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(57) Abréegée/Abstract:

A surgical instrument Is designed for clamping, cutting, and/or joining tissue. This surgical instrument includes a handle portion, an
elongate portion extending distally from the handle portion, first and second jaw members disposed adjacent a distal portion of the
elongated portion, a shaft movable upon actuation of the handle portion, and a knife bar operatively coupled to the shaft. At least
one of the jJaw members Is movable with respect to the other between an open position and an approximated position for engaging

body tissue therebetween. The knife bar has a curved profile and moves along at least one of the jaw members upon movement of
the shaft.
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ABSTRACT
A surgical instrument is designed for clamping, cutting, and/or joining tissue.
This surgical instrument includes a handle portion, an elongate portion extending di;stally
from the handle portion, first and second jaw members disposed adjacent a distal portion
of the elongated portion, a shaft movable upon actuation of the handle portion, and a
knife bar operatively coupled to the shaft. At least one of the jaw members is movable
with respect to the other between an open position and an approximated position for

engaging body tissue therebetween. The knife bar has a curved profile and moves along

at least one of the jaw members upon movement of the shaft.
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SURGICAL STAPLING APPARATUS WITH CURVED CARTRIDGE AND
ANVIL ASSEMBLIES '

BACKGROUND

Technical field

[0002] The present disclosure relates generally to a surgical instrument and, more
specifically, to a surgical instrument for clamping, joining and/or cutting, and/or joining
tissue. Background of Related Art

[0003) Certain surgical stapling instruments are used for applying rows of staples
through compressed living tissue. These surgical stapling instruments are employed, for
example, for fastening tissue or organs prior to transection or resection or during

anastomoses. In some cases, these surgical stapling instruments are utilized for occluding
organs in thoracic and abdominal procedures.

[0004] Typically, such surgical stapling instruments include an anvil assembly, a
cartridge assembly for supporting an array of surgical staples, an approximation
mechanism for approximating the cartridge and anvil assemblies, an alignment or guide
pin assembly for capturing tissue between the cartridge and anvil assemblies and for
maintaining alignment between the cartridge and anvil assemblies during approximation

and firing, and a firing mechanism for ejecting the surgical staples from the cartridge

assembly.
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[0005] In use, a surgeon initially advances the alignment pin assembly and
subsequently approximates the anvil and cartridge assemblies. In some instruments, the
alignment pin is automatically advanced with approximation of the anvil and cartridge
assemblies. Next, the surgeon fires the instrument to place staples in tissue. Optionally,
the surgeon may use the same instrument or a separate device to cut the tissue adjacent or
between the row(s) of staples. In some instances, the stapler includes a knife which cuts
tissue as the staples are fired.

[0006] In certain procedures, it may be difficult to access the target organ or tissue
for resection and application of rows of staples. It would therefére be advantageous to
provide a stapling instrument that improves access to hard to reach areas and provides
improved maneuverability of the instrument.

SUMMARY

[0007] In accordance with one embodiment of the present invention, there is
provided a surgical instrument, comprising: a handle portion; an elongate portion extending
distally from the handle portion; first and second jaw members disposed adjacent a distal
portion of the elongated portion, at least one of the jaw members being movable along a
first axis with respect to the other jaw member between an open position and an
approximated position for engaging body tissue therebetween; and a knife bar movable
with respect to the first jaw rnembe'r along a second axis, the first axis being perpendicular

to the second axis.
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[0007a] Another embodiment of the present invention provides an end effector for
use with a surgical instrument including an elongate portion, the end effector comprising:
a first jaw member; a second jaw member, wherein at least one of the first jaw member or
the second jaw member is linearly movable in a first direction between an open position
and an approximated position with respect to the other jaw member; and a knife bar
movable with respect to the first jaw member in a second direction, the first direction being
different from the second direction.

[0007b] The present disclosure also relates to a surgical instrument for joining and/or
cutting tissue. The present disclosure provides in one aspect a surgical instrument
comprising a handle portion, an elongate portion extending distally from the handle
portion, and first and second jaw members disposed adjacent a distal portion of the
elongated portion. At least one of the jaw members i1s movable with respect to the other
jaw member between an open position and an approximated position for engaging body
tissue therebetween. A shaft is adapted to rotate upon actuation of the handle portion. A
knife bar 1s operatively coupled to the shaft. The knife bar has a curved profile and moves

along at least one of the jaw members upon rotation of the shaft to cut tissue.

[0008] In one embodiment, the instrument further comprises a pinion rotatably

mounted on a distal portion of the shaft and the knife bar includes a rack adapted to mesh

2a
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with the pinion, the knife bar movable between a deployed position and a retracted
position upon rotation of the pinion. In one embodiment, one of the jaw members
includes a sleeve adapted to receive the knife bar when the knife bar is in the retracted
position.

[0009] The instrument may further comprise a knife extending from the knife bar,
wherein the knife moves along one of the jaw members when the knife bar moves in
response to rotation of the shaft. A control switch can be provided to control a direction
of movement of the knife bar.

[0010] In a preferred embodiment, the jaw members each have a curved profile. In a
preferred embodiment, one of the jaw members contains a plurality of fasteners.

[0011] A tissue stop pin may be disposed on a distal portion of one of the jaw
members, wherein the pin has a first position wherein it 1s out of engagement with one of
the jaw members and a second position wherein it engages both jaw members.

[0012] In one embodiment, a clamp actuator i1s disposed on the handle portion,
wherein the clamp actuator is operatively associated with at least one of the jaw members
such that the jaw members are relatively movable between the open position and the
approximated position upon actuation of the clamp actuator. A trigger is preferably
disposed on the handle portion, wherein the shaft rotates upon actuation of the trigger.
[0013]) In a preferred embodiment, the elongate portion has a curved section. In some
embodiments, the shaft is flexible. In other embodiments, it is substantially rigid.

[0014] The present disclosure also provides in another aspect a surgical instrument
comprising a handle portion and an elongate portion extending distally from the handle

portion, wherein the elongate portion has a proximal section extending in a fixed first
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direction and a distal section extending 1n a fixed second different direction. A first jaw
member is disposed adjacent the distal section of the elongated portion, has a
substantially C-shaped configuration and contains a plurality of fasteners in at least one
curved row. An opposing jaw member is disposed adjacent the distal section of the
elongated portion and has a substantially C-shaped configuration, wherein at least one of
the jaw members is movable between an open position and an approximated position for
engaging body tissue therebetween.

[0015] In some embodiments, the elongated portion is flexible; in other embodiments
it is substantially rigid.

[0016)  In one embodiment, the instrument includes a shaft and a knife bar operatively
coupled to the shaft, the knife bar having a curved profile, wherein the knife bar moves
along at least one of the first and second jaw members between a retracted position and a
deployed position upon rotation of the shaft. The instrument may further include a pinion
rotatably mounted on a distal end of the shaft, wherein the knife bar includes a rack

adapted to mesh with the pinion.

[0017] The instrument may include a knife bar and a knife extending from the knife
bar, wherein the first jaw member and the second jaw member each includes a knife

channel for guiding movement of the knife along the first and second jaw members. The

first jaw member may include a sleeve adapted to receive the knife bar.

[0018] In another aspect, the present disclosure provides a surgical instrument
comprising a handle portion, an elongate portion extending distally from the handle
portion and having a curved section, and first and second curved jaw members disposed

adjacent a distal portion of the elongated portion. The first jaw member is movable with
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respect to the second jaw member in a substantially parallel closure movement between
an open position and an approximated position for engaging body tissue therebetween.
One of the jaw members has a plurality of fasteners contained therein arranged in an
arcuate row.

[0019] In one embodiment, the instrument includes a slidable clamp arm for moving
the first jaw member in the substantially parallel closure movement, wherein the clamp
arm moves in a direction substantially parallel to a direction of movement of the fasteners

when fired.

[0020]  The surgical instrument may further include a tissue stop pin extending from
one of the jaw members and movable into engagement with the other jaw member when

the first jaw member is moved to the approximated position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Various embodiments of the presently disclosed surgical instrument are

disclosed herein with reference to the drawings, wherein:
[0022] Figure 1 1s a perspective view of a surgical instrument according to an
embodiment of the present disclosure with the end effector in an open position;

[0023] Figure 2 is a side cross-sectional view of the surgical instrument shown in

Figure 1 with the end effector in an open position;

[0024] Figure 3 1s a side cross-sectional view of the surgical instrument of Figure

1 with the end effector in an approximated position;

[0025] Figure 4 is a close up perspective view of the end effector and a section of

an elongate portion of the surgical instrument shown in Figure 1;
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[0026] Figure 4A is a close up perspective view of a portion of the knife bar and
camming member of the end effector;

[0027] Figure 5 is a perspective view of the surgical instrument shown in Figure 1
with the end effector engaging body tissue;

[0028] Figures SA and 5B are schematic views of the gear mechanism for driving
the knife bar in the forward and reverse directions, respectively;

[0029] Figures SC, 5D and SE are schematic views illustrating movement of the

trigger to rotate the drive gear to advance the knife bar; and

[0030] Figure 6 is a perspective view of the body tissue depicted in Figure S after

it has been cut and surgically joined by the surgical instrument shown in Figure 1.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0031] Embodiments of the presently disclosed surgical instrument are described

in detail with reference to the drawings, wherein like reference numerals designate
corresponding elements in each of the several views. In the description that follows, the

term “proximal” refers to the end or portion of the surgical instrument closer to the user,

whereas the term *““distal” refers to the end or portion of the surgical instrument further

from the user.

[0032] In the interest of brevity, the present disclosure focuses on end effectors
for the disclosed surgical instrument. U.S. Patent Application 2007/0187456, filed on
April 10, 2007, describes in detail the structure and operation of an actuator and handle

assembly which can be utilized in an embodiment of surgical instrument 100.
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[0033] Figure 1 illustrates an embodiment of a surgical instrument 100 designed
for clamping, cutting, and/or joining tissue. Surgical instrument 100 generally includes a
handle portion 110 having a handle housing 111, an elongate portion or shaft 120, and an
end effector 130. Elongate portion 120 extends distally from handle portion 110 and has
a proximal straight section 122, an elbow or curved section 124, and a distal straight
section 126. In one embodiment, proximal straight section 122 is oriented substantially
perpendicular relative to the distal straight section 126. However, other angles are also
contemplated. Also, instead of straight sections, the elongated portion can be curved or
have a series of different curves. In the illustrated embodiment, the elongated portion is
substantially rigid so the configuration of the elongated portion does not change. In other
embodiments, the elongated portion can be flexible so it can be changed to different
configurations and angles.

[0034] With continued reference to Figure 1, end effector 130 is coupled to distal
straight section 126 of elongate portion 120 and handle portion 110 is connected to
proximal straight section 122 of elongate portion 120. As noted above, it is also
contemplated that the elongated portion 120 can have curved section(s) instead of the
straight sections as long as the end effector 130 is angled with respect to the instrument.

[0035] As seen in Figures 1-3, handle portion 110 contains a stationary handle
112, a clamp actuator 114 for moving end effector 130 between an open position and an
approximated position, and a trigger 140 for firing fasteners 170 (FIG. 6) and/or
displacing knife 144 (FIG. 4) along end effector 130 between a retracted position and a

deployed (advanced) position. As shown in the orientation of the instrument of Figure 1,

handle 112 and trigger 140 extend downwardly with respect to the instrument 10 such
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that they are transverse to a longitudinal axis extending through the housing 115. Thus,
the handle 112 and trigger 140 are positioned on one side of the instrument 10. In the
illustrated embodiment, due to the curve of the elongated portion 120, the end effector
130 1s also positioned on the same first side of the instrument.

[0036] Clamp actuator 114 is configured to move relative to handle portion 110
and is operatively coupled to the end effector 130. Clamp actuator 114 is shown in the
embodiment of Figure 1 as extending from an opposing side of the housing 115 from
which the handle 112 and trigger 140 extend. In operation, the actuation of clamp
actuator 114 by moving actuator 114 toward the handle housing 111 causes end effector
130 to move between the open position (FIG. 2) and the approximated position (FIG. 3).
As shown, in the open position of Figure 2, first and second jaw members 134, 132 are
spaced further apart and in the approximated or closed position of Figure 3, jaw members
134, 132 are closer together as jaw member 134 moves toward jaw member 132.

[0037] In the embodiment depicted in Figure 1, clamp actuator 114 is a lever
ptvotably mounted within the handle body 111, but it is envisioned that clamp actuator
114 may be a switch, a button, a knob, a toggle, or any other suitable device or

mechanism to approximate the end effector. Trigger 140 is movable relative to stationary

handle 112 and is operatively associated with end effector 130. In use, trigger 140 is
actuated by movement toward stationary handle 112 (shown in phantom in Figure 3) to
fire fasteners 170 (FIG. 6) and/or displace knife 144 (FIG. 4) along end effector 130
between a retracted position and a deployed (advanced) position. Handle portion 110
further includes a control switch 116 on handle body 111 adapted to control the direction

of the movement of knife bar 162 (FIG.S 4 and 5). Control switch 116 is movable
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between a first position, e.g. a forward position, and a second position, e.g. a reverse
position. Preferably, indicia on the handle body, e.g. of “R” and “F” will indicate to the
user the position of the switch 116. When control switch 116 is in the forward position,
actuation of trigger 140 causes knife bar 162 (FIG. 4) to advance distally along end
effector 130. Conversely, knife bar 162 (FIG. 4) moves proximally along end effector
130 upon actuation of trigger 140 when control switch 116 is in the reverse position. In
one embodiment, control switch 116 is electromechanically coupled to a motor (not
shown) and controls the direction of the motor rotation. In this embodiment, the motor is
operatively coupled to a shaft 128 at least partially disposed inside elongate portion 120.

[0038] With reference to Figure 4, surgical instrument 100 includes shaft 128
configured to rotate upon actuation of trigger 140 (FIG. 1). Shaft 128 extends through
elongate portion 120 and is operatively connected to trigger 140. In one embodiment,
shaft 128 1s made of a flexible material. A gear mechanism, a motor, or any other
suitable device or mechanism, may operatively interconnect trigger 140 (FIG. 1) and
shaft 128. In one embodiment, trigger 140 is operatively associated with a motor (not
shown) and shaft 128 is connected to the motor, such that actuation of trigger 140
activates the motor and, in turn, shaft 128 rotates upon activation of the motor. The motor

may be positioned inside handle portion 110 or outside of surgical instrument 100. A

pinion 142 is connected to a distal end of shaft 128 and is disposed in mechanical

cooperation with end effector 130.

10039] With continued reference to Figure 4, end effector 130 includes first and
second jaw members 134, 132 configured to collectively clamp tissue. The jaw members

132, 134 are preferably substantially C-shaped as shown, preferably extending in an arc
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greater than ninety degrees and preferably in an arc of between about 120 and about 180
degrees, although other arcs are contemplated. First and second jaw members 134, 132
are adapted to move between an open position (FIG. 2) and an approximated (closed)
position (FIG. 3) upon actuation of clamp actuator 114. During operation, tissue or an
organ 1s placed between first and second jaw members 134, 132, as illustrated in Figure
2, and then clamp actuator 114 is actuated as shown in Figure 3 to clamp the tissue
positioned between the first and second jaw members 134, 132. In the embodiment
shown in Figure 4, first jaw member 134 corresponds to an anvil having an anvil surface
with pockets to form the fasteners, while second jaw member 132 corresponds to a
cartridge jaw containing the fasteners. The jaw member 134 preferably moves in a
substantially parallel closure fashion as described in more detail below. Although
described herein as anvil jaw 134 moving with respect to stationary cartridge jaw 132, it
1S also contemplated that cartridge jaw 132 is movable while the anvil jaw 134 remains
stationary, or that both jaws 132, 134 are movable. Thus, relative movement means either
one of the jaws or both of the jaws are movable.

[0040) Distal section 126 of elongate portion 120 is connected to first jaw

member 134. Elongate portion 120 defines a bore 152 extending thererthrough. Bore

152 1s configured to slidably receive a tubular member or guide 154 attached to second
Jaw member 134. Tubular member 154 is adapted to move through a portion of bore 152
upon actuation of clamp actuator 114 as it is operatively connected to the actuator 114 by
closure rod 117. More specifically, closure rod 117 is connected to one end of link 119
(via pin 121) which is connected at an opposing end to actuator 114 via pin 123 (see

Figure 2). When a user actuates clamp actuator 114, tubular member 154 moves further

10
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inside bore 152 of elongate portion 120 as it is pulled back by jaw closure rod 117 due to
pivoting of link 119 and consequently pulls second jaw member 132 toward first jaw
member 134 to move end effector 130 to the approximated position (FIG. 3). As end
effector 130 moves to the approximated position, surgical instrument 100 clamps the
tissue situated between first and second jaw members 134, 132, As can be appreciated by
comparing Figures 2 and 3, jaw 134 slides upwardly (in the orientation of the Figures)
toward jaw 132, the jaws remaining substantially parallel during the closure movement.

[0041] Second jaw member 132 has a curved profile and is oriented substantially

parallel to first jaw member 134. In addition, jaw member 132 includes at least one stop

pin 148 disposed at a distal end 146 thereof. In the embodiment shown in Figure 4, jaw
member 132 includes two stop pins 148. Each stop pin 148 is configured to engage
second jaw member 134 when in an approximated position. In the open position, each
stop pin 148 is spaced apart from jaw member 134 and, in the approximated position,
each stop pin 148 engages a respective opening 150 formed on second jaw member 134.
When stop pins 148 are in the approximated position, stop pins 148 prevent or inhibit

tissue from escaping end effector 130 while the tissue is being clamped between first and

second jaw members 134, 132,

[0042] In one embodiment, jaw member 132 includes a curved knife channel (not
shown) between the two sets of annular rows of fasteners which are adapted to slidably
receive curved knife bar 162. Jaw member 132 preferably includes a plurality of

fasteners contained therein arranged in two sets of three arcuate rows and a plurality of

corresponding slots through which the fasteners are ejected. A different number of

fastener rows (and slots) is also contemplated.

11



CA 02693985 2010-02-22

[0043] First jaw member 134 also has a curved profile mirroring the curved
profile of second jaw member 132. Second jaw member 134 includes rows of fastener
forming or anvil pockets 136 (shown schematically) corresponding to the rows of
fasteners and extending along the curved profile of jaw member 134. In the embodiment
shown in Figure 4, jaw member 134 includes two sets of three arcuate rows of pockets
136 corresponding to the fasteners of second member 132. An arcuate knife channel 138
is located between the two sets of three rows of slots 136 and adapted to slidably receive
knife bar 162. First jaw member 134 and first jaw member 132 may alternatively include
more or fewer rows of slots/staple forming pockets. Each anvil pocket 136 is configured
to receive a fastener 170 (FIG. 6) to deform the fastener. Fastener 170 may be a staple or
any other suitable fastener. Rows of pdckets 136 as well as knife channel 138 extend
along the curved profile of first jaw member 134.

[0044] Jaw member 132 includes a sleeve 156 extending from end 158 thereof.
Sleeve 156 has a curved profile and is configured to receive knife assembly 160. Sleeve
156 could be integral with jaw member 132 or a separate component attached thereto.
Knife assembly 160, a portion of which is shown in Figure 4A, includes a knife bar 162
and a knife or blade 144 extending from an end of knife bar 162. The knife can be
integral with the knife bar 162 or alternatively a separate component attached to the knife
bar 162. Knife bar 162 has a curved profile mirroiing the curved profile of knife channel
138 and includes a rack 163 adapted to mesh with pinion 142. In operation, as shaft 128
rotates, pinion 142 rotates and meshes with the rack 163 of knife bar 162 to displace
knife bar 162 along knife channel 138 (and the channel in jaw member 132) from the

retracted position within sleeve 156 to the deployed position in a stepped incremental

12
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movement. While knife bar 162 moves along the knife channel, knife 144 cuts the tissue
clamped between first and second jaw members 132, 134.

[0045] In one embodiment, knife bar 162 is operatively attached to an actuation
sled 165 disposed within first jaw member 132. The actuation sled is configured to move
through first jaw member 132 and engage staple pushers (not shown) disposed in the
fastener slots (not shown). For clarity, only one actuation sled 165 is shown in Figure
4A. If two sets of three rows of staples are provided, another sled 165 would be
provided. When the camming surfaces 165a, 165b and 165¢ of actuation sled engage
the staple pushers, fasteners 170 disposed in the slots are ejected from first jaw member
132 in a direction transverse to the direction of movement of the sled and forced through
the tissue and into engagement with staple forming pockets 136 to form the fasteners.
That 1s, in operation, actuation sled moves through the second jaw member 132 as knife
bar 162 moves along end effector 130 between the retracted position and the deployed
position, with knife slot 138 of jaw member 134 and the knife slot of jaw member 132
accommodating the knife 144. (The knife bar 162 or knife can optionally be attached to
the actuation sled). While the actuation sled moves through the second jaw member 132,
the actuation sled moves the staple pushers toward first jaw member 134. As the staple
pushers move toward second jaw member 132, fasteners 170 are ejected from second jaw
member 132 and forced through tissue and into engagement with the anvil pockets for
formation of the fasteners. The knife bar 162 includes an I-beam structure 167 which
rides in the respective jaws 134, 132 to help maintain the gap between jaws 134, 132.
[0046] With reference to Figures 5 and 6, physicians may employ surgical

instrument 100 for a wide range of surgical procedures. For instance, physicians may

13
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use surgical instrument 100 in a lower anterior resection (LAR). In such procedures, the
curved profiles of first and second jaw members 134, 132 and the particular shape of
elongate portion 120 allows the physician to operate in hard-to-reach organs such as the

rectum, which 1s located deep in a patient’s pelvis.

[0047] In one exemplary surgical procedure, the physician initially places first
and second jaw members 134, 132 in the open position, as shown in Figure 2. The
physician then moves end effector 130 to the target tissue or organ, such as rectum “R,”
and places at least a portion of the target tissue or organ between first and second jaw
members 132, 134, as illustrated in Figure 5. Subsequently, the physician actuates clamp
actuator 114, as shown in Figure 3, to move first and second jaw members 134, 132 to the
approximated position, thereby clamping the target tissue between first and second jaw
members 134, 132.

[0048] After clamping the target tissue, the physician moves control switch 116 to
the forward position to set the knife bar to the advancement position. Then, the physician
squeezes trigger 140, as shown in phantom in Figure 3 (the trigger motion transferred
Into rotary motion of the drive shaft which is transferred by the rack and pinion to linear
motion of the sled and/or knife bar), to fire fasteners 170 (FIG. 6) housed in second jaw

member 132 and advances knife bar 162 (FIG. 4) along end effector 130 from a retracted

position to a deployed position. In one embodiment, the trigger is squeezed to advance

the actuator sled and knife its full distance through the jaw members 132, 134. In other

embodiments, a clutch mechanism can be provided so that the multiple squeezes of the

trigger are required for full firing. In this embodiment, the user can decide the length of

the resection arc.

14
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[0049] Figures 5A-5D illustrate an example, shown schematically, of a gear
mechanism which provides incremental (stepped) movement the knife bar 162. That is,
each squeeze of the trigger 140 increasingly moves the knife bar 162 by rotating the gear.
[0050] Trigger 140 pivots about pivot pin 146 and is biased to a forward position
by reset spring 147. Attached to trigger 140 is ratchet pawl 180 engagable with drive rack
182 positioned in the handle housing of the instrument 100. Drive rack 182 has upper
teeth 184 engagable with stationary drive gear 186. Consequently, when trigger 140 is
pulled proximally, drive rack 182 is advanced distally in the direction of the arrow of
Figure 5D due to the engagement of ratchet pawl 180 with lower teeth 183 of drive rack
186. Distal movement of drive rack 182 causes rotation of drive gear in a first direction,
e.g. clockwise as shown in the orientation of Figure 5D. A reset pawl 190 positioned in
the handle housing interlocks with lower teeth 183 of rack 182 to hold the rack 182 and
the knife bar in a distal position.

[0051] An example of a switching mechanism is shown schematically in Figures
5A and 5B. In a first position of the switch, slidable bevel gear 193 engages stationary

drive gear 186. Consequently, when drive gear 186 is rotated as described above, drive

shaft 128 will rotate in a first direction, indicated as counterclockwise in the orientation

of Figure 5A. This advances the knife bar 162 to fire the fasteners. For reverse
movement of the knife bar 162 after firing of the fasteners, the switch 116 is slid to a
second position to disengage first bevel gear 192 from engagement with drive gear 186
and to move second bevel gear 193 into engagement with drive gear 186. Consequently,
when drive gear 186 is rotated in the manner described above, drive rod 128 will rotate in

the opposite direction, e.g. clockwise as viewed in the orientation of Figure 5B, thereby

15
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moving the knife bar 162 in the reverse direction to retract the sled and fasteners from the
channel.

[0052} Upon firing of surgical instrument 100, knife 144 cuts the clamped tissue
and fasteners 170 (FIG. 6) join or seal portions of the clamped tissue. In the case of
LAR, surgical instrument 100 effectively divides rectum “R” ip two portions and seals
the two resulting portions with fasteners 170 ejectéd from end effector 130, as seen in
Figure 6. To remove surgical instrument 100 from the operating site, the physician moves
the switch to the reverse position, releases trigger 140 to move it back to its original
position thereby retracting the sled and knife bar 162 from its advanced (deployed)
position within jaw 132 to its retracted position within extension sleeve 156. (In some
embodiments, multiple squeezes may be required to retract the icnife bar.) The user then
moves first and second jaw members 134, 132 to the open position by moving the clamp
.lever 114 back to its original position, thereby advancing sleeve 154 distally to thereby
-move anvil jaw 134 away from cartridge jaw 132 to release the target tissue. Instrument
100 can then be withdrawn from the patient’s body.

[0053] While the above description contains many épeciﬁcs, these specifics
should not be construed as limitations on the scope of the present disclosure, but merely
as illustrations of various embodiments thercof. Therefore, the above description should

not be construed as limiting, but merely as exemplifications of various embodiments.

Those skilled in the art will envision other modifications within the scope of

the disclosure.

16
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The embodiments of the present invention for which an exclusive property or privilege is claimed

are defined as follows:

. A surgical instrument, comprising:

a handle portion;

an elongate portion extending distally from the handle portion;

first and second jaw members disposed adjat;ent a distal portion of the elongated portion,
at least one of the jaw members being movable along a first axis with respect to the other jaw
member between an open position and an approximated position for engaging body tissue
therebetween; and

a knife bar movable with respect to the first jaw member along a second axis, the first axis

being perpendicular to the second axis.

2. The surgical instrument of claim 1, further comprising a shaft and a pinion rotatably
mounted on a distal portion of the shaft, the knife bar including a rack adapted to mesh with the
piniton, the knife bar movable between a deployed position and a rctracted position upon rotation

of the pinion.

3. The surgical instrument of claim 1 or 2, wherein one of the jaw members includes a sleeve

adapted to receive the knife bar when the knife bar is in a retracted position.

4. The surgical instrument of claim 1, 2 or 3, further comprising a knife extending from the

knife bar, wherein the knife moves along the second axis when the knife bar moves along the

second axis.

17
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5. The surgical instrument of any one of claims 1 to 4, wherein the jaw members each have a

curved profile.

6. The surgical instrument of any one of claims 1 to 5, further comprising a tissue stop pin
disposed on a distal portion of the second jaw member, wherein the tissue stop pin has a first
position out of engagement with the first jaw member and a second position wherein the tissue

stop pin engages the first jaw member.

7. The surgical instrument of any one of claims 1 to 6, wherein one of the jaw'members

contains a plurality of fasteners.

3. The surgical instrument of any one of claims 1 to 7, further comprising a clamp actuator
disposed on the handle portion, wherein the clamp actuator is operatively associated with at least
one of the jaw members such that the jaw members are relatively movable between the open

position and the approximated position upon actuation of the clamp actuator.
9. The surgical instrument of any one of claims 1 to 8, further comprising a trigger disposed
on the handle portion and a shaft extending from the handle portion, wherein the shaft rotates upon

actuation of the trigger.

10.  The surgical instrument of any one of claims 1 to 9, wherein the elongate portion has a

curved section.
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I1.  The surgical instrument of any one of claims 1 to 10, further comprising a control switch

configured to control a direction of movement of the knife bar.

12. An end eftector for use with a surgical instrument including an elongate portion, the end

effector comprising:

a first jaw member:;

a second jaw member, wherein at least one of the first jaw member or the second jaw
member is linearly movable in a first direction between an open position and an approximated
position with respect to the other jaw member; and

a knife bar movable with respect to the first jaw member in a second direction, the first
direction being different from the second direction, the knife bar including a knife extending
therefrom, wherein each of the first jaw member and the second jaw member includes a knife

channel for guiding movement of the knife along the first jaw member and the second jaw member.

13.  The end effector of claim 12, where the first jaw member includes a sleeve adapted to

receive the knife bar in a retracted position.

14.  The end effector of claim 13, wherein the sleeve is configured to receive at least a majority

of the knife bar 1n a retracted position.

15.  The end effector of claim 13, wherein the sleeve is included on only one of the first jaw

member or the second jaw member.
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16.  The end eftector of claim 12 or 13, wherein each of the first jaw member and the second

jaw member includes a curved configuration.

17.  The end effector of claim 12 or 13, wherein the knife bar includes a rack adapted to mesh

with a pinion of the surgical instrument.

18.  The end effector of claim 13, wherein at least a majority of the sleeve 1s disposed at a non-

parallel angle with respect to a distal end of the elongate portion of the surgical instrument.

19.  The end effector of claim 13, wherein the sleeve is disposed at a perpendicular angle with

respect to a distal end of the elongate portion of the surgical instrument.

20.  The end effector of claim 13, wherein an entirety of the sleeve is external to the elongate

portion of the surgical instrument.

21.  An end effector for use with a surgical instrument including an elongate portion, the end

etfector comprising:

a first jaw member;

a second jaw member, wherein at least one of the first jaw member or the second jaw
member is linearly movable in a first direction between an open position and an approximated
position with respect to the other jaw member; and

a knife bar movable with respect to the first jaw member in a second direction, the first

direction being different from the second direction, wherein the first jaw member includes a sleeve

adapted to receive the knife bar 1n a retracted position.
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