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(57) ABSTRACT 

A forceps includes an end effector assembly having first and 
second jaw members. Each jaw member includes a proximal 
flange having an inwardly-facing Surface. The proximal 
flanges are coupled to one another for moving the jaw mem 
bers relative to one another between a first position and a 
second position for grasping tissue therebetween. The 
inwardly-facing Surfaces of the proximal flanges are disposed 
in abutting relation relative to one another. A knife is config 
ured to move along a knife path defined along an outwardly 
facing Surface of one of the proximal flanges. The knife is 
movable between a retracted position and an extended posi 
tion, wherein the knife extends between the jaw members to 
cut tissue grasped therebetween. 
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1. 

ENDOSCOPC ELECTROSURGICAL UAWS 
WITH OFFSET KNIFE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation application of U.S. 
patent application Ser. No. 13/571,821, filed on Aug. 10, 
2012, now U.S. Pat. No. 8,523,898, which is a continuation 
application of U.S. application Ser. No. 12/499,553, filed on 
Jul. 8, 2009. Now U.S. Pat. No. 8,246,618, the entire contents 
of each of which are hereby incorporated by reference herein. 

BACKGROUND 

1. Technical Field 
The present disclosure relates to an electroSurgical jaws 

and, more particularly, to an elongated endoscopic electro 
Surgical forceps with an offset knife for sealing and/or cutting 
tissue. 

2. Background of Related Art 
ElectroSurgical forceps utilize both mechanical clamping 

action and electrical energy to effect hemostasis by heating 
tissue and blood vessels to coagulate, cauterize and/or seal 
tissue. As an alternative to open forceps for use with open 
Surgical procedures, many modern Surgeons use endoscopic 
or laparoscopic instruments for remotely accessing organs 
through Smaller, puncture-like incisions or natural orifices. 
As a direct result thereof, patients tend to benefit from less 
scarring and reduced healing time. 

Endoscopic instruments are inserted into the patient 
through a cannula, orport, which has been made with a trocar. 
Typical sizes for cannulas range from three millimeters to 
twelve millimeters. Smaller cannulas are usually preferred, 
which, as can be appreciated, ultimately presents a design 
challenge to instrument manufacturers who must find ways to 
make endoscopic instruments that fit through the Smaller 
cannulas. 
Many endoscopic Surgical procedures require cutting or 

ligating blood vessels or vascular tissue. Due to the inherent 
spatial considerations of the Surgical cavity, Surgeons often 
have difficulty Suturing vessels or performing other tradi 
tional methods of controlling bleeding, e.g., clamping and/or 
tying-off transected blood vessels. By utilizing an endoscopic 
electroSurgical forceps, a Surgeon can either cauterize, coagu 
late? desiccate and/or simply reduce or slow bleeding simply 
by controlling the intensity, frequency and duration of the 
electroSurgical energy applied through the jaw members to 
the tissue. Most small blood vessels, i.e., in the range below 
two millimeters in diameter, can often be closed using stan 
dard electroSurgical instruments and techniques. However, if 
a larger vessel is ligated, it may be necessary for the Surgeon 
to convert the endoscopic procedure into an open-surgical 
procedure and thereby abandon the benefits of endoscopic 
Surgery. Alternatively, the Surgeon can seal the larger vessel or 
tissue. 

Typically, after a vessel or tissue is sealed, the Surgeon 
advances a knife to sever the sealed tissue disposed between 
the opposingjaw members. In some instances, the knife blade 
is difficult to advance through the knife channel defined 
between jaw members or is subject to wear and tear over 
repeated use due to the relative position of the knife blade 
through the knife channel (contacting the sides of the knife 
channel). 

SUMMARY 

The present disclosure relates to an endoscopic forceps that 
includes a housing having a shaft attached thereto with a 
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2 
longitudinal axis defined therethrough. An end effector 
assembly is disposed at a distal end thereof and includes first 
and second jaw members disposed in opposing relation rela 
tive to one another and moveable from a first, open position to 
a second, closed position for grasping tissue therebetween. 
Each of the jaw members includes a proximal flange adapted 
to communicate with a drive assembly for moving the jaw 
members between the first and second positions. One or both 
of the of the jaw members has a curved knife channel (or a 
portion, e.g., distal portion, of the knife channel is curved) 
defined therein having a proximal end that is offset from the 
longitudinal axis defined through the shaft. A knife guide is 
assembled to an outer Surface of one of the proximal flanges 
of the jaw members on the same side as the proximal end of 
the knife channel and defines a knife path therein configured 
to guide a knife into the knife channel for translation there 
through. One or more handles may be included that operably 
couple to the drive assembly for moving the jaw members 
between the first and second positions. 

In one embodiment, the endoscopic forceps is an electro 
Surgical instrument and at least one of the jaw members is 
adapted to connect to an electroSurgical energy source to 
communicate energy to tissue disposed between the jaw 
members. 

In another embodiment, the proximal flanges of the end 
effector and the knife guide include elongated slots defined 
therethrough that cooperate with a drive pin operably con 
nected to the drive assembly to move the jaw members from 
the first to second positions. The elongated slots of the proxi 
mal flanges may be cam slots that operably engage the drive 
pin and the elongated slot of the knife guide may be a pass 
through or non-engaging slot. 

In yet another embodiment, the offset knife channel and the 
disposition of the knife guide relative to the longitudinal axis 
facilitate substantially straight extension of the knife through 
the knife channel along a substantial length of the knife chan 
nel. This configuration helps prevent binding of the knife 
during translation through the knife channel. The proximal 
end of the knife channel may be offset a distance “X” relative 
to the longitudinal axis 'A' defined through the forceps, 
wherein “X” is in the range of about 0.010 inches to about 
0.040 inches. The knife channel may be defined within both 
the first and second jaw members and the knife guide is 
configured to preload the jaw members during assembly for 
ensuring proper alignment of the knife channels to facilitate 
translation of the knife therethrough. 

In still yet another embodiment, the knife guide includes 
one or more channels defined therein that are configured to 
guide a corresponding number of electrical leads to the jaw 
member(s) for Supplying electroSurgical energy thereto. 
The present disclosure also relates to an endoscopic for 

ceps that includes a housing having a shaft attached thereto 
with a longitudinal axis defined therethrough and an end 
effector assembly disposed at a distal end thereof. The end 
effector assembly includes first and second jaw members 
disposed in opposing relation relative to one another and 
moveable from a first, open configuration to a second, closed 
configuration for grasping tissue therebetween. Each of the 
jaw members includes a proximal flange adapted to commu 
nicate with a drive assembly for moving the jaw members 
between the first and second positions. One or both of the of 
the jaw members has a knife channel defined therein having a 
proximal end that is offset from the longitudinal axis defined 
through the shaft. A knife guide is assembled to an outer 
Surface of one of the proximal flanges of the jaw members on 
the same side as the proximal end of the knife channel and 
defines a knife path therein configured to guide a knife into 
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the knife channel for translation therethrough. The knife 
guide includes a blade stop at a distal end thereof that is 
positionable from a first position that interferes with or 
obstructs the knife path to prevent distal translation of the 
knife when the jaw members are disposed in an first, open 
configuration to a second position that allows distal transla 
tion of the knife when the jaw members are disposed in the 
second, closed configuration. The blade stop may be pivot 
ably engaged to the knife guide and biased to obstruct the 
knife path when the jaw members are disposed in the first, 
open configuration. 
The forceps may include one or more handles that operably 

couple to a drive assembly for moving the jaw members 
between the first and second configurations. Moreover, the 
forceps may be an electroSurgical forceps wherein one or both 
of the jaw members are adapted to connect to an electroSur 
gical energy source to communicate energy to tissue disposed 
between the jaw members. 

The proximal flanges of the end effector and the knife 
guide may include elongated slots defined therethrough that 
cooperate with a drive pin operably connected to the drive 
assembly to move the jaw members from the first to second 
configurations. The elongated slots of the proximal flanges 
may be cam slots that operably engage the drive pin and the 
elongated slot of the knife guide may be a pass-through or 
non-engaging slot. 

In another embodiment, the offset knife channel and the 
disposition of the knife guide relative to the longitudinal axis 
may be configured to facilitate Substantially straight exten 
sion of the knife through the knife channel along a substantial 
length of the knife channel. The proximal end of the knife 
channel may be offset a distance “X” relative to the longitu 
dinal axis 'A' defined through the forceps, wherein “X” is in 
the range of about 0.010 inches to about 0.040 inches. 

In yet another embodiment, the knife guide includes one or 
more channels defined therein that are configured to guide a 
corresponding number of electrical leads to the jaw member 
for Supplying electroSurgical energy thereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various embodiments of the subject instrument are 
described herein with reference to the drawings wherein: 

FIG. 1A is a top, perspective view of an endoscopic forceps 
shown in an open configuration and including a housing, a 
handle assembly, a shaft and an end effector assembly accord 
ing to the present disclosure; 

FIG. 1B is a top, perspective view of the endoscopic for 
ceps of FIG. 1A showing the end effector assembly in a closed 
configuration according to the present disclosure; 

FIG. 2A is an enlarged, top view of the forceps of FIG. 1A 
showing the disposition of the internal components when the 
forceps is in an open configuration; 

FIG. 2B is an enlarged, top view of the forceps of FIG. 1B 
showing the disposition of the internal components when the 
forceps is in a closed configuration; 
FIG.3A is an enlarged, top view showing the knife actuator 

after actuation; 
FIG. 3B is a greatly-enlarged, side cross sectional view of 

the end effector assembly showing the position of the knife 
after actuation; 

FIG. 4A is a greatly-enlarged, perspective view of the 
bottom jaw of the end effector assembly with parts separated: 

FIG. 4B is a greatly-enlarged, perspective view of the top 
jaw of the end effector assembly with parts separated: 
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4 
FIG. 5 is a greatly-enlarged, perspective view of the elon 

gated shaft for housing various moving parts of the drive 
assembly and knife assembly; 

FIG. 6 is a partially exploded, perspective view of the end 
effector assembly: 

FIG. 7 is a top view of the end effector assembly with the 
upper jaw member removed; 

FIG. 8 is a rear, perspective view of one of the jaw members 
in accordance with an alternate embodiment of the present 
disclosure; and 

FIG. 9 is an enlarged side view of another embodiment of 
the knife guide according to the present disclosure. 

DETAILED DESCRIPTION 

Turning now to FIGS. 1A and 1B, one embodiment of an 
electrosurgical forceps 10 is shown for use with various sur 
gical procedures and generally includes a housing 20, a 
handle assembly 30, a rotating assembly 80, a knife trigger 
assembly 70 and an end effector assembly 100 which mutu 
ally cooperate to grasp, seal and divide tubular vessels and 
vascular tissue. Although the majority of the figure drawings 
depict a forceps 10 for use in connection with endoscopic or 
laparoscopic Surgical procedures, the present disclosure may 
be used for more traditional open Surgical procedures. For the 
purposes herein, the forceps 10 is described in terms of an 
endoscopic or laparoscopic instrument; however, it is con 
templated that an open version of the forceps may also 
include the same or similar operating components and fea 
tures as described below. 

Forceps 10 includes a shaft 12 that has a distal end 16 
dimensioned to mechanically engage the end effector assem 
bly 100 and a proximal end 14 that mechanically engages the 
housing 20. Details of how the shaft 12 connects to the end 
effector assembly 100 are described in more detail below. The 
proximal end 14 of shaft 12 is received within the housing 20 
and the connections relating thereto are also described in 
detail below. In the drawings and in the descriptions that 
follow, the term “proximal, as is traditional, will refer to the 
end of the forceps 10 that is closer to the user, while the term 
“distal' will refer to the end that is further from the user. 

Forceps 10 also includes an electrosurgical cable 310 that 
may connect the forceps 10 to a source of electroSurgical 
energy, e.g., a generator. Generators such as those sold by 
Covidien, located in Boulder, Colo. may be used as a source 
of both bipolar electroSurgical energy for sealing vessel and 
vascular tissues as well as monopolar electroSurgical energy 
which is typically employed to coagulate or cauterize tissue. 
It is envisioned that the generator may include various safety 
and performance features including isolated output, imped 
ance control and/or independent activation of accessories. 

Handle assembly 30 includes two movable handles 30a 
and 30b disposed on opposite sides of housing 20. Handles 
30a and 30b are movable relative to one another to actuate the 
end effector assembly 100 as explained in more detail below 
with respect to the operation of the forceps 10. 

Rotating assembly 80 is mechanically coupled to housing 
20 and is rotatable approximately 90 degrees in either direc 
tion about a longitudinal axis “A.” Rotating assembly 80, 
when rotated, rotates shaft 12, which, in turn, rotates end 
effector assembly 100. Such a configurationallows end effec 
tor assembly 100 to be rotated approximately 90 degrees in 
either direction with respect to housing 20. 
As mentioned above, end effector assembly 100 is attached 

at the distal end 16 of shaft 12 and includes a pair of opposing 
jaw members 110 and 120 (see FIG. 6). Handles 30a and 30b 
of handle assembly 30 ultimately connect to drive assembly 
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60 (see FIG. 2A) which, together, mechanically cooperate to 
impart movement of the jaw members 110 and 120 from a 
first, open position wherein the jaw members 110 and 120 are 
disposed in spaced relation relative to one another, to a sec 
ond, clamping or closed position wherein the jaw members 
110 and 120 cooperate to grasp tissue therebetween. 

Turning now to the more detailed features of the present 
disclosure as described with respect to FIGS. 1A-8C, handles 
30a and 30b each include an aperture 33a and 33b, respec 
tively, defined therein which enables a user to grasp and move 
each respective handle 30a and 30b relative to one another. 
Handles 30a and 30b also include ergonomically-enhanced 
gripping elements 39a and 39b, respectively, disposed along 
an outer edgethereof which are designed to facilitate gripping 
of the handles 30a and 30b during activation. It is envisioned 
that gripping elements 39a and 39b may include one or more 
protuberances, Scallops and/or ribs to enhance gripping. 
As best illustrated in FIG. 1A, handles 30a and 30b are 

configured to extend outwardly on opposite sides from a 
transverse axis “B” defined through housing 20 which is 
perpendicular to longitudinal axis 'A'. Handles 30a and 30b 
are movable relative to one another in a direction parallel to 
axis “B” to open and close the jaw members 110 and 120 as 
needed during Surgery. Details relating to the inner-working 
components of forceps 10 are disclosed in commonly-owned 
U.S. patent application Ser. No. 1 1/540.335. This forceps 
style is commonly referred to as an “in-line' or hemostat style 
forceps. In-line hemostats or forceps are more commonly 
manufactured for open Surgical procedures and typically 
include a pair of shafts having integrally coupled handles 
which are movable relative to one another to open and close 
the jaw members disposed at the distal end thereof. 
As best seen in FIGS. 2A and 2B, the distal end of each 

handle 30a and 30b is selectively moveable about pivot pins 
34a and 34b attached to a distal end 21 of the housing 20 to 
actuate the jaw members 110 and 120. Movement of the 
handles 30a and 30b away from one another (and the housing 
20) unlocks and opens the handles 30a and 30b and, in turn, 
the jaw members 110 and 120 for subsequent grasping or 
re-grasping of tissue. In one embodiment, the handles 30a 
and 30b may be biased in an open configuration to facilitate 
handling and manipulation of the jaws within an operative 
field. Various spring-like mechanisms are contemplated 
which may be utilized to accomplish this purpose. 

Movable handles 30a and 30b are designed to provide a 
distinct lever-like mechanical advantage over conventional 
handle assemblies. The enhanced mechanical advantage for 
actuating the jaw members 110 and 120 is gained by virtue of 
the unique position and combination of several inter-cooper 
ating elements which reduce the overall user forces necessary 
to obtain and maintain the jaw members 110 and 120 under 
ideal operating pressures of about 3 kg/cm to about 16 
kg/cm. Details relating to the working components the 
handle assembly and drive assembly are disclosed in above 
mentioned U.S. patent application Ser. No. 1 1/540.335. In 
other words, it is envisioned that the combination of these 
elements and their positions relative to one another enables 
the user to gain lever-like mechanical advantage to actuate the 
jaw members 110 and 120 enabling the user to close the jaw 
members 110 and 120 with lesser force while still generating 
the required forces necessary to effect a proper and effective 
tissue seal. 
As shown best in FIGS. 4A, 4B, 5 and 6, the end effector 

assembly 100 is designed as a bilateral assembly, i.e., both 
jaw members 110 and 120 pivot relative to one another about 
a pivot pin 185 disposed therethrough. A unilateral end effec 
tor assembly is also envisioned. End effector assembly 100 
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6 
further includes a knife guide 133 that houses the knife blade 
190 for translation therethrough. Knife guide 133 is 
assembled with flanges 113 and 123 to allow pivotable move 
ment of the flanges 113 and 123 about a pivot pin 185 dis 
posed between the jaw members 110 and 120 upon translation 
of a drive pin 180 as explained in more detail below. 
More particularly, jaw members 110 and 120 include 

proximal flanges 113 and 123, respectively, which each 
include an elongated angled slot 181a and 181b, respectively, 
defined therethrough. Drive pin 180 mounts jaw members 
110 and 120 and knife guide 133 to the end of a rotating shaft 
18 and within a cavity 17 defined at the distal ends 17a and 
17b of drive actuator or sleeve 17 (See FIG. 5). Knife guide 
133 includes an elongated slot 181c defined therethrough, 
configured for accepting the drive pin 180 and for allowing 
translation of the drive pin 180 within slots 181a-181c, which 
pivots the jaw members 110 and 120 relative to one another 
for grasping tissue. Knife guide 133 may also provide a 
unique safety feature for the forceps 10 as described in more 
detail below. 
Upon actuation of the drive assembly 60, the drive sleeve 

17 reciprocates which, in turn, causes the drive pin 180 to ride 
within slots 181a and 181b to open and close the jaw mem 
bers 110 and 120 as desired and similarly causes the drive pin 
180 to ride within slot 181c of knife guide 133. The jaw 
members 110 and 120, in turn, pivot about pivot pin 185 
disposed through respective pivot holes 186a and 186b 
defined within flanges 113 and 123, the jaw members 110 and 
120 and hole 186c disposed within knife guide 133. Upon 
actuation, knife guide 133 remains oriented in alignment with 
the shaft 12 as the jaws move about pivot pin 185 (See FIG. 6). 
As can be appreciated, squeezing handles 30a and 30b toward 
the housing 20 pulls drive sleeve 17 and drive pin 180 proxi 
mally to close the jaw members 110 and 120 about tissue 
grasped therebetween and pushing the sleeve 17 distally 
opens the jaw members 110 and 120 for grasping purposes. 

Flanges 113 and 123 of jaw members 110 and 120, respec 
tively, are positioned in an abutting relationship with one 
another and knife guide 133 is positioned adjacent to flanges 
113 and 123. Flanges 113, 123 and knife guide 133 are 
assembled and engaged via pivot pin 185 disposed through 
apertures 186a, 186b, and 186c, respectively. Further, flanges 
113, 123 are pivotable about one another via drive pin 180 
disposed through slots 181a and 181b and offlanges 113,123, 
respectively. A knife path 138 may be defined between flange 
113 and knife guide 133, as shown in FIGS. 6 and 7. The knife 
path 138 longitudinally aligns with knife channels 115a and 
115b defined within jaw members 110 and 120, such that 
knife blade 190 travels in a substantially straight path through 
knife path 138 and, further, through knife channels 115a and 
11.5b. 

Alternatively, the orientation of flanges 113 and 123 may 
be reversed, with knife path 138 being defined between flange 
123 and blade guide 133. In contrast to prior known designs, 
the abutting relationship between flanges 113 and 123 (in 
either orientation) strengthens the jaw flanges 113 and 123 
since a blade path or blade channel does not need to be defined 
therebetween but, rather, is defined on an exterior side of one 
of the flanges 113 and 123. Thus, the knife 190 travels 
between the blade guide 133 and the flanges 113 and 123 and 
not between flanges. By manufacturing the knife path 138 on 
either side of the flanges 113 and 123, jaw splay may also be 
more easily controlled and tighter tolerances may be 
employed during the manufacturing process, thereby allow 
ing tighter tolerances on certain features of the jaw member 
110 and 120 resulting in better overall performance. 
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For example, the knife channels 115a and 115b defined 
within the jaw members 110 and 120, respectively, may be 
more precisely aligned with less splay between the jaw mem 
bers 110 and 120, thereby facilitating knife blade 190 trans 
lation. Moreover, the strength of the flanges 113 and 123 is 
enhanced as well as the union therebetween, e.g., flat-on-flat 
abutting flange Surfaces have more surface contact making 
the union therebetween stronger. The knife guide 133 may 
also be configured to pre-load jaw members 110 and 120 to 
help ensure proper alignment of knife channel halves 115a 
and 115b upon closing of the jaw members 110 and 120 as 
explained in more detail below. 
As best shown in FIG. 6, blade guide 133 may include a 

blade stop or hook 135 disposed at a distal end thereof. The 
blade stop 135 may be integrally associated with the knife 
guide 133 (FIG. 6), the purpose of which is explained imme 
diately below, or pivotably engaged with the knife guide 133, 
the purpose of which is explained with reference to FIG. 9. 
The relationship between flanges 113 and 123 and blade 
guide 133 is established by pivot pin 185 disposed through 
apertures 186a, 186b, and 186c, respectively, and by drive pin 
180 disposed through slots 181a, 181b and 181c, respec 
tively. Accordingly, when jaw members 110, 120 are in a first, 
or open, position, knife guide 133 pivots such the blade stop 
135 interferes with the knife path 138, thereby preventing 
distal translation of knife blade 190. In one embodiment, this 
may be accomplished by the knife guide 133 including an 
elongated slot 181c that is cammed when the drive pin 180 is 
biased in a distal-most position such that the knife guide 133 
and blade stop 135 pivot thereby obstructing the knife path 
138. Alternatively, the blade stop 135 may pivot relative to the 
knife guide 133 to obstruct the knife path 138 (See FIG.9). In 
this instance, the elongated slot 181c may be constructed as a 
pass-through or non-engaging slot. 
When handles 30a and 30b are squeezed toward the hous 

ing 20, drive sleeve 17 and drive pin 180 are pulled proximally 
to close the jaw members 110 and 120, which also pivots the 
knife guide 133 so that the blade stop 135 no longer obstructs 
or interferes with the knife path 138. Thus, in this embodi 
ment, the knife guide 133, by virtue of the blade stop 135, 
prevents distal advancement of knife blade 190 when jaw 
members 110 and 120 are in the first, open position and 
permits distal advancement of knife blade 190 when jaw 
members 110 and 120 are in the second, closed position. 

Alternatively, a hook (not shown) may be disposed on 
either of flanges 113 or 123. The hook would operate in 
substantially the same manner as the blade stop 135 disposed 
on the blade guide 133 in the embodiment discussed above. 
Accordingly, as jaw members 110, 120 are opened, the hook 
on flange 113 or 123 is pivoted into the path of knife blade 
190, thereby preventing distal translation of knife blade 190. 
When handles 30a and 30b are squeezed toward the housing 
20, drive sleeve 17 and drive pin 180 are pulled proximally to 
close the jaw members 110 and 120. The pulling of drive pin 
180 also pivots flanges 113 and 123, thereby closing the jaw 
members 110 and 120 and as a result, the hook is pivoted out 
of the path of knife blade 190. 
As best shown in FIG. 4B, jaw member 110 also includes 

a support base 119 that extends distally from flange 113 and 
that is configured to support an insulative plate 119 thereon. 
Insulative plate 119", in turn, is configured to support an 
electrically conductive tissue engaging Surface or sealing 
plate 112 thereon. Sealing plate 112 may be affixed atop the 
insulative plate 119 and support base 119 in any suitable 
manner, e.g., Snap-fit, over-molding, stamping, ultrasonically 
welded, etc. Support base 119 together with the insulative 
plate 119 and electrically conductive tissue engaging Surface 
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8 
112 are encapsulated by an outer insulative housing 114. 
Outer housing 114 includes a cavity 114a that is dimensioned 
to securely engage the electrically conductive sealing Surface 
112 as well as the support base 119 and insulative plate 119. 
This may be accomplished by stamping, by overmolding, by 
overmolding a stamped electrically conductive sealing plate 
and/or by overmolding a metal injection molded seal plate. 
All of these manufacturing techniques produce jaw member 
110 having an electrically conductive surface 112 that is 
Substantially surrounded by an insulating Substrate 114. 
The electrically conductive surface or sealing plate 112 and 

the outer housing 114, when assembled, form longitudinally 
oriented knife channel 115a defined therethrough for recip 
rocation of the knife blade 190. It is envisioned that the knife 
channel 115a cooperates with corresponding knife channel 
115b defined in jaw member 120 to facilitate longitudinal 
extension of the knife blade 190 along a preferred cutting 
plane to effectively and accurately separate the tissue along 
the formed tissue seal. As discussed above, when knife blade 
190 is deployed, at least a portion of knife blade 190 advances 
through knife path 138 and into knife channels 115a and 
115b. In addition to the blade stop 135, handle 30a may 
includes a lockout flange (not shown) which prevents actua 
tion of the knife assembly 70 when the handle 30a is open 
thus preventing accidental or premature activation of the 
knife blade 190 through the tissue. A more detailed discussion 
of the lockout flange is discussed in above-mentioned U.S. 
patent application Ser. No. 1 1/540.335. 
As explained above and as illustrated in FIGS. 4A and 4B, 

in one embodiment, the knife channel 115 is formed when the 
jaw members 110 and 120 are closed. In other words, the 
knife channel 115 includes two knife channel halves—knife 
channel half 115a disposed in sealing plate 112 of jaw mem 
ber 110 and knife channel half 115b disposed sealing plate 
122 of jaw member 120. It is envisioned that the knife channel 
115 may be configured as a straight slot with no degree of 
curvature which, in turn, causes the blade 190 to move 
through the tissue in a Substantially straight fashion. Alterna 
tively, and as shown, the knife channel 115 may be curved, 
which has certain Surgical advantages. In the particular 
embodiment shown in FIGS. 6 and 7, the knife channel 115 
(knife channel 115a shown) is curved and is offset from the 
centerline or longitudinal axis “A” of the forceps 10 by a 
distance “X” (See FIGS. 7 and 8). This offset distance “X” 
may be in the range of about 0.010 inches to about 0.040 
inches. 
The offset orientation of the knife blade 190 (by virtue or 

the knife guide 133 being assembledon one side of the flanges 
113 and 123 allows the knife blade to enter the knife channel 
115 in a substantially straight orientation thereby facilitating 
separation of tissue. Moreover, the knife blade 190 travels in 
a Substantially straight manner through most of the knife 
channel 115 and is only forced to bend around the knife 
channel 115 towards a distal end of the jaw members 110 and 
120. Further, the offset orientation of the knife channel, e.g., 
knife channel 115b, and the disposition of the knife blade 190 
traveling through the knife guide 133 also enhances the cut 
ting effect and reduces the chances of the knife blade 190 
binding during translation (extension or retraction). 
As mentioned above, when the jaw members 110 and 120 

are closed about tissue, knife channels 115a and 115b form a 
complete knife channel 115 to allow longitudinal extension of 
the knife blade 190, from the knife path 138, in a distal 
fashion to sever tissue along a tissue seal. Knife channel 115 
may be completely disposed in one of the two jaw members, 
e.g., jaw member 120, depending upon a particular purpose. 
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It is also envisioned that jaw member 120 may be assembled 
in a similar manner as described above with respect to jaw 
member 110. 

Referring now to FIGS. 6 and 8, electrical lead or wire 126 
is shown extending from shaft 12 through knife housing 133 
and entering wire tube 125 of jaw members 120. Wires 116 
and 126 are used to Supply electrical energy to electrically 
conductive sealing surfaces 112 and 122 of jaw members 110 
and 120, respectively. In the embodiment of FIG. 6, knife 
housing 133 also acts as a wire guide, configured to guide 
wires 116 and 126 to jaw members 110 and 120. Electrical 
leads or wires 116 and 126 are protected by knife housing 
133. Wire tube 125 (FIG.8) ofjaw member 120, may be offset 
from a longitudinal axis “Y” of the forceps 10 in the same 
direction as the offset knife channel 115b, such that knife 
channel 115b is disposed above the wire tube 125. The offset 
“X” of the knife channel, e.g., knife channel 115b, and the 
offset “Y” of the disposition of the electrical lead or wire 126 
relative to longitudinal axis “A” may be different or the same 
depending upon a particular purpose or to facilitate manufac 
turing. For example, as mentioned above, the offset distance 
“X” may be in the range of about 0.010 inches to about 0.040 
inches whereas the offset distance “Y” may be in the range 
about 0.040 inches to about 0.140 inches. In addition, par 
ticular “X” and “Y” configurations may be as follows: When 
“X” is about 0.010 inches “Y” may be about 0.040 inches: 
when “X” is about 0.017 inches “Y” may be about 0.070 
inches; and when “X” is about 0.034 inches “Y” may be about 
0.140 inches. Other configurations and offsets for “X” and 
“Y” are also contemplated and within the scope of this dis 
closure. 
FIG.9 shows another embodiment of the knife guide 133' 

that includes similar features to the knife guide 133 described 
above such as elongated slot 181c', pivot hole 186c' and blade 
stop 135". In this particular embodiment, the blade stop is 
moveable from a first position that interferes with the knife 
path 138 (See FIG. 7) to prevent distal translation of the knife 
190 when the jaw members 110 and 120 are disposed in an 
first, open configuration to a second position that allows distal 
translation of the knife 190 when the jaw members 110 and 
120 are disposed in the second, closed configuration. The 
blade stop 135" is pivotably engaged to the knife guide 133 
and biased to obstruct with the knife path 138 when the jaw 
members 110 and 120 are disposed in the first, open configu 
ration. Thus in this embodiment, the blade stop 135 prevents 
distal advancement of knife blade 190 when jaw members 
110 and 120 are in the first, open configuration and permits 
distal advancement of knife blade 190 when jaw members 
110 and 120 are in the second, closed configuration. 
From the foregoing and with reference to the various figure 

drawings, those skilled in the art will appreciate that certain 
modifications can also be made to the present disclosure 
without departing from the scope of the same. While several 
embodiments of the disclosure have been shown in the draw 
ings, it is not intended that the disclosure belimited 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. There 
fore, the above description should not be construed as limit 
ing, but merely as exemplifications of particular embodi 
ments. Those skilled in the art will envision other 
modifications within the scope and spirit of the claims 
appended hereto. 
What is claimed is: 
1. An end effector assembly for a Surgical instrument, 

comprising: 
first and second jaw members each including a proximal 

flange defining an inwardly-facing Surface, a jaw body 
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extending distally from the proximal flange, and an elec 
trically-conductive tissue-engaging Surface disposed on 
each jaw body in opposed relation relative to one 
another, the proximal flanges coupled to one another and 
configured to move the jaw bodies relative to one 
another between a first position, in spaced relation rela 
tive to one another, and a second position, for grasping 
tissue between the tissue-engaging Surfaces, the 
inwardly-facing Surfaces of the proximal flanges dis 
posed in abutting relation relative to one another, 

a first electrical lead adapted to connect to a source of 
electroSurgical energy, the first electrical lead extending 
adjacent an outer Surface of one of the proximal flanges 
and electrically coupled to one of the electrically-con 
ductive tissue-engaging Surfaces for communicating 
energy to tissue grasped between the tissue-engaging 
Surfaces; and 

a pivot pin pivotably coupling the proximal flanges to one 
another such that the jaw bodies are pivotable relative to 
one another between the first position and the second 
position, wherein each proximal flange defines a cam 
slot extending therethrough, and wherein a drive pin is 
operably engaged within the cam slots, the drive pin 
Selectively translatable along the cam slots to pivot the 
jaw bodies between the first position and the second 
position. 

2. The end effector assembly according to claim 1, wherein 
each jaw body defines a longitudinal axis and wherein the 
proximal flange of each jaw body is offset relative to the 
longitudinal axis of the respective jaw body. 

3. The end effector assembly according to claim 2, wherein 
the first electrical lead is coupled to the electrically-conduc 
tive tissue-engaging Surface on an opposite side of the longi 
tudinal axis as compared to the proximal flange. 

4. The end effector assembly according to claim 1, further 
comprising a second electrical lead, the first electrical lead 
extending adjacent the outer Surface of one of the proximal 
flanges to electrically couple to the electrically-conductive 
tissue-engaging Surface of the first jaw member and the sec 
ond electrical lead extending adjacent the outer Surface of the 
same proximal flange to electrically couple to the electrically 
conductive tissue-engaging Surface of the second jaw mem 
ber. 

5. The end effector assembly according to claim 1, wherein 
each of the jaw bodies includes a Support base extending 
distally from the respective proximal flange, an insulator 
Supported on the Support base, and an electrically-conductive 
tissue-engaging plate Supported on the insulator, the electri 
cally-conductive tissue-engaging plate defining the electri 
cally-conductive tissue-engaging Surface of the jaw body. 

6. The end effector assembly according to claim 5, wherein 
each of the jaw bodies further includes an insulative jaw 
housing disposed about the Support base and insulator 
thereof. 

7. The end effector assembly according to claim 1, wherein 
one of the jaw bodies defines alumen extending therethrough, 
the first electrical lead extending through the lumen to elec 
trically couple to the electrically-conductive tissue-engaging 
Surface. 

8. The end effector assembly according to claim 7, wherein 
the lumen is offset relative to a longitudinal axis defined 
through the jaw body. 

9. An end effector assembly for a surgical instrument, 
comprising: 

first and second jaw members defining opposed electri 
cally-conductive tissue-engaging Surfaces, each jaw 
member including a proximal flange defining an 
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inwardly-facing surface, a jaw body extending distally 
from the proximal flange, and an electrically-conductive 
tissue-engaging surface disposed each jaw body in 
opposed relation relative to one another, the proximal 
flanges coupled to one another and configured to move 
the jaw bodies relative to one another between a first 
position, in spaced relation to one another, and a second 
position, for grasping tissue between the tissue-engag 
ing surfaces, the inwardly-facing surfaces of the proxi 
mal flanges disposed in abutting relation relative to one 
another, 

a guide positioned adjacent an outer surface of one of the 
proximal flanges: 

at least one electrical lead adapted to connect to a source of 
electroSurgical energy, the at least one electrical lead 
extending through the guide and electrically coupled to 
at least one of the electrically-conductive tissue-engag 
ing surfaces for communicating energy to tissue grasped 
between the tissue-engaging surfaces; and 

a pivot pin pivotably coupling the proximal flanges to one 
another such that the jaw bodies are pivotable relative to 
one another between the first position and the second 
position, wherein each proximal flange defines a cam 
slot extending therethrough, and wherein a drive pin is 
operably engaged within the cam slots, the drive pin 
selectively translatable along the cam slots to pivot the 
jaw bodies between the first position and the second 
position. 

10. The end effector assembly according to claim 9, 
wherein each jaw body defines a longitudinal axis and 
wherein the proximal flange of each jaw body is offset relative 
to the longitudinal axis of the respective jaw body. 

11. The end effector assembly according to claim 10, 
wherein each of the at least one electrical leads is coupled to 
the electrically-conductive tissue-engaging surface on an 
opposite side of the longitudinal axis as compared to the 
proximal flange of the respective jaw body. 

12. The end effector assembly according to claim 9. 
wherein first and second electrical leads are provided, the first 
electrical lead extending through the guide and electrically 
coupled to the electrically-conductive tissue-engaging sur 
face of the first jaw member, the second electrical lead extend 
ing through the guide and electrically coupled to the electri 
cally-conductive tissue-engaging surface of the second jaw 
member. 

13. The end effector assembly according to claim 9, 
wherein each of the jaw bodies includes a support base 
extending distally from the respective proximal flange, an 
insulator supported on the support base, and an electrically 
conductive tissue-engaging plate supported on the insulator, 
the electrically-conductive tissue-engaging plate defining the 
electrically-conductive tissue-engaging surface of the jaw 
body. 

14. The end effector assembly according to claim 13, 
wherein each of the jaw bodies further includes an insulative 
jaw housing disposed about the support base and insulator 
thereof. 

15. The end effector assembly according to claim 9, 
wherein one of the jaw bodies defines a lumen extending 
therethrough, the at least one electrical lead extending from 
the guide through the lumen to electrically couple to the 
electrically-conductive tissue-engaging surface. 
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16. The end effector assembly according to claim 15, 

wherein the lumen is offset relative to a longitudinal axis 
defined through the jaw body. 

17. An end effector assembly for a surgical instrument, 
comprising: 

first and second jaw members each including a proximal 
flange defining an inwardly-facing surface, a jaw body 
extending distally from the proximal flange, and an elec 
trically-conductive tissue-engaging surface disposed on 
each jaw body in opposed relation relative to one 
another, the proximal flanges coupled to one another and 
configured to move the jaw bodies relative to one 
another between a first position, in spaced relation rela 
tive to one another, and a second position, for grasping 
tissue between the tissue-engaging surfaces, the 
inwardly-facing surfaces of the proximal flanges dis 
posed in abutting relation relative to one another; and 

a first electrical lead adapted to connect to a source of 
electrosurgical energy, the first electrical lead extending 
adjacent an outer surface of one of the proximal flanges 
and electrically coupled to one of the electrically-con 
ductive tissue-engaging surfaces for communicating 
energy to tissue grasped between the tissue-engaging 
Surfaces, wherein one of the jaw bodies defines a lumen 
extending therethrough, the first electrical lead extend 
ing through the lumen to electrically couple to the elec 
trically-conductive tissue-engaging surface. 

18. The end effector assembly according to claim 17, 
wherein the lumen is offset relative to a longitudinal axis 
defined through the jaw body. 

19. An end effector assembly for a surgical instrument, 
comprising: 

first and second jaw members defining opposed electri 
cally-conductive tissue-engaging surfaces, each jaw 
member including a proximal flange defining an 
inwardly-facing surface, a jaw body extending distally 
from the proximal flange, and an electrically-conductive 
tissue-engaging surface disposed each jaw body in 
opposed relation relative to one another, the proximal 
flanges coupled to one another and configured to move 
the jaw bodies relative to one another between a first 
position, in spaced relation to one another, and a second 
position, for grasping tissue between the tissue-engag 
ing surfaces, the inwardly-facing surfaces of the proxi 
mal flanges disposed in abutting relation relative to one 
another; 

a guide positioned adjacent an outer surface of one of the 
proximal flanges; and 

at least one electrical lead adapted to connect to a source of 
electrosurgical energy, the at least one electrical lead 
extending through the guide and electrically coupled to 
at least one of the electrically-conductive tissue-engag 
ing surfaces for communicating energy to tissuegrasped 
between the tissue-engaging surfaces, wherein one of 
the jaw bodies defines a lumen extending therethrough, 
the at least one electrical lead extending from the guide 
through the lumen to electrically couple to the electri 
cally-conductive tissue-engaging surface. 

20. The end effector assembly according to claim 19, 
wherein the lumen is offset relative to a longitudinal axis 
defined through the jaw body. 
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