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SURGICAL STAPLING DEVICE WITH FIRING INDICATOR
OF UNITARY CONSTRUCTION

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to surgical stapling devices having a firing indicator.
More particularly, the present disclosure relates to circular stapling devices having a
firing indicator of unitary construction.

2. Background of Related Art

[0002] Surgical devices having an end effector configured to clamp and suture tissue are
well known in the medical arts. Typically, these devices include a first jaw which
supports an anvil and a second jaw which supports a cartridge which houses a plurality of
staples. The first and second jaws are movable in relation to each other between spaced
and approximated positions to clamp tissue between the jaws prior to firing the staples
into the tissue. To prevent firing the staples before the jaws have been approximated to
within a “firing zone”, i.e., before the jaws have been approximated sufficiently to effect
proper staple formation, it is known to provide a lockout and/or an indicator on the
surgical device. Typically, the lockout prevents actuation of a firing trigger until the jaws
are approximated to within the firing zone, whereas the indicator provides a visual
indication that the jaws are approximated within the firing zone.

[0003] Known indicators on surgical stapling devices which provide a visual indication
that the jaws are approximated to within the firing zone can include multiple components

and be overly complex. A need exists in the medical arts for a simple, inexpensive
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device for identifying when the jaws of the stapling device have been approximated to
within the firing zone.

SUMMARY

[0004] One aspect of the present disclosure is directed to a surgical stapling device
including a handle assembly having a body portion defining a grip, a rotation knob and an
indicator. An elongated body portion extends distally from the handle assembly. An end
effector is supported on a distal end of the elongated body portion and includes a
cartridge assembly and an anvil assembly. The surgical stapling device includes an
approximation assembly having a drive screw movably supported within the handle
assembly and an anvil retainer operably connected to the drive screw. The anvil retainer
is configured to support the anvil assembly and the drive screw is operably engaged with
the rotation knob such that actuation of the rotation knob effects movement of the anvil
assembly in relation to the cartridge assembly between spaced and approximated
positions. A screw stop is secured to the drive screw. The indicator is of unitary
construction and includes an indicator member, a pivot support member, a resilient lever
and an anchor. The pivot support member has a first end secured to the indicator member
and a second end secured to a first end of the resilient lever. The resilient lever has a
second end secured to the anchor. The pivot support member is pivotally secured to the
body portion of the handle assembly and the anchor is fixed within the body portion of
the handle assembly such that pivotal movement of the indicator member from a first
position to a second position effects movement of the resilient lever from a relaxed
configuration to a stressed configuration, wherein in the stressed configuration, the

resilient lever urges the indicator member towards the first position.
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[0005] In embodiments, the screw stop includes a block which is positioned to engage
the indicator when the anvil assembly moves from the spaced position to the
approximated position to pivot the indicator member from the first position to the second
position. The block can be formed on an upper surface of the screw stop.

[0006] In some embodiments, the resilient lever is positioned to move the indicator
member from the second position to the first position when the anvil assembly is moved
from the approximated position to the spaced position.

[0007] In embodiments, the pivot support member is positioned between the indicator
member and the resilient lever and defines a bore which receives a pivot member. The
pivot member can be supported on an inner wall of the body portion of the handle
assembly.

[0008] In certain embodiments, the anchor is supported on an end of the resilient lever
opposite the pivot support member and defines a bore which receives a support pin
extending from the inner wall of the body portion of the handle assembly.

[0009] In some embodiments, the resilient lever includes a pleated, expansible body.
[0010] In certain embodiments, the indicator member includes indicia which provides an
indication to a clinician of the status of the surgical stapling device.

[0011] In embodiments, the body portion of the handle assembly defines a window and
the indicator member is positioned beneath the window to facilitate visualization of at
least a portion of the indicia.

[0012] In some embodiments, the indicia includes a red stripe positioned on a green

surface. The red stripe is visible through the window when the indicator member is in the
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first position and the green surface is visible through the window when the indicator
member is in the second position.

[0013] In embodiments, the indicator assembly is integrally molded from a plastic
material.

[0014] Another aspect of the present disclosure includes an indicator of unitary
construction. The indicator includes an indicator member, a pivot support member, a
resilient lever and an anchor. The pivot support member has a first end secured to the
indicator member and a second end secured to a first end of the resilient lever. The
resilient lever has a second end secured to the anchor. The pivot support member is
adapted to be pivotally mounted to a body of a surgical device and the anchor is adapted
to be secured to the surgical device such that pivotal movement of the indicator member
from a first position to a second position effects movement of the resilient lever from a
relaxed configuration to a stressed configuration, wherein in the stressed configuration,
the resilient lever urges the indicator member towards the first position.

[0015] In embodiments, the pivot support member is positioned between the indicator
member and the resilient lever and defines a bore which is configured to receive a pivot
member.

[0016] In embodiments, the anchor is supported on an end of the resilient lever opposite
the pivot support member and defines a bore which is configured to receive a support pin.
[0017] In some embodiments, the resilient lever includes a pleated, expansible body.
[0018] In certain embodiments, the indicator member includes indicia to provide an

indication to a clinician of the status of a surgical stapling device.
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[0019] In some embodiments, the indicia includes a red stripe positioned on a green
surface.

[0020] In some embodiments, the indicator assembly is integrally molded from a plastic
material.

Brief Description of the Drawings

[0021] Various embodiments of the presently disclosed surgical stapling device and
firing indicator are described herein with reference to the drawings, wherein:

[0022] Fig. 1 is a side perspective view of one embodiment of the stapling device of the
present disclosure illustrating the stapling device with jaws of the an effector in a spaced
configuration;

[0023] Fig. 2 is a side perspective view of a portion of a handle assembly of the stapling
device shown in Fig. 1 with a half-section of the housing removed and illustrating an
indicator supported within the housing in a first position adjacent a screw stop of the
stapling device;

[0024] Fig. 3 is a side view of the indicator shown in Fig. 2;

[0025] Fig. 4 is a side cross-sectional view of the indicator and screw stop shown in Fig.
2 in the first position;

[0026] Fig. S is a side cross-sectional view of the indicator and screw stop shown in Fig.
4 after the screw stop is moved into engagement with the indicator and the indicator is
moved to a second position;

Detailed Description of Embodiments

[0027] Persons skilled in the art will understand that the devices and methods specifically

described herein and illustrated in the accompanying drawings are non-limiting
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exemplary embodiments. It is envisioned that the elements and features illustrated or
described in connection with one exemplary embodiment may be combined with the
elements and features of another without departing from the scope of the present
disclosure. As well, one skilled in the art will appreciate further features and advantages
of the disclosure based on the above-described embodiments. Accordingly, the
disclosure is not to be limited by what has been particularly shown and described, except
as indicated by the appended claims.

[0028] As used herein, the term distal refers to that portion of the device which is farthest
from the clinician, while the term proximal refers to that portion of the instrument which
is closest to the clinician. In addition, as used herein, the term clinician refers to medical
staff including doctors, nurses and support personnel.

[0029] Fig. 1 illustrates a surgical stapling device 10 having a handle assembly 12, an
elongated body portion 14 and an end effector 16. The handle assembly 12 includes a
body portion 18 defining a grip 20, a rotation knob 22, a firing trigger 24, and an
indicator 26. The indicator 26 is positioned beneath an opening or window 25 formed in
the body portion 18 which allows visualization of the indicator 26 by a clinician. A lens
26a can be supported above the indicator 26 to improve visibility of the indicator 26. A
firing lockout 27 is pivotally supported on the body portion 18 of the handle assembly
adjacent the firing trigger 24, as known in the art, to prevent actuation of the firing trigger
24 until the end effector 16 is moved to an approximated position as will be discussed in
further detail below.

[0030] The elongated body portion 14 is tubular and extends distally from the body

portion 18 of the handle assembly 12. The end effector 16 is supported on a distal end of
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the elongated body portion 14 and includes a cartridge or shell assembly 28 and an anvil
assembly 30. The anvil assembly 30 is supported on an anvil retainer 32 which defines a
distal end of an approximation assembly (not shown) of the stapling device 10. The anvil
retainer 32 is operably connected to the rotation knob 22 such that rotation of the
actuation knob 22 reciprocates the anvil retainer 32 within the elongated body portion 14
to move the anvil assembly 30 in relation to the cartridge assembly 28 between spaced
and approximated positions. U.S. Patent No. 7,303,106 (“the 106 patent”) to Milliman
et al., discloses a surgical stapling device similar in many respects to surgical stapling
device 10. The ‘106 patent describes firing and approximation mechanisms suitable for
use with stapling device 10 and is incorporated herein by reference in its entirety.

[0031] Referring to Fig. 2, the approximation mechanism of the surgical stapling device
10 includes a drive screw 40 which supports a screw stop 42. The drive screw 40 has a
proximal end which is operably connected to the rotation knob 22 (Fig. 1) and a distal
end operably connected to the anvil retainer 32 (Fig. 1). The drive screw 40 is linearly
movable within the handle assembly 12 in response to rotation of the rotation knob 22 to
effect linear movement of the anvil retainer 32 within the cartridge 28. The screw stop
42 is fixedly secured to the drive screw 40 such that movement of the drive screw 40
effects corresponding movement of the screw stop 42. The ‘106 patent, which has been
incorporated herein by reference in its entirety, discloses an approximation mechanism
including a screw and screw stop as discussed above.

[0032] The indicator 26 is of unitary construction and includes an arcuate indicator body
portion 50, a pivot support member 52 and a resilient lever 54. It is envisioned that the

indicator body portion 50 may assume a variety of configurations other than arcuate, e.g.,
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flat, concave, convex, spherical, etc. The pivot support member 52 has one end 52a
formed with and extending from a bottom of the indicator body portion 50, a second end
52b connected to one end 54a of the resilient lever 54 and a central portion 56 defining a
bore 58 that receives a pivot member 60. The pivot member 60 can be integrally formed
on an inner wall 62 of the body portion 18 of the handle assembly 12 and pivotally
supports the indicator 26 within the body portion 18 beneath the lens cover 26a.
Alternately, the pivot member 60 can be formed separately from the body portion 18 of
the handle assembly 12.

[0033] As discussed above, the resilient lever 54 is integrally formed with the pivot
support member 52. A second end 54b end of the resilient lever 54 positioned opposite
to the pivot support member 52 defines an anchor 66 defining bore 68 which receives a
support pin 70. The support pin 70 can be formed on an inner wall 62 of the body portion
18 of the handle assembly 12 and fixedly secures the end 54b of the resilient lever 54 to
the body portion 18 of the handle assembly 12.

[0034] The resilient lever 54 includes a pleated, expansible body 74 that extends between
the anchor 66 and the pivot support member 52. The expansible body 74 is movable
from a relaxed configuration shown in Figs. 2 and 3 to a compressed or stressed
configuration shown in Fig. 5 as will be discussed in detail below. As discussed above,
the pivot support member 52 and the end 54b of the resilient lever 54 are secured and
axially fixed in relation to the body portion 18 of the handle assembly 12. As such, when
the indicator body portion 50 is pivoted in a counter-clockwise direction as viewed in Fig.
3, the end 52b of the pivot support member pivots toward the anchor 66 to compress the

expansible body 74 of the resilient lever 54 to the stressed configuration (Fig. 5).
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[0035] Referring to Figs. 1, 4 and 5, the screw stop 42 is fixedly supported on the drive
screw 40 of the stapling device 10 and includes an engagement member, e.g., a block 80,
which is positioned to engage the second end 52b of the pivot support member 52 of the
indicator 26. In embodiments, the second end 52b of the pivot support member 52 can
include a rib or the like which is positioned to engage the block 80 of the screw stop 42.
[0036] Referring to Fig. 4, when the anvil assembly 30 is spaced from the cartridge
assembly 28 (Fig. 1), the screw stop 42 is positioned such that the block 80 is positioned
distally of the second end 52b of the pivot support member 52. As discussed above, as is
known in the medical arts, the screw stop 42 is axially fixed to the drive screw 40 and the
drive screw 40 is operably coupled to the anvil assembly 30 and to the rotation knob 22.
[0037] Referring to Fig. 5, when the rotation knob 22 (Fig. 1) is actuated, i.e., rotated by
a clinician, the drive screw 40 is retracted within the body portion 18 of the handle
assembly 12 to retract the anvil retainer 32 into the cartridge assembly 28 and to move
the anvil assembly 30 towards the cartridge assembly 28 to the approximated position.
As the drive screw 40 is retracted within the handle assembly 12 of the stapling device 10
to move the anvil assembly 30 towards the approximated position, the block 80 of the
screw stop 42 engages the second end 52b of the pivot support member 52. Upon
continued retraction of the drive screw 40 and screw stop 42, the block 80 of the screw
stop 42 pivots the pivot support member 52 about the pivot member 60 to pivot the
indicator member 50 from a first position beneath the window 25 to a second position
beneath the window 25.

[0038] Referring also to Fig. 3, the indicator body portion 50 includes indicia which

provide an indication to the clinician of the status of the stapling device 10. More
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specifically, the indicia may be in the form of a red stripe 90 positioned on a green upper
surface 92 of the indicator body portion 50. When the indicator body portion 50 is in the
first position (Fig. 4) and the red stripe 90 is aligned with the window 25, the red stripe
90 indicates to a clinician that the end effector 16 or anvil 30 of the end effector 16 is in a
spaced or unapproximated position and thus, the stapling device 10 is not in a fire-ready
position. When the indicator body portion 50 is pivoted to the second position (Fig. 5) in
response to retraction of the drive screw 40 and screw stop 42 within the body portion 18
of the handle assembly 12, the green upper surface 92 of the indicator body portion 50
becomes visible through the window 25 of the stapling device 10 and indicates to the
clinician that the stapling device 10 is in a fire ready position.

[0039] It is envisioned that the indicia may be selected from a variety of different colors,
characters or the like.

[0040] It is noted that as the pivot support member 52 is pivoted towards the expansible
body 74 of the resilient lever 54, the resilient lever 54 is moved to the stressed or
compressed configuration. As such, when the anvil assembly 30 is moved from the
approximated position towards the spaced position via actuation of the rotation knob 22,
the expansible body 74 returns to its relaxed configuration to pivot the indicator member
50 back the first position.

[0041] The indicator member 26 can be molded as a single, integral, unitary part from a
plastic material such as nylon or polyvinyl chloride (PVC) By providing an indicator of
unitary construction, the number of components and the complexity of the handle

assembly can be minimized to reduce cost.

10
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[0042] Persons skilled in the art will understand that the devices and methods specifically
described herein and illustrated in the accompanying drawings are non-limiting
exemplary embodiments. It is envisioned that the elements and features illustrated or
described in connection with one exemplary embodiment may be combined with the
elements and features of another without departing from the scope of the present
disclosure. As well, one skilled in the art will appreciate further features and advantages
of the disclosure based on the above-described embodiments. Accordingly, the
disclosure is not to be limited by what has been particularly shown and described, except

as indicated by the appended claims.
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What is Claimed Is:

1. A surgical stapling device comprising:

a handle assembly including a body portion defining a grip, a rotation knob and
an indicator;

an elongated body portion extending distally from the handle assembly;

an end effector supported on a distal end of the elongated body portion, the end
effector including a cartridge assembly and an anvil assembly;

an approximation assembly including a drive screw movably supported within the
handle assembly and an anvil retainer operably connected to the drive screw, the anvil
retainer being configured to support the anvil assembly and the drive screw being
operably engaged with the rotation knob such that actuation of the rotation knob
effects movement of the anvil assembly in relation to the cartridge assembly between
spaced and approximated positions; and

a screw stop secured to the drive screw;

wherein the indicator is of unitary construction and includes an indicator body
portion, a pivot support member, a resilient lever and an anchor, the pivot support
member having a first end secured to the indicator body portion and a second end
secured to a first end of the resilient lever, the resilient lever having a second end
secured to the anchor, the pivot support member being pivotally secured to the body
portion of the handle assembly and the anchor being fixed within the body portion of
the handle assembly such that pivotal movement of the indicator member from a first

position to a second position effects movement of the resilient lever from a relaxed

12
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configuration to a stressed configuration, wherein in the stressed configuration, the

resilient lever urges the indicator body portion towards the first position.
2. The surgical stapling device according to claim 1, wherein the screw stop includes
a block which is positioned to engage the indicator to pivot the indicator body portion
from the first position to the second position when the anvil assembly moves from the
spaced position to the approximated position.
3. The surgical stapling device according to claim 2, wherein the resilient lever is
positioned to move the indicator body portion from the second position to the first
position when the anvil assembly is moved from the approximated position to the spaced
position.
4, The surgical stapling device according to claim 2, wherein the block is formed on
an upper surface of the screw stop.
S. The surgical stapling device according to claim 1, wherein the pivot support
member is positioned between the indicator body portion and the resilient lever and
defines a bore which receives a pivot member, the pivot member being supported on an
inner wall of the body portion of the handle assembly. the anchor is supported on an end
of the resilient lever opposite the pivot support member
6. The surgical stapling device according to claim 6, wherein the anchor defines a
bore which receives a support pin extending from the inner wall of the body portion of
the handle assembly.
7. The surgical stapling device according to claim 1, wherein the resilient lever

includes a pleated, expansible body.

13
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8. The surgical stapling device according to claim 1, wherein the indicator body
portion includes indicia which provides an indication to a clinician of the status of the
surgical stapling device.
9. The surgical stapling device according to claim 8, wherein the body portion of the
handle assembly defines a window, the indicator body portion being positioned beneath
the window to facilitate visualization of at least a portion of the indicia.
10. The surgical stapling device according to claim 9, wherein the indicia includes a
red stripe positioned on a green surface, the red stripe being visible through the window
when the indicator body portion is in the first position and the green surface being visible
through the window when the indicator body portion is in the second position.
1. The surgical stapling device according to claim 1, wherein the indicator assembly
is integrally molded from a plastic material.
12. An indicator of unitary construction comprising:

an indicator body portion, a pivot support member, a resilient lever and an anchor,
the pivot support member having a first end secured to the indicator body portion and a
second end secured to a first end of the resilient lever, the resilient lever having a second
end secured to the anchor, the pivot support member being adapted to be pivotally
mounted to a surgical device and the anchor adapted to be secured to the surgical device
such that pivotal movement of the indicator member from a first position to a second
position effects movement of the resilient lever from a relaxed configuration to a stressed
configuration, wherein in the stressed configuration, the resilient lever urges the indicator

body portion towards the first position.

14
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13. The surgical stapling device according to claim 12, wherein the pivot support
member is positioned between the indicator body portion and the resilient lever and
defines a bore which is configured to receive a pivot member.

14. The surgical stapling device according to claim 12, wherein the anchor defines a
bore which is configured to receive a support pin.

15. The surgical stapling device according to claim 12, wherein the resilient lever
includes a pleated, expansible body.

16. The surgical stapling device according to claim 12, wherein the indicator body
portion includes indicia to provide an indication to a clinician of the status of a surgical
stapling device.

17. The surgical stapling device according to claim 16, wherein the indicia includes a
red stripe positioned on a green surface.

18. The surgical stapling device according to claim 12, wherein the indicator

assembly is integrally molded from a plastic material.
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