaw members 510 and 
520 against the tissue (e.g., by relaxing the jaw handle 40 (See 
FIG. 1)) and simply moves the jaw members 510 and 520 
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forward such that the sharpened edge 545 of the knife 540 
severs tissue along the tissue seal. A stop member 550 may be 
disposed at the distal end of one of the jaw members, e.g., jaw 
member 520, to maintain a gap distance between the jaw 
members 510 and 520 during electrical activation to effec 
tively seal tissue. 
0046 Alternatively and as shown in FIGS. 4B and 4C, the 
stop member 550 may operatively couple to a guide rail 
system 575 that allows the jaw members 510 and 520 and the 
knife 540 to move forward over the fixed stop member 550 to 
sever tissue along the tissue seal. The knife 540 remains fixed 
relative to the jaw members 510 and 520 during distal move 
ment of the jaw members 510 and 520 over the stop member 
550 (see FIG. 4C). 
0047 FIG. 5 shows yet another embodiment of a cutting 
mechanism for forceps 10 and includes end effector assembly 
600 having opposing jaw members 610 and 620 that are 
moveable relative to one another to engage tissue therebe 
tween to effect a tissue seal. Jaw members 610 and 620 
include respective jaw housings 616 and 624 that Support 
electrically conductive surfaces 612 and 622, respectively, 
that are each adapted to connect to an electrical energy source 
to conduct energy to tissue disposed between the jaw mem 
bers to effectively seal tissue. 
0048. Each jaw member 610 and 620 includes an elon 
gated perforation strip 645a and 645b, respectively, that 
extends inwardly from each respective electrically conduc 
tive surface 612 and 622. The perforation strip 645a and 645b 
are aligned in general vertical registration relative to one 
another and each strip 645a and 645b includes a series ofteeth 
646a and 646b, respectively, that are configured to intermesh 
with one another upon closure of the jaw members 610 and 
620. Alternatively, only one jaw member, e.g., jaw member 
620, may be configured to include the perforating strip 645b. 
0049. In use, tissue is grasped between jaw members 610 
and 620 and closed under a predetermined working pressure 
to effectively treat tissue, e.g., under a working pressure of 
about 3 kg/cm to about 16 kg/cm to seal tissue. The perfo 
rating strips 645a and 645b act to both grip the tissue for 
manipulation purposes and perforate the tissue along the cen 
ter of the electrically conductive surface 612 and 622. After 
electroSurgical activation of the electrically conductive Sur 
faces 612 and 622, the jaw members 610 and 622 are released 
revealing a perforated tissue line centrally-disposed between 
the conductive surfaces 612 and 622. The surgeon thereafter 
tears the perforated tissue along the perforation to separate 
the two tissue halves. 

0050. The perforation strips 645a and 645b may be insu 
lative or electrically conductive depending upon a particular 
purpose or may be made from a reactive material which heats 
up during electrical activation to facilitate the perforation 
process. 

0051. From the foregoing and with reference to the various 
figure drawings, those skilled in the art will appreciate that 
certain modifications can also be made to the present disclo 
Sure without departing from the scope of the present disclo 
Sure. For example, it is contemplated that cutting mechanism 
may be dimensioned as a cutting wire or cutting blade that is 
selectively activatable by the surgeon to divide the tissue after 
sealing. More particularly, a wire or cutting blade is mounted 
within the insulator between the jaw members and is selec 
tively energizable upon activation of a separate Switch or 
simultaneously with the activation of the sealing Switch. 
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0052 Although the specification and drawings disclose 
that the electrically conductive surfaces may be employed to 
initially seal tissue prior to cutting tissue in one of the many 
ways described herein, it is also envisioned that the electri 
cally conductive Surfaces may be configured and electrically 
designed to perform any known bipolar or monopolar func 
tion Such as electrocautery, hemostasis, and/or desiccation 
utilizing one or both jaw members to treat the tissue. More 
over, the jaw members in their presently described and illus 
trated formation may be energized or positioned to simply cut 
tissue without initially treating tissue which may prove ben 
eficial during particular Surgical procedures. 
0053 While several embodiments of the disclosure have 
been shown in the drawings, it is not intended that the disclo 
sure be limited thereto, as it is intended that the disclosure be 
as broad in Scope as the art will allow and that the specifica 
tion be read likewise. Therefore, the above description should 
not be construed as limiting, but merely as exemplifications of 
particular embodiments. Those skilled in the art will envision 
other modifications within the scope and spirit of the claims 
appended hereto. 

What is claimed: 
1. An end effector assembly for use with an instrument for 

sealing and cutting tissue, the end effector assembly compris 
ing: 

a pair of opposing first and second jaw members at least 
one of which being movable relative to the other from a 
first position wherein the jaw members are disposed in 
spaced relation relative to one another to a second posi 
tion wherein the jaw members cooperate to grasp tissue 
therebetween; 

each jaw member including a jaw housing and an electri 
cally conductive surface, the electrically conductive Sur 
faces being disposed in spaced apart opposing registra 
tion relative to one another, each electrically conductive 
Surface being adapted to connect to a source of electro 
Surgical energy Such that the electrically conductive Sur 
faces are capable of conducting electroSurgical energy 
through tissue held therebetween to effect a tissue seal; 
and 

at least one electrically conductive Surface including a 
channel defined therein extending along a length 
thereof, the channel communicating with a nozzle dis 
posed in the jaw housing which is configured to direct 
high pressure fluid from a fluid source into the channel 
for cutting tissue grasped between the jaw members. 

2. An end effector assembly according to claim 1 wherein 
the nozzle communicates with at least one fluid conduit dis 
posed within the jaw housing, the at least one conduit con 
veying the high pressure fluid from a fluid source. 

3. An end effector assembly according to claim 2 further 
comprising at least one valve that is configured to regulate the 
flow of high pressure fluid from the fluid source. 

4. An end effector assembly according to claim 1 wherein 
the each electrically conductive Surface includes a channel 
defined therein and extending along a length thereof that 
communicates with a corresponding nozzle disposed within 
each respective jaw housing. 

5. An end effector assembly according to claim 1 wherein 
the nozzle is tapered. 

6. An end effector assembly for use with an instrument for 
sealing and cutting tissue, the end effector assembly compris 
1ng: 
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a pair of opposing first and second jaw members at least 
one of which being movable relative to the other from a 
first position wherein the jaw members are disposed in 
spaced relation relative to one another to a second posi 
tion wherein the jaw members cooperate to grasp tissue 
therebetween; 

each jaw member including a jaw housing and an electri 
cally conductive surface, the electrically conductive Sur 
faces being disposed in spaced apart opposing registra 
tion relative to one another, each electrically conductive 
Surface being adapted to connect to a source of electro 
Surgical energy Such that the electrically conductive Sur 
faces are capable of conducting electroSurgical energy 
through tissue held therebetween to effect a tissue seal; 
and 

at least one adhesive strip disposed along a length of at least 
one electrically conductive surface, wherein after elec 
trical activation of the electrically conductive surfaces to 
effect a tissue seat, the at least one adhesive strip retains 
a portion of the tissue seal to essentially tear the portion 
of the tissue seal away from remaining tissue when the 
tissue is removed from between the jaw members. 

7. An end effector assembly according to claim 6 wherein 
each of the electrically conductive Surfaces includes an adhe 
sive strip disposed along a length thereof. 

8. An end effector assembly according to claim 6 wherein 
the adhesive strip includes a heat-activated adhesive. 

9. An end effector assembly according to claim 6 wherein 
the adhesive strip includes a plurality of nozzles disposed in 
the jaw housing operatively coupled to an adhesive fluid 
Supply. 

10. An end effector assembly according to claim 9 wherein 
the plurality of nozzles communicate with at least one fluid 
conduit disposed within the jaw housing, the at least one 
conduit conveying the adhesive fluid from an adhesive fluid 
Supply. 

11. An end effector assembly according to claim 10 further 
comprising at least one valve that is configured to regulate the 
flow of adhesive fluid from the adhesive fluid supply. 

12. An end effector assembly according to claim 9 wherein 
the each electrically conductive surfaces includes an adhesive 
strip having a plurality of nozzles defined therein and extend 
ing along a length thereof. 

13. An end effector assembly according to claim 9 wherein 
the plurality of nozzles is tapered to direct the flow of the 
adhesive fluid onto the adhesive strip in a uniform and con 
sistent manner to facilitate separation of tissue 

14. An end effector assembly according to claim 9 wherein 
the adhesive fluid supply includes a heat-activated adhesive 
fluid. 

15. An end effector assembly for use with an instrument for 
sealing and cutting tissue, the end effector assembly compris 
ing: 

a pair of opposing first and second jaw members at least 
one of which being movable relative to the other from a 
first position wherein the jaw members are disposed in 
spaced relation relative to one another to a second posi 
tion wherein the jaw members cooperate to grasp tissue 
therebetween; 

each jaw member including a jaw housing and an electri 
cally conductive surface, the electrically conductive Sur 
faces being disposed in spaced apart opposing registra 
tion relative to one another, each electrically conductive 
Surface being adapted to connect to a source of electro 



US 2010/0069903 A1 

Surgical energy Such that the electrically conductive Sur 
faces are capable of conducting electroSurgical energy 
through tissue held therebetween to effect a tissue seal; 
and 

a cutting mechanism having a sharpened leading edge, the 
cutting mechanism being fixed between the jaw mem 
bers near a proximal end thereof, the sharpened edge of 
the cutting mechanism being positioned to cut tissue 
between the jaw members upon forward movement of 
the jaw members along the tissue seal. 

16. An end effector assembly according to claim 15 further 
comprising a stop member disposed at the distal end of one of 
the jaw members, the stop member being dimensioned to 
maintain a gap distance between the jaw members during 
electrical activation of the electrically conductive surfaces. 

17. An end effector assembly according to claim 16 
wherein the stop member is operatively affixed to a guide 
rail-system disposed within one of the jaw housings that 
allows the jaw members and the cutting mechanism to move 
forward over the stop member to sever tissue along the tissue 
seal. 

18. An end effector assembly for use with an instrument for 
sealing and cutting tissue, the end effector assembly compris 
ing: 

a pair of opposing first and second jaw members at least 
one of which being movable relative to the other from a 
first position wherein the jaw members are disposed in 
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spaced relation relative to one another to a second posi 
tion wherein the jaw members cooperate to grasp tissue 
therebetween; 

each jaw member including a jaw housing and an electri 
cally conductive surface, the electrically conductive Sur 
faces being disposed in spaced apart opposing registra 
tion relative to one another, each electrically conductive 
Surface being adapted to connect to a source of electro 
Surgical energy Such that the electrically conductive Sur 
faces are capable of conducting electroSurgical energy 
through tissue held therebetween to effect a tissue seal; 
and 

at least one of the jaw members including an elongated 
perforation strip that extends inwardly from the electri 
cally conductive surface thereof, the elongated perfora 
tion strip being dimensioned to perforate the tissue upon 
closure of the jaw members against tissue and activation 
of the electrically conductive surfaces to effect a tissue 
seal. 

19. An end effector assembly according to claim 18 
wherein each jaw member includes a perforation Strip that 
extends inwardly from the electrically conductive surface 
thereof, the perforation strips on each respective jaw member 
being configured to intermesh with one another upon closure 
of the jaw members against tissue and activation of the elec 
trically conductive surfaces to effect a tissue seal. 

c c c c c 


