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FIG. 1A

(57) Abstract: An auxiliary device (100) for a surgical stapler (10) includes a body (102), a mounting bracket (110), a drive plate (130),
a rack (132), and a firing lever (150). The mounting bracket (110) is supported on the body (102) and configured to releasably couple
the body (102) to the surgical stapler (10). The drive plate (130) is configured to couple to a firing actuator (150) of the surgical stapler
(10). The rack (132) is mechanically coupled to the drive plate (130). The firing lever (150) is mechanically coupled to the rack (132)
and pivotable to move the drive plate (130) relative to the surgical stapler (10) for firing the surgical stapler (10).
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AUXILIARY DEVICES FOR STAPLING APPARATUS

FIELD
[0001] The disclosure relates to surgical stapling, and more particularly, to auxiliary devices
for stapling apparatus that facilitate firing and positioning of the stapling apparatus during a

surgical procedure.

BACKGROUND

[0002] Stapling apparatus are employed by clinicians to apply one or more rows of staples,
sequentially or simultaneously, to body tissue for the purpose of anastomosing tissue segments
of body tissue. These stapling apparatuses generally include an anvil and a staple cartridge that
are movable in relation to each other between unclamped and clamped positions to clamp tissue.
When the stapling apparatus is actuated, or “fired,” longitudinally moving firing bars or cams
contact staple pushers located within the staple cartridge to eject staples from the staple cartridge.
[0003] Stapling apparatus, such as open linear staplers, are widely used for gastric and
intestinal anastomosis and include a firing knob that is movable to simultaneously eject staples
from the staple cartridge of the stapling apparatus and to cut tissue clamped between the staple
cartridge and the anvil of the stapling apparatus. The force required to advance the firing knob
through a firing stroke may be high.

[0004] During gastrointestinal surgeries, multiple firing strokes are generally required during
a single surgical procedure. Such effort may cause fatigue in the hands of a clinician. This
fatigue can result in incomplete firing and/or involuntary muscle movements and it may be
exacerbated during surgical procedures in which thick tissue, e.g., stomach or bronchus tissue is
treated. Incomplete firing may cause bleeding and anastomotic leakage and involuntary muscle
movements in the hands of a clinician may cause unintentional handshakes that may result in
pulling of the tissue.

[0005] In some cases, a clinician may be required to hold the stapling apparatus at awkward
angles to perform a surgical procedure. Achieving the required firing force from such awkward

angles may further worsen the problems described above.
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SUMMARY

[0006] The techniques of this disclosure generally relate to an auxiliary device that supports
a surgical stapling apparatus in a variety of orientations and facilitates firing and retracting
movements of a firing knob of the surgical stapling apparatus.

[0007] According to aspects of the disclosure, an auxiliary device for a surgical stapler
includes a body, a mounting bracket, a drive plate, a rack, and a firing lever. The mounting
bracket is supported on the body and configured to releasably couple the body to the surgical
stapler. The drive plate is configured to couple to a firing actuator of the surgical stapler. The
rack is mechanically coupled to the drive plate. The firing lever is mechanically coupled to the
rack and pivotable to move the drive plate relative to the surgical stapler for firing the surgical
stapler.

[0008] In aspects, the mounting bracket may be rotatably coupled to the body. The body may
define a longitudinal axis. The mounting bracket may be positioned to rotate in a clockwise
direction up to about 90 degrees about the longitudinal axis. The mounting bracket may be
positioned to rotate in a counterclockwise direction up to about 90 degrees about the longitudinal
axis.

[0009] In aspects, the drive plate may define a slot configured to receive the firing actuator.
The slot may be configured to slidably support the firing actuator as the surgical stapler is rotated
about the auxiliary device.

[0010] In aspects, the drive plate may be movable relative to the body.

[0011] In aspects, the auxiliary device may include a stationary handle. The firing lever may
be movable relative to the stationary handle.

[0012] In aspect the auxiliary device may include a pawl. The rack may include a plurality of
teeth. The pawl may be configured to mechanically engage with the plurality of teeth to move
the rack relative to the body as the firing lever moves relative to the stationary handle.

[0013] In aspects, the drive plate may include a retracting handle, which when pulled, may
draw the drive plate toward an unfired position.

[0014] In aspects, the drive plate may have an arcuate shape configured to enable the
surgical stapler to rotate about the drive plate.

[0015] According to one aspect, this disclosure is directed to a surgical stapling system. The
surgical stapling system includes a surgical stapler and an auxiliary device. The surgical stapler
includes an end effector and a firing actuator configured to fire the end effector. The auxiliary
device includes a mounting bracket, a drive plate, a rack, and a firing lever. The mounting
bracket is releasably coupled to the surgical stapler. The drive plate is coupled to the firing

actuator of the surgical stapler. The rack is mechanically coupled to the drive plate. The firing
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lever is mechanically coupled to the rack and pivotable to move the drive plate relative to the
surgical stapler for firing the surgical stapler.

[0016] In aspects, the auxiliary device may define a longitudinal axis. The mounting bracket
may be positioned to rotate about the longitudinal axis to enable the surgical stapler to rotate
about the drive plate.

[0017] In aspects, the mounting bracket may be positioned to rotate in a clockwise direction
up to about 90 degrees about the longitudinal axis, and wherein the mounting bracket may be
positioned to rotate in a counterclockwise direction up to about 90 degrees about the longitudinal
axis.

[0018] In aspects, the drive plate may define a slot in which the firing actuator is received.
The slot may be configured to slidably support the firing actuator as the surgical stapler is rotated
about the auxiliary device.

[0019] In aspects, the drive plate may be axially movable along the longitudinal axis.

[0020] In aspects, the auxiliary device may further include a stationary handle. The firing
lever may be movable relative to the stationary handle.

[0021] In aspects, the surgical stapling system may further include a pawl, and wherein the
rack may include a plurality of teeth. The pawl may be configured to mechanically engage with
the plurality of teeth to move the rack relative to the stationary handle as the firing lever moves
relative to the stationary handle.

[0022] In aspects, the drive plate may include a retracting handle, which when pulled, may
draw the drive plate toward an unfired position.

[0023] According to yet another aspect, this disclosure is directed to an auxiliary device for a
surgical stapler. The auxiliary device includes a body, a mounting bracket, a drive plate, and a
firing lever. The mounting bracket is supported on the body and configured to releasably couple
the body to the surgical stapler. The drive plate is configured to releasably couple to a firing
actuator of the surgical stapler. The firing lever is supported on the body and pivotable to move
the drive plate relative to the surgical stapler for firing the surgical stapler when the surgical
stapler is releasably coupled to the auxiliary device.

[0024] The details of one or more aspects of the disclosure are set forth in the accompanying
drawings and the description below. Other features, objects, and advantages of the techniques
described in this disclosure will be apparent from the description and drawings, and from the

claims that follow.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Various aspects of this disclosure are described herein with reference to the drawings,
wherein:

[0026] FIG. 1A is a perspective view of a stapling apparatus in a clamped, pre-fired position;
[0027] FIG. 1B is a side, perspective view of the stapling apparatus of FIG. 1A in an open
position;

[0028] FIG. 2 is a perspective view of an auxiliary device for the stapling apparatus of FIGS.
1A and 1B according to aspects of the disclosure;

[0029] FIG. 3 is an exploded, perspective view of the auxiliary device of FIG. 2;

[0030] FIG. 4 is an enlarged, side view illustrating a ratchet-rack mechanism of the auxiliary
device of FIG. 2;

[0031] FIGS. SA-5C are progressive views illustrating the stapling apparatus of FIGS. 1A
and 1B being secured to the auxiliary device of FIG. 2;

[0032] FIG. 6A is a side view illustrating the auxiliary device of FIG. 2 shown coupled to the
stapling apparatus of FIGS. 1A and 1B,

[0033] FIG. 6B is an enlarged, cross-sectional view taken along section line C-C of FIG. 6A,;
[0034] FIG. 6C is an enlarged, cross-sectional view taken along section line D-D of FIG. 6A;
[0035] FIG. 6D is a perspective view illustrating the stapling apparatus of FIGS. 1A and 1B
rotated to a first position relative to the auxiliary device of FIG. 2; and

[0036] FIGS. 7A-7D are progressive cross-sectional views illustrating a firing process of the

auxiliary device.

DETAILED DESCRIPTION

[0001] Aspects of the disclosure will now be described in detail with reference to the
drawing figures wherein like reference numerals identify similar or identical elements.
Throughout this description, the term “proximal” refers to a portion of a structure, or component
thereof, that is closer to a user, and the term “distal” refers to a portion of the structure, or
component thereof, that is farther from the user. As commonly known, the term “clinician” refers
to a doctor, a nurse, or any other care provider and may include support personnel. In addition,
directional terms such as left, right and the like are used simply for convenience of description
and are not intended to limit the disclosure attached hereto.

[0002] In the following description, well-known functions or constructions are not described
in detail to avoid obscuring the present disclosure in unnecessary detail.

[0037] FIGS. 1A and 1B illustrate a surgical stapling apparatus in the form of an open linear

stapler, although any suitable surgical stapling apparatus may be provided (e.g., endoscopic,
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transverse, circular, etc.). The surgical stapling apparatus is shown as stapling device 10 and
generally includes a cartridge half section 12a, an anvil half section 12b, a clamping lever 16,
and a firing knob or a firing actuator 18. The cartridge half-section 12a includes a distal portion
that supports a staple cartridge 20 and a proximal portion that pivotably supports the clamping
lever 16. The clamping lever 16 is engaged with the anvil half-section 12b and is pivotable from
a first position (FIG. 1B) to a second position (FIG. 1A) to move the stapling device 10 from an
unclamped position to a clamped position. In the clamped position, the firing actuator 18 is
aligned with the cartridge half-section 12a and forms part of a grip of the stapling device 10.
The anvil half-section 12b includes a distal portion that supports an anvil plate 22 and a proximal
portion that is pivotably engaged with the proximal portion of the cartridge half-section 12a and
includes a lever handle 14.

[0038] The anvil half-section 12b of stapling device 10 has a central portion that includes a
pair of cylindrical lateral support members 27. During assembly of the anvil half-section 12b
and the cartridge half-section 12a, the lateral support members 27 are supported in U-shaped
recesses or cutouts 28 defined in a distal portion of the clamping lever 16 such that when the
clamping lever 16 is moved to the second or clamped position (FIG. 1A), the anvil half-section
12b is pivoted towards the cartridge half-section 12a. The cutouts 28 are shaped to receive and
hold the lateral support members 27 of the anvil half-section 12b to retain the anvil half-section
12b and the cartridge half-section 12a in the clamped position when the clamping lever 16 is
moved from the first or unclamped position (FIG. 1B) to the second or clamped position (FIG.
1A).

[0039] To position the stapling device 10 in the clamped position, the clamping lever 16 is
rotated in a counterclockwise direction from the position shown in FIG. 1B after the anvil half-
section 12b and the cartridge half-section 12a are attached. As the clamping lever 16 is rotated
toward the cartridge half-section 12a, the lateral support members 27 are received in the
cutouts 302 of the clamping lever 16 and are cammed towards the cartridge half-section 12a.
[0040] The firing actuator 18 of the stapling device 10 is supported on the cartridge half-
section 12a for movement between retracted and advanced positions to actuate ejection of staples
from the staple cartridge 20. When the clamping lever 16 is moved towards the lever handle 14,
the anvil half-section 12a and the cartridge half-section 12b are urged towards each other to
clamp tissue to be treated. With the stapling device 10 in the clamped position, the firing
actuator 18 may be operated (e.g., moved distally from a retracted position towards an advanced
position) to sequentially fire and form a plurality of surgical staples of the staple cartridge 20
within the tissue clamped between the cartridge half-section 12a and the anvil half-section 12b.

[0041] The anvil plate 22 of the anvil half-section 12b may include a plurality of staple
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forming pockets or cavities (not shown) defined in an inwardly or tissue facing surface thereof.
Staples (not shown) that are ejected from the staple cartridge 20 are received and formed in the
staple forming pockets of the anvil plate 22.

[0042] When a clinician pushes the firing actuator 18 toward the distal portions of the anvil
and cartridge half-sections 12b, 12a, staple firing is activated. In this regard, the clamping lever
16 and the proximal portion of the anvil half-section 12b include protrusions 24, 26 which are
engaged by a clinician’s hand or finger (e.g., the thumb) so that the clinician can firmly grasp the
stapling device 10 while the firing actuator 18 is pushed through a firing stroke. For a more
detailed description of the structure and operation of a similar stapling device, one or more
components of which are included or can be modified for use with the disclosed stapling
apparatus 10, reference can be made to U.S. Patent No. 9,724,095, the entire contents of which
are hereby incorporated by reference herein.

[0043] FIG. 2 illustrates an auxiliary device 100 which helps a clinician position and fire the
stapling device 10 when the auxiliary device 100 is coupled thereto. The stapling device 10 can
be supported on the auxiliary device 100 to reduce an amount of force required by a clinician to
fire staples through mechanical advantage and to position the stapling device 10 in an
advantageous orientation relative to a surgical site that helps the clinician easily and
conveniently operate the stapling device 10 during a surgical procedure at the surgical site. The
auxiliary device 100 also enables clinicians to comfortably hold and fire the stapling device 10 in
a more controlled manner.

[0044] With reference to FIGS. 2-4, the auxiliary device 100 defines a longitudinal axis “L”
and includes a mounting bracket 110, a drive plate 130, a retraction handle 140, a firing lever
150, and a stationary handle 170 that provides a gripping surface for enabling a clinician to grip
the auxiliary device 10. The mounting bracket 110 selectively supports and retains the stapling
device 10 of FIGS. 1A and 1B. The drive plate 130 includes two side walls 130a, which define a
slot 131 between the two side walls 130a for receiving and coupling to the firing actuator 18 of
the stapling device 10. The firing lever 150 of the auxiliary device 100 is coupled to the drive
plate 130 to enable the drive plate 130 to longitudinally translate the firing actuator 18 of the
stapling device 10 between a retracted or proximal position and an advanced or distal position to
fire the stapling device 10. In an aspect of the disclosure, a ratchet-rack mechanism (e.g., 710 of
FIG. 7B) of the auxiliary device 100 is couples the firing lever 150 and the drive plate 130 to
facilitate the linear movement of the firing actuator 18 of the stapling device 10.

[0045] FIG. 3 illustrates an exploded view of the auxiliary device 100 of FIG. 2. The
mounting bracket 110 includes an upper portion 112, a lower portion 120, and a washer 122.

The upper and lower portions 112, 120 of the mounting bracket 110 are secured about a distal
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part of a body 102 of the auxiliary device 100. The body 102 includes first and second halves

102a, 102b. The washer 122, the mounting bracket 110, and the distal portion of the first and
second halves 102a, 102b of body 102 enable bi-rotational (e.g., clockwise and counterclockwise)
movements of the mounting bracket 110 around the longitudinal axis “L” of the auxiliary device
100.

[0046] The upper portion 112 of the mounting bracket 110 includes a base 110a and four
protrusions, 114a, 114b, 116a, 116b, that extend from the base 110a. The upper portion 112
further includes two rear mounting bracket walls 114a, 114b and two front mounting bracket
walls 116a, 116b. The rear mounting bracket wall 114a and the front mounting bracket wall

116a define a left-side slot 115a, and the rear mounting bracket wall 114b and the front mounting
bracket wall 116b define a right-side slot 115b. These two slots 115a, 115b receive the
protrusions 24, 26 (FIG. 1B) of the lever handle 14 and the clamping lever 16, respectively, of
the stapling device 10 to prevent forward and backward (e.g., proximal and distal) movements of
the stapling device 10 relative to the auxiliary device 100 and along the longitudinal axis “L” of
the auxiliary device 100.

[0047] The front mounting bracket walls 116a and 116b of the upper portion 112 define a
front slot 117, which receives the anvil half section 12a and the cartridge half section 12b (FIG.

1B) of the stapling device 10. Two retaining protrusions 118a and 118b of upper portion 112

protrude from the top surface of the front mounting bracket walls 116a and 116b in a direction
substantially parallel to the longitudinal axis “L” of the auxiliary device 100. When the anvil

half section 12a and the cartridge half section 12b of the stapling device 10 are inserted through

the front slot 117 of upper portion 112, the two retaining protrusions 118a and 118b secure the

stapling device 10 to mounting bracket 110 of auxiliary device 100.

[0048] The first and second halves 102a and 102b of the body 102 of the auxiliary device

100 are secured together using known fastening devices or techniques to define a cavity 104 in

the body 102. A receiving base 106 is formed within the cavity 104 to receive a rack 132 that is

configured to receive a mating part 136 of the drive plate 130. A tap or rib 135 on the bottom of
the mating part 136 matingly fits into an elongated slot 138 defined in the rack 132.

[0049] The firing lever 150 of auxiliary device 100 is supported on the body 102 of the

auxiliary device 100 and rotates around a pivot 152 (FIG. 4) between an initial or unfired

position and a fired position. The firing lever 150 may pivot back and forth between the unfired

position and the fired position one or more times to fire staples from the staple cartridge 20 (FIG.

1B). A spring 162 of the auxiliary device 100 provides an elastic force so that the firing lever

150 automatically returns (e.g., is biased or urged) to the unfired position from the fired position.

[0050] The top portion of the firing lever 150 includes a pair of side walls 150a, each of
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which has a hole 154 (FIG. 4). A ratchet member 156 is disposed and fastened between the two

side walls via a pin 160. Further, a pawl spring 158 is positioned with the ratchet member 156
via the pin 160. The ratchet member 156, the firing lever 150, and the rack 132 form a ratcheting
mechanism (e.g., 710 of FIG. 7B), which enables movement of the drive plate 130 toward the
distal part of the auxiliary device 100 so that the firing actuator 18 of the stapling device 10 is
moved, with mechanical advantage, from the retracted position to the advanced position in
response to movement of the firing lever 150 from the initial position towards the fired position
for firing staples from the staple cartridge 20 (FIG. 1B).

[0051] As best seen in FIG. 3, 4, 7A and 7B, ratcheting mechanism 710 of the auxiliary
device 100 includes a locking pawl 157 that is fixedly attached to the top surface of or a portion
of the ratchet member 156, and gear teeth 134 that depend from the rack 132. When the firing
lever 150 is positioned in the initial, unfired position, a back surface of the ratchet member 156
engages a support wall 164 formed within the cavity 104 of the body 102 of the auxiliary device
100. Due to the configuration of the ratchet member 156, the locking pawl 157 is detached or
separated from the gear teeth 134 when the ratchet member 156 touches the support wall 164.
When the firing lever 150 is in the initial, unfired position, the locking pawl 157 is detached
from the gear teeth 134. The ratcheting mechanism 710, which moves the rack 132 toward the
fired position, is described in greater detail below with reference to FIGS. 7A-7D.

[0052] FIGS. SA-5C illustrate how the stapling device 10 is attached to the auxiliary device
100. Firstly, the stapling device 10 is positioned such that the firing actuator 18 faces downward
so that the firing actuator 18 can fit within the slot 131 (FIG. 4) of the drive plate 130 of the
auxiliary device 100, as indicated by an arrow 510 in FIG. SA.

[0053] Secondly, as illustrated in FIG. 5B, the anvil half section 12a and the cartridge half
section 12b of the stapling device 10 are inserted into the front slot 117 (FIG. 3) of the upper
portion 112 of the mounting bracket 110 at an inclined orientation in the direction of arrows “A”
so that the protrusions 24, 26 (FIG. 1B) of the lever handle 14 and the clamping lever 16,
respectively, can be partly inserted into or positioned over the side slots 115a, 115b (FIG. 3)
defined between the rear mounting bracket walls 114a, 114b and the front mounting bracket
walls 116a, 116b, respectively, of the upper portion 112 of the mounting bracket 110.

[0054] Thirdly, as illustrated in FIG. 5C, the proximal portion of the stapling device 10 is
pushed down in the direction of arrows “B” so that the protrusions 24, 26 of the lever handle 14
and the clamping lever 16, respectfully, are fully inserted into the side slots 115a, 115b (FIG. 3)
of the upper portion 112 of the mounting bracket 110 and the firing actuator 18 (FIG. 1A) is
inserted into the slot 131 (FIG. 4) of the drive plate 130. By doing so, the distal portion of the

lever handle 14 and the clamping lever 16 is locked/retained by the retaining protrusions 118a
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and 118b (FIG. 3) of upper portion 112. This causes the stapling device 10 to be retained or

locked within the mounting bracket 110 of the auxiliary device 100.

[0055] FIGS. 6A-6C illustrate views of the stapling device 10 retained within the auxiliary
device 100. FIG. 6B illustrates that the distal portions of the stapling device 10 are slidably
inserted within the front slot 117 defined between the front mounting bracket walls 116a, 116b
of the upper portion 112 of the mounting bracket 110 and retained by the retaining protrusions
118a and 118b. The assembly of the upper and lower portions 112, 120 of the mounting bracket
110 enables the mounting bracket 110 to rotate around the longitudinal axis “L” of the auxiliary
device 100 counterclockwise or clockwise, as indicated by arrows “CCW” and “CW,”
respectively. In aspects, the mounting bracket 110 may be capable of rotating up to about 90° in
clockwise and/or counterclockwise directions about the longitudinal axis “L”. This rotation
enables the relative positions of the stapling device 10 and the auxiliary device 100 to be
changed to adapt to different firing positions and/or different routines of various clinicians so
that a variety of different surgical procedures can be performed more effectively and efficiently
while reducing uncomfortable or awkward firing positions.

[0056] FIG. 6C illustrates the firing actuator 18 inserted into the slot 131 formed by two side
walls 130a (FIG. 4) of drive plate 130. For example, when the mounting bracket 110 is rotated
counterclockwise as indicated by arrows “CCW,” the stapling device 10 is correspondingly
rotated and the firing actuator 18 slides through the slot 131 of the drive plate 130. While the
stapling device 10 is retained or locked within the mounting bracket 110 of the auxiliary device
100, the firing actuator 18 is also retained or locked within the slot 131 of the drive plate 130.
[0057] FIG. 6D illustrates a perspective view of the mounting bracket 110 of the auxiliary
device 110 and the stapling device 10 as the mounting bracket 110 is rotated 90 degrees to the
right of auxiliary device 110. In aspects of the disclosure, the mounting bracket 110 may be
configured to rotate by a unit angle for locking the mounting bracket 110 at predetermined
angular positions in relation to the body 102 of the auxiliary device 100 (e.g., through angular
intervals that may be audibly or haptically indicated via a click, for instance). The unit angles,
for example, may be 1, 2, 5, 10, 20, 30 degrees, etc., in clockwise and/or counterclockwise
directions about the longitudinal axis “L” of the auxiliary device 100,

[0058] FIGS. 7A-7D illustrate operation of the firing lever 150 and ratchet member 156 to
advance the rack 132 and fire the stapling device 10. In FIG. 7A, the firing lever 150 is in the
initial, unfired position where the back surface of the ratchet member 156 touches the support
wall 164 of the body 102 of the auxiliary device 100. Based on the shape of the back surface of
the ratchet member 156, which touches the support wall 164 of the body 102 of the auxiliary
device 100, the locking pawl 157 is not engaged with the gear teeth 134 of the rack 132. The
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downward force exerted by the support wall 164 on the ratchet member 156, when the firing

lever 150 is in the initial, unfired position, is greater than the elastic force exerted toward the
gear teeth 134 by the pawl spring 158 so that the locking pawl 157 is disengaged from the gear
teeth 134 in the initial, unfired position. Further, the elastic force of the spring 162 urging the
firing lever 150 to the initial, unfired position is greater than the elastic force of the pawl spring
158 that urges the ratchet member 156 towards the rack 132. Thus, without an external force
applied to the firing lever 150 by a clinician, the firing lever 150 is maintained in the initial,
unfired position.

[0059] FIGS. 7B and 7C illustrate the firing lever 150 in or near the fired position, where the
ratchet member 156 is separated from the support wall 164. In this position, the locking pawl
157 1s engaged with the gear teeth 134 of the rack 132 of the ratcheting mechanism 710.
Without the downward force on the ratchet member 156 applied by the support wall 164, the
locking pawl 157 is urged toward the gear teeth 134 by the elastic force from the pawl spring
158. Thus, after the locking pawl 157 engages the gear teeth 134, the rotational movement of the
firing lever 150 around the pivot 152 is translated into a forward linear movement, “FW,” of the
rack 132 toward the firing position. Since the rack 132 is fixedly attached to the drive plate 130
of the auxiliary device 100, forward movements of the rack 132 cause forward movements of the
drive plate 130.

[0060] In aspects of the disclosure, one stroke “T” of the firing trigger from the initial,
unfired position to the fired position might not be sufficient to move the rack 132 to a firing or
fully advanced position for fully actuating the stapling device 10. In this case, one or more
strokes of the firing lever 150 may be needed to fire all of the staples from the staple cartridge 20
of the stapling device 10. The elastic force exerted by the spring 162 may enable the firing lever
150 to automatically move from the fired position to the initial, unfired position. During this
movement to the initial, unfired position, the locking pawl 157 smoothly, slidably moves
backward based on the saw-tooth shape of the gear teeth 134 so that the rack 132 does not move
back but stays at an advanced position.

[0061] After one or more strokes of the firing lever 150, the rack 132 arrives at the fully
advanced and fired position in which all of the staples are fired from the stapling device 10 as
illustrated in FIG. 7D. After completion of firing of the stapling device 10, the retraction handle
140 (FIG. 2) can be pulled to draw the drive plate 130 proximally from the fired position so that
the stapling device 10 can be returned to the initial, unfired position. In this position, the stapling
device 10 can be removed from the surgical site by the clinician’s removal of the auxiliary

device 100 or can be ready for firing more staples.
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[0062] It should be understood that various aspects disclosed herein may be combined in
different combinations than the combinations specifically presented in the description and
accompanying drawings. It should also be understood that, depending on the example, certain
acts or events of any of the processes or methods described herein may be performed in a
different sequence, may be added, merged, or left out altogether (e.g., all described acts or events
may not be necessary to carry out the techniques).

[0063] While several aspects of the disclosure have been shown in the drawings, it is not
intended that the disclosure be limited thereto, as it is intended that the disclosure be as broad in
scope as the art will allow and that the specification be read likewise. It is to be understood,
therefore, that the disclosure is not limited to the precise aspects described, and that various other
changes and modifications may be affected by one skilled in the art without departing from the
scope or spirit of the disclosure. Additionally, the elements and features shown and described in
connection with certain aspects may be combined with the elements and features of certain other
aspects without departing from the scope of the disclosure, and that such modifications and
variation are also included within the scope of the disclosure. Therefore, the above description
should not be construed as limiting, but merely as exemplifications of aspects of the disclosure.
Thus, the scope of the aspects of the disclosure should be determined by the appended claims

and their legal equivalents, rather than by the examples given.
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WHAT IS CLAIMED

1. An auxiliary device for a surgical stapler, the auxiliary device comprising:

a body;

a mounting bracket supported on the body and configured to releasably couple the body
to the surgical stapler;

a drive plate configured to couple to a firing actuator of the surgical stapler;

a rack mechanically coupled to the drive plate; and

a firing lever mechanically coupled to the rack and pivotable to move the drive plate

relative to the surgical stapler for firing the surgical stapler.

2. The auxiliary device according to claim 1, wherein the mounting bracket is rotatably coupled

to the body.

3. The auxiliary device according to claim 2, wherein the body defines a longitudinal axis, and
wherein the mounting bracket is positioned to rotate in a clockwise direction up to about 90
degrees about the longitudinal axis, and wherein the mounting bracket is positioned to rotate in a

counterclockwise direction up to about 90 degrees about the longitudinal axis.

4. The auxiliary device according to claim 1, wherein the drive plate defines a slot configured to

receive the firing actuator.

5. The auxiliary device according to claim 4, wherein the slot is configured to slidably support

the firing actuator as the surgical stapler is rotated about the auxiliary device.

6. The auxiliary device according to claim 1, wherein the drive plate is movable relative to the

body.

7. The auxiliary device according to claim 1, further comprising a stationary handle, the firing

lever movable relative to the stationary handle.

8. The auxiliary device according to claim 7, further comprising a pawl, and wherein the rack

includes a plurality of teeth, the pawl configured to mechanically engage with the plurality of
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teeth to move the rack relative to the body as the firing lever moves relative to the stationary

handle.

9. The auxiliary device according to claim 1, wherein the drive plate includes a retracting handle,

which when pulled, draws the drive plate toward an unfired position.

10. The auxiliary device according to claim 1, wherein the drive plate has an arcuate shape

configured to enable the surgical stapler to rotate about the drive plate.

11. A surgical stapling system comprising:
a surgical stapler including an end effector and a firing actuator configured to fire the end
effector; and
an auxiliary device including:
a mounting bracket releasably coupled to the surgical stapler;
a drive plate coupled to the firing actuator of the surgical stapler;
a rack mechanically coupled to the drive plate; and
a firing lever mechanically coupled to the rack and pivotable to move the drive

plate relative to the surgical stapler for firing the surgical stapler.

12. The surgical stapling system according to claim 11, wherein the auxiliary device defines a
longitudinal axis, the mounting bracket positioned to rotate about the longitudinal axis to enable

the surgical stapler to rotate about the drive plate.

13. The surgical stapling system according to claim 12, wherein the mounting bracket is
positioned to rotate in a clockwise direction up to about 90 degrees about the longitudinal axis,
and wherein the mounting bracket is positioned to rotate in a counterclockwise direction up to

about 90 degrees about the longitudinal axis.

14. The surgical stapling system according to claim 11, wherein the drive plate defines a slot in

which the firing actuator is received.

15. The surgical stapling system according to claim 14, wherein the slot is configured to slidably

support the firing actuator as the surgical stapler is rotated about the auxiliary device.
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16. The surgical stapling system according to claim 12, wherein the drive plate is axially

movable along the longitudinal axis.

17. The surgical stapling system according to claim 16, wherein the auxiliary device further

includes a stationary handle, the firing lever movable relative to the stationary handle.

18. The surgical stapling system according to claim 17, further comprising a pawl, and wherein
the rack includes a plurality of teeth, the pawl configured to mechanically engage with the
plurality of teeth to move the rack relative to the stationary handle as the firing lever moves

relative to the stationary handle.

19. The surgical stapling system according to claim 11, wherein the drive plate includes a

retracting handle, which when pulled, draws the drive plate toward an unfired position.

20. An auxiliary device for a surgical stapler, the auxiliary device comprising:

a body;

a mounting bracket supported on the body and configured to releasably couple the body
to the surgical stapler;

a drive plate configured to releasably couple to a firing actuator of the surgical stapler;
and

a firing lever supported on the body and pivotable to move the drive plate relative to the
surgical stapler for firing the surgical stapler when the surgical stapler is releasably coupled to

the auxiliary device.
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