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(57) Abrege/Abstract:

A surgical stapler comprising a handle assembly, an elongated body portion extending distally from the handle assembly, and a
head portion disposed adjacent a distal portion of the elongated body portion and including an anvil assembly and a shell
assembly. The anvil assembly iIs movable In relation to the shell assembly between spaced and approximated positions. The anvil
assembly has an anvil head and a plurality of projections extending proximally of the anvil head, the projections engageable with a
portion of the shell assembly.
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ABSTRACT
A surgical stapler comprising a handle assembly, an elongated body portion
extending distally from the handle assembly, and a head portion disposed adjacent a distal
portion of the elongated body portion and including an anvil assembly and a shell assembly.
The anvil assembly is movable in relation to the shell assembly between spaced and
approximated positions. The anvil assembly has an anvil head and a plurality of projections

extending proximally of the anvil head, the projections engageable with a portion of the shell

assembly.
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SURGICAL STAPLER
BACKGROUND
1. Technical Field
[0001] The present disclosure relates generally to surgical stapling devices for

applying surgical fasteners to body tissue. More particularly, the present disclosure relates to
surgical stapling devices suitable for performing circular anastomosis and/or treating the internal

walls of hollow body organs, e.g., hemorrhoidal tissue.

2. Background of Related Art

[0002] Anastomosis is the surgical joining of separate hollow organ sections.
Typically, an anastomosis procedure follows surgery in which a diseased or defective section of
hollow tissue is removed and the remaining end sections are to be joined. Depending on the
desired anastomosis procedure, the end sections may be joined by either circular, end-to-end or

side-to-side organ reconstruction methods.

[0003] In a circular anastomosis procedure, the two ends of the organ sections are
joined by means of a stapling instrument which drives a circular array of staples through the end
section of each organ section and simultaneously cores any tissue interior of the driven circular

array of staples to free the tubular passage.

[0004] Examples of instruments for performing circular anastomosis of hollow organs
are described in U.S. Patent Nos. 7,303,106, 6,053,390, 5,588,579, 5,119,983, 5,005,749,
4,646,745, 4,576,167, and 4,473,077. Typically, these instruments include an elongated shaft
having a handle portion at a proximal end to actuate the instrument and a staple holding
component disposed at a distal end. An anvil assembly including an anvil center rod with

attached anvil head is mounted to the distal end of the instrument adjacent the staple holding
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component. Opposed end portions of tissue of the holiow organ(s) to be stapled are clamped
between the anvil head and the staple holding component as these components are
approximated. The clamped tissue is stapled by driving one or more staples from the staple
holding component through the staple slots so that the ends of the staples pass through the
tissue and are deformed by anvil pockets of the anvil head. An annular knife is concurrently

advanced to core tissue with the hollow organ to free a tubular passage within the organ.

[0005] Besides anastomosis of hollow organs, surgical stapling devices for performing
circular anastomosis have been used to treat internal hemorrhoids in the rectum. Hemorrhoids
are masses of tissue in the anus containing enlarged blood vessels. Internal hemorrhoids are
inside the anal canal; external hemorrhoids lie outside the anal canal. In hemorrhoidectomy, the
hemorrhoids are removed. Stapled hemorrhoidopexy is a surgical procedure in which the
stapling device is used to remove tissue just above the hemorrhoids in order to pull the
hemorrhoids back up inside the rectum and reduce the symptoms. The staples interrupt the

blood flow of the superior hemorrhoidal arterial branches, cutting off the blood supply to the

tissue, thus causing the hemorrhoids to shrink.

[0006] During the use of a circular stapling device for hemorrhoid treatment, the anvil

head and the staple holding component of the device are inserted through and into the rectum
with the anvil head and the stapling holding component in an open or unapproximated position.
Thereafter, a purse string suture is used to pull the internal hemorrhoidal tissue and/or mucosal
tissue toward the anvil rod. Next, the anvil head and the staple holding component are
approximated to clamp the hemorrhoidal tissue and/or mucosal tissue between the anvil head

and the staple holding component. The stapling device is fired to remove the hemorrhoidal

tissue and/or mucosal tissue and staple the cut tissue.
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[0007] Various techniques of using the purse string suture to pull the internal
hemorrhoidal tissue towards the center rod are known in the art. For example, U.S. Patent No.
6,102,271 to Longo, et al., discusses grasping and pulling the purse string proximally through

the use of a separate device that is inserted into the stapling device.

[0008] International Application Publication No. WO 2008/107918 to Rebuffat, et al.,

discloses placing the purse string suture into one or more annular grooves formed in the anvil

center rod.

[0009] It would be desirable, therefore, to provide a surgical stapling device including

structure that is configured and dimensioned to enhance alignment between the staple holding

component and anvil head.

[0010] It certain procedures, it may be desirable to provide a longer center rod (anvil
shaft) of the anvil assembly. Therefore, such enhanced alignment and cooperation between the

stapling component and anvil would be advantageous.

SUMMARY

[0011] In one aspect of the present disclosure, a surgical stapling device is disclosed
that includes a surgical stapler comprising a handle assembly, an elongated body portion
extending distally from the handle assembly, and a head portion disposed adjacent a distal
portion of the elongated body portion and including an anvil assembly and a shell assembly, the
anvil assembly being movable in relation to the shell assembly between spaced and

approximated positions. The anvil assembly has an anvil head and a plurality of projections

extending proximally of the anvil head, the projections engageable with a portion of the shell

assembly.
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[0012] Preferably, the shell assembly includes a plurality of openings aligning with
respective projections of the anvil assembly. In a preferred embodiment, the projections are

frictionally received in a respective opening. The projections can have a tapered end.

[0013]} In one embodiment, the anvil assembly includes an anvil shaft extending

proximally of the anvil head and removably mountable to an anvil retainer of the stapler.

[0014)] In one embodiment, the plurality of projections are substantially equidistantly
radially spaced. In one embodiment, the projections extend substantially parallel with the anvil

shaft.

[0015] In one embodiment, the anvil assembly includes a center rod and an anvil
head, the center rod including at least one aperture extending transversely therethrough and the
aperture configured and dimensioned to receive a flexible member such that the flexible

member extends transversely through the center rod.

[0016] In another aspect of the present disclosure an anvil assembly is provided
comprising an anvil head and a center rod extending from the anvil head. The center rod
includes a first annular engagement member configured to removably engage an anvil retainer
of a surgical stapling device. A plurality of projections extend proximally of the anvil head for
engagement with a plurality of openings in the surgical stapling device.

[0017] The center rod may include a plurality of apertures extending transversely
therethrough, the apertures configured and dimensioned to receive a suture therethrough.

[0018] In one embodiment, the plurality of projections are substantially equidistantly
radially spaced. In one embodiment, the plurality of projections comprises first and second

projections spaced approximately 180 degrees apart.

[0019] The center rod preferably includes a plurality of splines for alignment of the
center rod with a shell assembly of a surgical stapling device with the projections preferably

terminating distally of the splines.
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BRIEF DESCRIPTION OF THE DRAWINGS

10020} Various embodiments of the present disclosure are described herein below

with reference to the drawings, wherein:

[0021] FIG. 1 is a side, perspective view of a surgical stapling device including an

anvil assembly and a shell assembly shown in an un-approximated position, in accordance with

the principles of the present disclosure;

10022] FIG. 2 is an exploded view of a portion of the surgical stapling device of Figure

1, including the handle assembly:;

[0023] FIG. 3 is a side perspective view of the anvil assembly and the shell assembly

of the surgical stapling device;
[0024] FIG. 4 is an exploded view of the shell assembly;

[0025] FIG. 5 is a longitudinal cross-sectional view of one embodiment of an anvil

retainer for use with the surgical stapling device;

[0026] FIG. 6 is a longitudinal cross-sectional view of the surgical stapling device of

Figure 1 incorporating the anvil retainer shown in FIG. 5;

[0027] FIG. 7 is a side view of a connector for use with the anvil retainer shown In

FIG. 5 to operatively connect the anvil retainer to a drive screw;
{0028] FIGS. 8 and 9 are side perspective views of the anvil assembly;

[0029] FIG. 10 is a side perspective view of the anvil assembly with parts separated;
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(0030} FIG. 11 is an enlarged view of the area of detail indicated in FIG. 10 illustrating

a tissue contacting surface of the anvil assembly;

(0031} FIG. 12 is a side view of an alternative embodiment of the instrument of the

present disclosure having an anvil assembly with alignment pins;

(0032] FIG. 12A is a perspective view illustrating the pins of anvil assembly of Figure

12 and the shell assembly with openings to receive the pins;

[0033] FIGS. 12B and 12C are partial, longitudinal cross-sectional views of the anvil

assembly respectively illustrating the anvil assembly before and after deformation to secure the

anvil within the anvil head:

10034] FIG. 13 is a longitudinal cross-sectional view of the surgical stapling device of

Figure 1 with the anvil in the un-approximated position;

[0035] FIG. 14 is an enlarged view of the area of detail indicated in FIG. 13

llustrating a distal portion of the surgical stapling device in the un-approximated position;

[0036] FIG. 15 is an enlarged view of the area of detail indicated in FIG. 14 illustrating

the anvil head component of the anvil assembly;

[0037] FIG. 16 is a side, perspective view of the anvil assembly according to an

alternative embodiment of the present disclosure;

[0038] FIG. 16A is cross-sectional view showing engagement of the anvil assembly of

FIG. 16 with an alternative embaodiment of the shell boss of the shell assembly;

[0039] FIG. 17 is a top view of an exemplary slot formed in the shell assembly that is

configured and dimensioned to receive a surgical fastener;
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[0040] FIGS. 18 and 19 are side views of a screw stop component of the surgical

stapling device;

[0041] FIG. 20 is a side perspective view of the screw stop shown in FIGS. 18 and 19;

[0042] FIGS. 21A and 21B are side views illustrating washers for use with the screw

stop shown in FIGS. 18 and 19;

[0043] FIG. 22 is a side, perspective view of a slide member component of an

indicator mechanism of the surgical stapling device;

10044] FIG. 23 is an enlarged view of the area of detail indicated in FIG. 13

illustrating the indicator mechanism and drive screw in the unapproximated position;

[0045] FIG. 24 is a top, perspective view of a lockout member for use with the surgical

stapling device to prevent inadvertent firing;

[0046] FIG. 25 is an enlarged view of the area of detail indicated in FIG. 2 illustrating

an abutment member component of a tactile indicator mechanism;

[0047] FIG. 26 is a side, perspective view of the abutment member illustrated in FIG.
25;
[0048] FIG. 27 is a front, perspective view of an anoscope kit including an obturator,

an anoscope, and a port for use with the surgical stapling device;

{0049] FIG. 28 is a side, perspective view of the assembled anoscope kit;

[0050) FIG. 29 is a longitudinal cross-sectional view of the assembled anoscope kit

positioned within a patient;
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[0051] FIG. 30 is a longitudinal cross-sectional view of the anoscope kit positioned

within a patient following removal of the obturator and application of a purse string suture;

{0052] FIGS. 31-33 are proximal end views of the anoscope kit positioned within a
patient following removal of the obturator illustrating a purse stringing procedure in which a

suture is attached to target tissue;

[0053] FIG. 34 is a longitudinal cross-sectional view of the port component of the
anoscope kit and the anvil assembly component of the surgical stapling device positioned within

a patient following purse stringing and illustrating attachment of the purse string suture to the

anvil assembly;

[0054] FIG. 35 is a longitudinal cross-sectional view of the port component of the
anoscope kit and the anvil assembly component of the surgical stapling device positioned within
a patient following purse stringing and attachment of the anvil assembly to the anvil retainer of

the surgical stapling instrument;

{0055] FIG. 36 is a longitudinal cross-sectional view illustrating the distal end of the
surgical stapling device positioned within the port component of the anoscope kit following

approximation of the anvil assembly and the shell assembly; and

[0056] FIG. 37 is a longitudinal cross-sectional view of the surgical stapling device
following removal of the surgical stapling device and attached anvil assembly from the port
component of the anoscope kit, and illustrating the removed target tissue within the shell

assembly of the stapling device.
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DETAILED DESCRIPTION

(0057] The presently disclosed surgical stapling device will now be described in detail
with reference to the drawings in which like reference numerals designate identical or
corresponding elements in each of the several views. Throughout this description, the term
‘proximal” will refer to the portion of the surgical stapling device, or component thereof, that is
closer to the clinician during proper use, and the term “distal” will refer to the portion of the
surgical stapling device, or component thereof, that is further from the clinician during proper
use. Additionally, the terms “hemorrhoidal tissue” and the like will refer to hemorrhoidal tissue,
as well as tissue positioned adjacent to hemorrhoidal tissue, including mucosal tissue. The
presently disclosed surgical stapling device is particularly suited for surgical hemorrhoid
procedures, although it can be used in other procedures. The term “‘hemorrhoid procedure”
should be understood to encompass surgical hemorrhoidectomies, hemorrhoidopexies,
mucosectomies, procedures for the treatment of colon prolapse, and all such related

procedures.

[0058] FIG. 1 illustrates the presently disclosed surgical stapling device, which is
referred to generally by the reference numeral 10. Briefly, the surgical stapling device 10
includes a handle assembly 12, a central body portion 14 including an outer tube 14a, and a
distal head portion 16. The handle assembly 12 includes a stationary handle 18, a firing trigger
20, a rotatable approximation knob 22, and an indicator 24 positioned on the stationary handle
18, which provides the clinician with information regarding whether or not the stapling device 10
is ready for firing, 1.e. the anvil has been satisfactorily approximated. It is envisioned that the
stationary handle 18 may be formed from individual handle sections 19A, 19B (FIG. 2) that
together define a housing for the internal components of handle assembly 12. As shown in FIG.
1, the stationary handle 18 and the trigger 20 may respectively include cushioned and slip-

resistant portions 18A, 20A to facilitate gripping and manipulation of the handle assembly 12 by
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the clinician during the surgical procedure. A trigger lock 26 is pivotally mounted to the handle
assembly 12, and is selectively repositionable by the clinician to prevent inadvertent firing of the

stapling device 10. The structure and operation of the trigger lock 26 will be discussed in detail

herein below.

[0059)] The head portion 16 of the surgical stapling device 10 includes an anvil
assembly 30 and a shell assembly 31. Except where otherwise noted, the components of the
stapling device 10 are generally formed from thermoplastics including polycarbonates, and
metals including stainless steel and aluminum. The particular material selected to form a
particular component will depend upon the strength requirements of the particular component.
For example, the anvil assembly 30 may be formed from a metal such as stainless steel,
whereas portions of handle assembly 12 may be formed from thermoplastic such as a
polycarbonate. Alternately, other materials having the requisite strength requirements which are

suitable for surgical use may be used to form the components of the stapling device 10.

[0060] The head portion 16 is repositionable between an un-approximated position
(FIGS. 1, 13), wherein the anvil assembly 30 is spaced a distance from the shell assembly 31,
and an approximated position, wherein the anvil assembly 30 abuts the shell assembly (FIG.
36). To advance and retract the anvil assembly 30 relative to the shell assembly 31, and thus

repositioning of the head portion 16 between the un-approximated and approximated positions,

the stapling device 10 further includes an approximation mechanism.

(0061} Referring now to FIGS. 1-4, the approximation mechanism includes
approximation knob 22, a drive screw 32, a rotatable sleeve 33, and an anvil retainer 38 that is

configured and dimensioned to securely receive the anvil assembly 30 in a manner that will be

described below.

10
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[0062] The rotatable sleeve 33 (FIG. 2) includes a substantially cylindrical hollow body
portion 40, as well as a substantially cylindrical collar 42, which together define a central bore
33A. The collar 42 includes structure that is configured and dimensioned for engagement with
corresponding structure formed on the stationary handie 18 (FIG. 1). For example, in the
embodiment illustrated in FIG. 2, the collar 42 includes an annular groove 44 formed thereabout
that is configured and dimensioned to receive an inwardly extending flange 46 that is formed on
an inner wall of the stationary handle 18. Engagement between the groove 44 and the flange
46 inhibits relative axial movement between the sleeve 33 and the stationary handle 18, while

permitting rotation of the sleeve 33 relative to the stationary handle 18.

[0063] A proximal end of the body portion 40 of the rotatable sleeve 33 extends
through an opening 18b (FIG. 2) located at a proximal end of the stationary handle 18. The
body portion 40 also includes one or more ribs 48 that are positioned on the outer surface
thereof that are positioned within a pair of internal slots 49A that are formed in the
approximation knob 22. Engagement between the ribs 48 and the slots 49A inhibits relative
rotation between the sleeve 33 and the approximation knob 22 such that rotation of the

approximation knob 22 causes corresponding rotation of the sleeve 33.

[0064] The drive screw 32 is slidably positioned within the central bore 33A of the
rotatable sleeve 33. The screw 32 includes a proximal portion with a helical channel 50 (FIG. 2)
that engages with a pin 52 that extends radially through the collar 42 of the sleeve 33. Since
the sleeve 33 is axially fixed with respect to the stationary handle 18, rotation of the sleeve 33
about the screw 32 causes the pin 52 to move along the channel 50 of the screw 32 to effect
axial movement of the screw 32 within the stationary handle 18. At a distal end, the screw 32
further includes axial grooves 54 and a throughbore 34 that receives a pin 64 (FIG. 2). Although

the structure identified by reference numerals 52 and 64 is referred to, and illustrated as, a pin,

11
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it should be understood that any structure capable of achieving the disclosed interactions may

be employed, e.qg., screws, rivets, or the like.

[0065]) As seen in FIG. 4, the anvil retainer 38 has a proximal end 38A with a
throughbore 267 formed therein. The throughbore 267 receives pin 64 (FIG. 2). The anvil
retainer 38 is connected to the screw 32 by positioning the proximal end 38A of the anvil
retainer 38 within the axial groove 54 of the screw 32, and the pin 64 within the throughbore 34
of the screw 32 and the throughbore 267 of the anvil retainer' 38. The anvil retainer 38 also
includes an annular recess to engage the corresponding annular protrusion 280 (FIGS. 3, 10)
on the anvil assembly 30, and axial grooves 268 (FIG. 3) that engage a corresponding number
of splines 270 formed on a center rod 154 of the anvil assembly 30. Thé axial grooves 268
separate the anvil retainer 38 into flexible fingers 272. Additional detail regarding engagement
of the anvil retainer 38 and the anvil assembly 30 are provided below. It should be appreciated
that while the anvil retainer 38 is illustrated as including three fingers 272, and the center rod
154 is illustrated as including three splines 270, the fingers 272 and the splines 270 may be

present in greater or fewer numbers in alternative embodiments of the present disclosure.

[0066] With reference to FIGS. 5-7, in an alternative embodiment of the present
disclosure, the stapling device 10 includes an anvil retainer referred to generally by reference
character 36A (FIG. 5). The anvil retainer 36A is substantially similar to the anvil retainer 38

described above, and accordingly, will only be discussed with respect to any differences

therefrom.

(0067} The anvil retainer 36A has respective proximal and distal ends 36B, 36C, and
includes a body 36D defining an elongated bore 36E. The proximal end 36B of the body 36D
includes a longitudinal slot 36F, as well as a pair of transverse throughbores 36G, and the distal

end 36C of the body 36D includes segmented, flexible arms 36H. Although illustrated as

12



CA 02684146 2009-10-29

including three segmented arms 36G, the segmented arms may be present in greater or fewer
numbers in additional embodiments of the anvil retainer 36A. Each arm 36G includes an inner
retention surface 361 that is configured and dimensioned to engage the anvil assembiy 30
(FIGS. 1, 3) to inhibit relative movement therebetween. Specifically, the inner retention surface

36! engages a corresponding annular protrusion 280 (FIGS. 3, 10) of anvil assembly 30.

[0068] The anvil retainer 36A is configured and dimensioned for operative connection
to the drive screw 32 (FIG. 6) via a connector 38. The connector 38 includes a central body
38A with a proximal extension 38B for engagement with the distal end of the drive screw 32,
e.g., via positioning within a slot (not shown) formed in the distal end of the drive screw 32
having a corresponding configuration and dimensions, and a distal extension 38C. The
proximal extension 38B and the distal end of drive screw 32 each define a transverse
throughbore (not shown) for receiving a pin, rivet, screw or the like 39A (FIG. 6) in order to
fixedly secure the connector 38 to the distal end of the drive screw 32. The distal extension 38C
is dimensioned to be received within the longitudinal slot 36F (FIG. 5) formed in the proximal
end 368 of the body 36D of the anvil retainer 36A. The distal extension 38C of the connector
38 includes a pair of spaced throughbores (not shown) which align with the throughbores 36G
formed in the anvil retainer 36A, to receive pins, screws, rivets or the like 39B (FIG. 6) to fixedly
secure the anvil retainer 36A to the proximal extension 38B of the connector 38. Although the
anvil retainer 36A and the connector 38 are disclosed as being attached via pins, screws, rivets
or the like 39A, 39B, other known fastening techniques are also envisioned, including but not

limited to welding, crimping, and interlocking structure.

[0069] Referring again to FIGS. 1-4, during use of the stapling device 10, rotation of
the approximation knob 22 (FIGS. 1, 2) causes corresponding rotation of the rotatable sleeve 33
about the proximal end of screw 32, which thereby moves the pin 52 (FIG. 2) through the helical

channel 50. Since the sleeve 33 is axially fixed to the stationary handle 18, proximal movement

13
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of the pin 52 through the helical channel 50 causes retraction of the screw 32 within the
stationary handle 18, and distal movement of the pin 52 through the helical channel 50 causes
advancement of the screw 32 within the stationary handle 18. Engagement of the anvil
assembly 30 and the anvil retainer 38 (FIG. 1) is such that rotation of the approximation knob 22
effectuates movement of the anvil assembly 30 in relation to the shell assembly 31 to thereby
move the head portion 16 (FIG. 1) of the surgical stapling device 10 between the un-

approximated (spaced)and approximated positions.

[0070] With particular reference to FIGS. 1 and 2, the stapling device 10 further
includes a firing mechanism to facilitate the ejection of fasteners, e.g., staples 230 (FIG. 14).
Specifically, the firing mechanism includes the aforementioned firing trigger 20, a firing link 72,
and an elongated pusher link 74 (see also FIG. 4). The trigger 20 includes a body portion 76
(FIG. 2), and a trigger cover 80. The body portion 76 of the trigger 20 is pivotally connected to a
coupling member 86 (FIG. 2) that is secured to the proximal end of the pusher link 74 by a pivot
pin 84. In an alternative embodiment of the disclosure, however, it is envisioned that the

coupling member 86 may be fixedly attached to, e.g., integrally formed with, the pusher link 74.

[0071] The firing link 72 has a first end that is pivotally secured to the body portion 76
of the trigger 20, e.g., via a pivot member 87, and a second end that is pivotally secured within a
vertical slot 82 (FIGS. 2, 25) that is formed between the stationary handle sections 19A, 19B of
the stationary handle 18, e.g., via a pivot member 79. The pivot member 79 is configured and
dimensioned for vertical movement within the slot 82, and is biased downwardly towards the

bottom of the slot 82 by a spring 82A that is supported within the stationary handle 18.

[0072] The body portion 76 of the trigger 20 further includes a pair of abutments 89,
91 (FIG. 2) that are positioned to engage an end 26A of the trigger lock 26 to prevent actuation

of trigger 20 prior to approximation of device 10.

14
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[0073] The coupling member 86 (FIGS. 2, 4), which is positioned at the proximal end
of the elongated pusher link 74, includes a flange 104. A spring 106 is positioned between an
inner wall, or abutment, within the stationary handle 18 and flange 104 to thereby bias the
pusher link 74 proximally to a retracted, non-fired position. The coupling member 86 inéludes a
pair of wings 108 extending radially outward therefrom for sliding engagement with a channel
111 (FIG. 2) that is formed along the internal walls of the stationary handle 18. Engagement of
the wings 108 with the channel 111 maintains proper alignment of the pusher link 74 within the

stationary handle 18 during firing of the stapling device 10.

{0074] The pusher link 74 is positioned within the outer tube 14a of the body portion
14, and includes structure that is configured and dimensioned to facilitate secure engagement
with a pusher back 186 (FIG. 4). The pusher back 186 forms part of shell assembly 31 (FIG. 1),
and will be discussed in greater detail below. In the illustrated embodiment, for example, the
pusher link 74 inciudes a pair of engagement fingers 110 (FIG. 4) at a distal end thereof that are
configured and dimensioned for secure engagement with members 220 formed in the proximal
end of the pusher back 186, e.g., in interlocking relation. Additionally, the pusher link 74 defines

a hollow channel 75 extending therethrough to slidably receive the assembled approximation

mechanism.

[0075] Upon actuation of the firing trigger 20, the firing trigger 20 is pivoted about the
pivot member 84 which causes the firing link 72 to move proximally until the pivot member 79
engages an abutment surface formed on a screw stop 306 (FIGS. 2, 13,14). The screw stop
306 is connected to the screw 32 in a manner inhibiting relative axial movement between the
screw stop 306 and the screw 32 that will be discussed below. Distal movement of the firing
trigger 20 causes corresponding distal movement of the pusher link 74 (FIGS. 2, 4) against the

bias applied by the spring 106. Since the distal end of the pusher link 74 is connected to the

15



CA 02684146 2009-10-29

pusher back 186, actuation of the firing trigger 20 effectuates distal advancement of the pusher

back 186 within the shell assembly 31 to eject the fasteners 230 from the shell assembly 31.

(0076} Referring now to FIGS. 8-15, the anvil assembly 30 will be discussed. The
anvil assembly 30 includes an anvil head assembly 120 and an anvil center rod or anvil shaft

152. The anvil head assembly 120 includes a post 122 (FIG. 10), an anvil head 124, a cutting

ring 128, and an anvil 129.

[0077] The anvil head 124 includes a centrally-positioned bore that receives the post
122, details of which are provided below, as well as vent holes 125 (FIG. 8), a bulbous member
126, and an outer annular recess 136 (FIG. 10) to receive the anvil 129. The bulbous member

126 is configured and dimensioned to allow smooth passage of the anvil assembly 30 through

an opening in the patient’s tissue, e.g., the patient’'s anus.

[0078] As seen Iin FIGS. 10 and 15, the cutting ring 128 is an annular member that is
positioned within an inner annular recess 135 formed in anvil head 124. The cutting ring 128
includes respective proximal and distal ends 128A, 1288 (FIG. 15), and defines an inner
proximally facing annular shoulder 128C, as well as an outer proximally facing annular surface
128D. The inner annular shoulder 128C and the annular surface 128D of the cutting ring 128
engage the anvil head 124 such that the cutting ring is retained within the recess 135. For
example, as seen in FIG. 15, the anvil head 124 may include an inner wall with an outwardly
extending finger 131A that engages the inner annular shoulder 128C, and an outer wall with an
inwardly extending finger 131B that engages the outer annular surface 128D. During use of the

stapling device 10, upon firing, the cutting ring 128 is penetrated by the knife 188 (FIG 4).

[0079] Anvil 129 includes structure that is configured and dimensioned for
engagement with corresponding structure formed in the anvil head 124 to facilitate proper

alignment between the anvil 129 and the outer annular recess 136 formed in the anvil head 124.

16
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In the illustrated embodiment, for example, the anvil 129 includes a tab 129A (FIG. 12B)
extending radially outwardly therefrom for engagement with a cutout 124A formed in the anvil

head 124. It should be appreciated, however, that alternative structure may be employed to

achieve proper alignment between the anvil 129 and the anvil head 124.

[0080] The anvil 29 is a die-cast member that can be formed from any suitable
material. Examples of materials suitable for the construction of the anvil 129, as well as the
anvil head 124, include, but are not limited to steel, titanium, magnesium, aluminum, or zinc
alloy. It is envisioned that the anvil 129 and the anvil head 124 may be comprised of the same
material, or alternatively, that the materials comprising the anvil 129 and the anvil head 124 may
be different. In one specific embodiment of the anvil assembly 30, the anvil 129 is formed from

the zinc alloy Zamak #3, which includes at least 95% zinc, aluminum, magnesium, and copper.

[0081] The anvil 129 includes a body 250 with a tissue contacting surface 252, and a
bottom surface 254. In one embodiment of the anvil 129, the tissue contacting surface 252 may
include a coating 252A, as shown in FIG. 11, that is formed from a suitable biocompatible
material. Incorporation of the coating 252A may reduce the likelihood that the patient’s tissue

will stick, or adhere, to the anvil 129, and/or may enable the anvil 129 to be formed from

materials that could not otherwise be included in the construction thereof due to bio-

incompatibility, e.g., the aforementioned zinc alloy Zamak #3. In one particular embodiment of

the anvil 129, the coating 252A may include Teflon, although the use of other materials is

contemplated.

{0082] As seen in FIG. 11, the tissue contacting surface 252 of the anvil 129 includes
a plurality of pockets 255 that are arranged into a plurality of annular rows to receive and deform
corresponding annular rows of staples. In the embodiment of the anvil 129 illustrated in FIGS.

10 and 11, for example, the anvil 129 includes two annular rows of pockets 255. It should be
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appreciated, however, that the rows of pockets 255 may be present in either greater or fewer

numbers in alternative embodiments of the anvil 129.

[0083] The pockets 255 include a pair of cavities 256 that are connected by a linear
section 257 including a pair of forming surfaces 258. The cavities 256 define an outer rim 256A,
and slope inwardly therefrom, i.e., away from the tissue contacting surface 252. The cavities
256 are configured and dimensioned to urge the legs of the fasteners 230 into the linear section
257, and more specifically, into contact with the forming surfaces 258. The presence of the
cavities 256 relaxes the tolerances of the stapling device 10 by reducing the precision with
which the fasteners 230 need to be ejected from the shell assembly 31 (FIG. 1) in order to
facilitate desired contact between the legs of the fasteners 230 and the forming surfaces 258.
By reducing such tolerances, the likelihood that an ejected fastener 230 will contact the forming

surfaces 258 as desired for staple formation is increased, thereby decreasing the costs

associated with manufacture of the device.

[0084] In one embodiment of the anvil 129, it is envisioned that the cavities 256 may
be substantially spherical in configuration, as best shown in FIG. 11, although alternative
configurations are not beyond the scope of the present disclosure. The substantially spherical

configuration increases the surface area of the cavities 256 available for contact with the legs of

the fasteners 230.

[0085] As mentioned above, the cavities 256 are connected by the linear section 257.
More specifically, at least a portion of the outer rim 256A of each cavity 256 intersects the linear
section 257, e.g., to substantially limit any interruption in the movement of the legs of the
surgical fastener 230 from the cavities 256 into contact with the forming surfaces 258. The
linear section 257 defines a length “L" that is determined based upon the specific dimensions of

the fasteners 230 to be formed. Accordingly, the length “L” of the linear section 257 can be
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varied in alternative embodiments of the anvil 129 dependent upon the particular configuration

and dimensions of the fasteners 230 loaded into the shell assembly 31.

[0086] The forming surfaces 258 are arcuate in configuration along the length “L" of
the linear section 257, initially curving away from, and then towards, the tissue contacting
surface 252. This curvature promotes redirection and deformation of the legs of the fasteners
230 such that the fasteners 230 can achieve a desired formed configuration. in the embodiment
of the anvil 129 seen in FIGS. 10 and 11, for example, the forming s.urfaces 258 are positioned,
configured, and dimensioned such that the fasteners 230 achieve a standard “B-shaped”
configuration. In alternative embodiments of the anvil 129, however, the position, configuration,
and/or dimensions of the forming surfaces 258 can be adjusted to alter the forméd configuration

of the fasteners 230, e.g., the forming surfaces 258 may be positioned, configured, and

dimensioned such that the fasteners 230 achieve a single loop configuration upon formation.

[0087] The fastener pockets 255 further include a pair of side walls 259 that extend
from the forming surfaces 258 to the tissue contacting surface 252. The side walls 259 are
configured and dimensioned to further ensure proper formation of the surgical fasteners 230.
For example, it is envisioned that the side walls 259 may define a substantially planar
configuration 'that limits lateral movement of the legs of the surgical fasteners 230 within the
fastener pockets 255, i.e., in the direction indicated by arrow 1. Restricting such movement

maintains contact between the legs of the fasteners 230 and the forming surfaces 258 untii

formation of the fasteners 230 is complete.

[0088] As seen in FIGS. 12B and 12C, the anvil 129 further includes an outer step
129A, and a side wall 129B that is angled towards a longitudinal axis X-X of the anvil assembly

30 (see also FIG. 9). During assembly, the anvil 129 is positioned within the outer annular

recess 136 (see also FIG. 10) formed in the anvil head 124 such that the outer step 129A
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contacts an annular shoulder 124A defined by the anvil head 124. Thereafter, the anvil head
124 is deformed inwardly, e.g., by swaging, towards the longitudinal axis X-X such that an inner
surface 136A of the outer annular recess 136 comes into contact with the side wall 129B of the
anvil 129, as can be seen in the transition between FIGS. 12B and 12C. After deformation, the
anvil head 124 is positioned flush with the tissue contacting surface 252 of the anvil 129 such

that the anvil assembly 30 (FIG. 1) defines a proximal-most surface 120A (FIGS. 12B, 12C) that

is substantially uniform and substantially planar in configuration.

[0089] With particular reference to FIGS. 8-10, 13, and 14, the anvil center rod
assembly 152 will be discussed. The anvil center rod assembly 152 includes an anvil center rod
154 having a length sufficient to allow the anvil center rod 154 to protrude from an external
surface of the patient’s tissue, e.g., from the patient’'s anus, when properly positioned during a
surgical hemorrhoid procedure. For example, for hemorrhoid surgery use, the anvil center rod
154 may have a length of about 13.5 cm (approximately 5.3 inches), although longer and
shorter center rods 154 are not beyond the scope of the present disclosure. Allowing the anvil

center rod 154 to protrude from the patient’'s anus allows for improved visibility of the interface

between the anvil center rod 154 and the anvil retainer 38.

[0090] The anvil center rod 154 includes a proximal portion 274 (FIG. 10) with a
tapered blunt end 274A, a distal portion 276, and a central portion 284 that is positioned
therebetween. A distal end of the center rod 154 includes a transverse throughbore 160
extending through the central longitudinal axis of the center rod 154 that is positioned for
alignment with a transverse throughbore 162 formed in the post 122 of the anvil head assembly
120. An attachment member 164, such as a pin, screw, rivet, or the like, is positioned within the

throughbores 160, 162 to secure the post 122 to the center rod 154.
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(0091} The proximal portion 274 of the center rod 154 includes a trocar 278 with a
tapered proximal end. Annular protrusion 280, which is configured and dimensioned for
releasable engagement with a corresponding annular recess 282 (FIG. 14) formed at the distal
end of the anvil retainer 38. The annular protrusion 280 defines an outer transverse dimension
that is greater than the inner transverse dimension of the anvil retainer 38. Accordingly, during
attachment of the anvil center rod assembly 152 to the anvil retainer 38 (FIG. 14), proximal
advancement of the center rod 154 through the anvil retainer 38 causes engagement between
the flexible fingers 272 (FIG. 3) of the anvil retainer 38 and the annular protrusion 280. This
engagement forces the flexible fingers 272 radially outward, and thereby facilitates engagement
of the annular protrusion 280 and the annular recess 282 (FIG. 14). Engagement between the
annular protrusion 280 and the annular recess 282 inhibits relative longitudinal movement
between the center rod 154 and the anvil retainer 38 until the application of a predetermined

force to the anvil assembly 30 in a distal direction when disconnection of the center rod 154

from the anvil retainer 38 is desired.

[0092] Referring back to Figures 8-10, the central portion 284 of the center rod 154
has an outer transverse dimension that is greater than an inner transverse dimension defined by
the anvil retainer 38 in order to limit insertion of the center rod 154 into the anvil retainer 38.

That is, engagement of the central portion 284 with the distal end of the anvil retainer 338

prevents continued insertion of the center rod 154 into the anvil retainer 38.

[0093] The distal portion 276 of the center rod 154 includes one or more apertures,
e.g., apertures 286A, 286B, 286C, formed therein that are positioned proximally of the
throughbore 160. Although illustrated as including three apertures, it should be appreciated that
greater or fewer number of apertures may be included in alternative embodiments of the center
rod 154. Although the apertures are show substantially equidistantly spaced, other spacing of

the apertures is also contemplated. The apertures 286A-286C extend through the center rod
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154, and are configured and dimensioned to receive a flexible member therethrough, such as a
length of suture “S” as described below (FIG. 34). In the illustrated embodiment, the apertures
286A-286C are spaced longitudinally along the center rod 154, which allows the clinician to
control the amount of tissue drawn into the shell assembly 31. Specifically, by positioning the
suture “S” within the proximal-most aperture 286A, a greater amount of tissue will be drawn into
the shell assembly 31 when compared to the amount of tissue that will be drawn into the shell

assembly 31 by attaching the suture “S” to the distal-most aperture 286C.

[0094] In one embodiment of the disclosure, it is contemplated that the center rod 154
may further include a marker such as a ring 287 that is positioned between the apertures 286A
and 286B to signify to a clinician that attachment of a suture to the proximal-most aperture will

effect a large tissue bite.

(0095} The distal portion 276 of the anvil center rod 154 further includes splines 270
which are configured and dimensioned for slidable engagement with corresponding axial
grooves (not shown) formed in shell assembly 31 during approximation of the anvil assembly 30
and the shell assembly 31. Engagement between the splines 270 and the axial grooves of the
shell assembly 31 acts to properly align the anvil assembly 30 with the shell assembly 31 such

that the fastener anvil pockets 255 formed in the tissue contacting surface 252 of the anvil 129

align with the slots 228 (FIG. 4) formed in the fastener guide 192.

[0096] In an alternate embodiment shown in FIGS. 16 and 16A, a center rod (anvil

shaft) 154’ is disclosed. The center rod 154’ is substantially similar to the center rod 154
described herein, and accordingly, will only be discussed in detail with respect to any
differences therefrom. Components of the center rod 154’ corresponding to the components of
center rod 154 are labeled with prime designations. Thus, for example, center rod 154" has

apertures 286A’, 286B’, 286C’, is mounted to head assembly 120’ and has trocar 278",
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[0097] The center rod 154’ includes an outer annular member (protrusion) 280" similar
to annular protrusion 280 of FIG. 19. To attach the anvil assembly 30’ to the anvil retainer 38,
the center rod 154’ (like center rod 154) is positioned within the anvil retainer 38 (FIGS. 1 and
5), and advanced proximally such that the annular protrusion 280" of the center rod 154’
engages the flexible fingers 272 of the anvil retainer 38. Upon engagement of the annular
protrusion 280" with the flexible fingers 272, the flexible fingers 272 are forced outwardly,
thereby facilitating engagement of the annular protrusion 280’ and the annular recess 282 of the
anvil retainer 38 to inhibit relative longitudinal movement between the center rod 154’ in the

same manner as described above with respect to protrusion 280 of FIG. 10..

10098] Center rod 154’ includes a second raised annular ring or interference rib 290
configured and dimensioned to enhance frictional engagement of the center rod 154’ with the
shell assembly 31 (FIG. 1) to further enhance stability. To achieve frictional engagement with
the shell assembly 31, the annuiar member 290" is configured and dimensioned to engage a
raised boss 37 of the shell assembly 31’ when the anvil assembly 30’ is attached to the anvil
retainer 38 and approximated. This is illustrated in FIG. 16A where the annular member 290
engages the raised shell boss 37. As shown, the member 290 is positioned proximally of the
suture apertures 286A’°, 286B', 286C, and in the illustrated embodiment is positioned adjacent
the proximalmost aperture 286A’. Other locations are also contemplated. Note the shell
assembly 31’ is substantially identical to shell 31 described herein except for the raised boss 37
which engages annular member 290 when the anvil shaft 154’ is attached to the surgical
stapling instrument 10. This interference provides an additional engagement to enhance the
stability of the anvil assembly when attached to the instrument. Anvil shaft 154’ also includes a
plurality of machined splines 270’ for alignment with grooves of the shell assembly 31’ in the

same manner as splines 27 described above. Alternatively, the splines can be overmolded on

the center rod 154’
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[0099] Referring now to FIGS. 1 and 4, the shell assembly 31 will be discussed in
detail. The shell assembly 31 includes a shell 182, a pusher back 186, a cylindrical knife 188,
and a fastener guide 192. The shell 182 has an outer housing portion 194 defining a
throughbore 198, and includes a distal cylindrical section 200, a central conical section 202 and
a proximal cylindrical section 204. A plurality of openings 206 are formed in the conical section
202 that are configured and dimensioned to permit the passage of fluid and tissue therethrough
during use of the stapling device 10 (FIG. 1). A pair of flexible engagement members 207 are
formed on the proximal cylindrical section 204 of the shell 182. As illustrated, the engagement
members 207 are positioned in diametrical opposition. However, alternative configurations for
the engagement members 207 are aiso contemplated. The engagement members 207 are
positioned within openings 207A formed on the distal end of the outer tube 14A to secure the
shell 182 to the elongated body 14. A pair of openings 211 are formed in the proximal end of
outer tube 14A, only one of which Is shown, that are configured and dimensioned to receive

protrusions (not shown) formed on the internal wall of the stationary handle 18 to facilitate

attachment of the outer tube 14A to the handle portion 12.

{00100] The pusher back 186 is slidably positioned within the shell 182, and includes a
throughbore 208A, a distal cylindrical section 210 that is configured and dimensioned for
slidable reception by the distal cylindrical section 200 of the shell 182, a central conical section
212, a proximal cylindrical section 214, and a receptacle 215 (FIG. 14) to receive excised tissue.
The receptacle 215 is configured to define a depth substantially within the range of
approximately .275 cm (approximately.75 inches) to approximately .73 cm (approximately 2.0
inches). For example, in one embodiment, the receptacle 215 is configured to define a depth of

approximately .52 cm (approximately 1.33 inches).

[00101] Referring again to FIG. 4, the cylindrical knife 188 is retained within the

throughbore 208A of the pusher back 186 to fixedly the secure knife 188 in relation to the
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pusher 190. The knife 188 may be retained within the pusher back 186 in any suitable manner,

including but not limited to the use of adhesives, crimping, pins, a friction fit, etc.

[00102] As mentioned earlier, the pusher back 186 includes the aforementioned
members 220, which are configured to securely engage the resilient fingers 110 of the pusher
link 74. Engagement of the members 220 and the fingers 110 fastens the pusher link 74 to the
pusher back 186 such that a distal face of the pusher link 74 abuts a proximal face of the pusher
back 186. At a distal end, the pusher back 186 includes a pusher 190 incorporating a plurality

of distally extending fingers 226 that are slidably positioned within the fastener receiving slots

228 formed in the fastener guide 192 to eject the fasteners 230.

(00103} With reference to FIG. 17, the slots 228 (see also FIG. 4) formed in the
fastener guide 192 will be described. In one illustrative embodiment, the slots 228 each have a
first sidewall 228A, a second sidewall 228B, and a pair of substantially rectangular recesses
228C, 228D that are positioned at opposite ends of the respective first and second sidewalls
228A, 228B. The first sidewall 228A is substantially convex, and includes a first end that is
connected to the recess 228C, and a second end that is connected to the recess 228D. The
second sidewall 228B includes a sidewall portion 228E with a longitudinal axis that is parallel to
the longitudinal axis of the slot 228, and a pair of angled sidewall portions 228F. Each angled
sidewall portion 228F interconnects one end of the sidewall portion 228E with one of recesses
228C, 228D. Each of the recess 228C, 228D is configured and dimensioned to frictionally retain
a leg of the fasteners 230 (FIG. 14) therein. It should be appreciated that the configuration of the

slots 228 may be altered or varied in alternative embodiments of the present disclosure.

[00104] Returning now to FIG. 4, during use of the stapling device 10, when the pusher
link 74 is advanced distally in response to actuation of the firing trigger 20 (FIG. 1), the pusher

back 186 is advanced distally within the shell 182. Advancement of the pusher back 186
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causes corresponding advancement of the fingers 226 provided on the pusher 1380 through the
slots 228 of the fastener guide 192 to advance and eject the fasteners 230 from the fastener
guide 192 into the fastener deforming pockets 255 formed in the tissue contacting surface 252
of the anvil 129. Since the knife 188 is secured to the pusher back 186, the knife 188 is also

advanced distally to cut tissue positioned between the anvil assembly 30 and the shell assembly

31.

[00105] The shell 182 further includes a rigid bushing 209 that is supported in the
proximal end of an inner guide portion 196 (FIG. 14). The rigid bushing 209 includes a
throughbore 209A extending therethrough to slidably receive the anvil retainer 38 and the center
rod of the anvil assembly 30. The bushing 209 provides lateral support for the flexible fingers
272 (FIG. 3) of the anvil retainer 38 upon approximation of the anvil assembly 30 to inhibit
disengagement of the anvil assembly 30 from the anvil retainer 38. When the anvil assembly 30
IS un-approximated, i.e., spaced apart from the shell assembly 31, the flexible fingers 272 of the

anvil retainer 38 are positioned externally of the bushing 209 to permit outward flexure of the

flexible fingers 272 to facilitate removal of the anvil assembly 30 from the anvil retainer 38.

[00106] With reference to FIGS. 2 and 18-20, a cam adjustment member 400 is
secured by a set screw 312 onto a sidewall 306A of the screw stop 306. Specifically, the cam
adjustment member 400 is positioned within a recess 306B formed in the sidewall 306A. The
cam adjustment member 400 includes a circular disc 402 having a throughbore 404 that is
eccentrically formed through the disc 402, and dimensioned to receive the set screw 312. A
smaller notch, or hole 406 is also formed in the disc 402, and is dimensioned to receive a tip of
an adjustment tool (not shown). The recess 306B includes a forward abutment surface 306C
and a rear abutment surface 306D, and is dimensioned to receive the disc 402 such that the

outer edge of the disc 402 abuts the respective forward and rear abutment surfaces 306C,

306D. The set screw 312 extends through the disc 402 and the screw stop 306 upon assembly.
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[00107] The cam adjustment member 400 allows for the axial position of the screw stop

306 on the screw 32 to be adjusted, and thus, for adjustment of the air gap defined between the
shell assembly 31 and the anvil assembly 30 during manufacture. More specifically, loosening
of the set screw 312 allows the disc 402 to rotate within the recess 306B of the screw stop 306
while still remaining fixed to the screw 32. Since the disc 402 is eccentrically mounted about the
set screw 312, and is in engagement with the respective forward and rear abutment surfaces
306C, 306D of the recess 306B, rotation of the disc 402 about the fixed set screw 312 urges the
screw stop 306 axially along the screw 32 to adjust the axial position of the screw stop 306 on
the screw 32. For example, when the disc 402 is rotated clockwise, i.e., in the direction
identified by arrow “B” in FIG. 19, the screw stop 306 will be moved axially in relation to the
screw 32 in the direction indicated by arrow “C” in response to engagement between the outer
edge of the disc 402 and the rear abutment surface 306D of the recess 306B. Conversely,
when the disc 402 is rotated counter-clockwise, i.e., in the direction indicated by arrow “D" in
FIG. 18, the screw stop 306 will be moved axially in relation to the screw 32 in the direction

indicated by arrow “E” in response to engagement between the outer edge of the disc 402 and

the forward abutment surface 306C of the recess 306B.

j00108]} In an alternative embodiment, the circular disc 402 may be replaced with the

rectangular member 402’ shown in FIGS. 21A or 21B, which presets the size of the air gap
defined between the shell assembly 31 and the anvil assembly 30, and does not provide for
adjustment of the screw stop 306 on the screw 32. The rectangular member 402 includes an
opening 404’ that is configured and dimensioned to receive the set screw 302 of FIG. 2 to
properly locate the screw stop 306 on the screw 32. The position of the opening 404’ on the
rectangular member 402’ is selected to provide the appropriate size air gap for a particular size
fastener, and will vary depending on the particular size fastener, e.g., 3.5 mm or 4.8 mm

fasteners, that is housed in the shell assembly 31. The rectangular member 402" includes one
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or more notches 406’ to identify during manufacture the appropriate rectangular member 404’ to

use for the size fasteners loaded in the stapling device to ensure setting of the appropriate size

air gap.

[00109] With reference now to FIGS. 1, 2, 22, and 23, the stapling device 10 may
further incorporate an indicator mechanism that provides the clinician with an indication that the
stapling device 10 has not been approximated, and is not in a fire-ready condition. The
indicator mechanism includes the aforementioned indicator 24, as well as a lens cover 24A, and

a slide member 500. The indicator is described in detail in U.S. Patent No. 7,303,106.

[00110] The indicator 24 includes indicia providing the clinician with information
regarding whether or not the stapling device 10 is read to fire, and is pivotally supported about a
pivot member 502. It is envisioned that the pivot member 502 may be formed monolithically
with the handle sections 19A, 19B of the stapling device 10. The lens cover 24a is positioned

above the indicator 24, and may be include magnification material to facilitate visualization of

the indicator 24.

[00111] The slide member 500 of the indicator mechanism includes a body portion 504
having an elongated slot 506 formed therein, a distal abutment member or upturned lip portion
508, and a proximal extension 510. The slide member 500 is slidably positioned between the
handle sections 19A, 19B of the device 10, and the proximal extension 510 is slidably supported
within the stationary handle 18 by support structure 516. A biasing member 512, e.g., a coil
spring, is positioned in compression about the proximal extension 510 between the support

structure 516 and the body portion 504 of the slide member 500 to urge the slide member 500

distally within the stationary handie 18.

[00112] The indicator 24 includes a pair of downwardly extending projections 518, 520

that are positioned about the pivot member 502. The upturned lip portion 508 of slide member
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500 is positioned between the projections 518, 520, and is positioned to engage the projections
518, 520 as the slide member 500 moves within the stationary handle 18. When the stapling
device 10 is in an unfired position, the biasing member 512 urges the slide member 500 distally

to move the lip portion 508 into engagement with the projection 518 to pivot the indicator 24 to a

first position, which identifies that the stapling device 10 is not in a fire-ready condition.

[00113] As discussed above, the screw stop 306 is fixedly attached to the screw 32.
The screw stop 306 includes a first engagement member 522 (FIG. 2) that is positioned to travel
through the slot 506 formed in slide member 500 (FIG. 22) and engage the proximal end 506A

of the slot 506 during approximation of the stapling device 10. When the engagement member

522 abuts the proximal end 506A of the slot 506, further approximation of the stapling device 10
moves the slide member 500 proximally within the stationary handle 18 against the bias of the
spring 512 such that the upturned lip 508 of the slide member 500 engages the projections 518,
520 of the indicator 24, as shown in FIG. 23. Engagement between the projections 518, 520
and the lip 508 causes the indicator 24 to pivot about the pivot member 502 to a second

position, in which the indicator 24 provides the clinician with an indication that the stapling

device 10 has been sufficiently approximated, and is ready for firing.

[00114] Referring now to FIGS. 2, 24 and 25, the firing-lockout mechanism will be
discussed. The firing lockout mechanism includes the aforementioned trigger lock 26, as well
as a lockout member 530. The trigger lock 26 is pivotally supported within bores 532 formed in

the handle sections 19A, 19B (FIG. 2), e.g., about a pivot member 534. The pivot member 534
extends from an upper edge of the trigger lock 26, and is T-shaped such that the pivot member
534 frictionally engages an inner wall of the bores 532 to prevent free rotation of the trigger lock

26. The trigger lock 26 is positioned between abutments 89, 91 formed on the firing trigger 20

to prevent actuation of the trigger 20 when the trigger lock 26 is in a locked position.
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[00115] The lockout member 530 (FIG. 24) includes a body portion 536, a proximal
extension 538, a pair of front legs 540A, a pair of rear legs 540B, and an abutment member or
downturned lip portion 542. The lockout member 530 is slidably positioned between respective
first and second stops 544 and 546 (FIG. 23) formed on an internal wall of the handle sections
10A, 19B (FIG. 2). The stop 544 is configured, dimensioned, and pOsitioned to engage the
extension 538 of the lockout member 530, and the front legs 540A of the lockout member 530.
A biasing member 549 is positioned between the stop 544 and the rear legs 540B about the
proximal extension 538 to urge the lockout 530 to a distal-most position wherein the legs 540A
abut the stop 546. In this position, the extension 26B (FIG. 2) of the trigger lock 26 is positioned
beneath the lip portion 542 of the lockout member 530 to prevent pivotal movement of the

trigger lock 26, thus preventing actuation of the stapling device 10.

[00116] During use, when the anvil assembly 30 and the shell assembly 31 are
approximated, the screw 32 (FIG. 2) is moved proximally within the stationary handle 18 and
one or more engagement members 548 formed on the screw stop 306 abut the front legs 540A
of the lockout member 530 to move the lockout member 530 proximally against the bias of the
member 549 to a position in which the lip portion 542 is spaced proximally from the extension

26b of the trigger lock 26. In this position of the lockout member 530, the trigger lock 526 can

be pivoted to a position that does not obstruct operation of the trigger 20 such that the stapling

device 10 can be fired.

[00117] With reference to FIGS. 25 and 26, the stapling device 10 may further include
a tactile indicator mechanism. The tactile indicator mechanism is provided in stationary handle
18 (FIG. 1), and includes an abutment member 580 that is slidably positioned in a vertical slot
582 defined within the handle sections 19A, 19B. The abutment member 580 includes a
protuberance 580A, and a guide rib 580B. The protuberance 580A is configured and

dimensioned to be received within one of two detents 582A, 582B formed along a wall of the
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slot 582. The abutment member 580 is movable from a retracted (downward) position, wherein
the protuberance 580A is positioned within the detent 582A, to an extended (upward) position,
wherein the protuberance 580A is positioned within the detent 582B. Engagement between the
protuberance 580A and the detent 582A retains the abutment member 580 in the downward
position, and engagement between the protuberance 580A and the detent 582B retains the
abutment member 580 in the upward position. The vertical slot 582 may further include a detent
582C that is configured, dimensioned, and positioned to slidably receive guide the rib 580B, and

thereby maintain the abutment member 580 in contact with the slot 582.

(00118} Prior to firing of the stapling device 10, the abutment member 580 is located in
the retracted (downward) position. When the stapling device 10 is fired, an extension 590 (FIG.
2) of the firing link 72 engages the abutment member 580, and moves the abutment member
580 from its retracted to its extended position. in the extended position, the abutment member

580 extends into the channel 111 (FIG. 2) of the stationary handle 18.

(00119} The screw stop 306 further includes a pair of wings for slidable engagement
with the channel 111 (FIG. 2) of the stationary handle 18. After the stapling device 10 has been
fired, the abutment member 580 (FIGS. 25, 26) is positioned within the channel 111. During un-
approximation of the anvil assembly 30 and the shell assembly 31, after the anvil assembly 30
has been separated from the shell assembly 31 by a distance sufficient to allow the anvil
assembly 30 to be removed from the anvil retainer 38, one of the wings 584 of the screw stop
306 engages the abutment member 580. This engagement between the abutment member 580
and the wing 584 of the screw stop 306 provides a tactile and/or an audible indication to the
clinician that the anvil assembly 30 can be removed or disengaged from the anvil retainer 38. |If
the surgical stapling device 10 is un-approximated further, the wings 584 will force abutment

member 580 from the extended position back to the retracted position.
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[00120] As discussed above, the stapling device 10 is particularly suitable for use in a
surgical hemorrhoid procedure, although it can be used in other procedures. During such a
procedure, an access port, such as the access port 1300 shown in FIG. 27, may be inserted into
the patient’s anus to facilitate access to the target tissue, e.g., prolapsed colon tissue, as seen
in FIGS. 30-33. Next, the flexible member, such as the purse string suture “S” seen in FIG. 30,
IS placed into, above, or in the vicinity of the target tissue, and the anvil assembly 30 is inserted
through the access port into the anus and rectum. The bulbous member 126 included on the
anvil head 124 allows for smooth passage of the anvil assembly 30 through the body orifice,

and past the purse string suture S. Thereafter, the purse string suture is inserted into one of the

apertures 286A-286C formed in the center rod 154, as seen in FIGS 34 and 35.

[00121] Prior to attachment of the anvil assembly 30 and the anvil retainer 38, the
stapling device 10 is in the un-approximated position. In this position, the biasing member 106
(FIG. 2) in engagement with the coupling member 86 urges the pusher link 74 to its proximal-
most position in which the coupling member 86 abuts the screw-stop 306, and the biasing
member 512 is in engagement with the slide member 500 (FIG, 2) of the indicator mechanism to
position the slide member 500 in engagement with the projection 518 (FIG. 23) of the indicator
24 to pivot the indicator 24 in a clockwise direction, as viewed in FIGS. 2 and 23. Additionally,
the biasing member 549 (FIG. 23) is in engagement with the body 536 of the lockout member
530 to urge the lockout member 530 to its distal-most position, wherein the lip portion 542 of the
lockout member 530 is positioned above the extension 26B (FIG. 2) of the trigger lock 26 to
prevent movement of the trigger lock 26 to the unlocked position. The biasing member 82A
(FIG. 2) is also engaged with the pivot member 79 to urge the pivot member 79 to the base of

the vertical slot 82 formed between the handle sections 19A, 19B, and the tactile indicator 580

IS In the retracted or downward position with the protrusion 580A positioned with the detent

582A.
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[00122] To attach the anvil assembly 30 to the anvil retainer 38, the center rod 154
(FIGS. 8, 9) of the anvil assembly 30 is positioned within the anvil retainer 38 (FIGS. 1 and 5),
and advanced proximally such that the annular protrusion 280 of the center rod 154 engages
the flexible fingers 272 of the anvil retainer 38. Upon engagement of the annular protrusion 280
with the flexible fingers 272, the flexible fingers 272 are forced outwardly, thereby facilitating
engagement of the annular protrusion 280 and the annular recess 282 of the anvil retainer 38 to

inhibit relative longitudinal movement between the center rod 154 and the anvil retainer 38.

[00123]} Following attachment of the anvil assembly 30 and the anvil retainer 38 (FIG.
1), the stapling device 10 can be moved into the approximated position. To do so,
approximation knob 22 is rotated to move the anvil assembly 30- proximally towards the shell
assembly 31 as rotation of the approximation knob 22 causes corresponding rotation of the
cylindrical sleeve 33, which thereby moves the pin 52 (FIG. 2) along the helical channel 50.
Movement of the pin 52 along the helical channel 50 causes the screw 32 to translate proximally
within the sleeve 33. As the distal end of the screw 32 is operatively connected to the anvil
retainer 38, retraction of the screw 32 within the sleeve 33 is translated into proximal movement
of the anvil retainer 38, and consequently, the connected anvil assembly 30. During proximal

movement of the anvil assembly 30, the target tissue is drawn into the shell assembly via the

attachment between the suture “S" and the center rod 154 at the apertures 286A-286C. (FIGS.
35, 36)

[00124]) Since the screw stop 306 is connected to the screw 32 by the set screw 312
(FIG. 2), retraction of the screw 32 within sleeve 33 causes the screw stop 306 to move from a
distal position within the stationary handle 18 to a proximal position. During this movement, the
first engagement member 522 formed on the screw stop 306 abuts the proximal end 506a of the
slot 506 of the slide plate 500, and moves the slide plate 500 proximally against the bias of the

spring 512. As the slide plate 500 moves proximally, the lip 508 of the slide member 500
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engages the projection 520 (FIG. 23) on the indicator 24 to pivot the indicator 24 in a counter-

clockwise direction, as viewed in FIGS. 2 and 23.

[00125] As the screw stop 306 is moved from the distal position to the proximal
position, the second en