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Description

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to surgical sta-
pling instruments and, more particularly, to surgical sta-
pling instruments including a cartridge having multiple
staple sizes.

2. Background of Related Art

[0002] There are several known types of surgical sta-
pling instruments specifically adapted for use in various
procedures such as end-to-end anastomosis, gastroin-
testinal anastomosis, endoscopic gastrointestinal anas-
tomosis, and transverse anastomosis. Examples of sta-
pling instruments for these various procedures can be
found in U.S. Patent Nos. 5,915,616; 6,202,914;
5,865,361; and 5,964,394.
[0003] Each surgical stapling instrument includes an
anvil which is approximated relative to a staple cartridge.
The staple cartridge typically has one or more laterally
spaced rows of staples which, depending on the partic-
ular stapling instrument, may be arranged in a linear or
non-linear configuration. The anvil includes staple form-
ing depressions which are aligned with and/or in regis-
tration with the staple slots of the staples in the cartridge.
In use, each of the surgical stapling instruments involves
the gripping of tissue to be fastened, the ejecting of indi-
vidual staples, the forcing of staples through the gripped
tissue and the closing and/or forming of the staples
against the staple forming depressions of the anvil
[0004] A common issue in transecting tissue and/or in
anastomosis procedures, employing any one of the sur-
gical stapling instruments disclosed above, is the balance
between anastomotic strength and the degree of hemos-
tasis achievable. It is known to include different size sta-
ples in  a surgical stapling apparatus having a constant
gap (i,e. a uniform distance) between an anvil and a sta-
ple cartridge.
[0005] EP1316290 discloses a surgical stapling instru-
ment comprising a frame having a body portion and a
handle. WO 97/34533 discloses a suturing device having
an elongated tubular housing and a suturing apparatus
at one end. EP1479346 discloses a surgical severing
and stapling instrument which clamps tissue within an
end effector of an elongate channel pivotally opposed by
an anvil. WO 03/094747 discloses a surgical stapler in-
cluding a cartridge housing a plurality of different sized
staples.> FR 2838952 discloses a staples having an anvil
including a level structure for application of different com-
pression levels on constant thickness tissues.

SUMMARY

[0006] The present disclosure is directed towards sur-

gical stapling instruments configured to effectuate an im-
proved balance between the anastomotic strength and
the degree of hemostasis at the tissue interface. In par-
ticular, embodiments of the present disclosure include
surgical fasteners of different sizes. Further still, the dis-
tance between an anvil member and a staple cartridge
(i.e, the gap) varies from a centerline of the staple car-
tridge to an outer edge of the staple cartridge. Combining
the different sizes of surgical fasteners with the varying
gap between the anvil member and the staple cartridge
improves the anastomotic strength and the degree of he-
mostasis at the tissue interface.
[0007] Accordingly the present invention provides a
surgical stapling apparatus as defined in claim 1.
[0008] According to one aspect of the disclosure, the
surgical stapling instrument includes a first structure de-
fining having an anvil member operatively associated
therewith, and a second structure defining a staple car-
tridge operatively associated therewith. The staple car-
tridge has a tissue contacting surface with a stepped
cross-sectional profile. The tissue contacting surface of
the staple cartridge also includes a plurality of retention
slots formed therein for retaining a surgical fastener. Dur-
ing operation of the surgical stapling instrument, the anvil
member and the staple cartridge can be approximated
relative to one another.
[0009] The stepped tissue contact surface of the staple
cartridge defines a plurality of tissue contacting surfaces
each having a different height. In one embodiment, the
stepped tissue contacting surface of the cartridge in-
cludes an inner tissue contacting surface having a height,
an intermediate tissue contacting surface having a height
less than the height of the inner tissue  contacting surface,
and an outer tissue contacting surface having a height
less than the height of the intermediate tissue contacting
surface.
[0010] The inner, intermediate, and outer tissue con-
tacting surfaces each include at least one row of retention
slots formed therein. A plurality of surgical fasteners is
disposed, one each, in each retention slot. Each surgical
fastener includes a backspan and a pair of descending
legs.
[0011] The surgical fasteners retained in the retention
slots formed in the inner tissue contacting surface have
a first leg length, the surgical fasteners retained in the
retention slots formed in the intermediate tissue contact-
ing surface have a second leg length, and the surgical
fasteners retained in the retention slots formed in the
outer tissue contacting surface have a third leg length.
In one embodiment, the surgical fasteners retained in the
retention slots formed in the inner tissue contacting sur-
face have a leg length of about 2.3mm, while the surgical
fasteners retained in the retention slots formed in the
intermediate tissue contacting surface have a leg length
of about 3.5mm, and the surgical fasteners retained in
the retention slots formed in the outer tissue contacting
surface have a leg length of about 4.1mm.
[0012] It is envisioned that the surgical stapling instru-
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ment can be a circular-type surgical stapling instrument
wherein the anvil member and the staple cartridge can
be annular. According to the invention, the plurality of
tissue contacting surfaces decreases in height in a radi-
ally outward direction. Accordingly, the inner tissue con-
tacting surface is closest to the center and the outer tissue
contacting surface is furthest from the center of the an-
nular staple cartridge. Moreover, surgical fasteners hav-
ing relatively short leg lengths are retained in the retention
slots closest to the center of the annular staple cartridge
while surgical fasteners having relatively longer leg
lengths are retained in the retention slots furthest from
the center of the annular staple cartridge.
[0013] It is further envisioned that the surgical stapling
instrument can be a linear-type surgical stapling instru-
ment wherein the anvil member and the staple cartridge
are linear. In these instruments, the staple cartridge
and/or the anvil member may define a knife cut line. Ac-
cordingly, the plurality of tissue contacting surfaces de-
creases in height in a direction orthogonally outward from
the knife cut line. In particular, the inner tissue contacting
surface is closest to the knife cut line while the outer
tissue contacting surface is furthest from the knife cut
line. In addition, surgical fasteners having relatively short
leg lengths are retained in the retention slots closest to
the knife cut line while surgical fasteners having relatively
longer leg lengths are retained in the retention slots fur-
thest from the knife cut line.
[0014] It is envisioned that the anvil member can have
a tissue contacting surface with a stepped cross-section-
al profile including a plurality of tissue contacting surfac-
es, wherein each tissue contacting surface has a different
height. In addition, each one of the plurality of tissue con-
tacting surfaces can include at least one annular and/or
linear row of surgical fastener forming depressions
formed therein.
[0015] In non-claimed example, the anvil member can
have a tissue contacting surface which is shaped (i.e.
stepped) to complement the stepped tissue contacting
surface of the staple cartridge. In another non-claimed
example, the anvil member can have a tissue contacting
surface which is stepped while the tissue contacting sur-
face of the staple cartridge is substantially planar. In yet
another embodiment, the anvil member can have a tissue
contacting surface which is shaped to substantially com-
plement the stepped tissue contacting surface of the sta-
ple cartridge (i.e. the depths of the tissue contacting sur-
faces of the stepped anvil member are not equal to the
heights of the individual tissue contacting surfaces of the
tissue contacting surface of the staple cartridge). In still
another embodiment, the anvil member can have a tissue
contacting surface  which is stepped to mirror the tissue
contacting surface of the staple cartridge (i.e. the depths
of individual tissue contacting surfaces of the tissue con-
tacting surface of the anvil member are substantially
equal to the depths of the individual tissue contacting
surfaces of the staple cartridge).
[0016] In other embodiments of the present disclosure,

a surgical stapling instrument includes an operative tool
disposed at one end thereof. The operative tool includes
an anvil member and a staple cartridge. The staple car-
tridge may be included in a disposable surgical stapling
apparatus or in a reusable surgical stapling apparatus.
Further still, a replaceable loading unit may be located
in either the disposable or the reusable surgical stapling
apparatus. In one embodiment, the replaceable loading
unit includes a staple cartridge, while an alternate em-
bodiment of the replaceable loading unit includes a staple
cartridge and an anvil member. In particular, the staple
cartridge includes a plurality of surgical fasteners dis-
posed in rows of retention slots. The surgical fasteners
have different leg lengths wherein a plurality of surgical
fasteners having substantially the same leg length is dis-
posed in a row. A number of fastener ejection members
are disposed in the staple cartridge wherein each fasten-
er ejection member includes a plurality of staple pushers
for ejecting the surgical fasteners in cooperation with an
actuation mechanism.
[0017] The staple cartridge may include an angled tis-
sue contacting surface that peaks at a centerline of the
staple cartridge and tapers towards outer walls of the
staple cartridge. Alternatively, the tissue contacting sur-
face of the staple cartridge may have a surface that is
parallel with the bottom surface of the staple cartridge or
parallel to a plane defined by the backspans of surgical
fasteners disposed in a selected row. The parallel surface
of the tissue contacting surface has a width dimension
that is sufficient to accommodate at least one row of sur-
gical fasteners. The staple cartridge may include a knife
channel.
[0018] In cooperation with the presently disclosed sta-
ple cartridge, the anvil member may include a planar tis-
sue contacting surface that is substantially parallel to the
bottom surface of the staple cartridge or parallel to a
plane defined by the backspans of surgical fasteners dis-
posed in a selected row. In the alternative, the tissue
contacting surface of the anvil member may be angled
in an opposed manner to the angle of the tissue contact-
ing surface of the staple cartridge. Further still, the tissue
contacting surface of the anvil member may have a planar
surface that is substantially parallel to the bottom surface
of the staple cartridge or parallel to a plane defined by
the backspans of surgical fasteners disposed in a select-
ed row and tapered surfaces that define angles opposite
to the angles defined by the tissue contacting surface of
the staple cartridge. The parallel surfaces of the anvil
member have a width dimension that corresponds to a
width dimension of the parallel surface of the staple car-
tridge.
[0019] It is further contemplated that one embodiment
of the surgical stapling apparatus includes structures for
supplemental sealing of the fastened layers of tissue. In
one embodiment, the surgical stapling apparatus in-
cludes a wound closure assembly having a reservoir and
a supply line. The reservoir is adapted for storing a quan-
tity of a wound closure material and is fluidly coupled to
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the staple cartridge via the supply line for delivering
amounts of the wound closure material to the plurality of
retention slots.
[0020] The presently disclosed surgical stapling instru-
ments, together with attendant advantages, will be more
clearly illustrated below by the description of the drawings
and the detailed description of the embodiments.
[0021] Other objects and features of the present dis-
closure will become apparent from consideration of the
following description taken in conjunction with the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Embodiments of the presently disclosed surgi-
cal stapling apparatus are described herein with refer-
ence to the accompanying drawings, wherein:

FIG. 1 is a perspective view of a surgical stapling
instrument constructed in accordance with the
present disclosure;
FIG. 2 is a schematic cross-sectional side elevational
view of the distal end portion of the surgical stapling
instrument of FIG. 1, as taken through 2-2 of FIG. 1;
FIG. 3A is an enlarged schematic representation of
the indicated area of FIG. 2, illustrating tissue con-
tacting surfaces;
FIG. 3B is an enlarged schematic representation of
the indicated area of FIG. 2, illustrating tissue con-
tacting surfaces in accordance with a non-claimed
example;
FIG. 3C is an enlarged schematic representation of
the indicated area of FIG. 2, illustrating tissue con-
tacting surfaces in accordance with a non-claimed
example;
FIG. 3D is an enlarged schematic representation of
the indicated area of FIG. 2, illustrating tissue con-
tacting surfaces in accordance with a further embod-
iment of the present disclosure;
FIG. 4 is a perspective view of an alternative surgical
stapling instrument constructed in accordance with
the present disclosure;
FIG. 5 is a perspective view of yet another surgical
stapling instrument constructed in accordance with
the present disclosure;
FIG. 6 is a perspective view of still another surgical
stapling instrument constructed in accordance with
the present disclosure;
FIG. 6A is a perspective view of a portion of an anvil
member of FIG. 6;
FIG. 7 is a schematic cross-sectional side elevational
view of the distal end portion of the surgical stapling
instruments of FIGS. 4-6, as taken through 7-7 of
each of FIGS. 4-6;
FIG. 7A is a schematic cross-sectional side eleva-
tional view of an alternate non-claimed example of
the distal portion of the surgical stapling instrument
of FIG. 6

FIG. 8 is a perspective view of a staple cartridge
according to another embodiment of the present dis-
closure;
FIG. 9 is a cross-sectional end view of the staple
cartridge of FIG. 8 showing a first non-claimed ar-
rangement of surgical fasteners;
FIG. 10 is an alternate embodiment of the staple car-
tridge of FIG. 9 illustrating a second embodiment of
the surgical fasteners;
FIG. 11 is an alternate embodiment of an anvil mem-
ber and the staple cartridge of FIG. 10;
FIG. 12 is a further embodiment of the staple car-
tridge of FIG. 8;
FIG. 13 is another embodiment of the anvil member
and the staple cartridge of FIG. 12;
FIG. 14 is another non-claimed example of the staple
cartridge and anvil member of FIG. 8;
FIG. 15 is alternate non-claimed example of an anvil
member with the staple cartridge of FIG. 14; and
FIG. 16 is a cross-sectional side elevational view of
the resulting tissue interface following the firing of
surgical stapling instrument of FIGS. 7 and 10-15.

DETAILED DESCRIPTION OF EMBODIMENTS

[0023] Embodiments of the presently disclosed surgi-
cal stapling instruments will now be described in detail
with reference to the drawing figures wherein like refer-
ence numerals identify similar or identical elements. In
the drawings and in the description which follows, the
term "proximal", as is traditional, will refer to the end of
the surgical stapling instrument which is closest to the
operator while the term "distal" will refer to the end of the
device which is furthest from the operator.
[0024] The present disclosure relates to a staple car-
tridge and an anvil member for use in a disposable or re-
usable surgical stapling apparatus. The presently dis-
closed staple cartridge and anvil member, as will be dis-
cussed in detail hereinbelow, may be used with any of
the surgical stapling apparatus shown in FIGS. 1, 4, 5,
or 6. In addition, a replaceable loading unit may be lo-
cated in either the disposable or the reusable surgical
stapling apparatus. In one embodiment, the replaceable
loading unit includes a staple cartridge, including any of
the staple cartridges disclosed herein. Alternatively, the
replaceable loading unit includes the staple cartridge and
an anvil member, including any of the anvil members
disclosed herein. In combination with the disposable or
the reusable surgical stapling apparatus, the replaceable
loading unit provides improved flexibility of the respective
surgical stapling apparatus in that the respective surgical
stapling apparatus is readily adaptable for different sta-
pling procedures.
[0025] Referring now in detail to FIGS. 1-2, in which
like reference numerals identify similar or identical ele-
ments, a surgical stapling instrument, in accordance with
a first embodiment of the disclosure, is generally desig-
nated as 100.
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[0026] As seen in FIG. 1, surgical stapling instrument
100 includes a handle assembly 102 having at least one
pivotable actuating handle member 103, and further in-
cludes advancing  means 105. Extending from handle
assembly 102, there is provided a tubular body portion
104 which may be constructed so as to have a curved
shape along its length. Tubular body portion 104 termi-
nates in a fastener ejection member assembly 106 hav-
ing a circular staple cartridge 118 Including a tissue con-
tacting surface 121 disposed at a distal end thereof
[0027] As seen in FIG. 2, tissue contacting surface 121
is stepped including an outer tissue contacting surface
121a, an intermediate tissue contacting surface 121b,
and an inner tissue contacting surface 121c. Each tissue
contacting surface 121a-121c has a different height from
one another as measured from a bottom surface 131 of
a staple pusher or fastener ejection member 130. Spe-
cifically, tissue contacting surfaces 121a-121c are planar
structures that are substantially parallel to one another,
but are not co-planar (i.e. stepped) with one another. In
addition, each tissue contacting surface 121a-c defines
a planar axis that extends through the respective tissue
contacting surface 121a-c. A first wall surface intercon-
nects tissue contacting surfaces 121a and 121b, while a
second wall surface interconnects tissue contacting sur-
faces 121b and 121c. The first and second wall surfaces
are planar structures wherein each wall surface defines
a planar axis. In one embodiment, the planar axes of the
wall surfaces are orthogonal to the planar axes of tissue
contacting surfaces 121a-c.
[0028] Inner tissue contacting surface 121c has the
greatest height, outer tissue contacting surface 121a has
the least height, and intermediate tissue contacting sur-
face 121b has a height between the heights of outer and
inner tissue contacting surfaces 121a, 121c. While tissue
contacting surfaces 121a-121e are shown as increasing
in height from outer tissue contacting surface 121a to
inner tissue contacting surface 121c (i.e. radially inward),
it is within the scope of the present disclosure that the
heights of each tissue contacting surface can vary de-
pending on the particular surgical procedure. For exam-
ple, tissue contacting surfaces in non-claimed example
121a-121c can  increase in height in a radially outward
direction, the intermediate tissue contacting surface
121b can be the highest or the lowest tissue contacting
surface, or at least two of tissue contacting surfaces
121a-121c can have the same height.
[0029] In one embodiment, each tissue contacting sur-
face 121a-121c includes a respective annular row 119a-
119c of retention slots 123 formed therein. Each retention
slot 123 of annular rows 119a-119c is configured and
dimensioned to retain a staple or surgical fastener 125
therein. Each surgical fastener 125 includes a backspan
(not shown) and a pair of depending legs 25. In one em-
bodiment, each annular row 119a-119c of slots 123 in-
cludes a respective surgical fastener 125a-125c having
its own characteristic features.
[0030] As seen in FIG. 2, legs 25a of surgical fasteners

125a have a first leg length, legs 25b of surgical fasteners
125b have a second leg length, and legs 25c of surgical
fasteners 125c have a third leg length. In particular, sur-
gical fasteners 125a-125c increase in height in a radially
outward direction. In one embodiment, legs 25c of sur-
gical fasteners 125c have a leg length of about 2.3mm,
legs 25b of surgical fasteners 125b have a leg length of
about 3.5mm, and legs 25a of surgical fasteners 125a
have a leg length of about 4.1mm. As such, inner tissue
contacting surface 121c has the greatest height and re-
tains surgical fasteners 125c having the shortest leg
lengths, and outer tissue contacting surface 121a has
the least height and retains surgical fasteners 125a hav-
ing the longest leg lengths. Having tissue contacting sur-
face 121 step progressively downward at intermediate
tissue contacting surface 121b and then again at outer
tissue contacting surface 121 a results in the formation
of surgical fasteners 125b and 125c, respectively. It is
envisioned and within the scope of the present disclosure
that any number of arrangements are possible.
[0031] While a single annular row 119a-119c of reten-
tion slots 123 is shown for each tissue contacting surface
121a-121c, it is envisioned and within the scope of the
present disclosure that each tissue contacting surface
121a-121c can include multiple annular rows of retention
slots.
[0032] As seen in FIG. 2, a fastener ejection assembly
106 of surgical stapling instrument 100 includes fastener
ejection member 130 disposed within staple cartridge
118. Fastener ejection member 130 includes a proximal
portion 132 having a generally frusto-conical shape and
a distal portion defining concentric rings of peripherally
spaced staple pushers 134a-c, each one of which is re-
ceived within a respective staple retention slot 123 and
is cooperative with its respective surgical fastener 125a-
c disposed in annular rows 119a-c. In one embodiment,
it is envisioned that proximal portion 132 of fastener ejec-
tion member 130 is configured and dimensioned to be
contacted by a distal end of a driver tube 138. Hence,
upon advancing fastener ejection member 130 by ad-
vancing driver tube 138, staple pushers 134a-c will pass
further into retention slots 123 thereby pushing surgical
fasteners 125 contained therein axially outward.
[0033] In an alternate embodiment, staple pushers
134a-c of fastener ejection member 130 have different
heights for cooperating with different sized surgical fas-
teners. In particular, staple pushers 134a-c are sized
such that when surgical fasteners 125a-c are disposed
in their respective annular rows 119a-c, tips of surgical
fasteners 125a-c are located substantially in the same
plane despite the difference in leg lengths between each
row of surgical fasteners.
[0034] Surgical stapling instrument 100 further in-
cludes a circular anvil assembly 108 having an anvil head
109 and an anvil shaft 110 extending from a proximal
end thereof and adapted to engage a shaft 111 extending
distally from staple cartridge 118. Anvil head 109 includes
an annular anvil member 112 disposed at a proximal end
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thereof, wherein anvil member 112 includes at least one,
row of fastener forming depressions 114 formed circum-
ferentially  thereabout. In one embodiment, surgical sta-
pling instrument 100 includes three laterally spaced rows
of fastener forming depressions 114 formed circumfer-
entially thereabout. Each fastener forming depression
114 is in registration with a corresponding retention slot
123.
[0035] While anvil member 112 is shown in FIG. 2 as
having a substantially planar tissue contacting surface,
it is envisioned and within the scope of the present dis-
closure for surgical stapling instrument 100 to have a
number of alternate configurations. In a non-claimed ex-
ample, as seen in FIG. 3A, anvil member 112 can have
a tissue contacting surface 112a which is shaped (i.e.
stepped) to complement stepped tissue contacting sur-
face 121 of staple cartridge 118. As seen in FIG. 3B, in
an example not within the scope of the invention, anvil
member 112 can have a tissue contacting surface 112b
which is stepped while tissue contacting surface 121 of
staple cartridge 118 is substantially planar. In addition,
for example, as seen in FIG. 3C in an example which is
not claimed, anvil member 112 can have one row of sta-
ple pockets 114b that extends a greater distance than
staple pockets 114a or 114c into anvil member 112 for
accommodating surgical fasteners having a longer leg
length or, as seen in the embodiment of FIG. 3D, anvil
member 112 can have a tissue contacting surface 112d
which is stepped to mirror tissue contacting surface 121
of staple cartridge 118 (i.e. the depths of individual tissue
contacting surfaces of tissue contacting surface 112d of
anvil member 112 are substantially equal to the depths
of the individual tissue contacting surfaces 121a-121c of
staple cartridge 118).
[0036] The sizes of surgical fasteners 125a-125c are
selected and intended for use in gastric firings typically
required in bariatric procedures. However, it is envi-
sioned and within the scope of the present disclosure
that the sizes of surgical fasteners 125a-125c selected
can be chosen for performance in different types of tis-
sue, such as, for example, the colon, bowels, lungs, the
bronchus, pulmonary vessels, the liver, and the like.
[0037] In operation, surgical stapling instrument 100 is
positioned within a tubular organ in the body of the patient
and the ends of the organ to be joined are positioned in
a gap between staple cartridge 118 and anvil assembly
108. As is conventional, the ends of the organ may be
secured around anvil shaft 110 by a purse string suture
prior to approximation of anvil assembly 108 to staple
cartridge 118. Surgical stapling instrument 100 is then
approximated and fired. An example of a surgical stapling
apparatus and methods for its use are disclosed in U.S.
Patent No. 5,915,616, currently assigned to Tyco Health-
care Group LP.
[0038] Turning now to FIGS. 4 and 7, a surgical stapling
instrument, of the gastro-intestinal anastomosis type for
performing surgical anastomotic stapling, in accordance
with another embodiment of the disclosure, is generally

designated as 200. Surgical stapling instrument 200 in-
cludes a first handle 202 having a jaw 230 defining a
staple cartridge receiving section extending from a distal
end thereof, a staple cartridge 204 receivable in jaw 203,
a second handle 206 having a jaw 205 defining an anvil
member receiving section extending from a distal end
thereof, and an anvil member 208 operatively associated
with jaw 205. First and second handles 202, 206 are con-
figured such that staple cartridge 204 is substantially
aligned with anvil member 208.
[0039] As seen in FIG. 7, staple cartridge 204 includes
a stepped tissue contacting surface 121 including an out-
er tissue contacting surface 121 a, an intermediate tissue
contacting surface 121b, and an inner tissue contacting
surface 121c, each of which has a different height from
one another as measured from a bottom surface 231 of
staple cartridge 204. Tissue contacting surfaces 121a-
121c are planar structures that are substantially parallel
to one another, but are not co-planar with one another.
For example, tissue contacting surfaces 121a-121c, as
shown in  FIG. 7, can decrease in height in a direction
orthogonally outward from knife track 222. In examples
that do not include knife track 222, tissue contacting sur-
faces 121a-c decrease in height in a direction orthogo-
nally outward from a centerline of staple cartridge 204.
[0040] Each tissue contacting surface 121a-121c in-
cludes a respective linear row 119a-119c of retention
slots 123 formed therein. Each retention slot 123 of linear
rows 119a-119c is configured and dimensioned to retain
a surgical fastener 125 therein. Each linear row 119a-
119c of slots 123 includes a respective surgical fastener
125a-125c having its own characteristic features.
[0041] As seen in FIG. 7, legs 25a of surgical fasteners
125a have a first leg length of about 4.1mm, legs 25b of
surgical fasteners 125b have a second leg length of about
3.5mm, and legs 25c of surgical fasteners 125c have a
third leg length of about 2.3mm. In particular, surgical
fasteners 125a-125c increase in height in an orthogonally
outward direction relative towards optional knife track
222. Knife track 222 is disposed along a centerline of
staple cartridge 204, 310, or 412 and is adapted for sli-
dably receiving an optional knife (not shown). Having tis-
sue contacting surface 121 step progressively downward
at intermediate tissue contacting surface 121b and then
again at outer tissue contacting surface 121a results in
the formation of surgical fasteners 125b and 125c, re-
spectively. It is envisioned and within the scope of the
present disclosure that any number of arrangements are
possible.
[0042] In operation, surgical stapling instrument 200 is
fired similarly to and in accordance with other known sur-
gical stapling instruments. An example of a surgical sta-
pling apparatus and methods for its use are is disclosed
in U.S. Patent 6,202,914, currently assigned to Tyco
Healthcare Group LP.
[0043] Referring additionally to FIG. 16, following the
firing of surgical stapling instrument 200, the resulting
tissue interface is seen in cross-section. Accordingly, sur-
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gical fasteners 125a and 125b (i.e. the two rows of sur-
gical fasteners furthest from knife cut line "C") serve to
hold tissues "A" and "B" to one another while surgical
fasteners 125c (i.e. the row of surgical fasteners closest
to knife cut line "C") serve to provide the hemostasis.
[0044] While surgical stapling instrument 200 is a lin-
ear-type surgical stapler, it is envisioned and within the
scope of the present disclosure, that surgical stapling
instrument 200 can include a tissue contacting surface
having a cross-sectional profile for at least one of the
anvil member and the staple cartridge which is substan-
tially similar to the tissue contacting surfaces of the anvil
member and the staple cartridge of surgical stapling in-
strument 100, as shown in FIGS. 3A-3D.
[0045] Turning now to FIGS. 5 and 7, a surgical stapling
instrument, of the laparoscopic type for performing sur-
gical anastomotic stapling, in accordance with another
embodiment of the disclosure, is generally designated
as 300. Surgical stapling instrument 300 includes a han-
dle 302, an operative tool 306, and an elongated shaft
304 for interconnecting operative tool 306 to handle 302.
In general, operative tool 306 is designed to clamp over
and then to staple and divide tissue held therein. Accord-
ingly, as seen in FIG. 5, operative tool 306 is a pair of
opposed jaws including an anvil member 308 and a staple
cartridge 310 pivotally coupled to one another,
[0046] Staple cartridge 310 of surgical stapling instru-
ment 300 includes a stepped tissue contacting surface
121 similar to tissue contacting surface 121 of staple car-
tridge 204 of surgical stapling instrument 200. Accord-
ingly, reference is made to FIG. 7 and the above detailed
discussion of tissue contacting surface 121 of staple car-
tridge 204 for an illustration and a discussion of tissue
contacting surface 121 of staple cartridge 310 of surgical
stapling instrument 300.  In operation, surgical stapling
instrument 300 is fired similarly to and in accordance with
other known surgical stapling instruments. For a detailed
discussion of the approximation and firing of surgical sta-
pling instrument 300, reference is made to commonly
assigned U.S. Patent 5,865,361, currently assigned to
Tyco Healthcare Group LP.
[0047] Following the firing of surgical stapling instru-
ment 300 the resulting tissue interface, as seen in cross-
section, is substantially similar to the resulting tissue in-
terface, as seen in cross-section, following the firing of
surgical stapling instruments 100 and 200. Accordingly,
as seen in FIG. 16, surgical fasteners 125a and 125b
(i.e. the two rows of surgical fasteners furthest from knife
cut line "C") serve to hold tissues "A" and "B" to one
another while surgical fasteners 125c (i.e. the row of sur-
gical fasteners closest to knife cut line "C") serve to pro-
vide the hemostasis.
[0048] While surgical stapling instrument 300 is a lin-
ear-type surgical stapler as compared to surgical stapling
instrument 100, it is envisioned and within the scope of
the present disclosure, that surgical stapling instrument
300 can include a tissue contacting surface having a
cross-sectional profile for at least one of the anvil and

the staple cartridge which is substantially similar to the
tissue contacting surfaces of the anvil and the staple car-
tridge of surgical stapling instrument 100, as shown in
FIGS. 3A-3D.
[0049] Turning now to FIGS. 6, 6A, 7, and 7A, a surgical
stapling instrument, of the transverse anastomosis type
for performing surgical anastomotic stapling, in accord-
ance with yet another embodiment of the disclosure, is
generally designated as 400. Surgical stapling instru-
ment 400 includes a handle 402, a barrel 404 extending
from handle 402, and an arm 406 extending from the
distal end of barrel 404. Surgical stapling instrument 400
further includes an anvil member 408 orthogonally affixed
to a distal end of arm 406 and a staple cartridge receiver
410  operatively coupled to the distal end of barrel 404
for holding a disposable staple cartridge 412 thereon.
Anvil member 408 is illustrated in further detail in FIG.
6A and includes a tissue contacting surface 420 wherein
tissue contacting surface 420 has a plurality of pockets
425 that substantially align with retention slots 123 (FIG.
7). Cooperative alignment between pockets 425 and re-
tention slots 123 form completed surgical fasteners 125
upon actuation of the actuation mechanism in surgical
stapling instrument 400.
[0050] Staple cartridge 412 of surgical stapling instru-
ment 400 includes a stepped tissue contacting surface
121 similar to tissue contacting surface 121 of staple car-
tridge 204 of surgical stapling instrument 200. Accord-
ingly, reference is made to FIG. 7 and the above detailed
discussion of tissue contacting surface 121 of staple car-
tridge 204 for an illustration and a discussion of tissue
contacting surface 121 of staple cartridge 412 of surgical
stapling instrument 400. Further still, staple cartridge 412
may include knife track 222 for slidably receiving a knife
(not shown) therein.
[0051] In a further non-claimed example of the present
disclosure, staple cartridge 412’ is illustrated in FIG. 7A
and discussed in detail hereinafter. Staple cartridge 412’
is similar to staple cartridge 412, but only includes three
rows 119a-c of retention slots 123 disposed between out-
er walls of staple cartridge 412’. As in the previously dis-
cussed embodiment, each row 119a-c includes a plurality
of surgical fasteners wherein surgical fasteners in row
119a have a different leg length from surgical fasteners
disposed in row 119b, while surgical fasteners disposed
in row 119c have a leg length that is different from at least
one of rows 119a or 119b. This embodiment of the staple
cartridge does not include a knife track. The arrangement
and interrelationship of tissue contacting surfaces 125a-
c is similar to that previously disclosed with reference to
FIG. 7.
[0052] In operation, surgical stapling instrument 400 is
fired similarly to and in accordance with other known sur-
gical stapling instruments. For a detailed discussion of
the approximation and firing of surgical stapling instru-
ment 400, reference is made to commonly assigned U.S.
Patent 5,964,394, currently assigned to Tyco Healthcare
Group LP.
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[0053] Following the firing of surgical stapling instru-
ment 400 the resulting tissue interface, as seen in cross-
section, is substantially similar to the resulting tissue in-
terface, as seen in cross-section, following the firing of
surgical stapling instruments 100-300. Accordingly, as
seen in FIG. 16, surgical fasteners 125a and 125b (i.e.
the two rows of surgical fasteners furthest from knife cut
line "C") serve to hold tissues "A" and "B" to one another
while surgical fasteners 125c (i.e. the row of surgical fas-
teners closest to knife cut line "C") serve to provide the
hemostasis.
[0054] While surgical stapling instrument 400 is a lin-
ear-type surgical stapler as compared to surgical stapling
instrument 100, it is envisioned and within the scope of
the present disclosure, that surgical stapling instrument
400 can include a tissue contacting surface having a
cross-sectional profile for at least one of the anvil and
the staple cartridge which is substantially similar to the
tissue contacting surfaces of the anvil and the staple car-
tridge of surgical stapling instrument 100, as shown in
FIGS. 3A-3D.
[0055] While each of the surgical stapling instruments
described above and shown herein are configured and
adapted to fire surgical fasteners 125, it is envisioned
and within the scope of the present disclosure, that tissue
contacting surfaces of surgical instruments used in con-
nection with applying two-part fasteners can also have
stepped configurations as shown and described herein.
A typical two-part surgical fastener applying instrument
is shown and described in commonly  assigned U.S. Pat-
ent 5,573,169, currently assigned to Tyco Healthcare
Group LP.
[0056] In one further embodiment of the present dis-
closure, as illustrated in FIGS. 8-10, surgical stapling ap-
paratus 300 includes an operative tool 506 disposed at
one end of elongated shaft 304. Operative tool 506 in-
cludes anvil member 308 and a staple cartridge 510. Sta-
ple cartridge 510 may be included in a disposable surgical
stapling apparatus or in a reusable surgical stapling ap-
paratus. In particular, staple cartridge 510 includes a tis-
sue contacting surface 520 having a plurality of retention
slots 523 disposed therein and arranged in rows that are
substantially aligned with a longitudinal axis of staple car-
tridge 510. As seen in FIG. 8, each row of retention slots
523 is longitudinally offset from an adjacent row of reten-
tion slots. In particular, a knife channel 530 is disposed
along the longitudinal axis of staple cartridge 510 that is
adapted for slidably receiving a knife (not shown).
[0057] Referring now to FIG. 9 in a non-claimed exam-
ple, operative tool 506 is shown in cross-section and il-
lustrates the several components included in staple car-
tridge 510. Anvil member 308 includes a substantially
planar tissue contacting surface 320 that is substantially
parallel to a bottom surface 512 or parallel to a plane
defined by the backspans of surgical fasteners 125a,
125b, or 125c. Staple cartridge 510 includes outer walls
514 having a first height and inner walls 516 having a
second height wherein the second height is greater than

the first height. Tissue contacting surface 520 is attached
to inner walls 516 and to outer walls 514 and defines an
angle with respect to a plane that is orthogonal to inner
walls 516. Tissue contacting surface 520 defines a gen-
erally curved path between outer walls 514 (i.e. generally
convex or elliptical as viewed in cross-section). Addition-
ally, a plurality of surgical fasteners 125a-c are disposed
in staple cartridge 510 wherein each row of retention
pockets 523 includes a number of substantially identical
surgical fasteners  (i.e. 125a, 125b, or 125c). Similar to
previous embodiments, legs 25a-c of surgical fasteners
125a-c have different lengths. In this embodiment, sur-
gical fasteners 25a have a leg length of about 3.8mm,
surgical fasteners 25b have a leg length of about 3.5mm,
and surgical fasteners 25c have a leg length of about
2.5mm. As seen in FIG. 9, surgical fasteners 125a-c are
disposed in staple cartridge 510 such that surgical fas-
teners 125c are proximate to outer walls 514, surgical
fasteners 125a are disposed proximate to inner walls
516, and surgical fasteners 125b are disposed therebe-
tween. In cooperation with the surgical fasteners of var-
ying height, staple cartridge 510 includes fastener ejec-
tion members 540 that include staple pushers 542, 544,
and 546 of differing heights. Staple pusher 542 has the
greatest height dimension, staple pusher 546 has the
least height dimension, and staple pusher 544 has a
height dimension therebetween. In this embodiment, sur-
gical fasteners 125a-c are arranged to cooperate with
staple pushers 546, 544, and 542 respectively. Fastener
ejection member 540 is adapted for substantially vertical
movement when it cooperatively engages with an actu-
ation mechanism (not shown). An example of a suitable
actuation mechanism is disclosed in U.S. Patent
5,865,361 as discussed with reference to previously dis-
closed surgical stapling instrument 300.
[0058] Alternatively, as shown in FIG. 10, surgical fas-
teners 125a- c are disposed in staple cartridge 510’ such
that surgical fasteners 125a are proximate to outer walls
514, surgical fasteners 125c are disposed proximate to
inner walls 516, and surgical fasteners 125b are disposed
therebetween. According to this embodiment, surgical
fasteners 125a- c are arranged to cooperate with staple
pushers 542, 544, and 546 respectively. After a number
of layers of body tissue are positioned between tissue
contacting surfaces 320 and 520, the actuation mecha-
nism is actuated for sequentially ejecting surgical fasten-
ers 125a- c through  retention slots 523 whereby inter-
action between surgical fasteners 125a- c and anvil
member 308 forms completed surgical fasteners for join-
ing the layers of body tissue.
[0059] When tissue contacting surface 320 of anvil
member 308 is repositioned proximate to tissue contact-
ing surface 520 of staple cartridge 510’, the amount of
pressure applied to the layers of tissue disposed there-
between varies along a plane that is transverse to the
longitudinal axis of staple cartridge 510’. Since the dis-
tance between tissue contacting surfaces 320 and 520
is at a minimum in the region nearest inner walls 516 (i.e.
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the centerline of staple cartridge 510’), a maximum pres-
sure is applied to the layers of tissue disposed in this
region. Conversely, the distance between tissue contact-
ing surfaces 320 and 520 is at a maximum in the region
near outer walls 514, a minimum pressure is applied to
the layers disposed in this region. In addition, the proxi-
mal relationship between anvil member 308 and staple
cartridge 510’ defines a plurality of gaps therebetween.
A first gap is defined between tissue contacting surfaces
320 and 520 (i.e. along the centerline of staple cartridge
510’), while a second gap is defined between tissue con-
tacting surfaces 320 and 520 along outer walls 514. As
seen in FIG. 10, the first gap is not equal to the second
gap. Further still, a number of other gaps may be defined
between tissue contacting surfaces 320 and 520 at other
points of reference existing between the centerline and
outer walls 514 in staple cartridge 510’. Since tissue con-
tacting surface 520 slopes toward outer walls 514 to de-
fine a substantially uniform angle, the pressure applied
to the layers of tissue disposed between tissue contacting
surfaces 320 and 520 uniformly decreases from inner
wall 516 to outer wall 514.
[0060] By angling tissue contacting surface 520 down-
wards from the centerline of staple cartridge 510’, re-
duced compressive forces are applied to the layers of
tissue disposed between tissue contacting surfaces 320
and 520 thereby minimizing trauma to the layers of tissue
disposed therebetween. Therefore, layers of tissue dis-
posed between tissue contacting surfaces 320 and 520
will have a minimum thickness nearest knife channel 530
(i.e. nearest the centerline of staple cartridge 510’) and
a maximum thickness nearest outer walls 514. In addi-
tion, anvil member 308 and staple cartridge 510’ are di-
mensioned and arranged such that compressive forces
applied to the layers of tissue are minimal thereby further
reducing trauma to the layers of tissue. This configuration
defines a gap between tissue contacting surfaces 320
and 520 that is a minimum along knife channel 530 (i.e.
the centerline of staple cartridge 510 or 510’) and a max-
imum along outer walls of staple cartridge 510 (FIG. 9)
or 510’ (FIG. 10).
[0061] Further still, this configuration is applicable to
similar staple cartridges and anvil members as will be
discussed in detail hereinafter with respect to FIGS.
11-15. When anvil member 308 is repositioned into prox-
imity with staple cartridge 510’ (i.e. in a pre-fire position)
to retain layers of body tissue therebetween, the layers
of tissue are compressed. The maximum compression
occurs along the centerline (i.e. first or minimum gap)
and urges fluid stored in the layers of tissue towards the
outer edges of the tissue (i.e. away from the centerline
of staple cartridge 510’). By reducing the amount of fluid
retained in the layers of tissue proximal to the centerline,
the overall thickness of the tissue layers decreases. The
decrease in overall tissue thickness is such that a staple
having a shorter leg length (i.e. surgical fastener 125c)
is capable of fastening both layers of tissue while mini-
mizing trauma to the fastened layers of tissue. The gap

increases towards the outer walls of staple cartridge 510’
(i.e. the amount of compression decreases) and surgical
fasteners having a longer leg length (i.e. surgical fasten-
ers 125a and 125b) are capable of fastening both layers
of tissue.
[0062] Leg lengths of surgical fasteners 125c,125b,
and 125a increase in a direction moving from inner walls
516 towards outer walls 514. By providing surgical fas-
teners having increasing  leg lengths along a plane that
is orthogonal to inner walls 516, the completed (i.e.
formed) surgical fasteners join increasing thicknesses of
tissue without unduly traumatizing the joined layers of
tissue.
[0063] In a further embodiment, as illustrated in FIG.
11, operative tool 506" includes staple cartridge 510’ and
anvil member 308’. Staple cartridge 510’ was previously
discussed in detail hereinabove with reference to FIG.
10. Tissue contacting surface 520 may define a more
uniform angle (FIG. 11) than in the embodiments of FIGS.
9 and 10 wherein the angle or pitch of tissue contacting
surface is substantially constant between inner walls 516
and outer walls 514. Anvil member 308’ includes tissue
contacting surface 320’ having tapered surfaces 322’ and
324’. Surfaces 322’ and 324’ are connected to outer walls
of anvil member 308’ while extending inwards (i.e. to-
wards the centerline of staple cartridge 510’) and down-
wards (i.e. towards tissue contacting surface 520) there-
by defining an angle. It is envisioned that the angle de-
fined by tapered surfaces 322’ and 324’ will be substan-
tially similar to the angle defined by tissue contacting sur-
face 520, but in an opposed direction forming a generally
V-shaped configuration. Thus, compressive forces ap-
plied to the layers of tissue will be further reduced thereby
further reducing the trauma to layers of tissue disposed
between tissue contacting surfaces 520 and 320’. As in
the embodiment of FIG. 10, the maximum pressure ap-
plied to the layers of tissue will exist in the region near
knife channel 530 while pressures applied to the layers
of tissue will decrease uniformly towards outer walls 514.
Formation and location of surgical fasteners 125a-c is
substantially similar to that of the embodiment of FIG.10
along with the attendant advantages.
[0064] Referring now to FIG. 12, a further embodiment
of the present disclosure is shown as part of operative
tool 606. Operative tool 606 includes a staple cartridge
610 and anvil member 308. In this embodiment, tissue
contacting surface 620 includes surfaces 622 and 624.
Surface  622 is bisected along its longitudinal axis by
knife channel 630 and substantially parallel to a bottom
surface 612 or parallel to a plane defined by the back-
spans of surgical fasteners 125a, 125b, or 125c. In ad-
dition, surface 622 has a width dimension sufficient to
accommodate at least one row of retention slots 623 on
each side of knife channel 630. Surface 624 connects
outer edges of surface 622 to outer walls 614 defining
an angle on either side of knife channel 630 with respect
to a plane that is substantially orthogonal to inner walls
616 (i.e. substantially parallel to surface 622) and has a
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width dimension sufficient to accommodate at least one
row of retention slots on each side of knife channel 630.
Staple cartridge 610 includes a plurality of surgical fas-
teners 125a-c and fastener ejection members 540 that
were previously discussed in detail with respect to FIGS.
9 and 10. In particular, staple cartridge 610 includes the
arrangement of surgical fasteners 125a-e and fastener
ejection members 540 as described with respect to staple
cartridge 510’ (FIGS. 10 and 11).
[0065] Similarly to operative tool 506, tissue contacting
surface 320 is repositioned proximate to tissue contact-
ing surface 620 of staple cartridge 610. In this arrange-
ment, the amount of pressure applied to the layers of
tissue disposed therebetween varies along a plane that
is transverse to the longitudinal axis of staple cartridge
610. Specifically, the distance between tissue contacting
surface 320 and surface 622 is a minimum, a maximum
pressure is applied to the layers of tissue disposed in this
region. Conversely, the distance between tissue contact-
ing surface 320 and surfaces 624 is at a maximum in the
region near outer walls 614, a minimum pressure is ap-
plied to the layers disposed in this region. Since surface
624 slopes toward outer walls 614 to define a substan-
tially uniform angle, the pressure applied to the layers of
tissue disposed between tissue contacting surface 320
and surfaces 624 uniformly decreases from an outer
edge of surface 622 towards outer wall 614.
[0066] By angling surface 624 downwards from the
edge of surface 622, reduced compressive forces are
applied to the layers of tissue disposed between tissue
contacting surface 320 and surfaces 624 thereby mini-
mizing trauma to the layers of tissue disposed therebe-
tween. Layers of tissue disposed between tissue con-
tacting surfaces 320 and 620 will have a minimum thick-
ness nearest knife channel 630 and a maximum thick-
ness nearest outer walls 614. In addition, anvil member
308 and staple cartridge 610 are dimensioned and ar-
ranged such that compressive forces applied to the lay-
ers of tissue are minimal thereby further reducing trauma
to the layers of tissue.
[0067] Leg lengths of surgical fasteners 125c, 125b,
and 125a increase in a direction moving from inner walls
616 towards outer walls 614. By providing surgical fas-
teners having increasing leg lengths along a plane that
is orthogonal to inner walls 616, the completed (i.e.
formed) surgical fasteners join increasing thicknesses of
tissue without unduly traumatizing the joined layers of
tissue.
[0068] In a further embodiment, operative tool 606’ is
illustrated in FIG. 13. Operative tool 606’ includes staple
cartridge 610, that was described in detail hereinabove
with respect to FIG. 12, and anvil member 608. Anvil
member 608 includes a tissue contacting surface 620
formed from surfaces 632 and 636. Surface 636 is sub-
stantially parallel to surface 622 and has a width dimen-
sion that is substantially similar to the width dimension
of surface 622. Surfaces 632 are tapered and connected
to outer walls of anvil member 608 and extend inwards

(i.e. towards the centerline of staple cartridge 610) and
downwards (i.e. towards tissue contacting surface 620)
thereby defining an angle. It is envisioned that the angle
defined by tapered surfaces 632 will be substantially sim-
ilar to the angle defined by surfaces 624, but in an op-
posed direction. Thus, compressive forces applied to the
layers of tissue will be further reduced thereby further
reducing the trauma to layers of tissue disposed between
surfaces 624 and 632. As in the embodiment of  FIG. 10,
the maximum pressure applied to the layers of tissue will
exist in the region along surface 622 while pressures ap-
plied to the layers of tissue will decrease uniformly along
surfaces 624 towards outer walls 614. Formation and
location of surgical fasteners 125a-c is substantially sim-
ilar to that of the embodiment of FIG. 12 along with the
attendant advantages.
[0069] In yet another non-claimed example, operative
tool 706 is illustrated in FIG. 14. Staple cartridge 710 is
similar to staple cartridge 610. The differences between
staple cartridges 610 and 710 will be discussed herein-
after. As in staple cartridge 610 (FIG. 12), staple cartridge
710 includes tissue contacting surface 720 formed from
surfaces 722 and 724. Surface 722 differs from surface
622 in that it has a width dimension sufficient to accom-
modate at least two rows of surgical fasteners. As in sta-
ple cartridge 610, surfaces 724 are attached to outer edg-
es of surface 722 and outer walls 714 to define angles,
The interaction between staple cartridge 710 and anvil
member 308 for capturing tissue and forming surgical
fasteners is substantially similar to the interaction be-
tween staple cartridge 610 and anvil member 308 and,
for the sake of brevity, will not be repeated herein.
[0070] In a further example, operative tool 706’ is
shown in FIG. 15 and includes staple cartridge 710, as
described with respect to FIG. 14, and anvil member 708.
Anvil member 708 includes a tissue contacting surface
720 formed from surfaces 732 and 736. Surface 736 is
substantially parallel to surface 722 and has a width di-
mension that is substantially similar to the width dimen-
sion of surface 722. Surfaces 732 are tapered and con-
nected to outer walls of anvil member 708 and extend
inwards (i.e. towards the centerline of staple cartridge
710) and downwards (i.e, towards tissue contacting sur-
face 720) thereby defining an angle. It is envisioned that
the angle defined by tapered surfaces 732 will be sub-
stantially similar to the angle defined by surfaces 724,
but in an opposed direction. Thus, compressive forces
applied to  the layers of tissue will be further reduced
thereby further reducing the trauma to layers of tissue
disposed between surfaces 724 and 732. As in the em-
bodiment of FIG. 14, the maximum pressure applied to
the layers of tissue will exist in the region along surface
722 while pressures applied to the layers of tissue will
decrease uniformly along surfaces 724 towards outer
walls 714. Formation and location of surgical fasteners
125a-c is substantially similar to that of the example of
FIG. 14 along with the attendant advantages.
[0071] In FIG. 15, an alternate example of operative
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tool 706’ is illustrated. Operative tool 706’ includes staple
cartridge 710, as discussed in detail hereinabove, and
anvil member 708. Anvil member 708 includes a tissue
contacting surface 720 formed from surfaces 732 and
736. Surface 736 is substantially parallel to surface 722
and has a width dimension that is substantially similar to
a width dimension of surface 722. Surfaces 732 are ta-
pered and connected to outer walls of anvil member 708
and extend inwards (i.e. towards centerline of staple car-
tridge 710) and downwards (i.e. towards tissue contact-
ing surface 720) thereby defining an angle. It is envi-
sioned that the angle defined by tapered surfaces 732
will be substantially similar to the angle defined by sur-
faces 724, but in an opposed direction. Thus, compres-
sive forces applied to the layers of tissue will be further
reduced, thereby further reducing the trauma to the lay-
ers of tissue disposed between surfaces 724 and 732.
As in the example of FIG. 14, the maximum pressure
applied to the layers of tissue will exist in the region along
surface 722 while pressures applied to the layers of tissue
will decrease uniformly along surfaces 724 towards outer
walls 714. Formation and location of surgical fasteners
125a-c is substantially similar to that of the example of
FIG. 14 along with the attendant advantages.
[0072] Turning now to FIG. 16, a cross-section of the
resulting tissue interface, following the firing of staple car-
tridge 510’, is shown. As seen in FIG. 16, the tissue in-
terface has a  substantially tapered profile. In particular,
surgical fasteners 125a and 125b (i.e. the two rows of
surgical fasteners furthest from knife cut line "C") serve
to hold tissues "A" and "B" to one another while surgical
fasteners 125c (i.e. the row of surgical fasteners closest
to knife cut line "C") serve to provide the hemostasis.
This resulting cross-section is also applicable to the firing
of staple cartridges 610 and 710. When staple cartridge
510 is fired, surgical fasteners 125b and 125c (i.e. the
two rows of surgical fasteners furthest from knife cut line
"C") serve to hold tissues "A" and "B" to one another while
surgical fasteners 125a (i.e. the row of surgical fasteners
closest to knife cut line "C") serve to provide the hemos-
tasis.
[0073] In a further embodiment of the present disclo-
sure, as shown in FIGS. 8 and 10, operative tool 506’
includes a wound closure assembly 50. Wound closure
assembly 50 includes at least one storage device or res-
ervoir 52 and at least one supply line 54. Supply line 54
fluidly couples reservoir 52 to staple cartridge 510’ for
delivering an amount of a wound closure material "W".
In particular, supply line 54 delivers wound closure ma-
terial "W" into knife channel 530 such that when surgical
fasteners 125a-c are formed, wound closure material "W"
migrates along the layers of tissue adjacent to tissue con-
tacting surface 520 (i.e. the target site). By providing
wound closure material "W" in combination with surgical
fasteners 125a-c, the bond formed between the layers
of tissue has improved strength.
[0074] Compression of reservoir 52 causes wound clo-
sure material "W" contained therein to be urged through

supply line 54 and dispensed via knife channel 530. Pref-
erably, wound closure material "W" is dispensed during
the staple firing procedure so that wound closure material
"W" is dispensed along the length of the staple line and/or
a knife cut line. Although wound closure assembly is dis-
cussed and illustrated with respect to FIG. 10, it is con-
templated that wound closure assembly 50 is adaptable
for use with other disclosed embodiments of staple car-
tridge  510’ (i.e. 510, 610, or 710). It is further contem-
plated that an additional reservoir may be included for
wound closure materials formed by combining two sub-
stances or that reservoir 52 may include a plurality of
internal chambers (shown in phantom) for storing quan-
tities of substances to be combined to form wound clo-
sure material "W". Further still, wound closure assembly
50 may be included in surgical stapling apparatus 100
(FIG. 1) wherein at least one opening 56 is disposed in
a wall of anvil shaft 110 for dispensing wound closure
material "W".
[0075] It is envisioned that wound closure material "W"
can include one or a combination of adhesives, hemo-
stats, sealants. Surgical biocompatible wound closure
materials which can be employed in or applied the sur-
gical instruments, especially surgical staplers, include
adhesives whose function is to attach or hold organs,
tissues or structures, sealants to prevent fluid leakage,
and hemostats to halt or prevent bleeding. Examples of
adhesives which can be employed include protein de-
rived, aldehyde-based adhesive materials, for example,
the commercially available albumin/glutaraldehyde ma-
terials sold under the trade designation BioGlue™ by
Cryolife, Inc., and cyanoacrylate-based materials sold
under the trade designations Indermil™ and Derma
Bond™ by Tyco Healthcare Group, LP and Ethicon En-
dosurgery, Inc., respectively. Examples of sealants,
which can be employed, include fibrin sealants and col-
lagen-based and synthetic polymer-based tissue seal-
ants. Examples of commercially available sealants are
synthetic polyethylene glycol-based, hydrogel materials
sold under the trade designation CoSeal™ by Cohesion
Technologies and Baxter International, Inc. Examples of
hemostat materials, which can be employed, include fi-
brin-based, collagen-based, oxidized regenerated cellu-
lose-based and gelatin-based topical hemostats. Exam-
ples of commercially available hemostat materials are
fibrinogen-thrombin combination materials under sold
the trade  designations CoStasis™ by Tyco Healthcare
Group, LP, and Tisseel™ sold by Baxter International,
Inc. Hemostats herein include astringents, e.g., alumi-
num sulfate, and coagulants.
[0076] It is to be understood that the dispensing of
wound closure material "W" can be as a fluid spray of
any suitable volume, including a mist, applied temporar-
ily, continuously, or continually. Particulate material, e.g.
a fine powder is contemplated to be a fluid within the
scope of this disclosure.
[0077] It is provided that a number of different wound
closure materials "W" can be dispensed by wound clo-
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sure assembly 50 or a combination of the number of dif-
ferent wound closure materials "W". The wound closure
material dispensed by wound closure assembly 50 can,
for example, be an astringent, such as a sulfate of alu-
minum, which causes small blood vessels to close and
helps the blood to coagulate. It is provided that wound
closure material "W" can be an astringent provided in the
material commercially available under the trade desig-
nation No Nix Styptic Pencils from Requa™, Inc.
[0078] In addition, while each of the surgical stapling
instruments described above and shown herein include
tissue contacting surfaces having a stepped profile, it is
envisioned that any of the surgical stapling instruments
disclosed herein can have tissue contacting surfaces
having any one of a number of profiles including and not
limited to angles, conical, tapered, arcuate and the like,
as disclosed in commonly assigned U.S. Patent Applica-
tion US-A- 2004/0004105 entitled "Surgical Stapling Ap-
paratus Including an Anvil and Cartridge Each Having
Cooperating Mating Surfaces," currently assigned to Ty-
co Healthcare Group LP.
[0079] It will be understood that various modifications
may be made to the embodiments of the presently dis-
closed surgical stapling instruments. 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 linear surgical stapling apparatus (100) compris-
ing:

a) an anvil (108) having an anvil tissue contact-
ing surface (112) defining staple forming de-
pressions (114);
b) a knife for cutting tissue;
c) a cartridge (118) comprising a plurality of sur-
gical fasteners (125), characterized in that the
cartridge comprises:

i) a tissue contact surface (121) defining a
plurality of tissue contacting surfaces (121a,
121b, 121c) each having a different height,
the tissue contact surfaces (121a, 121b,
121c) and the anvil tissue contacting sur-
face (112) defining a gap of varying height
in between;
ii) the tissue contact surface (121) including
a plurality of retention slots (123) formed
therein which retain surgical fasteners
(125), and a knife track (222) allowing the
passage of the knife through the cartridge
(118);
iii) the legs of the surgical fasteners (125)
being of different lengths such that the tis-

sue contacting surface defining the gap
having the shortest gap height includes a
retention slot retaining the surgical fastener
with the shortest length and the tissue con-
tacting surface defining the gap having the
longest gap height includes a retention slot
retaining the surgical fastener with the long-
est length;
iv) the tissue contacting surfaces decrease
in height in a direction orthogonally outward
from the knife track and the surgical fasten-
ers increase in height in a direction orthog-
onally outward from the knife track; and
v) staple pushers adapted to pass into the
retention slots thereby pushing the fasten-
ers contained in the retention slots axially
outwards.

2. A circular surgical stapling apparatus (100) compris-
ing:

a) an anvil (108) having an anvil tissue contact-
ing surface (112) defining staple forming de-
pressions (114);
b) a cartridge (118) comprising a plurality of sur-
gical fasteners (125), characterized in that the
cartridge comprises:

i) a tissue contact surface (121) defining a
plurality of tissue contacting surfaces (121a,
121b, 121c) each having a different height,
the tissue contact surfaces (121a, 121b,
121c) and the anvil tissue contacting sur-
face (112) defining a gap of varying height
in between;
ii) the tissue contact surface (121) including
a plurality of retention slots (123) formed
therein which retain surgical fasteners
(125);
iii) the legs of the surgical fasteners (125)
being of different lengths such that the tis-
sue contacting surface defining the gap
having the shortest gap height includes a
retention slot retaining the surgical fastener
with the shortest length and the tissue con-
tacting surface defining the gap having the
longest gap height includes a retention slot
retaining the surgical fastener with the long-
est length;
iv) the tissue contacting surfaces decrease
in height in a radially outward direction and
the surgical fasteners increase in height in
a radially outward direction; and
v) staple pushers adapted to pass into the
retention slots thereby pushing the fasten-
ers contained in the retention slots axially
outwards.

21 22 



EP 1 754 445 B1

13

5

10

15

20

25

30

35

40

45

50

55

3. The surgical stapling apparatus (100) of claim 1 or
claim 2, wherein a fastener ejection assembly (130)
comprising the plurality of staple pushers (134) is
disposed in the staple cartridge, wherein the fastener
ejection assembly (130) moves staple pushers (134)
within the retention slots (123) to urge the surgical
fasteners (125) from the retention slots against the
staple forming depressions (114).

4. The surgical stapling apparatus (100) of claim 1 or
claim 2, further comprising a handle assembly (102).

5. The surgical stapling apparatus (100) of claim 3, fur-
ther comprising a tubular body portion (104).

6. The surgical stapling apparatus (100) of claim 1 or
claim 2, wherein the tubular body portion (104) is
curved along its length.

7. The surgical stapling apparatus (100) of claim 2,
wherein the cartridge (118) is a circular staple car-
tridge and the tissue contacting surface defines inner
and intermediate tissue contacting surfaces (121c,
121b).

8. The surgical stapling apparatus (100) of claim 7,
wherein the retention slots (123) are arranged in cir-
cular rows (119).

9. The surgical stapling apparatus (100) of claim 1,
wherein the cartridge (118) is a linear staple cartridge
and the tissue contacting surface defines inner and
intermediate tissue contacting surfaces (121c, 121
b).

10. The surgical stapling apparatus (100) of claim 1 or
claim 2, further comprising a wound closure assem-
bly (50).

11. The surgical stapling apparatus (100) of claim 10,
wherein the wound closure assembly (50) includes
a reservoir (52) having a wound closure material (W).

12. The surgical stapling apparatus (100) of claim 2,
wherein the anvil (108) comprises a circular anvil.

13. The surgical stapling apparatus (100) of claim 12,
further comprising an anvil shaft (110).

14. The surgical stapling apparatus (100) of claim 13,
wherein the anvil shaft (110) is configured for dis-
pensing a wound closure material.

15. The surgical stapling apparatus (100) of claim 7 or
claim 9, wherein the surgical fasteners (125c) in the
retention slots of the inner tissue contacting surface
have a leg length of about 2.3 millimeters and the
surgical fasteners (125b) in the retention slots of the

intermediate tissue contacting surface have a leg
length of about 3.5 millimeters.

16. The surgical stapling apparatus (100) of claim 1 or
claim 2, wherein the tissue contacting surface de-
fines inner, intermediate and outer tissue contacting
surfaces and the surgical fasteners (125c) in the re-
tention slots of the inner tissue contacting surface
have a leg length of about 2.3 millimeters, the sur-
gical fasteners (125b) in the retention slots of the
intermediate tissue contacting surface have a leg
length of about 3.5 millimeters, and the surgical fas-
teners (125c) in the retention slots of the outer tissue
contacting surface have a leg length of about 4.1
millimeters.

17. The surgical stapling apparatus (100) of claim 1 or
claim 2, wherein the surgical stapling apparatus is a
gastro-intestinal stapler.

18. The surgical stapling apparatus (100) of claim 1,
wherein the cartridge (118) includes a plurality of
rows of staples, the staples (125c) of the inner tissue
contacting surface (121c) being disposed adjacent
the knife track.

19. The surgical stapling apparatus (100) of claim 1,
wherein the surgical stapling apparatus is a laparo-
scopic stapler.

20. The surgical stapling apparatus (100) of claim 19,
further comprising a handle (102).

21. The surgical stapling apparatus (100) of claim 20,
further comprising an elongated shaft.

22. The surgical stapling apparatus (100) of claim 2,
wherein the cartridge defines a knife track.

Patentansprüche

1. Lineare chirurgische Klammervorrichtung (100), die
Folgendes umfasst:

a) einen Amboss (108), der eine gewebeberüh-
rende Ambossfläche (112), die klammerbilden-
de Vertiefungen (114) definiert, aufweist;
b) eine Klinge zum Schneiden von Gewebe;
c) einen Einsatz (118), der mehrere chirurgische
Befestigungen (125) umfasst, dadurch ge-
kennzeichnet, dass der Einsatz Folgendes
umfasst:

i) eine Gewebekontaktfläche (121), die
mehrere Gewebekontaktflächen (121a,
121b, 121c) definiert, von denen jede eine
unterschiedliche Höhe aufweist, wobei die
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Gewebekontaktflächen (121a, 121b, 121c)
und die gewebeberührende Ambossfläche
(112) einen Spalt von variierender Höhe
zwischen sich definieren;
ii)wobei die Gewebekontaktfläche (121)
mehrere darin gebildete Aufbewahrungs-
schlitze (123) enthält, die chirurgische Be-
festigungen (125) aufbewahren, und eine
Klingenspur (222), die das Durchtreten des
Messers durch den Einsatz (118) ermög-
licht;
iii) wobei die Beine der chirurgischen Befe-
stigungen (125) von unterschiedlicher Län-
ge sind, so dass die Gewebekontaktfläche,
die den Spalt, der die kleinste Höhe auf-
weist, definiert, einen Aufbewahrungs-
schlitz enthält, der die chirurgischen Befe-
stigungen mit der geringsten Länge aufbe-
wahrt, und die Gewebekontaktfläche, die
den Spalt, der die größte Spalthöhe auf-
weist, definiert, einen  Aufbewahrungs-
schlitz enthält, der die chirurgischen Befe-
stigungen mit der größte Länge aufbewahrt;
iv)wobei die Gewebekontaktflächen in einer
Richtung orthogonal nach außen von der
Klingenspur in der Höhe abnehmen und die
chirurgischen Befestigungen in einer Rich-
tung orthogonal nach außen von der Klin-
genspur in der Höhe zunehmen; und
v) Klammerschieber, die dazu ausgelegt
sind, in die Aufbewahrungsschlitze zu ge-
langen, und dadurch die Befestigungen, die
in den Aufbewahrungsschlitzen enthalten
sind, axial nach außen schieben.

2. Kreisförmige chirurgische Klammervorrichtung
(100), die Folgendes umfasst:

a) einen Amboss (108), der eine gewebeberüh-
rende Ambossfläche (112), die klammerbilden-
de Vertiefungen (114) definiert, aufweist;
b) einen Einsatz (118), der mehrere chirurgische
Befestigungen (125) umfasst, dadurch ge-
kennzeichnet, dass der Einsatz Folgendes
umfasst:

i) eine Gewebekontaktfläche (121), die
mehrere Gewebekontaktflächen (121a,
121b, 121c) definiert, von denen jede eine
unterschiedliche Höhe aufweist, wobei die
Gewebekontaktflächen (121a, 121b, 121c)
und die gewebeberührende Ambossfläche
(112) einen Spalt von variierender Höhe
zwischen sich definieren;
ii)wobei die Gewebekontaktfläche (121)
mehrere darin gebildete Aufbewahrungs-
schlitze (123) enthält, die chirurgische Be-
festigungen (125) aufbewahren;

iii) wobei die Beine der chirurgischen Befe-
stigungen (125) von unterschiedlicher Län-
ge sind, so dass die Gewebekontaktfläche,
die den Spalt, der die kleinste Höhe auf-
weist, definiert, einen Aufbewahrungs-
schlitz enthält, der die chirurgischen Befe-
stigungen mit der geringsten Länge aufbe-
wahrt, und die Gewebekontaktfläche, die
den Spalt, der die größte Spalthöhe auf-
weist, definiert, einen Aufbewahrungs-
schlitz enthält, der die chirurgischen Befe-
stigungen mit der größten Länge aufbe-
wahrt;
iv)wobei die Gewebekontaktflächen in einer
Richtung radial nach außen in der Höhe ab-
nehmen und die chirurgischen Befestigun-
gen in einer Richtung radial nach außen in
der Höhe zunehmen; und
v) Klammerschieber, die dazu ausgelegt
sind, in die Aufbewahrungsschlitze zu ge-
langen, und dadurch die Befestigungen, die
in den Aufbewahrungsschlitzen enthalten
sind, axial nach außen schieben.

3. Chirurgische Klammervorrichtung (100) nach An-
spruch 1 oder Anspruch 2, wobei eine Befestigungs-
ausstoßanordnung (130), die die mehreren Klam-
merschieber (134) umfasst, in dem Klammereinsatz
angeordnet ist, wobei die Befestigungsausstoßan-
ordnung (130) Klammerschieber (134) innerhalb der
Aufbewahrungsschlitze (123) bewegt, um die chir-
urgischen Befestigungen (125) von den Aufbewah-
rungsschlitzen gegen die klammerbildenden Vertie-
fungen (114) zu drängen.

4. Chirurgische Klammervorrichtung (100) nach An-
spruch 1 oder 2, die ferner eine Griffanordnung (102)
umfasst.

5. Chirurgische Klammervorrichtung (100) nach An-
spruch 3, die ferner einen röhrenartigen Körperab-
schnitt (104) umfasst.

6. Chirurgische Klammervorrichtung (100) nach An-
spruch 1 oder Anspruch 2, wobei der röhrenartige
Körperabschnitt (104) entlang seiner Länge gebo-
gen ist.

7. Chirurgische Klammervorrichtung (100) nach An-
spruch 2, wobei der Einsatz (118) ein kreisförmiger
Klammereinsatz ist und die Gewebekontaktfläche
eine innere Gewebekontaktfläche und eine Zwi-
schengewebekontaktfläche (121c, 121b) definiert.

8. Chirurgische Klammervorrichtung (100) nach  An-
spruch 7, wobei die Aufbewahrungsschlitze (123) in
kreisförmigen Reihen (119) angeordnet sind.
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9. Chirurgische Klammervorrichtung (100) nach An-
spruch 1, wobei der Einsatz (118) ein linearer Klam-
mereinsatz ist und die Gewebekontaktfläche eine in-
nere Gewebekontaktfläche und eine Zwischenge-
webekontaktfläche (121c, 121b) definiert.

10. Chirurgische Klammervorrichtung (100) nach An-
spruch 1 oder Anspruch 2, die ferner eine Wundver-
schlussanordnung (50) umfasst.

11. Chirurgische Klammervorrichtung (100) nach An-
spruch 10, wobei die Wundverschlussanordnung
(50) einen Behälter (52) enthält, der Wundver-
schlussmaterial (W) aufweist.

12. Chirurgische Klammervorrichtung (100) nach An-
spruch 2, wobei der Amboss (108) einen kreisförmi-
gen Amboss umfasst.

13. Chirurgische Klammervorrichtung (100) nach An-
spruch 12, die ferner einen Ambossschaft (110) um-
fasst.

14. Chirurgische Klammervorrichtung (100) nach An-
spruch 13, wobei der Ambossschaft (110) zum Ab-
geben eines Wundverschlussmaterials konfiguriert
ist.

15. Chirurgische Klammervorrichtung (100) nach An-
spruch 7 oder Anspruch 9, wobei die chirurgischen
Befestigungen (125c) in den Aufbewahrungsschlit-
zen der inneren Gewebekontaktfläche eine Beinlän-
ge von ungefähr 2,3 Millimeter aufweisen und die
chirurgischen Befestigungen (125b) in den Aufbe-
wahrungsschlitzen der Zwischengewebekontaktflä-
che eine Beinlänge von ungefähr 3,5 Millimeter auf-
weisen.

16. Chirurgische Klammervorrichtung (100) nach An-
spruch 1 oder Anspruch 2, wobei die Gewebekon-
taktfläche eine innere, Zwischen- und äußere Ge-
webekontaktfläche definiert und die chirurgischen
Befestigungen (125c) in den Aufbewahrungsschlit-
zen der inneren Gewebekontaktfläche eine Beinlän-
ge von ungefähr 2,3 Millimetern aufweisen, die chir-
urgischen Befestigungen (125b) in den Aufbewah-
rungsschlitzen der Zwischengewebekontaktfläche
eine Beinlänge von ungefähr 3,5 Millimetern aufwei-
sen, und die chirurgischen Befestigungen (125c) in
den Aufbewahrungsschlitzen der äußeren Gewebe-
kontaktfläche eine Beinlänge von ungefähr 4,1 Mil-
limeter aufweisen.

17. Chirurgische Klammervorrichtung (100) nach An-
spruch 1 oder Anspruch 2, wobei die chirurgische
Klammervorrichtung eine Magen-Darm-Klammer-
vorrichtung ist.

18. Chirurgische Klammervorrichtung (100) nach An-
spruch 1, wobei der Einsatz (118) mehrere Reihen
von Klammern enthält, wobei die Klammern (125c)
der inneren Gewebekontaktfläche (121c) angren-
zend an die Klingenspur angeordnet sind.

19. Chirurgische Klammervorrichtung (100) nach An-
spruch 1 oder Anspruch 2, wobei die chirurgische
Klammervorrichtung eine laparoskopische Klam-
mervorrichtung ist.

20. Chirurgische Klammervorrichtung (100) nach An-
spruch 19, die ferner einen Handgriff (102) umfasst.

21. Chirurgische Klammervorrichtung (100) nach An-
spruch 20, die ferner einen länglichen Schaft (110)
umfasst.

22. Chirurgische Klammervorrichtung (100) nach An-
spruch 2, wobei der Einsatz eine Klingenspur  defi-
niert.

Revendications

1. Agrafeuse chirurgicale linéaire (100), comprenant:

a) une enclume (108) présentant une surface
d’enclume de contact de tissu (112) qui définit
des dépressions de formation d’agrafes (114) ;
b) un couteau pour couper le tissu;
c) une cartouche (118) comprenant une pluralité
d’agrafes chirurgicales (125), caractérisée en
ce que la cartouche comprend:

i) une surface de contact de tissu (121) qui
définit une pluralité de surfaces de contact
de tissu (121a, 121b, 121c) présentant cha-
cune une hauteur différente, les surfaces
de contact de tissu (121a, 121b, 121c) et la
surface d’enclume de contact de tissu (112)
définissant un espace de hauteur variable
entre celles-ci;
ii) la surface de contact de tissu (121) com-
portant une pluralité de fentes de retenue
(123) formées dans celle-ci qui retiennent
des agrafes chirurgicales (125), et une trace
de couteau (222) qui permet le passage du
couteau à travers la cartouche (118) ;
iii) les branches des agrafes chirurgicales
(125) présentant des longueurs différentes,
de telle sorte que la surface de contact de
tissu qui définit l’espace présentant la plus
courte hauteur d’espace comporte une fen-
te de retenue qui retient l’agrafe chirurgicale
qui présente la longueur la plus courte, et
que la surface de contact de tissu qui définit
l’espace présentant la plus grande hauteur
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d’espace comporte une fente de retenue qui
retient l’agrafe chirurgicale qui présente la
longueur la plus longue;
iv) la hauteur des surfaces de contact de
tissu diminuant dans une direction orthogo-
nalement vers l’extérieur à partir de la trace
de couteau, et la hauteur des agrafes chi-
rurgicales augmentant dans une direction
orthogonalement vers l’extérieur à partir de
la trace de couteau; et
v) des poussoirs d’agrafe adaptés pour pas-
ser dans les fentes de retenue, poussant de
ce fait les agrafes contenues dans les fentes
de retenue axialement vers l’extérieur.

2. Agrafeuse chirurgicale circulaire (100), comprenant:

a) une enclume (108) présentant une surface
d’enclume de contact de tissu (112) qui définit
des dépressions de formation d’agrafes (114) ;
b) une cartouche (118) comprenant une pluralité
d’agrafes chirurgicales (125), caractérisée en
ce que la cartouche comprend:

i) une surface de contact de tissu (121) qui
définit une pluralité de surfaces de contact
de tissu (121a, 121b, 121c) présentant cha-
cune une hauteur différente, les surfaces
de contact de tissu (121a, 121b, 121c) et la
surface d’enclume de contact de tissu (112)
définissant un espace de hauteur variable
entre celles-ci ;
ii) la surface de contact de tissu (121) com-
portant une pluralité de fentes de retenue
(123) formées dans celle-ci qui retiennent
des agrafes chirurgicales (125) ;
iii) les branches des agrafes chirurgicales
(125) présentant des longueurs différentes,
de telle sorte que la surface de contact de
tissu qui définit l’espace présentant la plus
courte hauteur d’espace comporte une fen-
te de retenue qui retient l’agrafe chirurgicale
qui présente la longueur la plus courte, et
que la surface de contact de tissu qui définit
l’espace présentant la plus grande hauteur
d’espace comporte une fente de retenue qui
retient l’agrafe chirurgicale qui présente la
longueur la plus longue;
iv) la hauteur des surfaces de contact de
tissu diminuant dans une direction radiale-
ment vers l’extérieur et la hauteur des agra-
fes chirurgicales augmentant dans une di-
rection radialement vers l’extérieur; et
v) des poussoirs d’agrafe adaptés pour pas-
ser dans les fentes de retenue, poussant de
ce fait les agrafes contenues dans les fentes
de retenue axialement vers l’extérieur.

3. Agrafeuse chirurgicale (100) selon la revendication
1 ou la revendication 2, dans laquelle un ensemble
d’éjection d’agrafe (130) comprenant la pluralité de
poussoirs d’agrafe (134) est disposé dans la cartou-
che d’agrafes, dans laquelle l’ensemble d’éjection
d’agrafe (130) déplace les poussoirs d’agrafe (134)
à l’intérieur des fentes de retenue (123) de manière
à pousser les agrafes chirurgicales (125) hors des
fentes de retenue contre les dépressions de forma-
tion d’agrafes (114).

4. Agrafeuse chirurgicale (100) selon la revendication
1 ou la revendication 2, comprenant en outre un en-
semble de poignée (102).

5. Agrafeuse chirurgicale (100) selon la revendication
3, comprenant en outre une partie de corps tubulaire
(104).

6. Agrafeuse chirurgicale (100) selon la revendication
1 ou la revendication 2, dans laquelle la partie de
corps tubulaire (104) est courbe le long de sa lon-
gueur.

7. Agrafeuse chirurgicale (100) selon la  revendication
2, dans laquelle la cartouche (118) est une cartouche
d’agrafes circulaire, et la surface de contact de tissu
définit des surfaces de contact de tissu intérieure et
intermédiaire (121c, 121b).

8. Agrafeuse chirurgicale (100) selon la revendication
7, dans laquelle les fentes de retenue (123) sont
agencées en rangées circulaires (119).

9. Agrafeuse chirurgicale (100) selon la revendication
1, dans laquelle la cartouche (118) est une cartouche
d’agrafes linéaire, et la surface de contact de tissu
définit des surfaces de contact de tissu intérieure et
intermédiaire (121c, 121b).

10. Agrafeuse chirurgicale (100) selon la revendication
1 ou la revendication 2, comprenant en outre un en-
semble de fermeture de plaie (50).

11. Agrafeuse chirurgicale (100) selon la revendication
10, dans laquelle l’ensemble de fermeture de plaie
(50) comprend un réservoir (52) contenant une ma-
tière de fermeture de plaie (W).

12. Agrafeuse chirurgicale (100) selon la revendication
2, dans laquelle l’enclume (108) comprend une en-
clume circulaire.

13. Agrafeuse chirurgicale (100) selon la revendication
12, comprenant en outre un arbre d’enclume (110).

14. Agrafeuse chirurgicale (100) selon la revendication
13, dans laquelle l’arbre d’enclume (110) est confi-
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guré de manière à distribuer une matière de ferme-
ture de plaie.

15. Agrafeuse chirurgicale (100) selon la revendication
7 ou la revendication 9, dans laquelle  les agrafes
chirurgicales (125c) dans les fentes de retenue de
la surface de contact de tissu intérieure présentent
une longueur de branche d’environ 2,3 millimètres,
et les agrafes chirurgicales (125b) dans les fentes
de retenue de la surface de contact de tissu inter-
médiaire présentent une longueur de branche d’en-
viron 3,5 millimètres.

16. Agrafeuse chirurgicale (100) selon la revendication
1 ou la revendication 2, dans laquelle la surface de
contact de tissu définit des surfaces de contact de
tissu intérieure, intermédiaire et extérieure, et les
agrafes chirurgicales (125c) dans les fentes de re-
tenue de la surface de contact de tissu intérieure
présentent une longueur de branche d’environ 2,3
millimètres, les agrafes chirurgicales (125b) dans les
fentes de retenue de la surface de contact de tissu
intermédiaire présentent une longueur de branche
d’environ 3,5 millimètres, et les agrafes chirurgicales
(125c) dans les fentes de retenue de la surface de
contact de tissu extérieure présentent une longueur
de branche d’environ 4,1 millimètres.

17. Agrafeuse chirurgicale (100) selon la revendication
1 ou la revendication 2, dans laquelle l’agrafeuse
chirurgicale est une agrafeuse gastro-intestinale.

18. Agrafeuse chirurgicale (100) selon la revendication
1, dans laquelle la cartouche (118) comprend une
pluralité de rangées d’agrafes, les agrafes (125c) de
la surface de contact de tissu intérieure (121c) étant
disposées à proximité de la trace de couteau.

19. Agrafeuse chirurgicale (100) selon la revendication
1, dans laquelle l’agrafeuse chirurgicale est une
agrafeuse laparoscopique.

20. Agrafeuse chirurgicale (100) selon la revendication
19, comprenant en outre une poignée (102).

21. Agrafeuse chirurgicale (100) selon la revendication
20, comprenant en outre un arbre allongé.

22. Agrafeuse chirurgicale (100) selon la revendication
2, dans laquelle la cartouche définit une trace de
couteau.
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摘要(译)

外科缝合器械（100）包括钉仓（118）和砧构件（112）。钉仓包括设
置在多排保持槽（123）中的多个外科紧固件（125）。钉仓可具有环形
或线性构造的保持槽。钉仓的组织接触表面（121）可以是锥形的或阶梯
状的。砧座构件具有组织接触表面（112a，112b，112c），该表面包括
多个口袋（114），口袋（114）布置成与保持槽基本对齐。另外，砧座
构件的组织接触表面可以与钉仓的组织接触表面互补。
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