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Description

Background

[0001] This application claims priority from provisional
application serial no. 61/494,967, filed June 9, 2011.

1. Technical Field

[0002] The present disclosure relates to a surgical fas-
tener applying apparatus and, more particularly, to a sur-
gical fastener applying apparatus having reusable and
disposable components.

2. Discussion of Related Art

[0003] Surgical fastener applying apparatus, wherein
tissue is first grasped or clamped between opposing jaw
structures and then joined by means of surgical fasten-
ers, are well known in the art. In some such apparatus,
a knife is provided to cut the tissue which has been joined
by the fasteners. The fasteners are typically in the form
of surgical staples, although, other surgical fasteners
may also be utilized, such as, for example, clips or two
part polymeric surgical fasteners.
[0004] Surgical fastener applying apparatus typically
include two elongated beam members which are used
to capture or clamp tissue therebetween. Typically, one
of the beam members carries a disposable cartridge as-
sembly which houses a plurality of staples arranged in
at least two lateral rows, while the other beam member
includes an anvil which defines a surface for forming the
staple legs as the staples are driven from the cartridge
assembly. Where two part fasteners are used, the beam
member which includes the anvil carries a mating part of
the two part fastener, e.g. the receiver. Generally, the
staple formation process is affected by the interaction
between one or more longitudinally moving camming
members and a series of individual staple pushers. As
the camming members travel longitudinally through the
cartridge carrying beam member, the individual pusher
members are biased upwardly into a backspan of the
staples supported within the cartridge assembly to se-
quentially eject the staples from the cartridge. A knife
may be provided to travel with the camming members
between the staple rows to cut the tissue between the
rows of formed staples. An example of such an instru-
ment is disclosed in U.S. Pat. No. 7,631 ,794.
[0005] Because of the dangers associated with im-
proper sterilization, surgical fastener applying apparatus
arc typically disposable after use. Although the cartridge
assembly may be replaced to perform multiple fastener
applying operations on a single patient, the fastener ap-
plying apparatus is typically disposable after a surgical
procedure has been completed. This requirement of dis-
posability may increase the costs associated with surgi-
cal procedures. Although reusable fastener applying ap-
paratus have been developed, such apparatus can be

overly complex and prove difficult to sterilize. U.S. Pat.
No. 4,520,817 and European Pat. No. EP2018826, dis-
close relevant known surgical fastener devices and ap-
paratus.
[0006] A need exists in the art for a fastener applying
apparatus which includes reusable components, is not
overly complex and is configured to facilitate proper ster-
ilization after use in a surgical procedure.

SUMMARY

[0007] The present disclosure relates to a surgical fas-
tener applying apparatus for applying surgical fasteners
to body tissue. According to one aspect,
[0008] a surgical fastener applying apparatus is pro-
vided having an anvil half-section including a distal anvil
portion and a proximal handle portion and a cartridge
receiving half-section defining an elongated channel
member. The elongated channel member has a distal
portion dimensioned to releasably receive a cartridge and
a proximal portion configured to support a firing assem-
bly. The cartridge receiving half-section further includes
a sidewall defining a depression. A clamping lever is se-
cured to the cartridge receiving half-section and has a
proximal portion and a distal portion and a handle portion.
The clamping lever is operably associated with the anvil
half-section and the cartridge receiving half-section and
is movable from an unclamped position to a clamped
position to releasably secure the anvil portion of the anvil
half-section in close approximation with the cartridge.
The clamping lever further includes a sidewall having a
protrusion, the protrusion being positionable within the
depression of the cartridge receiving half-section to pre-
vent the clamping lever from moving to a position where
it could be disengaged from the cartridge receiving sec-
tion.
[0009] The clamping lever is mountable to the cartridge
receiving half-section at a first angle and rotated toward
a clamping position to move the protrusion within the de-
pression. The clamping lever in one embodiment has a
C-shaped recess and the cartridge receiving section has
a pivot member having a flat. The C-shaped recess can
have a width smaller than a diameter of the pivot member
such that the pivot member needs to be slid into the re-
cess along a surface of the flat.
[0010] In one embodiment, the clamping lever is in-
serted into engagement with the pivot member at an ob-
tuse angle to the proximal portion of the cartridge receiv-
ing half-section and is pivoted to an acute angle to the
proximal portion of the cartridge receiving section.
[0011] In one embodiment, the clamping lever has a
flange having a cutout dimensioned to receive a lateral
support of the anvil half-section.
[0012] The apparatus can further include a spring
member which is supported on the clamping lever and
positioned to engage the cartridge receiving half-section
to urge the clamping lever to the undamped position. The
invention is defined by claim 1. Preferred embodiments
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are defined by the dependent claims.

Brief Description Of The Drawings

[0013] Various embodiments of the presently dis-
closed surgical fastener applying apparatus will now be
described herein with reference to the accompanying fig-
ures wherein:

FIG. 1 is a side perspective view of one embodiment
of the presently disclosed surgical fastener applying
apparatus in the clamped position;
FIG. 2 is a side perspective view of the surgical fas-
tener applying apparatus shown in FIG. 1 in the open
position;
FIG. 2A is a side view of a portion of the cartridge
receiving half-section and the clamping lever during
assembly of the clamping lever and the cartridge re-
ceiving half-section;
FIG. 2B is a side perspective view of the fastener
applying apparatus shown in FIG. 1 in the closed,
unclamped position;
FIG. 3 is a side perspective view of the surgical fas-
tener applying apparatus shown in FIG. 1 with parts
separated;
FIG. 3A is a bottom, side cross-sectional view of the
clamping lever of the surgical fastener applying ap-
paratus shown in FIG. 1;
FIG. 4 is a side perspective view of the cartridge
receiving half-section of the surgical fastener apply-
ing apparatus with the single use loading unit ("SU-
LU") and the firing assembly supported within the
cartridge receiving half-section;
FIG. 5 is an enlarged view of the indicated area of
detail shown in FIG. 4;
FIG. 6 is a perspective view from above of the car-
tridge receiving half-section of the surgical fastener
applying apparatus with the SULU and the firing as-
sembly supported therein;
FIG. 7 is an enlarged view of the indicated area of
detail shown in FIG. 6;
FIG. 8 is a front end perspective view from above of
the firing assembly of the surgical fastener applying
apparatus shown in FIG. 3;
FIG. 9 is an enlarged view of the indicated area of
detail shown in FIG. 8;
FIG. 9A is a side perspective view of the channel
member with the firing assembly releasably support-
ed therein;
FIG. 9B is an enlarged view of the indicated area of
detail shown in FIG. 9A;
FIG. 9C is a side perspective view of a central portion
of the channel member;
FIG. 10 is a rear end perspective view from above
of the firing assembly shown in FIG. 8;
FIG. 11 is an enlarged view of the indicated area of
detail shown in FIG. 10;
FIG. 12 is a side perspective view of the firing as-

sembly shown in FIG. 10 with parts separated;
FIG. 12A is a bottom, side perspective view of the
cam bar of the firing assembly shown in FIG. 12;
FIG. 12B is a bottom, side perspective view of the
firing lever of the firing assembly shown in FIG. 12;
FIG. 13 is a side perspective view of the SULU of
the surgical fastener applying apparatus shown in
FIG. 1;
FIG. 14 is an enlarged view of the indicated area of
detail shown in FIG. 13;
FIG. 15 is a front perspective view of the SULU
shown in FIG. 13;
FIG. 16 is an enlarged view of the indicated area of
detail shown in FIG. 15;
FIG. 17 is a side perspective view with parts sepa-
rated of the SULU shown in FIG. 15;
FIG. 18 is a side cross-sectional view of the surgical
fastener applying apparatus shown in FIG. 1 in the
open position;
FIG. 19 is an enlarged view of the indicated area of
detail shown in FIG. 18;
FIG. 20 is an enlarged view of the indicated area of
detail shown in FIG. 18;
FIG. 21 is a perspective view of the proximal end of
the surgical fastener applying apparatus shown in
FIG. 18 in the open position;
FIG. 22 is an enlarged view of the indicated area of
detail shown in FIG. 18;
FIG. 23 is a perspective view of the proximal end of
the clamping lever of the surgical fastener applying
apparatus shown in FIG. 1;
FIG. 24 is a side perspective view of the surgical
fastener applying apparatus shown in FIG. 1 in the
clamped position;
FIG. 25 is a side cross-sectional view of the surgical
fastener applying apparatus shown in FIG. 24 in the
clamped position;
FIG. 26 is an enlarged view of the indicated area of
detail shown in FIG. 25;
FIG. 27 is an enlarged view of the indicated area of
detail shown in FIG. 25;
FIG. 28 is a cross-sectional view taken along section
lines 28-28 of FIG. 26;
FIG. 29 is a top view of the surgical fastener applying
apparatus shown in FIG. 1 as the firing assembly is
moved through an actuating stroke to eject fasteners
from the apparatus;
FIG. 30 is a side cross-sectional view of the surgical
fastener applying apparatus shown in FIG. 29 with
the firing assembly in the actuated position;
FIG. 31 is an enlarged view of the indicated area of
detail shown in FIG. 30;
FIG. 32 is an enlarged view of the indicated area of
detail shown in FIG. 30;
FIG. 33 is a side cross-sectional view of the surgical
fastener applying apparatus shown in FIG. 1 after
the apparatus has been fired and moved to the open
position; and
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FIG. 34 is an enlarged view of the indicated area of
detail shown in FIG. 33.

Detailed Description Of Embodiments

[0014] Embodiments of the presently disclosed surgi-
cal fastener applying apparatus in accordance with the
present disclosure will now be described in detail with
reference to the drawings wherein like reference numer-
als identify similar or identical structural elements. As
used herein, as is traditional, the term "proximal" refers
to the end of the apparatus which is closer to the user
and the term distal refers to the end of the apparatus
which is further away from the user.
[0015] FIGS 1-34 illustrate an illustrative embodiment
of the presently disclosed surgical fastener applying ap-
paratus designated generally as surgical stapler 10. Re-
ferring specifically to FIGS. 1-3, surgical stapler 10 in-
cludes an anvil half-section 12, a cartridge receiving (sup-
porting) half-section 14, a clamping lever 16, a cartridge
or single use loading unit 18 (hereinafter "SULU") and a
firing assembly 20. In one embodiment, anvil half-section
12, cartridge receiving half-section 14 and clamping lever
16 are constructed to be reusable components and, as
such, are constructed from a biocompatible material suit-
able for sterilization and repeated use, e.g., stainless
steel. In contrast, SULU 18 and firing assembly 20 are
constructed to be disposable and, as such, may be con-
structed from any suitable biocompatible material, e.g.,
plastics, metals, combinations thereof, having the requi-
site strength characteristics. SULU 18 and firing assem-
bly 20 can alternatively be constructed as an integral unit
to be loaded as a single unit into the cartridge receiving
half-section 18.
[0016] Referring to FIGS. 3-7, cartridge receiving half-
section 14 defines an elongated channel member 22
which defines a substantially U-shaped channel 24 hav-
ing a distal portion 24a dimensioned to releasably receive
a SULU (cartridge) 18 and a proximal portion 24b dimen-
sioned to releasably receive firing assembly 20. Firing
assembly 20 includes a stationary housing 26 (see also
FIG. 12) having a proximal end including protrusions 28
which extend into recesses 30 formed in a proximal por-
tion of cartridge receiving half-section 14 to releasably
secure the proximal end of firing assembly 20 within the
proximal portion 24b of channel member 22. The distal
end of firing assembly 20 defines a triangular cutout 64d
which is positioned to receive a protrusion 65 formed on
an inner wall of channel member 22 (see FIGS. 9A-9C)
to releasably secure the distal end of firing assembly 20
within channel member 22. The structure of firing assem-
bly 20 will be discussed in further detail below. Likewise,
SULU 18 includes a pair of distal protrusions 32 which
are positioned in cutouts 34 formed at the distal end of
channel member 22 to releasably secure SULU 18 within
the distal portion 24a of channel member 22. During as-
sembly, firing assembly 20 must be inserted into proximal
portion 24b of channel member 22 before SULU 18 is

inserted into distal portion 24a of channel member 22 as
will be discussed below. To position SULU 18 in channel
member 22, protrusions 32 on SULU 18 are positioned
within cutouts 34 while SULU 18 is positioned above and
at an angle to channel member 22. Thereafter, SULU 18
can be rotated downwardly into distal portion 24a of U-
shaped channel 24. This allows for the drive components
of firing assembly 20 to properly align with components
of SULU 18 and also facilitates engagement of the firing
assembly 20 with a knife 40 (FIG. 17) supported within
SULU 18. A proximal end of SULU 18 includes an out-
wardly extending serrated surface 42 (FIG. 7) to facilitate
gripping of the proximal end of SULU 18 to allow for re-
moval and/or replacement of SULU 18 from channel
member 22. Prior to movement of stapler 10 to the
clamped position, as will be discussed below, serrated
gripping surface 42 will not fully seat within distal portion
24a of channel member 22.
[0017] Referring to FIGS. 8-12, firing assembly 20 in-
cludes stationary housing 26, a knife actuating bar 44, a
cam bar 46, a guide block 48, a firing lever 50, a slide
block 52 and a pedal 54 (FIG. 12). In one embodiment,
stationary housing 26 includes a U-shaped frame 60 in-
cluding a bottom wall 62 and a pair of sidewalls 64. Each
sidewall 64 is slotted at its proximal end to define a can-
tilevered section 64a (FIG. 11) which supports a respec-
tive protrusion 28. Cantilevered sections 64a allow pro-
trusions 28 to flex inwardly into recesses 30 of channel
member 22 (FIG. 21) to releasably secure firing assembly
20 within proximal portion 24b (FIG. 3) of channel mem-
ber 22 as discussed above. The distal end of each side-
wall 64 defines a proximal step 64b, a distal angled por-
tion 64c (FIG. 9) and the triangular cutout 64d. As dis-
cussed above, triangular cutout 64d is positioned to re-
ceive a protrusion 65 (FIG. 9B) formed on an inner wall
of channel member 22 to retain the distal end of firing
assembly 20 within channel member 22. Bottom wall 62
includes a spring arm 66 (FIG. 11) forming a blocking
member which engages a proximal end of slide block 52
to prevent proximal movement of slide block 52 beyond
a predetermined point within stationary housing 26.
[0018] Guide block 48 includes a body defining three
longitudinal slots 70a-c and a pair of outwardly extending
protrusions 72. In one embodiment, each protrusion 72
is substantially cylindrical and includes a tapered portion
72a (FIG. 9). Alternately, other protrusion configurations
are envisioned. Protrusions 72 are dimensioned to be
received in openings 74 (FIG. 12) formed in sidewalls 64
of stationary housing 26 to axially fix guide block 48 within
the distal end of stationary housing 26. Protrusions 72
allow for a degree of pivotal movement of guide block 48
within U-shaped frame 60. As will be discussed in further
detail below, guide block 48 is pivotal from a first position
(FIG. 19) in locking engagement with notches 49 and 51
of knife actuating bar 44 to a second position (FIG. 26)
disengaged from notches 49 and 51 of knife actuating
bar 44 in response to movement of stapler 10 to the
clamped position. Each of slots 70a and 70c is dimen-
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sioned to slidably receive a respective sidewall 114 of
cam bar 46. Similarly, slot 70b is dimensioned to slidably
receive knife actuating bar 44.
[0019] Slide block 52 (FIG. 12) includes a hub 80 which
includes a resilient finger 80a configured to be snap-fit
into a pivot hole 82 formed in firing lever 50. Firing lever
50 is pivotal about hub 80 when the slide block 52 is in
a retracted position to facilitate actuation of the firing as-
sembly 20 from either side of stapler 10. Pedal 54 is re-
ciprocally received within a hole 84 formed in slide block
52. Pedal 54 includes a split body portion 54a which is
configured to straddle a proximal end 102 of knife actu-
ating bar 44. In one embodiment, split body portion 54a
includes an angled distal surface 86. A pin 88 extends
upwardly from pedal 54 through hole 84 in slide block
52. A biasing member 90 is positioned between split body
portion 54a and slide block 52, about pin 88 to urge pedal
54 downwardly away from slide block 52. In the retracted
position of slide block 52, pedal 54 is received in a cutout
55 formed in a bottom wall 22a of channel member 22
(FIG. 20).
[0020] Firing lever 50 includes first and second finger
engagement members 50a and 50b, either one of which
can be selectively engaged to move the firing lever 50
through a firing stroke from either side of stapler 10. An
arcuate recess 94 (FIG. 12B) is formed in a bottom sur-
face of firing lever 50 which slidably receives pin 88 of
pedal 54 to define the range of rotation through which
firing lever 50 can pivot about hub 80 of slide block 52.
As used herein, a firing stroke is defined as movement
of firing lever 50 from a fully retracted position (FIG. 25)
to a fully advanced position (FIG. 30). A stop recess 94a
is formed at each end of arcuate recess 94. Stop recess-
es 94a are configured and dimensioned to receive the
end of pin 88 of pedal 54 to prevent pivotal movement of
firing lever 50 about hub 80 during a firing stroke of sur-
gical stapler 10. More specifically, when the firing assem-
bly 20 is actuated to advance slide block 52 distally within
stationary housing 26, angled distal surface 86 of pedal
54 engages channel member 22 and is cammed out of
cutout 55 (FIG. 27) to urge pin 88 upwardly into a stop
recess 94a to prevent pivotal movement of firing lever 50
during movement of firing lever 50 through a firing stroke.
As is evident, pin 88 must be positioned beneath a stop
recess 94a to allow pedal 54 to lift upwardly from cutout
55 to allow firing lever 50 to be moved through the firing
stroke. Thus, firing lever 50 must be pivoted to one side
or the other of firing assembly 20 before the firing lever
50 can be moved through a firing stroke.
[0021] Knife actuating bar 44 includes a proximal end
having a stepped portion 100 which includes a proximal
first step 102 having a first height and a second step 104
having a second height which is greater than the first
height. A distal end of actuating bar 44 includes an up-
turned hook portion 106 and upper and lower notches 49
and 51. A finger 108 projects upwardly from knife actu-
ating bar 44 between first and second steps 102 and 104.
As shown in FIG. 27, finger 108 is slidably received within

a recess 110 formed in an underside of slide block 52.
When slide block 52 is advanced distally within stationary
housing 26, finger 108 moves within recess 110 such
that slide block 52 moves in relation to knife actuating
bar 44 until finger 108 engages a wall 112 (FIG. 32) de-
fining a proximal end of recess 110. When finger 108
engages wall 112, further distal movement of slide block
52 will also effect distal movement of knife actuating bar
44. As will be evident below, this arrangement allows for
staples to be ejected from SULU 18 prior to cutting of
tissue.
[0022] Cam bar 46 includes a pair of sidewalls 114
(FIG. 12) and a base wall 116 (FIG. 12A). The proximal
end 114a of each sidewall 114 includes a raised wall
portion 118. Each raised wall portion 118 is configured
to be fixedly received in a slot (not shown) formed in an
underside of slide block 52 to fixedly secure the proximal
end of cam bar 46 to slide block 52. Alternately, slide
block 52 may be molded about the proximal end of knife
actuating bar 44. The distal end 114c of each sidewall
114 includes an angled camming surface 114b. Base
wall 116 defines a distally extending elongated slot 123
(FIG. 12A) which extends from the distal end of cam bar
46 along a substantial length of the cam bar 46 and a
proximally extending longitudinal slot 121. Slot 121 is po-
sitioned to facilitate the passage of pedal 54 through cut-
out 55 of channel member 22 when slide block 52 is in
the retracted position (see FIG. 27).
[0023] Sidewalls 114 of cam bar 46 are slidably posi-
tioned in slots 70a and 70c of guide block 48 and knife
actuating bar 44 is slidably positioned in longitudinal slot
70b of guide block 48. When firing assembly 20 is sup-
ported in channel member 22 and firing lever 50 is pivoted
to one side of stationary housing 26 and pushed distally,
slide block 52 is moved distally within stationary housing
26. As slide block 52 begins to move distally, tapered
surface 86 of pedal 54 engages a distal edge of channel
member 22 defining cutout 55 to urge pedal 54 upwardly
out of cutout 55, through slot 121 of cam bar 46, and onto
an inner surface of stationary housing 26 of firing assem-
bly 20 (FIG. 27). As this occurs, pin 88 of pedal 54 moves
into a stop recess 94a to prevent further pivotal move-
ment of firing lever 50. If firing lever 50 is not pivoted to
a position in which pin 88 is positioned beneath a stop
recess 94a, pedal 54 will be prevented from moving up-
wardly out of cutout 55 and firing lever 50 will be prevent-
ed from moving through a firing stroke. As firing lever 50
is moved distally, finger 108 moves within recess 110
such that knife actuating bar 44 remains stationary as
cam bar 46 is advanced distally. When finger 108 engag-
es proximal wall 112 defining recess 110, knife actuating
bar 44 is moved distally with slide block 52 and cam bar
46. As will be discussed below, when cam bar 46 and
knife actuating bar 44 are moved distally within stationary
housing 26 of firing assembly 20 and channel member
22, angled camming surfaces 114b of cam bar 46 are
moved through SULU 18 to eject fasteners from SULU
18. Simultaneously, although with a preset delay equal
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to the length of recess 112 (FIG. 32), knife actuating bar
44 drives a knife blade 40 through SULU 18 to dissect
tissue.
[0024] U.S. Patent No. 7,631,794 ("the ’794 patent")
discloses a surgical fastener applying apparatus which
includes a firing assembly similar to that described
above.
[0025] FIGS. 13-17 illustrate SULU 18. Referring to
FIG. 17, SULU 18 includes a body 120, a plurality of
staple pushers 122 (only one is shown), a bottom cover
124, a knife 40 having an angled sharpened leading edge
or blade 40a, a plurality of staples 126 (only one is
shown), and a pivotally mounted safety lockout 128. A
proximal end of body 120 includes a flexible finger 120a
which projects slightly beyond the outer wall defining
body 120. Finger 120a frictionally engages an inner wall
of channel member 22 to retain the proximal end of SULU
18 within channel member 22 when SULU 18 is releas-
ably positioned within channel member 22. As is known
in the art, body 120 has a plurality of rows of staple re-
taining slots 130, e.g., four, six, etc. and a linear slotted
knife track 132 centrally disposed in body 120. Surgical
stapler 10 can be dimensioned to receive or accommo-
date SULU’s of different staple line lengths including,
e.g., 60mm, 80mm and 100mm. Knife 40 includes a
downturned hook portion 40b which is positioned to en-
gage upturned hook portion 106 of knife actuating bar 44
when SULU 18 is positioned within channel member 22.
[0026] In the illustrated embodiment, body 120 in-
cludes two staggered rows of slots 130 formed on either
side of linear slotted knife track 132. The staggered rows
of slots 130 extend beyond the distal end of knife track
132 to facilitate staple formation beyond the distal end
of the stroke of the knife blade 40.
[0027] Staple pushers 122 may be configured to ex-
tend into one or more slots 130. In one embodiment, a
single pusher is associated with each slot 130. Alternate-
ly, as illustrated in FIG. 17, each pusher 122 can be con-
figured to extend into two adjacent slots 130 and is po-
sitioned beneath respective staples 126 which are re-
tained in slots 130. As is known in the art, each pusher
122 includes a lower cam surface 122a which is posi-
tioned to engage one of cam surfaces 114b on the distal
end of cam bar 46 such that movement of cam bar 46
through SULU 18 sequentially lifts each respective push-
er 122 within its respective slot or slots 130 to eject sta-
ples from slots 130.
[0028] Bottom cover 124 partially encloses a channel
125 (FIG. 18) formed within the cartridge body 120. A
longitudinal ridge 134 is formed on an upper surface of
bottom cover 124 and provides a bearing surface for a
knife supporting member 136 which is secured to a bot-
tom edge of knife 40. Knife 40 may be secured to sup-
porting member 136 via pins, welding or other known
fastening techniques. During a firing stroke, knife 40 is
guided along knife track 132 as the firing lever 50 is ad-
vanced through channel member 22. A pair of slots 138
are defined between the sides of ridge 134 and an outer

wall of cartridge body 120. Longitudinal ridge 134 is po-
sitioned within body 120 and dimensioned to be slidably
received in elongated slot 120 (FIG. 12a) of cam bar 46
such that cam bar 46 is slidably movable through car-
tridge body 120 about longitudinal ridge 134 to eject sta-
ples 126 from SULU 18.
[0029] Safety lockout 128 is pivotally disposed on an
upper proximal end of body 120 and is pivotal about a
pivot member 150 (FIG. 17) from a locked orientation
(FIG. 26) to unlocked orientation (FIG. 34). Pivot member
150 is received in openings 154 in body 120. A biasing
member, e.g., spring 152, is positioned between knife
supporting member 136 and safety lockout 128 to urge
safety lockout 128 towards the unlocked orientation.
Safety lockout 128 includes a proximal hook 156 which
is positioned to receive an engagement member 158
formed on the knife 40 to retain the safety lockout 128 in
the locked orientation when the knife 40 is in the retracted
position (FIG. 19). When the knife 40 is moved towards
the advanced position during a firing stroke, engagement
member 158 is moved away from proximal hook 156 to
allow safety lockout 128 to pivot towards the unlocked
position in response to the urging of spring 152. It is noted
that safety lockout 128 is prevented from pivoting to the
unlocked position when the anvil half-section 12 and car-
tridge receiving half-section 14 are in the clamped posi-
tion because the top surface 128a of safety lockout 128
engages an inner surface of anvil half-section 12 to pre-
vent pivoting of safety lockout 128. Safety lockout 128
defines a slot 160 dimensioned to slidably receive the
knife 40. In the retracted position of the knife 40, the lead-
ing edge 40a of knife 40 is confined within slot 160 safety
lockout 128 to prevent accidental engagement and injury
to medical personnel with leading edge 40a of knife 40.
[0030] Referring again to FIGS. 2-3, anvil half-section
12 includes a proximal handle portion 12a and a distal
anvil portion 12b. Anvil portion 12b includes a staple de-
forming portion 198 which, as known in the art, includes
a plurality of staple deforming recesses and faces a top
surface of SULU 18 when SULU 18 is positioned in the
channel member 22. As is also known in the art, the staple
deforming portion 198 includes a central longitudinal slot
(not shown) for receiving the knife 40 as the knife 40 is
moved through the SULU 18. The staple deforming por-
tion 198 can be formed integrally with anvil half-section
12, or in the alternative, secured to anvil half-section 12
by a fastening process such as welding. A pair of locating
fingers 170 are positioned adjacent the proximal end of
the staple deforming portion 198 of anvil portion 12b and
function to properly align SULU 18 with staple deforming
portion 198.
[0031] A central portion of anvil half-section 12 in-
cludes a pair of cylindrical lateral support members 172.
During assembly of anvil half-section 12 and cartridge
receiving half-section 14, lateral support members 172
are supported in U-shaped recesses 174 formed on a
central portion 173 of cartridge receiving half-section 14
(FIG. 28). Lateral support members 172 are also posi-
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tioned to be received in cutouts 176 formed on spaced
flange portions 178 of clamping lever 16 when the clamp-
ing lever 16 is moved toward the clamped position (see
FIGS. 1 and 2B). Proximal handle portion 12a is ergo-
nomically formed and includes a thumb-engaging abut-
ment 180 and a gripping portion 182. A proximal end of
handle portion 12a includes a downwardly extending fin-
ger 184 which includes a pair of opposed teardrop
shaped protrusions 186 which will be discussed in further
detail below. Protrusions 186 may assume a variety of
configurations.
[0032] Cartridge receiving half-section 14 includes a
central portion 173 which defines spaced centrally dis-
posed U-shaped recesses 174 positioned to support lat-
eral support members 172 of anvil half-section 12. A dis-
tal wall 173a of central portion 173 defines a tissue stop.
A pair of lateral cylindrical pivot members 187 are posi-
tioned beneath recesses 174. Each pivot member de-
fines a flat 187a (FIG 2a).
[0033] The proximal end of cartridge receiving half-
section 14 also includes a pair of vertical support mem-
bers 188. Each vertical support member 188 includes an
elongated vertical slot 188a having a rounded bottom
surface. Vertical slots 188a are dimensioned to receive
protrusions 186 formed on finger 184 of anvil half-section
12 (see also FIG. 21) when the anvil half-section 12 is
supported on the cartridge receiving half-section 14 dur-
ing assembly. By positioning protrusions 186 within ver-
tical slots 188a, anvil half-section 12 can be pivoted in a
scissor-like action with respect to the cartridge receiving
half-section 14 between open and closed positions. In
one embodiment, protrusions 186 have a tear drop pro-
file. At least one sidewall of cartridge receiving half-sec-
tion 14 includes a depression 189 (see FIG. 3) which will
be discussed in further detail below.
[0034] Clamping lever 16 also includes a handle por-
tion 190 including a grip 190a and a thumb engaging
abutment 192. As discussed above, a pair of spaced
flange portions 178 are supported on the distal end of
clamping lever 16. Each flange portion 178 defines a cut-
out 176 dimensioned to receive a respective lateral sup-
port member 172 of anvil half-section 12 when stapler
10 is moved towards the clamped position (FIG. 2B). The
distal end of clamping lever 16 also defines a pair of distal
C-shaped recesses 194 which are dimensioned to re-
ceive pivot members 187. Each recess 194 defines a
mouth which is smaller in width than the diameter of the
pivot members 187 of cartridge half-section 14. Because
the mouth of each C-shaped recess 194 is smaller in
width than the diameter of the pivot member 187, when
clamp lever 16 is secured to cartridge receiving half-sec-
tion 14 (FIG. 24), the pivot members 187 must be slid
into recesses 194 along the surface of flats 187a of the
pivot members 187. As such, clamping lever 16 must be
positioned as shown in FIG. 2A to pivotally secure clamp-
ing lever 16 about pivot members 187 of cartridge receiv-
ing half-section 14. After positioning pivot members 187
in C-shaped recesses 194, clamping lever 16 can be ro-

tated in a counter-clockwise direction as shown in FIG.
2A to the position shown in FIG. 2 to secure clamp lever
16 to cartridge receiving half-section 14. As can be ap-
preciated, to attach clamping lever 16 to pivot member
187, clamping lever 16 is positioned at an obtuse angle
with respect to the cartridge receiving half-section prox-
imal portion as shown in FIG 2A. Clamping lever 16 is
then pivoted to an attached but unclamped position at an
acute angle with respect to the proximal portion of the
cartridge receiving half-section 14 as shown in FIG. 18.
[0035] As shown in FIG. 3A, an inner wall of clamping
lever 16 includes a protrusion 201. As clamping lever 16
is rotated from the position shown in FIG. 2A to the po-
sition shown in FIG. 2B, protrusion 201 moves along and
is deformed by an outer wall of cartridge receiving half-
section 14 until protrusion 201 moves into depression
189 (FIG. 2A) formed in the sidewall of cartridge receiving
half-section 14. By positioning protrusion 201 in depres-
sion 189, clamping lever 16 is prevented from rotating to
a position in which the clamping lever 16 can be disen-
gaged from the cartridge receiving half-section 14 (FIG.
2A) unless a sufficient force is applied in the opposing
direction.
[0036] Referring to FIG. 2, after clamping lever 16 has
been secured to cartridge receiving half-section 14 and
SULU 18 and firing assembly 20 are loaded into channel
member 22, anvil section 12 can be assembled to car-
tridge receiving half-section 14. It is noted that SULU 18
and firing assembly 20 can be loaded into channel mem-
ber 22 prior to or after securement of clamping lever 16
to cartridge receiving half-section 14. To attach anvil half-
section 12 to cartridge receiving half-section 14, protru-
sions 186 of finger 184 are positioned in vertical slots
188a of vertical support member 188 of cartridge receiv-
ing half-section 14. Thereafter, anvil half-section 12 is
rotated towards cartridge receiving half-section 14 to po-
sition lateral support members 172 in U-shaped recesses
174.
[0037] In order to position surgical stapler 10 in the
clamped position, clamping lever 16 is rotated in a coun-
ter-clockwise direction from the position shown in FIG.
2B. As clamping lever 16 is rotated, lateral support mem-
bers 172 are received in cutouts 176 of flange portions
178 of clamping lever 16 and cammed towards cartridge
receiving half-section 14. As shown in FIG. 3, a spring
member 200 is secured to an inner surface of clamping
lever 16, such as by welding, at a position to engage
cartridge receiving portion 14 to urge clamping lever 16
to the non-clamped position of FIG. 2B. In the clamped
position shown in FIG. 1, the staple deforming portion
198 of anvil half-section 12 is positioned in close approx-
imation with the top surface of SULU 18.
[0038] Referring to FIGS. 18 and 22-27, the proximal
end of clamping lever 16 includes a cutout 204, a resilient
cantilevered locking member 206 positioned within the
cutout 204, and a resilient engagement member 208 sup-
ported on the locking member 206. Locking member 206
defines an opening 210 and a finger engagement surface
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212. Engagement member 208 defines a hook portion
which is positioned within opening 210 and includes a
transverse locking surface 208a. In one embodiment, the
cantilevered locking member 206 is integrally formed with
clamping lever 16 and is connected to clamping lever 16
by a living hinge 213 (FIG. 23). Referring to FIGS. 3, 25
and 27, the proximal end of cartridge receiving half-sec-
tion 14 includes a catch member 214 which extends
downwardly from cartridge receiving half-section 14. In
one embodiment, catch member 214 is integrally formed
with half-section 14 and has a transverse locking surface
214a. Catch member 214 is positioned to be received
within opening 210 and to engage and deflect engage-
ment member 208 inwardly when clamping lever 16 is
moved to the clamped position such that locking surface
208a of engagement member 208 automatically snaps
into releasable engagement with locking surface 214a
when clamp lever 16 is moved to the clamped position
to retain clamping lever 16 in the clamped position. To
accomplish this, locking member 214 and engagement
member 208 define angled cam surfaces which abut dur-
ing movement of the clamping lever 16 to the clamped
position to deflect engagement member 208 inwardly
past catch member 214. In order to release engagement
member 208 from catch member 214, cantilevered lock-
ing member 206 can be depressed by pressing on finger
engagement surface 212 to move engagement member
208 inwardly out of engagement with catch member 214.
When this occurs, spring member 200 automatically urg-
es clamping lever 16 to the unclamped position.
[0039] Referring to FIGS. 3, 12, 19 and 26, as dis-
cussed above, guide block 48 is pivotally supported in
stationary housing 26 of firing assembly 20. Guide block
48 includes a distally extending nose portion 220 (FIGS.
12 and 26) which rests beneath SULU 18 when SULU
18 is supported in channel member 22. The internal sur-
face of guide block 48 includes locking surfaces 222 (FIG.
19) which are received in notches 49 and 51 of knife
actuating bar 44 when the stapler 10 is in an unclamped
position. When the SULU 18 is positioned in the channel
member 22, prior to moving clamp lever 16 to the
clamped position, SULU 18 is positioned atop nose por-
tion 220 and is not fully seated in the channel member
22, as discussed above. When the stapler 10 is moved
to the clamped position, locating fingers 170 of anvil half-
section 12 (FIG. 3) engage a top surface of body 120 of
SULU 18 to fully seat SULU 18 in channel member 22.
Locating fingers 170 engage SULU 18 to properly posi-
tion SULU 18 in relation to anvil portion 12b. As SULU
18 is fully seated in channel member 22, SULU 18 press-
es downwardly on nose portion 220 of guide block 48 to
pivot guide block 48 about protrusions 72. When guide
block 48 pivots, locking surfaces 222 move from notches
49 and 51 to unlock knife actuating bar 44 (FIG. 26). This
configuration prevents movement of the knife actuating
bar 44 in relation to guide block 48 prior to clamping to
ensure that the knife actuating bar 44 and SULU knife
40 remain properly positioned for operational engage-

ment prior to use.
[0040] Referring to FIGS. 24-28, when stapler 10 is in
the clamped, unfired position, slide block 52 of firing as-
sembly 20 is in the retracted position at the proximal end
of channel member 22 and stationary housing 26 (see
FIG. 27). In this position, pedal 54 is positioned in cutout
55 of channel member 22 and pin 88 of pedal 54 is po-
sitioned in arcuate recess 94 of firing lever 50 beneath
stop recesses 94a. As such, firing lever 50 can be pivoted
to facilitate actuation of stapler 10 from either side of the
stapler 10. In addition, in this position of slide block 52,
finger 108 of knife actuating bar 44 is positioned adjacent
the distal wall of recess 110 of slide block 52. Engage-
ment member 208 is also engaged with locking member
214 to retain clamping lever 16 in the clamped position.
[0041] When slide block 52 is in the retracted position,
knife 40 and cam surfaces 114b of cam bar 46 are posi-
tioned in the proximal end of SULU 18 and, proximal hook
156 of safety lockout 128 is positioned in engagement
with engagement member 158 of knife 40 to retain safety
lockout 128 in the locked orientation. In addition, down-
tumed hook portion 40b of knife 40 is engaged with up-
turned hook portion 106 of knife actuating bar 44 to con-
nect firing assembly 20 to knife 40 of SULU 18.
[0042] When the firing lever 50 is advanced distally in
the direction indicated by arrow "A" in FIG. 29, slide block
52 is moved distally within stationary housing 26 of firing
assembly 20 to effect corresponding movement of cam
bar 46 and delayed movement of knife actuating bar 44
(see FIGS. 30-32). As discussed above, the delayed
movement of the knife actuating bar 44 is equal to the
length of recess 110 of slide block 52 and results from
movement of finger 108 of knife actuating bar 44 within
recess 110 of slide block 52. Movement of knife actuating
bar 44 with slide block 52 begins when finger 108 abuts
the proximal wall 112 of recess 110. As cam bar 46 is
moved distally through stationary housing 26 of firing as-
sembly 20, cam surfaces 114b on sidewalls 114 of cam
bar 46 are advanced through SULU 18 to sequentially
engage pushers 122 to eject staples 126 from slots 130
of body 120. Concurrently, since the distal end of knife
actuating bar 44 is engaged with knife 40, knife 40, after
the preset delay, is advanced through SULU 18 to incise
tissue between the staple lines.
[0043] As shown in phantom in FIG. 32, when slide
block 52 moves distally within stationary housing 26, ped-
al 54 rides up over channel member 22 and moves along
inner surface of stationary housing 26 of firing assembly
20. When this occurs, pin 88 of pedal 54 moves into a
stop recess 94a to prevent further pivotal movement of
firing lever 50.
[0044] When knife 40 is moved distally within SULU
18, engagement member 158 of knife 40 is disengaged
with proximal hook 156 of safety lockout 128.
[0045] When the firing lever 50 is returned to its prox-
imal-most position to retract cam bar 46 and knife 40, as
shown in FIGS. 33 and 34, and the cantilevered locking
member 206 is depressed to disengage engagement
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member 208 from catch member 214, spring 200 urges
clamping lever 16 to its unclamped position to allow sta-
pler 10 to move to the open position. In the open position,
anvil half-section 12 is spaced from cartridge receiving
half-section 14 and spring 152 (FIG. 17) pivots safety
lockout 128 in the direction indicated by arrow B in FIG.
34 about pivot member 150 to its unlocked position such
that safety lockout 128 projects upwardly from SULU 18.
In the unlocked position, safety lockout 128 prevents
movement of the stapler 10 back to the clamped position.
In order to reuse stapler 10, used SULU 18 must be re-
placed with a new SULU 18.
[0046] During a surgical procedure, SULU 18 can be
replaced multiple times to facilitate multiple uses of sta-
pler 10 on a single patient. If an integrated unit is provided,
the SULU and firing assembly can be replaced multiple
times. Since each SULU 18 is provided with a fresh knife
40, tearing of tissue is minimized. After the surgical pro-
cedure, the used SULU(S) 18 and the firing assembly 20
can be removed from the channel member 22 and dis-
posed of in an appropriate manner. Thereafter, clamping
lever 16 can be removed from cartridge receiving half-
section 14 by rotating clamping lever 16 (forcing protru-
sion 201 out of and past depression 189) to the position
shown in FIG. 2A (aligned with flats 187a of pivot mem-
bers 187) and disengaging pivot members 187 from C-
shaped recesses 194. The anvil half-section 12, cartridge
receiving half-section 14 and clamping lever 16, as sep-
arated units, can now be sterilized, such as by autoclav-
ing, and reused with a new SULU 18 and firing assembly
20 in the manner discussed above.
[0047] It will be understood that various modifications
may be made to the embodiments of the surgical fastener
applying apparatus disclosed herein. Therefore, the
above description should not be construed as limiting,
but merely as exemplifications of embodiments. Those
skilled in the art will envision other modifications within
the scope of the appended claims.

Claims

1. A surgical fastener applying apparatus comprising:

an anvil half-section (12) including a distal anvil
portion and a proximal handle portion;
a cartridge receiving half-section (14) defining
an elongated channel member (22), the elon-
gated channel member having a distal portion
(24a) dimensioned to releasably receive a car-
tridge (18) and a proximal portion configured to
support a firing assembly (20),; and
a clamping lever (16) secured to the cartridge
receiving half section (14), the clamping lever
having a proximal portion and a distal portion
and including a handle portion, the clamping le-
ver (16) being operably associated with the anvil
half-section (12) and the cartridge receiving half-

section (14) and being movable from an un-
clamped position to a clamped position to re-
leasably secure the anvil portion of the anvil half-
section in close approximation with the car-
tridge,

characterized in that
the cartridge receiving half-section further includes
a sidewall defining a depression (189);
the clamping lever (16) further includes a sidewall
having a protrusion (201); and
the clamping lever (16) is mountable to the cartridge
receiving half-section (14) at a first angle and rotated
toward a clamping position to move the protrusion
(201) within the depression (189) to prevent the
clamping lever from moving to a position where it
could be disengaged from the cartridge receiving
section.

2. The surgical fastener applying apparatus according
to claim 1, wherein the clamping lever (16) has a C-
shaped recess (194) and the cartridge receiving half-
section has a pivot member (187) having a flat sur-
face (187a) wherein the C-shaped recess (194) has
a width smaller than a diameter of the pivot member
(187) such that the pivot member needs to be slid
into the recess along a surface of the flat surface
(187a).

3. The surgical fastener applying apparatus according
to any one of claims 1-2, wherein the clamping lever
(16) is inserted into engagement with the pivot mem-
ber (187) at an obtuse angle to a proximal portion of
the cartridge receiving half-section and pivoted to an
acute angle to the proximal portion of the cartridge
receiving section.

4. The surgical fastener applying apparatus according
to any one of claims 1-3, wherein the clamping lever
(16) has a flange (178) having a cutout (176) dimen-
sioned to receive a lateral support (172) of the anvil
half section.

5. The surgical fastener applying apparatus according
to any one of claims 1-4, further including a spring
member (200) which is supported on the clamping
lever (16) and positioned to engage the cartridge re-
ceiving half-section to urge the clamping lever to the
unclamped position.

6. The surgical fastener applying apparatus according
to any one of claims 1-5, wherein the clamping lever
(16) is releasably secured to the cartridge receiving
half-section.

7. The surgical fastener applying apparatus according
to any one of claims 1-6, further including a firing
assembly (20) including a stationary housing (26),
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the stationary housing including a blocking member
to prevent proximal movement of a slide block (52)
of the firing assembly.

Patentansprüche

1. Vorrichtung zum Anbringen von chirurgischen Be-
festigungsmitteln, die Folgendes umfasst:

einen Ambosshalbabschnitt (12), der einen dis-
talen Ambossbereich und einen proximalen
Griffbereich beinhaltet;
einen Patronenaufnahmehalbabschnitt (14),
der ein längliches Kanalelement definiert, wobei
das längliche Kanalelement einen distalen Be-
reich (24a), der bemessen ist, um eine Patrone
(18) lösbar aufzunehmen, und einen proximalen
Bereich (22) aufweist, der konfiguriert ist, um
eine Auslöseanordnung (20) zu tragen; und
einen Klemmhebel (16), der an dem Patronen-
aufnahmehalbabschnitt (14) befestigt ist, wobei
der Klemmhebel einen proximalen Bereich und
einen distalen Bereich aufweist und einen Griff-
bereich beinhaltet, wobei der Klemmhebel (16)
mit dem Ambosshalbabschnitt (12) und dem Pa-
tronenaufnahmehalbabschnitt (14) wirkver-
knüpft ist und wobei dieser von einer nicht ge-
klemmten Position in eine geklemmte Position
bewegbar ist, um den Ambossbereich des Am-
bosshalbabschnitts in enger Annäherung an die
Patrone lösbar zu befestigen,

dadurch gekennzeichnet, dass
der Patronenaufnahmehalbabschnitt ferner eine
Seitenwand beinhaltet, die eine Vertiefung (189) de-
finiert;
der Klemmhebel (16) ferner eine Seitenwand bein-
haltet, die einen Vorsprung (201) aufweist; und
der Klemmhebel (16) in einem ersten Winkel an dem
Patronenaufnahmehalbabschnitt (14) montierbar ist
und zu einer Klemmposition gedreht wird, um den
Vorsprung (201) innerhalb der Vertiefung (189) zu
bewegen, um zu verhindern, dass sich der Klemm-
hebel in eine Position bewegt, in der er von dem
Patronenaufnahmeabschnitt getrennt werden könn-
te.

2. Vorrichtung zum Anbringen von chirurgischen Be-
festigungsmitteln nach Anspruch 1, wobei der
Klemmhebel (16) eine C-förmige Aussparung (194)
aufweist und der Patronenaufnahmehalbabschnitt
ein Schwenkelement (187) aufweist, das eine flache
Oberfläche (187a) aufweist, wobei die C-förmige
Aussparung (194) eine Breite aufweist, die derart
kleiner als ein Durchmesser des Schwenkelements
(187) ist, dass das Schwenkelement entlang einer
Oberfläche der flachen Oberfläche (187a) in die Aus-

sparung geschoben werden muss.

3. Vorrichtung zum Anbringen von chirurgischen Be-
festigungsmitteln nach einem der Ansprüche 1-2,
wobei der Klemmhebel (16) in Eingriff mit dem
Schwenkelement (187) in einem stumpfen Winkel
zu einem proximalen Bereich des Patronenaufnah-
mehalbabschnitts eingeführt und in einem spitzen
Winkel zu dem proximalen Bereich des Patronen-
aufnahmeabschnitts geschwenkt wird.

4. Vorrichtung zum Anbringen von chirurgischen Be-
festigungsmitteln nach einem der Ansprüche 1-3,
wobei der Klemmhebel (16) einen Flansch (178) auf-
weist, der einen Ausschnitt (176) aufweist, der be-
messen ist, um einen seitlichen Träger (172) des
Ambosshalbabschnitts aufzunehmen.

5. Vorrichtung zum Anbringen von chirurgischen Be-
festigungsmitteln nach einem der Ansprüche 1-4, die
ferner ein Federelement (200) beinhaltet, das auf
dem Klemmhebel (16) getragen und positioniert ist,
um den Patronenaufnahmehalbabschnitt in Eingriff
zu bringen, um den Klemmhebel in die nicht ge-
klemmte Position zu drücken.

6. Vorrichtung zum Anbringen von chirurgischen Be-
festigungsmitteln nach einem der Ansprüche 1-5,
wobei der Klemmhebel (16) an dem Patronenauf-
nahmehalbabschnitt lösbar befestigt ist.

7. Vorrichtung zum Anbringen von chirurgischen Be-
festigungsmitteln nach einem der Ansprüche 1-6, die
ferner eine Auslöseanordnung (20) beinhaltet, die
ein stationäres Gehäuse (26) beinhaltet, wobei das
stationäre Gehäuse ein Blockierelement beinhaltet,
um eine proximale Bewegung eines Schiebeblocks
(52) der Auslöseanordnung zu verhindern.

Revendications

1. Appareil d’application de fixation chirurgicale
comprenant :

une demi-section d’enclume (12) comportant
une partie d’enclume distale et une partie de poi-
gnée proximale ;
une demi-section de réception de cartouche
(14) définissant un élément de canal allongé,
l’élément de canal allongé présentant une partie
distale (24a) dimensionnée pour recevoir de
manière amovible une cartouche (18) et une
partie proximale (22) conçue pour supporter un
ensemble déclencheur (20), ; et
un levier de serrage (16) fixé à la demi-section
de réception de cartouche (14), le levier de ser-
rage présentant une partie proximale et une par-
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tie distale et comportant une partie de poignée,
le levier de serrage (16) étant associé de ma-
nière opérationnelle à la demi-section d’enclu-
me (12) et à la demi-section de réception de
cartouche (14) et pouvant être déplacé d’une
position non serrée à une position serrée pour
fixer de manière amovible la partie d’enclume
de la demi-section d’enclume à proximité étroite
de la cartouche, caractérisé en ce que la car-
touche recevant la demi-section comporte en
outre une paroi latérale définissant une dépres-
sion (189) ;
le levier de serrage (16) comporte en outre une
paroi latérale présentant une saillie (201) ; et
le levier de serrage (16) peut être monté sur la
demi-section de réception de cartouche (14) se-
lon un premier angle et tourné vers une position
de serrage pour déplacer la saillie (201) à l’in-
térieur de la dépression (189) pour empêcher le
levier de serrage de se déplacer vers une posi-
tion où il pourrait être dégagé de la section de
réception de cartouche.

2. Appareil d’application de fixation chirurgicale selon
la revendication 1, dans lequel le levier de serrage
(16) présente un évidement en forme de C (194) et
la demi-section de réception de cartouche présente
un élément de pivot (187) présentant une surface
plate (187a) dans lequel l’évidement en forme de C
(194) présente une largeur inférieure à un diamètre
de l’élément de pivot (187) de telle sorte que l’élé-
ment de pivot doit être glissé dans l’évidement le
long d’une surface de la surface plate (187a).

3. Appareil d’application de fixation chirurgicale selon
l’une quelconque des revendications 1 à 2, dans le-
quel le levier de serrage (16) est inséré en prise avec
l’élément de pivot (187) selon un angle obtus par
rapport à une partie proximale de la demi-section de
réception de cartouche et pivoté selon un angle aigu
par rapport à la partie proximale de la section de
réception de cartouche.

4. Appareil d’application de fixation chirurgicale selon
l’une quelconque des revendications 1 à 3, dans le-
quel le levier de serrage (16) possède une bride
(178) présentant une découpe (176) dimensionnée
pour recevoir un support latéral (172) de la demi-
section d’enclume.

5. Appareil d’application de fixation chirurgicale selon
l’une quelconque des revendications 1 à 4, compor-
tant en outre un élément à ressort (200) qui est sup-
porté sur le levier de serrage (16) et positionné pour
être mis en prise avec la demi-section de réception
de cartouche afin de pousser le levier de serrage
vers le position non serrée.

6. Appareil d’application de fixation chirurgicale selon
l’une quelconque des revendications 1 à 5, dans le-
quel le levier de serrage (16) est fixé de manière
amovible à la demi-section de réception de cartou-
che.

7. Appareil d’application de fixation chirurgicale selon
l’une quelconque des revendications 1 à 6, compre-
nant en outre un ensemble déclencheur (20) com-
portant un boîtier fixe (26), le boîtier fixe comportant
un élément de blocage pour empêcher le mouve-
ment proximal d’un bloc coulissant (52) de l’ensem-
ble déclencheur.
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