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T-SLOT TILT ANVIL FOR CIRCULAR STAPLING INSTRUMENT

ABSTRACT

A surgical stapling device (10) and method for joining tissue portions are provided including a
handle assembly (12), an elongate body (100) extending from the handle assembly (12), a
cartridge assembly (102) supported on a distal end of the elongate body (100), and an anvil
assembly (140) at a distal end of the surgical stapling device (10). The anvil assembly (140)
includes a shaft (144) for removably coupling the anvil assembly (140) to the cartridge assembly
(102) and a head (142) pivotally mounted to a distal end of the shaft (144). A sleeve member
(160) is slidably disposed about the shaft (144) of the anvil assembly (140) and is transitionable
between a first position, where the sleeve member (160) engages the head (142) of the anvil
assembly (140) to secure the head (142) in an un-tilted condition, and a second position, where
the sleeve member (160) is disengaged from the head (142) of the anvil assembly (140) to allow
the head (142) to tilt.
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T-SLOT TILT ANVIL FOR CIRCULAR STAPLING INSTRUMENT

Cross-Reference to Related Applications

[0001] This application claims the benefit of and priority to U.S. Provisional Patent Application
No. 61/668,540, filed July 6, 2012, the entire disclosure of which is incorporated by reference

herein.

Technical Filed

[0002] The present disclosure relates to surgical instrumentation for performing a surgical

procedure. More particularly, the present disclosure relates to circular stapling instruments.

Background

[0003] Circular staplers are known, as are their use in closed procedures, i.e., endoscopic,
laparoscopic or through natural body orifices. Typically the circular staplers include a cartridge
assembly on a distal end of an elongate body. The cartridge assembly includes a mechanism for
forming staples and a knife for cutting the stapled tissue. Actuation of the cartridge assembly
may be performed by a manually operated trigger or a powered drive assembly. Generally, both
the actuation of the staple forming mechanism and the advancement of the knife occur at the

same time, i.e., simultaneously.

[0004] Circular staplers which include an anvil assembly having a tilt-able anvil head are well
known in the art. In some known circular staplers, tilting anvil mechanisms are spring loaded to
tilt to a maximum angle allowed by the circular stapler and/or anvil geometry. Tilting the anvil

head to its maximum angle facilitates pulling the anvil head through an anastomosis ring.

[0005] In some instances, however, it may be necessary to provide a tilt mechanism that can
provide a greater tilting force than the biasing force generated by the spring loading to tilt the

anvil head or maintain the anvil head in the tilted condition.

Object of the Invention

[0005a] It is an object of the present invention to substantially overcome or at least ameliorate

one or more of the disadvantages of the prior art, or to at least provide a useful alternative.

AH25(7497766_1):MSD



03 Jun 2013

2013206141

Summary

[0006] Accordingly, it would be beneficial to have a surgical stapling device which includes a
tilt mechanism that is capable of generating a greater tilting force than the biasing force of a
spring. In accordance with an embodiment of the present disclosure, a surgical stapling device
is provided which includes an anvil sleeve having an arm member for engaging the anvil head to
tilt the anvil head when the anvil head is un-approximated after firing of the surgical stapling

device.

[0006a] There is a disclosed herein a surgical stapling device for joining tissue portions,
comprising:

a handle assembly;

an elongate body extending from the handle assembly;

a cartridge assembly supported on a distal end of the elongate body, the cartridge
assembly including a staple cartridge containing a plurality of surgical staples in an annular
array;

an anvil assembly at a distal end of the surgical stapling device, the anvil assembly having
a shaft for removably coupling the anvil assembly to the cartridge assembly and a head pivotally
mounted to a distal end of the shaft, the anvil assembly translatable relative to the cartridge
assembly between a first position, where the anvil assembly is spaced from the cartridge
assembly, and a second position, where the anvil assembly is approximated relative to the
cartridge assembly for clamping tissue disposed therebetween, the head of the anvil assembly
transitionable between a first condition, where a tissue contacting surface of the head is
substantially perpendicular to the shaft, and a second condition, where the tissue contacting
surface of the head is tilted relative to the shaft; and

an anvil sleeve including an elongate portion slidably disposed about the shaft of the anvil
assembly and an arm extending from the elongate portion, the anvil sleeve being transitionable
between a first position, where the elongate portion of the anvil sleeve is engaged to the head of
the anvil assembly to secure the head in the first condition, and a second position, where the
elongate portion of the anvil sleeve is spaced from head of the anvil assembly to allow the head
to transition to the second condition, the arm being configured to engage the anvil head when
the anvil sleeve transitions to the second position to transition the anvil head to the second

condition.
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[0006b] There is also disclosed herein a surgical stapling device for joining tissue portions,
comprising:

a handle assembly;

an elongate body extending from the handle assembly;

a cartridge assembly supported on a distal end of the elongate body, the cartridge
assembly including:

a staple cartridge containing a plurality of surgical staples in an annular array;

a staple pusher configured for advancement through the staple cartridge to eject the
plurality of surgical staples from the staple cartridge;

a knife assembly configured for advancement through the cartridge assembly to
sever tissue;

a drive member disposed within the cartridge assembly and in operative association
with the handle assembly, the drive member configured to advance the staple pusher and the
knife assembly upon actuation of the handle assembly;

an anvil assembly at a distal end of the surgical stapling device, the anvil assembly having
a shaft for removably coupling the anvil assembly to the cartridge assembly and a head pivotally
mounted to a distal end of the shaft, the anvil assembly translatable relative to the cartridge
assembly between a first position, where the anvil assembly is spaced from the cartridge
assembly, and a second position, where the anvil assembly is approximated relative to the
cartridge assembly for clamping tissue disposed therebetween, the head of the anvil assembly
transitionable between a first condition, where a tissue contacting surface of the head is
substantially perpendicular to the shaft, and a second condition, where the tissue contacting
surface of the head is tilted relative to the shaft; and

an anvil sleeve including an elongate portion slidably disposed about the shaft of the anvil
assembly and an arm extending from the elongate portion, the anvil sleeve being transitionable
between a first position, where the elongate portion of the anvil sleeve is engaged to the head of
the anvil assembly to secure the head in the first condition, and a second position, where the
elongate portion of the anvil sleeve is spaced from head of the anvil assembly to allow the head
to transition to the second condition, the arm being configured to engage the anvil head when
the anvil sleeve transitions to the second position to transition the anvil head to the second

condition.
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[0006¢] There is further disclosed herein a method of use for a surgical stapling device having
an anvil assembly with a pivoting head, the method comprising the steps of:

inserting the surgical stapling device into an opening in a body;

positioning the surgical stapling device within the body such that a portion of tissue is
disposed between an anvil assembly and a cartridge assembly of the surgical stapling device;

translating the anvil assembly from a first position, where the anvil assembly is spaced
from the cartridge assembly, to a second position, where the anvil assembly approximated
relative to the cartridge assembly to clamp the tissue therebetween;

translating a staple pusher relative to the cartridge assembly to urge a plurality of fasteners
disposed in the cartridge assembly through the tissue towards the anvil assembly;

translating a locking sleeve of the cartridge assembly relative to an anvil sleeve of the
anvil assembly such that a portion of the locking sleeve engages the anvil sleeve;

translating the anvil assembly from the second position to the first position, the anvil
sleeve of the anvil assembly disengaging from the anvil assembly due to the engagement of the
locking sleeve with the anvil sleeve to allow the head to pivot;

engaging an arm of the anvil sleeve against the head of the anvil assembly to pivot the
head of the anvil assembly; and

withdrawing the surgical stapling device from the body.

[0007] In an aspect of the present disclosure, a surgical stapling device for joining tissue
portions is provided. The surgical stapling device includes a handle assembly, an elongate body
extending from the handle assembly, a cartridge assembly supported on a distal end of the
elongate body, an anvil assembly at a distal end of the surgical stapling device, and an anvil
sleeve including an elongate portion slidably disposed about the shaft of the anvil assembly and
an arm extending from the elongate portion. The cartridge assembly includes a staple cartridge
containing a plurality of surgical staples in an annular array. The anvil assembly has a shaft for
removably coupling the anvil assembly to the cartridge assembly and a head pivotally mounted
to a distal end of the shaft. The anvil assembly is translatable relative to the cartridge assembly
between a first position, where the anvil assembly is spaced from the cartridge assembly, and a
second position, where the anvil assembly is approximated relative to the cartridge assembly for
clamping tissue disposed therebetween. The head of the anvil assembly is transitionable
between a first condition, where a tissue contacting surface of the head is substantially
perpendicular to the shaft, and a second condition, where the tissue contacting surface of the

head is tilted relative to the shaft. The anvil sleeve is transitionable between a first position,
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where the elongate portion of the anvil sleeve is engaged to the head of the anvil assembly to
secure the head in the first condition, and a second position, where the elongate portion of the
anvil sleeve is spaced from head of the anvil assembly to allow the head to transition to the
second condition. The arm is configured to engage the anvil head when the anvil sleeve

transitions to the second position to transition the anvil head to the second condition.

[0008] In an aspect of the present disclosure, the elongate portion of the anvil sleeve includes at
least one recess configured and dimensioned to receive a protrusion of the anvil head therein
when the anvil sleeve is in the first position to inhibit transition of the anvil head from the first

condition to the second condition.

[0009] In an aspect of the present disclosure, the arm extends through a channel in the anvil
head and includes a flange disposed on an opposite side of the anvil head from the elongate
portion. The flange is configured to engage the anvil head when the anvil sleeve transitions to

the second position to transition the anvil head to the second condition.

[0010] In an aspect of the present disclosure, the arm includes at least one protrusion configured
for releasable engagement with a recess of the anvil head to inhibit transitioning of the anvil

sleeve relative to the anvil assembly from the first position to the second position.

[0011] In an aspect of the present disclosure, the cartridge assembly includes a locking sleeve.
The locking sleeve is translatable relative to the anvil sleeve to engage the anvil sleeve when the
anvil assembly is in the second position and is configured to disengage the anvil sleeve from the
anvil assembly during transition of the anvil assembly from the second position to the first

position.

[0012] In an aspect of the present disclosure, the locking sleeve is axially translatable relative to
the cartridge assembly and includes a longitudinally extending slot configured for sliding
reception of a tab of the cartridge assembly therein. The tab is configured to engage a proximal
end of the slot to inhibit distal advancement of the locking sleeve relative to the cartridge

assembly.

[0013] In an aspect of the present disclosure, the locking sleeve includes at least one tab

configured for engagement with a lip of the elongate portion of the anvil sleeve to disengage the
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anvil sleeve from the anvil assembly during transition of the anvil assembly from the second

position to the first position.

[0014] In an aspect of the present disclosure, the elongate portion includes a distal portion, a
central portion and a proximal portion. The central portion is recessed relative to the distal and
proximal portions such that the central portion and proximal portions define the lip at the

interface therebetween.

[0015] In an aspect of the present disclosure, the at least one tab is biased inward toward the

elongate portion of the anvil sleeve.

[0016] In an aspect of the present disclosure, each tab includes an arcuate portion extending
from a distal end of the locking member, a longitudinal portion extending proximally from the
arcuate portion, and a leg extending from the longitudinal portion through an opening of the

locking sleeve.

[0017] In an aspect of the present disclosure, the at least one tab is disposed in a recess of the
cartridge assembly when the locking sleeve is in a first, proximal position, and is configured to
release from the recess of the cartridge assembly and engage the lip of the anvil sleeve when the

locking sleeve is transitioned to at least one subsequent distal position.

[0018] In an aspect of the present disclosure, the cartridge assembly includes a knife pusher
operably coupled to the handle assembly and configured to distally advance a knife blade to
sever tissue disposed radially inward of the staple cartridge upon actuation of the handle

assembly.

[0019] In an aspect of the present disclosure, the knife pusher includes at least one recess at a
distal end thereof. The at least one recess is configured to engage a respective tab of the locking
sleeve upon distal advancement of the knife pusher to advance the locking sleeve distally from

the first, proximal position to the at least one subsequent distal position.

[0020] In an aspect of the present disclosure, the cartridge assembly further includes a staple
pusher operatively associated with the handle assembly and configured to drive the staples out

of the cartridge assembly upon actuation of the handle assembly.
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[0021] In an aspect of the present disclosure, a surgical stapling device for joining tissue
portions is disclosed. The surgical stapling device includes a handle assembly, an elongate body
extending from the handle assembly, a cartridge assembly supported on a distal end of the
elongate body, an anvil assembly at a distal end of the surgical stapling device, and an anvil
sleeve. The anvil sleeve includes an elongate portion slidably disposed about the shaft of the
anvil assembly and an arm extending from the elongate portion. The cartridge assembly
includes a staple cartridge containing a plurality of surgical staples in an annular array, a staple
pusher configured for advancement through the staple cartridge to eject the plurality of surgical
staples from the staple cartridge, a knife assembly configured for advancement through the
cartridge assembly to sever tissue, and a drive member disposed within the cartridge assembly
and in operative association with the handle assembly. The drive member configured to
advance the staple pusher and the knife assembly upon actuation of the handle assembly. The
anvil assembly has a shaft for removably coupling the anvil assembly to the cartridge assembly
and a head pivotally mounted to a distal end of the shaft. The anvil assembly is translatable
relative to the cartridge assembly between a first position, where the anvil assembly is spaced
from the cartridge assembly, and a second position, where the anvil assembly is approximated
relative to the cartridge assembly for clamping tissue disposed therebetween. The head of the
anvil assembly is transitionable between a first condition, where a tissue contacting surface of
the head is substantially perpendicular to the shaft, and a second condition, where the tissue
contacting surface of the head is tilted relative to the shaft. The anvil sleeve is transitionable
between a first position, where the elongate portion of the anvil sleeve is engaged to the head of
the anvil assembly to secure the head in the first condition, and a second position, where the
elongate portion of the anvil sleeve is spaced from head of the anvil assembly to allow the head
to transition to the second condition. The arm is configured to engage the anvil head when the
anvil sleeve transitions to the second position to transition the anvil head to the second

condition.

[0022] In an aspect of the present disclosure, a method of use for a surgical stapling device
having an anvil assembly with a pivoting head is disclosed. The method includes the steps of
inserting the surgical stapling device into an opening in a body, positioning the surgical stapling
device within the body such that a portion of tissue is disposed between an anvil assembly and a
cartridge assembly of the surgical stapling device, translating the anvil assembly from a first
position, where the anvil assembly is spaced from the cartridge assembly, to a second position,

where the anvil assembly approximated relative to the cartridge assembly to clamp the tissue
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therebetween, translating a staple pusher relative to the cartridge assembly to urge a plurality of
fasteners disposed in the cartridge assembly through the tissue towards the anvil assembly,
translating a locking sleeve of the cartridge assembly relative to an anvil sleeve of the anvil
assembly such that a portion of the locking sleeve engages the anvil sleeve, translating the anvil
assembly from the second position to the first position where the anvil sleeve of the anvil
assembly disengages from the anvil assembly due to the engagement of the locking sleeve with
the anvil sleeve to allow the head to pivot, engaging an arm of the anvil sleeve against the head
of the anvil assembly to pivot the head of the anvil assembly, and withdrawing the surgical

stapling device from the body.

[0023] In an aspect of the present disclosure, translating the locking sleeve relative to the anvil
sleeve includes translating a knife pusher of the cartridge assembly relative to the locking sleeve

to engage the locking sleeve and translate the locking sleeve relative to the anvil sleeve.

[0024] In an aspect of the present disclosure, disengaging the anvil sleeve from the anvil

assembly includes disengaging a protrusion of the anvil head from a recess of the anvil sleeve.

[0025] In an aspect of the present disclosure, engaging the locking sleeve with the anvil sleeve

includes engaging a leg of the locking sleeve against a lip of the anvil sleeve.

[0026] In an aspect of the present disclosure, disengaging the anvil sleeve from the anvil
assembly includes spacing apart an elongate portion of the anvil sleeve from the head of the

anvil assembly.

[0027] Any of the above aspects of the present disclosure described may be combined with any

other aspect of the present disclosure without departing from the scope of the present disclosure.

Brief Description of the Drawings

[0028] Preferred embodiments of the invention will be described hereinafter, by way of

examples only, with reference to the accompanying drawings, wherein:

[0029] FIG. 1 is a perspective view of an exemplary circular stapler according to the present

disclosure;
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[0030] FIG. 2 is a perspective view of the area of detail from FIG. 1, illustrating a tool assembly

of the circular stapler of FIG. 1;

[0031] FIG. 3 is a perspective view of an anvil assembly of the tool assembly of FIG. 2;

[0032] FIG. 4 is a perspective view of an anvil sleeve of the anvil assembly of FIG. 3;

[0033] FIG. 5 is a side, plan view of the anvil assembly of FIG. 3;

[0034] FIG. 6 is a side, plan view of the anvil assembly of FIG. 5, taken along 6-6;

[0035] FIG. 7 is a perspective view of a cartridge assembly of the tool assembly of FIG. 2;

[0036] FIG. 8 is a perspective view of a locking sleeve of the cartridge assembly of FIG. 7;

[0037] FIG. 9 is a cross-sectional view of the cartridge assembly of FIG. 7, taken along section
line 9-9 of FIG. 7;

[0038] FIG. 9A is a perspective, end view of a housing of the cartridge assembly of FIG. 7;

[0039] FIG. 10 is a side, cross-sectional view of the tool assembly of FIG. 2, illustrating tissue
clamped between the anvil assembly and the cartridge assembly prior to firing of the circular

stapler;

[0040] FIG. 11 is a side, cross-sectional view of the tool assembly of FIG. 10, illustrating the

drive member, staple pusher and knife pusher being advanced in the direction “B” during firing;

[0041] FIG. 11A is a side, cross-sectional view of the tool assembly of FIG. 11, illustrating the

drive member and knife pusher being returned to the initial position after firing;

[0042] FIG. 12 is a side, cross-sectional view of the tool assembly of FIG. 11A, illustrating the

anvil assembly being un-approximated relative to the cartridge assembly;

[0043] FIGS. 13 and 14 are side, plan views of the tool assembly of FIG. 12 after firing of the
circular stapler, illustrating the anvil head being released from the anvil sleeve to allow the anvil

head to tilt;
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[0044] FIG. 15 is a side, cross-sectional view of the tool assembly of FIGS. 13 and 14,

illustrating the anvil head in a tilted position;

[0045] FIG. 16 is a perspective view of the tool assembly of FIG. 15; and

[0046] FIG. 17 is an enlarged view of the area of detail 17 of FIG. 16.

Detailed Description of Embodiments

[0047] Embodiments of the presently disclosed circular stapling instrument including a tilt-able
anvil head will now be described in detail with reference to the drawings wherein like numerals
designate identical or corresponding elements in each of the several views. As is common in the
art, the term “proximal” refers to that part or component closer to the user or operator, i.e.
surgeon or physician, while the term “distal” refers to that part or component further away from

the user.

[0048] Referring initially to FIG. 1, a circular stapler is disclosed herein and is generally
designated as circular stapler 10. Circular stapler 10 includes a handle assembly 12 and an
elongate body 100 coupled to a distal end of handle assembly 12. A cartridge assembly 102 is

mounted on a distal end of elongate body 100.

[0049] Handle assembly 12 includes a fixed handle 14 and a moveable handle or trigger 16.
Handle assembly 12 also includes an adjustment knob 18 for moving anvil assembly 140
relative to cartridge assembly 102. The structure and function of handle assembly 12 will only
be described herein to the extent necessary to fully disclose the operation of cartridge assembly
102. Examples of instruments for performing circular anastomosis of hollow organs are
described in U.S. Patent No. 6,053,390; 5,588.,579; 5,119,987; 5,005,749; 4,646,745; 4,576,167,

and 4,473,077, each of which is incorporated herein in its entirety by reference.

[0050] Elongate body 100 may extend from handle assembly 12 or may be removably attached
to handle assembly 12 and may be constructed so as to have a curved shape along its length. It
is contemplated that elongate body 100 may substantially rigid or may be flexible without

departing from the scope of the present disclosure.
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[0051] Handle assembly 12 may include a powered actuation mechanism configured to supply
linear motion through elongate body 100 to cartridge assembly 102. For example, handle
assembly 12 may include an electric motor or other electrical device (not shown) which
produces rotational motion upon actuation of trigger 16 and converts the rotational motion into
linear motion which is transmitted through elongate body 100 via a drive assembly (not shown)
for use by cartridge assembly 102. It is contemplated that the motor or other electrical device
may instead produce linear motion directly. Examples of instruments including powered
actuation mechanisms for use with surgical stapling devices are described in co-pending U.S.
Patent Application Serial No. 12/946,082 entitled “ADAPTERS FOR USE BETWEEN
SURGICAL HANDLE ASSEMBLY AND SURGICAL END EFFECTOR” which is

incorporated herein in its entirety by reference.

[0052] Cartridge assembly 102 defines a longitudinal axis A-A (FIG. 10). In one embodiment,
cartridge assembly 102 is removably secured to elongate body 100 such that cartridge assembly
102 may be replaced and the circular stapler 10 may be reused. Alternatively, circular stapler 10

is configured for a single use, i.e., disposable.

[0053] Circular stapler 10 (FIG. 1) also includes an anvil assembly 140 positioned distally of
cartridge assembly 102 and removably insertable into cartridge assembly 102. Anvil assembly
140 is translatable along longitudinal axis A-A (FIG. 10) relative to cartridge assembly 102.

[0054] With reference now to FIGS. 2-5, anvil assembly 140 includes an anvil head 142 and an
anvil shaft 144. Anvil shaft 144 is insertable into an inner bore 116 (FIG. 9) of cartridge
assembly 102 and is removably and slidably securable within inner bore 116 of cartridge
assembly 102. Shaft 144 is configured to be actuatable by handle assembly 12 (FIG. 1) to
translate anvil assembly 140 axially along longitudinal axis A-A (FIG. 10) relative to cartridge
assembly 102 to approximate or un-approximate anvil assembly 140 relative to cartridge
assembly 102. For example, adjustment knob 18 (FIG. 1) may be actuated to translate anvil
assembly 140 relative to cartridge assembly 102 to adjust the spacing between anvil head 142
and cartridge assembly 102 and trigger 16 (FIG. 1) may be actuated to approximate anvil head

142 relative to cartridge assembly 102 to grasp tissue disposed therebetween.

[0055] Anvil head 142 includes a tissue contacting surface 146 (FIG. 5) defining staple forming
pockets 148 (FIG. 10). In an initial un-tilted condition (FIG. 10), tissue contacting surface 146
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is configured to be substantially perpendicular to longitudinal axis A-A. Anvil head 142 is
coupled to anvil shaft 144 by a pivot assembly 150 and is rotatable about pivot assembly 150 to
tilt anvil head 142 to a final tilted condition (FIGS. 16 and 17) such that tissue contacting
surface 146 is approximately aligned with or slightly offset relative to longitudinal axis A-A.
For example, one portion of tissue contacting surface 146 may define an acute angle with
longitudinal axis A-A while a remaining portion of tissue contacting surface 146 on an opposite

side of shaft 144 may define an obtuse angle with longitudinal axis A-A.

[0056] Pivot assembly 150 includes an anvil base 152 of anvil head 142 and a distal end 154
(FIG. 10) of shaft 144. Distal end 154 of shaft 144 is inserted into anvil base 152 and rotatably
secured therein by a pin 156. Anvil base 152 includes a slot 158 extending radially therethrough
to allow anvil head 142 to tilt or pivot. For example, when the anvil head 142 pivots from the
initial un-tilted condition to the final tilted condition (FIG. 17), slot 158 of anvil base 152

receives at least a portion of the distal end 154 of shaft 144 therein.

[0057] Referring now to FIGS. 4-6, anvil assembly 140 also includes an anvil sleeve 160
coaxially mounted about anvil shaft 144 and axially translatable along longitudinal axis A-A
relative to anvil head 142 and shaft 144. Anvil sleeve 160 includes an elongate portion 162
including a central lumen 164 extending therethrough for the reception of shaft 144. Elongate
portion 162 has a distal portion 168, proximal portion 188 and central portion 190. Distal
portion 168 includes an arm 166 extending therefrom and a recess 172 dimensioned to receive a
protrusion 170 extending from anvil base 152 therein when anvil sleeve 160 is in a first position.
Engagement between the protrusion 170 and the recess 172 inhibits tilting of anvil head 142. It
is contemplated that elongate portion 162 of sleeve 160 may include more than one recess 172
each dimensioned to receive a proximally extending protrusion 170 of anvil base 152. Central
portion 190 is recessed relative to distal portion 168 and proximal portion 188 such that a lip

192 is defined by the interface between proximal portion 188 and central portion 190.

[0058] Arm 166 includes a base portion 174 extending through a channel 176 (FIG. 3) of anvil
head 142 and a flange 178 disposed at a distal end portion of the base portion 174. Flange 178
is disposed on an opposite side of the channel 176 relative to elongate portion 162. Base portion
174 may define an arcuate portion 174a (FIG. 10) adjacent flange 178 such that arm member
flares outward relative to the longitudinal axis A-A. Channel 176 extends radially along and

longitudinally through anvil head 142. Flange 178 of arm 166 is configured to engage a top

AH25(7497766_1):MSD



03 Jun 2013

2013206141

13

surface 180 of anvil head 142 during movement of anvil sleeve 160 relative to anvil head 142
between a first position, where elongate portion 162 of anvil sleeve 160 is engaged with anvil
base 152 of anvil head 142, and a second position, where elongate portion 162 is spaced relative
to anvil base 152, such that flange 178 transitions the anvil head 142 from the initial un-tilted
condition to the final tilted condition. For example, flange 178 may be substantially
perpendicular to the longitudinal axis A-A and may be a rounded or cylindrical in shape to assist
in sliding along channel 176 of anvil head 142. It is contemplated that flange 178 may have any
other shapes suitable for engaging top surface 180 of anvil head 142 including, for example, a
cube, sphere, cuboid, hexagonal prism, etc. Base portion 174 and flange 178 of arm 166 may
together define a substantially T-shape. The use of flange 178 to effect tilting of anvil head 142
provides substantial benefits over the classic spring tilt anvil head design. For example, by
using flange 178 in conjunction with the un-approximation of anvil assembly 140, direct
mechanical force, e.g. the use of knob 18, is utilized to tilt anvil head 142 instead of reliance on
the innate bias of a spring member disposed in between the anvil base 152 and the anvil shaft

144. This provides a more reliable and efficient method of tilting anvil head 142.

[0059] Referring now to FIGS. 13 and 14, during use, as anvil sleeve 160 translates relative to
anvil head 142 toward the second position, elongate portion 162 is spaced apart from anvil base
152 to release protrusions 170 of anvil base 152 from the recesses 172 of elongate portion 162.
Once protrusions 170 are released from recesses 172, anvil head 142 is free to tilt. As elongate
portion 162 is spaced apart from anvil base 152, arm 166 is also translated relative to anvil head
142 such that arm member 174 engages top surface 180 of anvil head 142 to transition anvil
head 142 from the un-tilted condition to the tilted condition. In this manner, tilting of anvil head

142 is achieved.

[0060] Referring now to FIGS. 6 and 14, base portion 174 of arm 166 includes a protrusion 182
configured for releasable engagement with a recess 184 in an inner surface 186 of anvil base
152 to releasably maintain anvil sleeve 160 in the first position relative to anvil head 142. Itis

contemplated that more than one protrusion 182 and more than one recess 184 may be provided.

[0061] With reference now to FIGS. 9, 9A, and 10, cartridge assembly 102 includes a drive
member 104, a housing 106, a staple cartridge 120, a staple pusher 128, a knife assembly 250,
and a locking sleeve 200. Staple cartridge 120 is operably mounted at a distal end of cartridge
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assembly 102 and, in one embodiment, staple cartridge 120 is removably secured to cartridge

assembly 102 such that staple cartridge 120 may be replaced.

[0062] Housing 106 of cartridge assembly 102 includes an outer cylindrical portion 108, an
inner cylindrical portion 110 and a plurality of radially extending supports or ribs 112 (FIG. 9A)
extending between inner cylindrical portion 110 and outer cylindrical portion 108. Inner
cylindrical portion 110 and outer cylindrical portion 108 of housing 106 are coaxial and define
an annular channel 114 therebetween configured to receive staple pusher 128 and knife
assembly 250. An inner bore 116 of cartridge assembly 102 extends through inner cylindrical
portion 110 and is configured to receive shaft 144 of anvil assembly 140 therein for operable

connection to adjustment knob 18 (FIG. 1).

[0063] Referring now to FIGS. 7-10, locking sleeve 200 includes a substantially cylindrical
housing 202 having a proximal end 204 and a distal end 206 and defining an inner bore 208
therethrough for the reception of inner cylindrical portion 110 of housing 106. A plurality of
tabs 210 extend from distal end 206 of housing 202. Each tab includes an arcuate portion 212, a
longitudinal portion 214 extending from the arcuate portion 212, and a leg 216 extending from
the longitudinal portion 214. Arcuate portion 212 extends distally from housing 202 at a first
end 212a and wraps around, e.g. curls radially outward from housing 202, such that a second
end 212b is oriented in a substantially proximal direction adjacent or proximate to housing 202.
Longitudinal portion 214 extends proximally from second end 212b substantially parallel with
cylindrical housing 202 to a first end 216a of leg 216. Each leg 216 extends through an opening
218 in a distal portion 220 of cylindrical housing 202 and into inner bore 208. Legs 216 may be
biased toward inner bore 208. For example, there may be four tabs 210 extending from distal
end 206 of housing 202 with legs 216 extending through four respective openings 218 of
cylindrical housing 202.

[0064] Locking sleeve 200 also includes a plurality of longitudinally extending slots 222
extending through a distal portion 224 of cylindrical housing 202. Each slot 222 is configured
for sliding reception of a tab 110a of inner cylindrical portion 110 of inner housing 106. Each
tab 110a of inner cylindrical portion 110 and corresponding slot 222 of locking sleeve 200
allows locking sleeve 200 to slide relative to housing 106 between a first, proximal position,
where a second end 216b of each leg 216 is disposed in a recess 110b extending proximally

along inner cylindrical portion 110 from distal end 110c, and a second, distal position, where

AH25(7497766_1):MSD



03 Jun 2013

2013206141

15

each leg 216 is distal of the respective recess 110b and snaps into or engages central portion 190
and/or lip 192 of anvil sleeve 160 to inhibit distal advancement of anvil sleeve 160 relative to
distal end 110c of inner cylindrical portion 110 after firing of the surgical stapling device 10
when anvil assembly 140 is un-approximated relative to staple cartridge 120. It is contemplated
that anvil sleeve 160 may at least partially advance distally relative to inner cylindrical portion
110 during un-approximation of anvil assembly 140 relative to staple cartridge 120 until tabs
110a engage the proximal ends 222a of their respective slots 222. Locking sleeve 200 also
includes a plurality of slots 226 (FIG. 8) extending longitudinally from proximal end 204 and
configured for sliding reception of supports 112 of housing 106 therethrough.

[0065] With reference now to FIGS. 9 and 10, staple cartridge 120 includes at least one annular
array of staple receiving slots 122 disposed at a distal end and a staple 124 disposed in each of
staple receiving slots 122. For example, staple cartridge 120 may include one, two, or more
than two annular arrays of staple receiving slots 122. Staple receiving slots 122 include
openings 122a extending through a tissue contacting surface 126 of the distal end of the staple
cartridge 120. Staple cartridge 120 may be fixedly connected to the distal end of cartridge
assembly 102 or may be configured to concentrically fit within the distal end of cartridge

assembly 102.

[0066] Staple pusher 128 defines a substantially cylindrical shape and has a proximal portion
130 and a distal portion 132. Staple pusher 128 is coaxially and slidably disposed within
channel 114, between outer cylindrical portion 108 and inner cylindrical portion 110. Distal
portion 132 of staple pusher 128 defines a plurality of peripherally spaced fingers 134 in two
concentric rows for engaging staples 124 within staple receiving slots 122. It is contemplated
that one, two or more rows of fingers 134 may be included to correspond to the number of
annular arrays of staple receiving slots 122 of staple cartridge 120. Each finger 134 of staple
pusher 128 is received within one of the respective staple receiving slots 122 of staple cartridge
120 and is configured to translate through its respective staple receiving slot 122 and opening
122a during advancement of staple pusher 128 relative to cartridge assembly 102 to engage,
drive and eject a respective staple 124 out of the opening 122a of the respective staple receiving
slot 122, through tissue, and against a staple forming pocket 148 of anvil assembly 140 to

thereby form staple 124. For example, staples 124 may be formed in a substantially B-shape.
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[0067] With reference to FIGS. 10-12, drive member 104 is slidably received within channel
114 of cartridge assembly 102 and is axially translatable within cartridge assembly 102 in
response to actuation of trigger 16 (FIG. 1) of handle assembly 12 (FIG. 1). Drive member 104
is configured to engage a proximal portion or surface of staple pusher 128 during axial
translation, e.g. distal advancement, to advance staple pusher 128 axially through cartridge
assembly 102 and staple receiving slots 122. Advancement of staple pusher 128 through staple
receiving slots 122 urges staples 124 out of staple receiving slots 122 through openings 122a.
Drive member 104 may alternatively be coupled to staple pusher 128 by, for example, snap fit,
friction fit, or other similar methods of coupling. Drive member 104 and staple pusher 128 may
alternatively be monolithically formed. In an embodiment, staple pusher 128 remains in a
substantially advanced position after firing when drive member 104 is axially translated back,

e.g., translated proximally, to an initial pre-fired position.

[0068] With reference now to FIGS. 10-12, cartridge assembly 102 includes a knife assembly
250 slidably disposed in channel 114, radially inward of staple cartridge 120 and coaxially
disposed about inner cylindrical portion 110 of housing 106. Knife assembly 250 is axially
translatable along longitudinal axis A-A to sever a portion of the tissue disposed radially inward
of staple cartridge 120 during actuation of circular stapler 10. Knife assembly 250 includes a
knife blade 252 substantially in the form of an open cup or cylinder with the distal end thereof

defining a knife edge 254.

[0069] As seen in FIGS. 6-10, knife assembly 250 includes a knife pusher 256 having a
proximal end surface 258 and a distal end surface 260. Knife pusher 256 is operatively coupled
to drive member 104 by a tab 104a of drive member 104 disposed within with a slot 256a of
knife pusher 256 such that distal or proximal advancement of drive member 104 causes distal or
proximal advancement of knife pusher 256 along longitudinal axis A-A. Drive member 104
may be coupled to knife pusher 256 by, for example, snap fit, friction fit, or other similar
methods of coupling. Drive member 104 and knife pusher 256 may alternatively be

monolithically formed.

[0070] Knife pusher 256 includes a flanged portion 260 extending radially therefrom and
defining a lip 262 thereon that is configured for engagement with a proximal end 264 of knife

blade 252 during distal advancement of knife pusher 256. Knife pusher 256 may be coupled to
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knife blade 252 by a snap fit, friction fit, or other similar methods of coupling. Knife blade 252

and knife pusher 256 may alternatively be monolithically formed.

[0071] Knife pusher 256 includes at least one recess 266 in distal end surface 260 for
engagement with legs 216 of locking sleeve 200 during distal advancement of knife pusher 256
to urge locking sleeve 200 distally. The at least one recess 266 of knife pusher 256 drives legs
216 of locking sleeve 200 distally out of recesses 110b of inner housing 110 to allow legs 216 to
bias inward through openings 208 to engage central portion 190 and/or lip 192 of anvil sleeve

160.

[0072] The operation of circular stapler 10 will now be described with reference to FIGS. 10-17.
Referring initially to FIG. 10, cartridge assembly 102 is shown in an initial, or pre-fired
condition, following approximation of anvil assembly 140 relative to cartridge assembly 102,
with tissue “Ty” and “TL” to be anastomosed disposed therebetween. In the initial condition,
drive member 104, staple pusher 128, knife pusher 256 are disposed in initial proximal positions
with the legs 216 of locking sleeve 200 disposed in the recesses 110b of inner cylindrical
portion 110.

[0073] Prior to firing, shaft 144 and sliding sleeve 158 of anvil assembly 140 are inserted
through an upper portion of tissue “Ty”, staple cartridge 120 is positioned against a lower
portion of tissue “Ty” and shaft 144 is inserted through lower portion of tissue “Ty” into inner
bore 116 of cartridge assembly 102. Anvil assembly 140 is then approximated relative to staple
cartridge 120 through actuation of knob 18 (FIG. 1) of handle assembly 12 (FIG. 1) to grasp or
clamp the upper and lower portions of tissue “Ty” and “Tr” disposed therebetween. When anvil
assembly 140 and staple cartridge 120 are approximated, at least a portion of anvil sleeve 160 is
positioned within inner bore 116 of housing 106, through the lower portion of tissue “T..” For
clarity, upper and lower portions of tissue “Ty” and “Ty.” will only be illustrated in the figures

where necessary.

[0074] With reference now to FIG. 11, during the firing of circular stapler 10 (FIG. 1),
following approximation of anvil assembly 140 against staple cartridge 120, retraction or
actuation of trigger 16 (FIG. 1) relative to handle 14 (FIG. 1) causes advancement of a drive
assembly (not shown) which operably engages drive member 104 to cause advancement of drive

member 104 in the direction indicated by arrows “B”. As drive member 104 advances, drive
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member 104 engages and drives staple pusher 128 in the direction indicated by arrows “B”. As
drive member 104 advances, drive member 104 also drives knife pusher 256 in the direction
indicated by arrows “B” due to the coupling of tab 104a of drive member 104 with slot 256a of
knife pusher 256.

[0075] As staple pusher 128 advances in the direction indicated by arrows “B”, fingers 134 of
staple pusher 128 advance through staple receiving slots 122 to drive or eject staples 124 out of
staple receiving slots 122 through openings 122a, through tissue portions “Ty” and “T” grasped
between anvil assembly 140 and staple cartridge 120, and against staple forming pockets 148 of
anvil assembly 140 to thereby form staples 124. Staples 124 secure upper and lower tissue

portions “Ty” and “Ty” together.

[0076] As knife pusher 256 advances in the direction indicated by arrows “B”, knife blade 252
is also advanced distally due to lip 262 of flanged portion 260 engaging knife blade 252. As
knife blade 252 is advanced distally, knife edge 254 engages and severs the portion of upper and
lower tissue portions “Ty” and “T” (FIG. 10) disposed radially inward of staple cartridge 120,
thereby forming an anastomosis donut “D” (FIG. 11). The anastomosis donut “D” may be

positioned coaxially about locking sleeve 200 of anvil assembly 140.

[0077] With reference again to FIG. 11, as knife pusher 256 is advanced in the direction
indicated by arrows “B”, the at least one recess 266 in the distal end surface 260 engages legs
216 of locking sleeve 200 to drive locking sleeve 200 in the direction indicated by arrows “B”.
As locking sleeve 200 is driven in the direction “B”, e.g., distally, the legs 216 of locking sleeve
200 are driven distally out of the recesses 110b of inner cylindrical portion 110 to release the
legs 216 of locking sleeve 200 from the recesses 110b. Once released, the legs 216 of locking
sleeve 200 are driven inward in a direction “C” (FIG. 11) against central portion 190 of anvil

sleeve 160 due to the bias of legs 216.

[0078] With reference now to FIG. 11A, after knife blade 252 severs upper and lower tissue
portions “Ty” and “Ty” and locking sleeve 200 engages anvil sleeve 160, drive member 104 is
retracted. As drive member 104 retracts, knife pusher 256 is also retracted proximally to the
initial position due to the coupling of tab 104a of drive member 104 with the slot 256a of knife
pusher 256. Staple pusher 128 remains at least partially in the advanced position and locking

sleeve 200 remains engaged to anvil sleeve 160 in at least a partially advanced position.
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[0079] Referring now to FIGS. 12-14, after drive member 104 is retracted, knob 18 is actuated

to un-approximate anvil assembly 140 with respect to staple cartridge 120. As anvil assembly
un-approximates relative to staple cartridge 120, anvil sleeve 160 is maintained in the first
position relative to anvil assembly 140 due to protrusions 182 (FIG. 6) of base portion 174 being
engaged to the recess 184 (FIG. 6) of anvil base 152. As anvil sleeve 160 is advanced distally
with anvil assembly 140, legs 216 of locking sleeve 200 slide along central portion 190 to
engage lip 192. Once legs 216 engage lip 192, locking sleeve 200 also advances distally. As
locking sleeve 200 is advanced distally, tabs 110a of inner cylindrical portion 110 slide along
slots 222 of locking sleeve 200 until tabs 110a engage the proximal ends 222a of their respective
slots 222.

[0080] Referring now to FIGS. 13 and 14, once tabs 110a engage the proximal ends 222a of
their respective slots, further distal advancement of locking sleeve 200 is inhibited and, due to
the engagement of the second ends 216b of legs 216 with the lip 192 of anvil sleeve 160, further
distal advancement of anvil sleeve 160 is also inhibited. As anvil assembly 140 is further
unapproximated relative to staple cartridge 120, the protrusions 182 (FIG. 13) of base portion
174 disengage from the recess 184 (FIG. 6) of anvil base 152 to allow the anvil assembly 140 to
transition to the second position relative to anvil sleeve 160 such that elongate portion 162
becomes spaced from anvil base 152. As elongate portion 162 becomes spaced from anvil base
152, the protrusions 170 of anvil base 152 are released from recesses 172 to allow anvil head

142 to tilt.

[0081] Referring now to FIGS. 15-17, as anvil assembly 140 is further un-approximated, flange
178 of anvil head 142 engages the top surface 180 of anvil head 142 to draw down or cause
anvil head 142 to tilt to the final tilted condition due to the mechanical force applied by flange
178 on anvil sleeve 160. Once in the final tilted condition, surgical stapling device 10 is ready

for removal from the surgical site.

[0082] It is contemplated that individual features of the above described embodiments may be
combined without departing from the scope of the present disclosure. For example, any of the
above embodiments may include the necessary structures or elements to perform either single
stroke staple/forming and cutting or separate multi-stroke staple forming and cutting while still
utilizing the appropriate locking member and sliding sleeve. In addition, any of the above

embodiments may alternatively include a powered actuation system as described above.
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[0083] Although the illustrative embodiments of the present disclosure have been described
herein with reference to the accompanying drawings, the above description, disclosure, and
figures should not be construed as limiting, but merely as exemplifications of particular
embodiments. It is to be understood, therefore, that the disclosure is not limited to the precise
embodiments described herein, and that various other changes and modifications may be
effected by one skilled in the art without departing from the scope or spirit of the present

disclosure.
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CLAIMS

1. A surgical stapling device for joining tissue portions, comprising:

a handle assembly;

an elongate body extending from the handle assembly;

a cartridge assembly supported on a distal end of the elongate body, the cartridge assembly
including a staple cartridge containing a plurality of surgical staples in an annular array;

an anvil assembly at a distal end of the surgical stapling device, the anvil assembly having
a shaft for removably coupling the anvil assembly to the cartridge assembly and a head pivotally
mounted to a distal end of the shaft, the anvil assembly translatable relative to the cartridge
assembly between a first position, where the anvil assembly is spaced from the cartridge
assembly, and a second position, where the anvil assembly is approximated relative to the
cartridge assembly for clamping tissue disposed therebetween, the head of the anvil assembly
transitionable between a first condition, where a tissue contacting surface of the head is
substantially perpendicular to the shaft, and a second condition, where the tissue contacting
surface of the head is tilted relative to the shaft; and

an anvil sleeve including an elongate portion slidably disposed about the shaft of the anvil
assembly and an arm extending from the elongate portion, the anvil sleeve being transitionable
between a first position, where the elongate portion of the anvil sleeve is engaged to the head of
the anvil assembly to secure the head in the first condition, and a second position, where the
elongate portion of the anvil sleeve is spaced from head of the anvil assembly to allow the head
to transition to the second condition, the arm being configured to engage the anvil head when the

anvil sleeve transitions to the second position to transition the anvil head to the second condition.

2. A surgical stapling device according to claim 1, wherein the elongate portion of the anvil
sleeve includes at least one recess configured and dimensioned to receive a protrusion of the
anvil head therein when the anvil sleeve is in the first position to inhibit transition of the anvil

head from the first condition to the second condition.

3. A surgical stapling device according to claim 1, wherein the arm extends through a channel
in the anvil head and includes a flange disposed on an opposite side of the anvil head from the
elongate portion, the flange being configured to engage the anvil head when the anvil sleeve

transitions to the second position to transition the anvil head to the second condition.
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4. A surgical stapling device according to claim 1, wherein the arm includes at least one
protrusion configured for releasable engagement with a recess of the anvil head to inhibit
transitioning of the anvil sleeve relative to the anvil assembly from the first position to the

second position.

5. A surgical stapling device according to claim 1, wherein the cartridge assembly includes a
locking sleeve, the locking sleeve translatable relative to the anvil sleeve to engage the anvil
sleeve when the anvil assembly is in the second position, the locking sleeve configured to
disengage the anvil sleeve from the anvil assembly during transition of the anvil assembly from

the second position to the first position.

6. A surgical stapling device according to claim 5, wherein the locking sleeve is axially
translatable relative to the cartridge assembly and includes a longitudinally extending slot
configured for sliding reception of a tab of the cartridge assembly therein, the tab configured to
engage a proximal end of the slot to inhibit distal advancement of the locking sleeve relative to

the cartridge assembly.

7. A surgical stapling device according to claim 5, wherein the locking sleeve includes at
least one tab configured for engagement with a lip of the elongate portion of the anvil sleeve to
disengage the anvil sleeve from the anvil assembly during transition of the anvil assembly from

the second position to the first position.

8. A surgical stapling device according to claim 7, wherein the elongate portion includes a
distal portion, a central portion and a proximal portion, the central portion being recessed relative
to the distal and proximal portions such that the central portion and proximal portion define the

lip at the interface therebetween.

9. A surgical stapling device according to claim 7, wherein the at least one tab is biased

inward toward the elongate portion of the anvil sleeve.

10. A surgical stapling device according to claim 7, wherein each tab includes an arcuate
portion extending from a distal end of the locking member, a longitudinal portion extending
proximally from the arcuate portion and a leg extending from the longitudinal portion through an

opening of the locking sleeve.
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11. A surgical stapling device according to claim 7, wherein the at least one tab is disposed in
a recess of the cartridge assembly when the locking sleeve is in a first, proximal position, the at
least one tab being configured to release from the recess of the cartridge assembly and engage
the lip of the anvil sleeve when the locking sleeve is transitioned to at least one subsequent distal

position.

12. A surgical stapling device according to claim 11, wherein the cartridge assembly includes a
knife pusher operably coupled to the handle assembly and configured to distally advance a knife
blade to sever tissue disposed radially inward of the staple cartridge upon actuation of the handle

assembly.

13. A surgical stapling device according to claim 12, wherein the knife pusher includes at least
one recess at a distal end thereof, the at least one recess being configured to engage a respective
tab of the locking sleeve upon distal advancement of the knife pusher to advance the locking

sleeve distally from the first, proximal position to the at least one subsequent distal position.

14. A surgical stapling device according to claim 1, wherein the cartridge assembly further
includes a staple pusher operatively associated with the handle assembly and configured to drive

the staples out of the cartridge assembly upon actuation of the handle assembly.

15. A surgical stapling device for joining tissue portions, comprising:
a handle assembly;
an elongate body extending from the handle assembly;
a cartridge assembly supported on a distal end of the elongate body, the cartridge assembly
including:
a staple cartridge containing a plurality of surgical staples in an annular array;
a staple pusher configured for advancement through the staple cartridge to eject the
plurality of surgical staples from the staple cartridge;
a knife assembly configured for advancement through the cartridge assembly to sever
tissue;
a drive member disposed within the cartridge assembly and in operative association
with the handle assembly, the drive member configured to advance the staple pusher and the

knife assembly upon actuation of the handle assembly;
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an anvil assembly at a distal end of the surgical stapling device, the anvil assembly having
a shaft for removably coupling the anvil assembly to the cartridge assembly and a head pivotally
mounted to a distal end of the shaft, the anvil assembly translatable relative to the cartridge
assembly between a first position, where the anvil assembly is spaced from the cartridge
assembly, and a second position, where the anvil assembly is approximated relative to the
cartridge assembly for clamping tissue disposed therebetween, the head of the anvil assembly
transitionable between a first condition, where a tissue contacting surface of the head is
substantially perpendicular to the shaft, and a second condition, where the tissue contacting
surface of the head is tilted relative to the shaft; and

an anvil sleeve including an elongate portion slidably disposed about the shaft of the anvil
assembly and an arm extending from the elongate portion, the anvil sleeve being transitionable
between a first position, where the elongate portion of the anvil sleeve is engaged to the head of
the anvil assembly to secure the head in the first condition, and a second position, where the
elongate portion of the anvil sleeve is spaced from head of the anvil assembly to allow the head
to transition to the second condition, the arm being configured to engage the anvil head when the

anvil sleeve transitions to the second position to transition the anvil head to the second condition.

16. A method of use for a surgical stapling device having an anvil assembly with a pivoting
head, the method comprising the steps of:

inserting the surgical stapling device into an opening in a body;

positioning the surgical stapling device within the body such that a portion of tissue is
disposed between an anvil assembly and a cartridge assembly of the surgical stapling device;

translating the anvil assembly from a first position, where the anvil assembly is spaced
from the cartridge assembly, to a second position, where the anvil assembly approximated
relative to the cartridge assembly to clamp the tissue therebetween;

translating a staple pusher relative to the cartridge assembly to urge a plurality of fasteners
disposed in the cartridge assembly through the tissue towards the anvil assembly;

translating a locking sleeve of the cartridge assembly relative to an anvil sleeve of the anvil
assembly such that a portion of the locking sleeve engages the anvil sleeve;

translating the anvil assembly from the second position to the first position, the anvil
sleeve of the anvil assembly disengaging from the anvil assembly due to the engagement of the

locking sleeve with the anvil sleeve to allow the head to pivot;
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engaging an arm of the anvil sleeve against the head of the anvil assembly to pivot the
head of the anvil assembly; and

withdrawing the surgical stapling device from the body.

17. A method according to claim 16, wherein translating the locking sleeve relative to the anvil
sleeve includes translating a knife pusher of the cartridge assembly relative to the locking sleeve

to engage the locking sleeve and translate the locking sleeve relative to the anvil sleeve.

18. A method according to claim 16, wherein disengaging the anvil sleeve from the anvil

assembly includes disengaging a protrusion of the anvil head from a recess of the anvil sleeve.

19. A method according to claim 16, wherein engaging the locking sleeve with the anvil sleeve

includes engaging a leg of the locking sleeve against a lip of the anvil sleeve.

20. A method according to claim 16, wherein disengaging the anvil sleeve from the anvil
assembly includes spacing apart an elongate portion of the anvil sleeve from the head of the

anvil assembly.

Covidien LP
Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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