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BUTTRESS ATTACHMENT TO DEGRADABLE POLYMER ZONES 

Abstract 

An end effector assembly (16) for use with a surgical stapler (10), the end effector (16) 

comprises a staple cartridge assembly (200) having a tissue contacting surface (220) and an 

anvil assembly (300) having a tissue contacting surface (320). A surgical buttress (500) 

configured and dimensioned to substantially overlie at least a portion of the tissue contacting 

surface (220, 320) of at least one of the staple cartridge assembly (200) and anvil assembly 

(300). A plurality of attachment pads (240) secured to at least one of the tissue contacting 

surface (220, 320) of the at least one staple cartridge assembly (200) and anvil assembly (300) 

configured to retain the respective buttress material thereto, wherein the surgical buttress (500) 

is ultrasonically welded to each of the plurality of attachment pads (240).
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BUTTRESS ATTACHMENT TO DEGRADABLE POLYMER ZONES 

Cross-Reference to Related Applications 

[0001] The present application is a continuation in part of U.S. Patent Application Serial No.  

13/325,48 1, filed December 14, 2011, the disclosure of which is hereby incorporated by 

reference herein.  

Field 

[0002] The present disclosure relates to surgical stapling apparatus including surgical buttresses 

which can be releasably attached to the surgical stapling apparatus, and in particular, to surgical 

stapling apparatus having attachment pads made from the same material as the surgical buttress.  

The attachment pads join the surgical buttress to the surgical stapling apparatus such that the 

surgical buttress is released upon firing of the surgical stapling apparatus.  

Background 

[0003] Surgical stapling apparatus are employed by surgeons to sequentially or simultaneously 

apply one or more rows of fasteners, e.g., staples or two-part fasteners, to body tissue for the 

purpose of joining segments of body tissue together. Such apparatus generally include a pair of 

jaws or finger-like structures between which the body tissue to be joined is placed. When the 

stapling apparatus is actuated, or "fired", longitudinally moving firing bars contact staple drive 

members in one of the jaws. The staple drive members push the surgical staples through the 

body tissue and into an anvil in the opposite jaw which forms the staples. If tissue is to be 

removed or separated, a knife blade can be provided in the jaws of the apparatus to cut the tissue 

between the lines of staples.  

[0004] A number of surgical stapling apparatus rely on a knife blade cutting off some portion of 

the surgical buttress to affect release. These methods typically employ a secondary material or 

mounting structure in addition to the surgical buttress (e.g., sutures) to provide attachment of the 

surgical buttress to the surgical stapling apparatus. Typically, firing forces are increased with 

each material that must be transected by the knife blade in order to release the surgical buttress.
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[0005] It would be desirable to provide a surgical buttress that may be releasably secured to a 

surgical stapling apparatus without the need for a secondary material or mounting structure, and 

without the need for a knife blade to cut the buttress and/or secondary material or mounting 

structure to release the surgical buttress from the surgical stapling apparatus, thereby resulting in 

the use of fewer materials and lower firing forces.  

Object 

[0006] It is the object of the present invention to substantially overcome or ameliorate one or 

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

Summary 

[0007] According to one aspect of the present disclosure, an end effector assembly for use with 

a surgical stapler wherein the end effector comprises a staple cartridge assembly having a tissue 

contacting surface including a plurality of staple retaining pockets and an anvil assembly having 

a tissue contacting surface including a plurality of staple forming pockets. A surgical buttress 

configured and dimensioned to substantially overlie at least a portion of the tissue contacting 

surface of at least one of the staple cartridge assembly or the anvil assembly. A plurality of 

attachment pads secured to the tissue contacting surface of the at least one of the staple cartridge 

assembly or the anvil assembly, the plurality of attachment pads configured to retain the 

respective surgical buttress thereto, at least one attachment pad of the plurality of attachment 

pads placed into one staple retaining pocket of the plurality of staple retaining pockets of the 

staple cartridge assembly or one staple forming pocket of the plurality of staple forming pockets 

of the anvil assembly, wherein the surgical buttress is ultrasonically welded to each attachment 

pad of the plurality of attachment pads. The least one of the attachment pads is made from a 

material selected from the group comprising glycolide, trimethylene carbonate, lactide, 

caprolactone, and combinations thereof.  

[0008] In embodiments, the at least one of the attachment pads may be placed into a recess of 

at least one of the tissue contacting surface of the staple cartridge assembly and anvil assembly.
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[0009] The staple cartridge assembly and the anvil assembly have a central longitudinally 

extending slot configured to enable passage of a knife blade therethrough. In embodiments, the 

at least one attachment pad is positioned near the central longitudinally extending slot.  

[0010] Each of the staple cartridge assembly and anvil assembly have a distal end such that at 

least one distal attachment pad is positioned between a first outer edge of each of the staple 

cartridge assembly and anvil assembly and a distal end of the central longitudinally extending 

slot. Further, each of the staple cartridge assembly and anvil assembly have a proximal end 

such that at least one proximal attachment pad is positioned between a first outer edge of each of 

the staple cartridge assembly and anvil assembly and a proximal end of the central 

longitudinally extending slot.  

[0011] In another embodiment, the staple cartridge assembly, the anvil assembly and the 

surgical buttress are substantially circular, wherein the circular buttress includes an inner 

portion, an outer portion, and a middle portion extending between the inner portion and the 

outer portion, and at least on attachment pad secured along the middle portion.  

[0012] In another aspect of the present disclosure, a staple cartridge for use with a surgical 

stapling apparatus, the staple cartridge comprising: 

a cartridge body including a tissue contacting surface defining a plurality of staple 

retaining slots; 

a staple disposed within each staple retaining slot of the cartridge body; 

a surgical buttress configured and dimensioned to substantially overlie at least a portion 

of the staple retaining slots of the cartridge body; and 

a plurality of attachment pads secured to the tissue contacting surface of the cartridge 

body and configured to retain the surgical buttress thereto, at least one attachment pad of the 

plurality of attachment pads placed into one staple retaining slot of the plurality of staple 

retaining slots of the cartridge body, 

wherein the surgical buttress is ultrasonically welded to each attachment pad of the 

plurality of attachment pads.  

[0013] In yet another aspect of the present disclosure, a surgical stapling apparatus comprising 

a housing and an end effector being secured to the housing and including a staple cartridge 

assembly having a tissue contacting surface including a plurality of staple retaining pockets and
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an anvil assembly having a tissue contacting surface including a plurality of staple forming 

pockets. A surgical buttress configured and dimensioned to substantially overlie at least a 

portion of the tissue contacting surface of at least one of the staple cartridge assembly or anvil 

assembly. A plurality of attachment pads secured to the tissue contacting surface of the at least 

one of the staple cartridge assembly or the anvil assembly, the plurality of attachment pads 

configured to retain the respective surgical buttress thereto, at least one attachment pad of the 

plurality of attachment pads placed into one staple retaining pocket of the plurality of staple 

retaining pockets of the staple cartridge assembly or one staple forming pocket of the plurality 

of staple forming pockets of the anvil assembly, wherein the surgical buttress is ultrasonically 

welded to each attachment pad of the plurality of attachment pads.  

Brief Description of Drawings 

[0014] Various embodiments of the presently disclosed interlocking buttress retention systems 

are disclosed herein with reference to the drawings, wherein:
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[0015] FIG. 1 is a perspective view of a surgical stapling apparatus according to an embodiment 

of the present disclosure; 

[0016] FIG. 2 is a perspective view, with parts separated, of a staple cartridge assembly of the 

surgical stapling apparatus of FIG. 1, illustrating a surgical buttress associated therewith; 

[0017] FIG. 3 is a perspective view, with parts separated, of an anvil assembly of the surgical 

stapling apparatus of FIG. 1, illustrating a surgical buttress associated therewith; 

[0018] FIG. 4 is a perspective view of the staple cartridge assembly, illustrating the surgical 

buttress affixed to a staple cartridge; 

[0019] FIG. 5 is a perspective view of the anvil assembly, illustrating the surgical buttress 

affixed to an anvil plate; 

[0020] FIG. 6 is a perspective view of a distal end of the surgical stapling apparatus of FIG. 1, 

shown in use positioned about a tissue section; 

[0021] FIG. 7 is a cross-sectional view taken along line 7-7 of FIG. 6; 

[0022] FIG. 8 is a perspective view of the stapled and divided tissue section of FIG. 6; 

[0023] FIG. 9A is a perspective view of an illustrative embodiment of a surgical stapling 

apparatus in accordance with another embodiment of the present disclosure; 

[0024] FIG. 9B is a side elevational view, partially broken away, of the surgical stapling 

apparatus of FIG. 9A; 

[0025] FIG. 10A is a perspective view of an illustrative embodiment of the staple cartridge 

assembly of the surgical stapling apparatus of FIG. 9A including a surgical buttress in 

accordance with an embodiment of the present disclosure; 

[0026] FIG. 10B is a top plan view of the staple cartridge assembly and surgical buttress 

illustrated in FIG. 1OA;
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[0027] FIG. 11 is perspective view of an intestinal area of a patient, illustrating a method of 

positioning an anvil rod and staple cartridge assembly of the surgical stapling apparatus of 

FIGS. 9A, 9B, and 10 within the intestinal area; and 

[0028] FIG. 12 is a schematic perspective view of the intestinal area of FIG. 11, illustrating the 

anvil rod mounted to the surgical stapling apparatus.  

Description of Embodiments 

[0029] Various exemplary embodiments of the present disclosure are discussed herein below in 

terms of buttresses for use with surgical stapling apparatus. The buttresses described herein may 

be used in sealing a wound by approximating the edges of wound tissue between a staple 

cartridge and an anvil plate of a surgical stapling apparatus which contains at least one surgical 

buttress. The at least one surgical buttress is joined to the surgical stapling apparatus by at least 

one attachment pad. The attachment pad is made from the same material as the surgical buttress 

and positioned between a tissue contacting surface of each of the staple cartridge and anvil plate 

and the least one surgical buttress. Firing of the surgical stapling apparatus forces legs of at least 

one staple to pass through an opening on the staple cartridge, the tissue, and into the recesses on 

the anvil plate to secure the surgical buttress to the tissue, to secure the adjoining tissue to one 

another, and to seal the tissue. The firing force of the staple impacts the attachment pads to 

break thereby releasing the surgical buttress from the tissue contacting surface. Thus, the present 

disclosure describes surgical buttresses, surgical stapling apparatus supporting said surgical 

buttresses, and methods and mechanisms for using the same.  

[0030] It should be understood that a variety of surgical stapling apparatus may be utilized with 

a surgical buttress of the present disclosure. For example, linear stapler configurations may be 

utilized, such as, for example those including Duet TRSTM reloads and staplers with Tri

StapleTM technology, available through Covidien, which maintain a principal place of business 

at 555 Long Wharf Drive, North Haven, CT 06511, and transverse anastomosis staplers, such as, 

for example, EEATM, CEEATM, GIATM, EndoGIATM, and TATM, also available through 

Covidien. It should also be appreciated that the principles of the present disclosure are equally 

applicable to surgical staplers having alternate configurations, such as, for example, end-to-end 

anastomosis staplers having a circular cartridge and anvil (see, e.g., commonly owned U.S.  

Patent No. 5,915,616, entitled "Surgical Fastener Applying Apparatus," the entire content of
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which is incorporated herein by this reference); laparoscopic staplers (see, e.g., commonly 

owned U.S. Pat. Nos. 6,330,965 and 6,241,139, each entitled "Surgical Stapling Apparatus," the 

entire contents of each of which being incorporated herein by this reference); and transverse 

anastomosis staplers (see, e.g., commonly owned U.S. Patent Nos. 5,964,394 and 7,334,717, 

each entitled "Surgical Fastener Applying Apparatus", the entire contents of each of which 

being incorporated herein by this reference).  

[0031] Embodiments of the presently disclosed surgical buttress and surgical stapling apparatus 

will now be described in detail with reference to the drawing figures wherein like reference 

numerals identify similar or identical elements. In the following discussion, the terms 

"proximal" and "trailing" may be employed interchangeably, and should be understood as 

referring to the portion of a structure that is closer to a clinician during proper use. The terms 

"distal" and "leading" may also be employed interchangeably, and should be understood as 

referring to the portion of a structure that is further from the clinician during proper use. As used 

herein, the term "patient" should be understood as referring to a human subject or other animal, 

and the term "clinician" should be understood as referring to a doctor, nurse, or other care 

provider and may include support personnel.  

[0032] Referring now to FIG. 1, there is disclosed an exemplary surgical stapling apparatus or 

surgical stapler 10 for use in stapling tissue and applying a buttress material or surgical buttress 

to the tissue. An example of this type of surgical stapling instrument is disclosed in U.S. Patent 

No. 7,128,253, the entire disclosure of which is incorporated by reference herein.  

[0033] Surgical stapling apparatus 10 generally includes a handle 12 having an elongate tubular 

member 14 extending distally from handle 12. An end effector assembly 16 is mounted on a 

distal end 18 of elongate tubular member 14. End effector assembly 16 includes a first jaw or 

staple cartridge assembly 200 configured to receive a staple cartridge 32 therein and a second 

jaw or anvil assembly 300. End effector assembly 16 may be permanently affixed to elongate 

tubular member 14 or may be detachable and thus replaceable with a new end effector assembly 

16. It is also contemplated that the staple cartridge can be removable and replaceable. One of 

staple cartridge assembly 200 and anvil assembly 300 is movably mounted at distal end 18 of 

end effector assembly 16, and is movable between an open position spaced apart from one 

another to a closed position substantially adjacent to one another. Anvil assembly 300 supports 

an anvil plate 302 and is fabricated from a metal material, including and not limited to stainless
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steel, titanium, titanium alloy, and the like. At least a tissue contacting surface of staple cartridge 

32 is fabricated from a material other than metal, including and not limited to plastic, 

thermoplastic, resin, polycarbonate, and the like.  

[0034] Surgical stapling apparatus 10 further includes a trigger 33, as seen in FIG. 1, movably 

mounted on handle 12. Actuation of trigger 33 initially operates to move first jaw and second 

jaw between the open and the closed positions and simultaneously actuates surgical stapling 

apparatus 10 to apply lines of staples to tissue. In order to properly orient end effector assembly 

16 relative to the tissue to be stapled, surgical stapling apparatus 10 is additionally provided 

with a rotation knob 34 mounted on handle 12. Rotation of rotation knob 34 relative to handle 

12 rotates elongate tubular member 14 and end effector assembly 16 relative to handle 12 so as 

to properly orient end effector assembly 16 relative to the tissue to be stapled.  

[0035] A driver 36, as seen in FIGS. 6 and 7A, is provided to move approximate first jaw or 

staple cartridge assembly 200 and second jaw or anvil assembly 300 from the open position to 

the closed position. Driver 36 moves through a longitudinal slot 338 (FIG. 3) formed in the anvil 

plate 302 of anvil assembly 300. A knife 30 with knife blade 31 is associated with driver 36 to 

cut tissue captured between staple cartridge assembly 200 and anvil assembly 300 as driver 36 

passes through slot 338.  

[0036] Reference may be made to commonly owned U.S. Patent Nos. 5,915,616, 6,330,965, and 

6,241,139, referenced above, for a detailed discussion of the construction and operation of an 

exemplary surgical stapling apparatus 10.  

[0037] Staple cartridge assembly 200 and/or anvil assembly 300 may be provided with a 

surgical buttress 500. Surgical buttress 500 is provided to reinforce and seal the lines of staples 

applied to tissue by surgical stapling apparatus 10. Surgical buttress 500 may be configured into 

any shape, size, or dimension suitable to fit any surgical stapling, fastening, or firing apparatus.  

[0038] Staple cartridge assembly 200 is provided with a cartridge buttress 500a and anvil 

assembly 300 is provided with an anvil buttress 500b in the manners described in more detail 

hereinbelow. The buttresses 500a, 500b may be made from any biocompatible natural or 

synthetic material. The material from which the buttresses 500a, 500b are formed may be 

bioabsorbable or non-bioabsorbable. It should be understood that any combination of natural, 

synthetic, bioabsorbable and non-bioabsorbable materials may be used to form the buttress
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material. The buttresses 500a, 500b may be porous or non-porous, combination of porous and 

non-porous layers. The non-porous buttresses 500a, 500b may be utilized to retard or prevent 

tissue ingrowth from surrounding tissues thereby acting as an adhesion barrier and preventing 

the formation of unwanted scar tissue.  

[0039] Additional exemplary materials for surgical buttresses 500a, 500b for use with the 

surgical stapling devices disclosed herein are set forth in commonly assigned U.S. Patent Nos.  

5,542,594; 5,908,427; 5,964,774; and 6,045,560, and commonly assigned U.S. Application 

Publication Nos. 2006/0085034, filed on April 20, 2006; and 2006/0135992, filed on June 22, 

2006, the entire contents of each of which is incorporated herein by reference.  

[0040] As illustrated in the current embodiment and shown in FIG. 2 and 3, surgical buttress 

500 is releasably attached to staple cartridge assembly 200 and/or anvil assembly 300 by 

strategically positioned attachment pads 240, 340 that affix surgical buttresses 500a, 500b to the 

inwardly facing or tissue contacting surfaces 220, 320 of the staple cartridge 32 and/or the anvil 

plate 302, as discussed in detail below. The attachment pads 240, 340 are made from the same 

degradable polymer as the surgical buttresses 500a, 500b. Composing the attachment pads 240, 

340 and the surgical buttresses 500a, 500b from the same material allows for easier bonding 

since the attachment pads 240, 340 and surgical buttresses 500a, 500b have the same melting 

temperature and chemical properties.  

[0041] With reference to FIG. 2, cartridge buttress 500a of staple cartridge assembly 200 is 

operatively secured or adhered to a tissue contacting surface 220 of staple cartridge 32, by at 

least one attachment pad 240 positioned onto both a proximal end 260 and a distal end 262 of 

the tissue contacting surface 220. Attachment pads 240 are disposed between the cartridge 

buttress 500a and the tissue contacting surface 220. Staple cartridge assembly 200 further 

includes a first outer edge 248a and second outer edge 248b. As shown in FIG. 2, a distal 

attachment pad 240a is disposed between first outer edge 248a and a distal end of a central 

longitudinal slot 238 of staple cartridge assembly 200. Similarly, a distal attachment pad 240a is 

disposed between second outer edge 248b and the distal end of central longitudinal slot 238.  

Proximal attachment zones 240b are disposed between first outer edge 248a and a proximal end 

of central longitudinal slot 238 and between second outer edge 248b and the proximal end of 

central longitudinal slot 238. In this embodiment, central attachment pads 240c are disposed 

between the proximal end 260 and distal end 262 of tissue contacting surface 220 between the
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first outer edge 248a and central longitudinal slot 238 and between the second outer edge 248b 

and central longitudinal slot 238. Other embodiments are contemplated wherein the plurality of 

attachment pads 240 are disposed in varying positions along tissue contacting surface 220.  

[0042] With reference to FIG. 3, and similar to cartridge buttress 500a, anvil buttress 500b is 

operatively secured or adhered to a tissue contacting surface 320 of anvil plate 302 of anvil 

assembly 300 by at least one attachment pad 340 positioned onto both a proximal end 360 and a 

distal end 362 of the tissue contacting surface 320. Distal attachment pads 340a are disposed 

between outer edges 348a, 348b and a distal end of a central longitudinal slot 338. Proximal 

attachment pads 342b are disposed between outer edges 348a, 348b and a proximal end of the 

central longitudinal slot 338. Further, central attachment zones 340c are positioned between 

proximal end 360 and distal end 363 and between outer edges 34a, 348b and central longitudinal 

slot 338.  

[0043] The attachment pads can be round, oblong, rectangular, or have any shape and can be 

provided on at least one of the tissue contacting surfaces of the end effector assembly in any of 

the embodiments disclosed herein.  

[0044] In embodiments, it is contemplated that attachment pads 240, 340 are disposed into 

staple retaining pockets 52 and staple forming pockets 68 by overmolding, injection molding, or 

by snap fitting and fixing preformed parts onto the respective tissue contacting surfaces 220, 

320. FIGS. 4 and 5 illustrate the buttresses 500a, 500b disposed on the staple cartridge 32 and 

anvil plate 302, respectively. As shown in FIG. 4, attachment pads 240 may be disposed within 

selectively positioned staple retaining pockets 52 along tissue contacting surface 220 of staple 

cartridge 200. Similarly, as shown in FIG. 5, attachment pads 340 are disposed within staple 

forming pockets 68 along tissue contacting surface 320 of anvil plate 302.  

[0045] During assembly the buttresses 500a, 500b are placed onto each of the tissue contacting 

surfaces 220, 320 of staple cartridge assembly 200 and anvil assembly 300, respectively.  

Ultrasonic welding is used to bond buttresses 500a, 500b to the respective attachment pads 240, 

340 and thus to the respective tissue contacting surfaces 220, 320. Other bonding methods are 

also envisioned such as laser welding, solvent bonding, or heat pressing. As described above, 

since buttresses 500a, 500b are made from the same material as attachment pads 240, 340, the 

bonding strength and release forces between the buttresses and attachment pads 240, 340 are
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balanced so that the buttress material remains secured to the tissue contact surfaces 220, 320 

during tissue manipulation and stapler positioning. It is also contemplated that attachment zones 

or pads can be disposed in the longitudinal slot of the anvil plate, staple cartridge 32, or both, in 

any of the embodiments disclosed herein.  

[0046] As illustrated in FIG. 6, during use of surgical stapling apparatus 10, the first jaw or 

staple cartridge assembly 200 and the second jaw or anvil assembly 300, having surgical 

buttresses 500a, 500b loaded thereon (as described above) are positioned on either side of the 

surgical site. Tissue contacting surfaces 220, 320 of staple cartridge assembly 200 and anvil 

assembly 300 are positioned adjacent layers of tissue "T" to be fastened to one another.  

[0047] As shown in FIG. 7, staple cartridge assembly 200 includes surgical staples 50 

positioned within individual staple retaining slots 52 of staple cartridge 32. Staples 50 are of a 

conventional type and include a backspan 54 having a pair of legs 56 and 58 extending from 

backspan 54. Legs 56 and 58 terminate in tissue penetrating tips 60 and 62, respectively.  

Pushers 64 are located within staple retaining slots 52 and are positioned between staples 50 and 

the path of a drive bar 36.  

[0048] In the illustrated embodiment, surgical stapling apparatus 10 is initially actuated by 

movement of trigger 33 relative to handle 12 (FIG. 1) causing driver 36 to move in the direction 

of arrow "A" (FIG. 6), and against sloped edge 21 of anvil plate 302 thereby causing anvil 

assembly 300 to be moved to the closed position relative to staple cartridge assembly 200. As 

drive bar 36 advances distally within staple cartridge 32, drive bar 66 interacts with a wedge 

shaped sled 66 to urge the pushers 64 upwardly against backspan 54 of staples 50, driving legs 

56 and 58 of staples 50 through the cartridge buttresses 500a, tissue "T", and anvil buttress 

500b, towards staple forming pockets or recesses 68 in anvil plate 302 of anvil assembly 300.  

Tissue penetrating tips 60 and 62 of staple legs 56 and 58 are bent within staple forming pockets 

68 in anvil plate 302 with backspan 54 securing surgical buttress 500 against tissue "T".  

[0049] As shown in the embodiment in FIG. 7, attachment zones 240, 340 are interposed 

between the respective tissue contacting surfaces 220, 320 of staple cartridge 32 and anvil plate 

302 and cartridge buttress 500a and anvil buttress 500b, respectively. Opening end effector 

assembly 16, after firing, releases the bond between cartridge buttress 500a and attachment zone 

240 thereby releasing the cartridge buttress 500a from the tissue contacting surface 220 of the
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staple cartridge 32. Similarly, the bond between anvil buttress 500b and attachment zone 340 is 

broken and anvil buttress 500b is released from tissue contacting surface 320 of anvil plate 302.  

As described above, since buttresses 500a, 500b are made from the same material, there less risk 

of removing any non-degradable material from either staple cartridge 32 or anvil plate 302 into 

the body upon release of the bond between surgical buttresses 500a, 500b and staple cartridge 

32 and anvil plate 302. It is also contemplated that, in any of the embodiments disclosed herein, 

the buttress can be made from a different material than the attachment zones or pads and may be 

biodegradable, bioabsorbable, bio-resorbable or non-bioabsorbable. Attachment pads or zones 

that are made of biodegradable, bioabsorbable, bio-resorbable, or implantable materials are 

preferred. In any of the embodiments disclosed herein, the buttress, attachment pads or zones, or 

both, can be made from materials which would quickly degrade in the body, in response to 

exposure to water, blood, or the like, which would allow the buttress to separate from the 

instrument. Starches, sugars, or salts could be used.  

[0050] It is contemplated that, in any of the embodiments disclosed herein, the buttress and 

attachment pads or zones are made from the same or similar materials to enable easy welding of 

the buttress to the same or similar materials. Using the same or similar material for the pads or 

zones is meant to avoid concern of foreign, non-degradable materials entering the body that may 

break off of the pads or cartridge during buttress detachment.  

[0051] Upon full actuation of surgical stapling apparatus 10, a knife 30 (FIG. 7) associated with 

surgical stapling apparatus 10 and carried by driver 36 may be utilized to cut tissue "T", as well 

as surgical buttresses 500a, 500b between the rows of now formed staples 50. Upon movement 

of anvil assembly 300 to the open position, spaced apart from staple cartridge assembly 200, 

buttresses 500a, 500b are pulled away from respective tissue contacting surfaces 220, 320 of 

respective staple cartridge assembly 200 and anvil assembly 300.  

[0052] The resulting tissue "T", divided and stapled closed with staples 50, is illustrated in FIG.  

8. Specifically, surgical buttresses 500a, 500b are secured against tissue "T" by legs 56, 58 and 

backspans 54 of staples 50. Thus, surgical buttresses 500a, 500b are stapled to tissue "T" 

thereby sealing and reinforcing the staple lines created by staples 50.  

[0053] Referring now to FIGS. 9A and 9B, an annular surgical stapling apparatus 110, for use 

with surgical buttresses 124 of the present disclosure, is shown. Surgical stapling apparatus 110
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includes a handle assembly 112 having at least one pivotable actuating handle member 133, and 

an advancing member 135. Extending from handle member 112, there is provided a tubular 

body portion 114 which may be constructed so as to have a curved shape along its length. Body 

portion 114 terminates in a staple cartridge assembly 122 which includes a pair of annular arrays 

of staple retaining slots 152 having a staple 150 disposed in each one of staple retaining slots 

152. Positioned distally of staple cartridge 122 there is provided an anvil assembly 120 

including an anvil member 121 and a shaft 123 operatively associated therewith for removably 

connecting anvil assembly 120 to a distal end portion of stapling apparatus 110.  

[0054] Staple cartridge assembly 122 may be fixedly connected to the distal end of tubular body 

portion 114 or may be configured to concentrically fit within the distal end of tubular body 

portion 114. Staple cartridge assembly 122 includes a staple pusher 164 including a proximal 

portion having a generally frusto-conical shape and a distal portion defining two concentric 

rings of peripherally spaced fingers (not shown), each one of which is received within a 

respective staple retaining slot 152.  

[0055] A knife 130, substantially in the form of an open cup with the rim thereof defining a 

knife blade 131, is disposed within staple cartridge assembly 122 and mounted to a distal 

surface of a staple pusher 164. The knife 130 is disposed radially inward of the pair of annular 

arrays of staples 150. Accordingly, in use, as the staple pusher 164 is advanced, the knife 130 is 

also advanced axially distally.  

[0056] As seen in FIG. 10A, a surgical buttress 124 is releasably attached to the staple cartridge 

assembly 122 at attachment pads 140 disposed between the surgical buttress 124 and the tissue 

contacting surface 134 of the staple cartridge assembly 122. As described herein above, 

attachment pads 140 bond the surgical buttress 124 to the tissue contacting surface 134. Surgical 

buttress 124 is provided in an annular configuration and includes a central aperture 125 to 

receive shaft 123 of anvil assembly 120 therethrough.  

[0057] It is envisioned that the surgical buttress 124 may be additionally or alternatively 

attached or adhered to tissue contacting surface of anvil plate 121 in a manner similar to the 

surgical buttress 124 attached to staple cartridge assembly 122.  

[0058] As shown in FIG. 10B, surgical buttress 124 may be secured or adhered to the staple 

cartridge 122 along an inner portion or peripheral edge 160 and outer portion or peripheral edge
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162 of surgical buttress 124. It is envisioned that other configurations may be utilized to retain 

the surgical buttress 124 to the staple cartridge assembly 122, such as disposing of the 

attachment pads 140 within staple retaining retaining slots as discussed with staple cartridge 

300, or alternating the attachment zones 140 between the staple retaining slots 152, or among 

other arrangements within the purview of those skilled in the art.  

[0059] Surgical stapling apparatus 110 and detachable anvil assembly 120 are used in an 

anastomosis procedure to effect joining of intestinal sections 50 and 52. The anastomosis 

procedure is typically performed using minimally invasive surgical techniques including 

laparoscopic means and instrumentation. At the point in the procedure shown in FIG. 11, a 

diseased intestinal section has been previously removed, anvil assemblyl20 (optionally 

including a surgical buttress 124 thereon) has been applied to the operative site either through a 

surgical incision or transanally and positioned within intestinal section 52, and tubular body 

portion 114 of surgical stapling apparatus 110 (optionally including a surgical buttress 124 

thereon) has been inserted transanally into intestinal section 50. Intestinal sections 50 and 52 are 

also shown temporarily secured about their respective components (e.g., shaft 123 of anvil 

assembly 120, and the distal end of tubular body portion 114) by conventional means such as a 

purse string suture "P", as illustrated in FIG. 12.  

[0060] Thereafter, the clinician maneuvers anvil assembly 120 until the proximal end of shaft 

123 is inserted into the distal end of tubular body portion 114 of surgical stapling apparatus 110, 

wherein the mounting structure (not shown) within the distal end of tubular body portion 114 

engages shaft 123 to effect the mounting. Anvil assembly 120 and tubular body portion 114 are 

then approximated to approximate intestinal sections 50, 52. Surgical stapling apparatus 110 is 

then fired. A knife (not shown) cuts the portion of tissue and surgical buttress 124 disposed 

radially inward of the knife, to complete the anastomosis. The force of the opening of anvil 

assembly 120 and staple cartridge assembly 122, with surgical buttress 124 stapled to intestinal 

sections 50 and 52, causes surgical buttress 124 to release at the attachment pads 140 thereby 

releasing the surgical buttress 124 from the tissue contacting surface 134.  

[0061] Persons skilled in the art will understand that the devices and methods specifically 

described herein and illustrated in the accompanying figures are non-limiting exemplary 

embodiments, and that the description, disclosure, and figures should be construed merely 

exemplary of particular embodiments. For example it is contemplated that the surgical
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instrument can be manually or motor-powered in any of the embodiments disclosed herein. It is 

to be understood, therefore, that the present disclosure is not limited to the precise embodiments 

described, and that various other changes and modifications may be effected by one skilled in 

the art without departing from the scope or spirit of the disclosure. Additionally, it is envisioned 

that the elements and features illustrated or described in connection with one exemplary 

embodiment may be combined with the elements and features of another exemplary 

embodiment without departing from the scope of the present disclosure, and that such 

modifications and variations are also intended to be included within the scope of the present 

disclosure. Accordingly, the subject matter of the present disclosure is not to be limited by what 

has been particularly shown and described, except as indicated by the present disclosure.
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CLAIMS 

1. An end effector assembly for use with a surgical stapler, the end effector comprising: 

a staple cartridge assembly having a tissue contacting surface including a plurality of 

staple retaining pockets; 

an anvil assembly having a tissue contacting surface including a plurality of staple 

forming pockets; 

a surgical buttress configured and dimensioned to substantially overlie at least a portion of 

the tissue contacting surface of at least one of the staple cartridge assembly or the anvil 

assembly; and 

a plurality of attachment pads secured to the tissue contacting surface of the at least one of 

the staple cartridge assembly or the anvil assembly, the plurality of attachment pads configured 

to retain the respective surgical buttress thereto, at least one attachment pad of the plurality of 

attachment pads placed into one staple retaining pocket of the plurality of staple retaining 

pockets of the staple cartridge assembly or one staple forming pocket of the plurality of staple 

forming pockets of the anvil assembly, 

wherein the surgical buttress is ultrasonically welded to each attachment pad of the 

plurality of attachment pads.  

2. The end effector assembly of claim 1, wherein at least one attachment pad of the plurality 

of attachment pads is made from a material selected from the group comprising glycolide, 

trimethylene carbonate, lactide, caprolactone, and combinations thereof.  

3. The end effector assembly of claim 1, wherein each of the staple cartridge assembly and 

the anvil assembly has a central longitudinally extending slot configured to enable passage of a 

knife blade therethrough.  

4. The end effector assembly of claim 3, wherein the central longitudinally extending slot of 

each of the staple cartridge assembly and the anvil assembly has a distal end, and each of the 

staple cartridge assembly and the anvil assembly has a first longitudinally extending outer edge 

and a second longitudinally extending outer edge, and wherein at least one attachment pad of the 

plurality of attachment pads is positioned between the first longitudinally extending outer edge 

and the distal end of the central longitudinally extending slot of the staple cartridge assembly or 

the anvil assembly.
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5. The end effector assembly of claim 4, wherein the central longitudinally extending slot of 

each of the staple cartridge assembly and the anvil assembly has a proximal end, and wherein at 

least one attachment pad of the plurality of attachment pads is positioned between the first 

longitudinally extending outer edge and the proximal end of the centrally longitudinally 

extending slot of the staple cartridge assembly or the anvil assembly.  

6. The end effector assembly of claim 1, wherein the staple cartridge assembly, the anvil 

assembly and the surgical buttress are substantially circular, and wherein the surgical buttress 

includes an inner portion, an outer portion, and a middle portion extending between the inner 

portion and the outer portion, and at least one attachment pad of the plurality of attachment pads 

is secured along the middle portion.  

7. A staple cartridge for use with a surgical stapling apparatus, the staple cartridge 

comprising: 

a cartridge body including a tissue contacting surface defining a plurality of staple 

retaining slots; 

a staple disposed within each staple retaining slot of the cartridge body; 

a surgical buttress configured and dimensioned to substantially overlie at least a portion of 

the staple retaining slots of the cartridge body; and 

a plurality of attachment pads secured to the tissue contacting surface of the cartridge 

body and configured to retain the surgical buttress thereto, at least one attachment pad of the 

plurality of attachment pads placed into one staple retaining slot of the plurality of staple 

retaining slots of the cartridge body, 

wherein the surgical buttress is ultrasonically welded to each attachment pad of the 

plurality of attachment pads.  

8. The staple cartridge of claim 7, wherein at least one attachment pad of the attachment pads 

is made from a material selected from the group comprising glycolide, trimethylene carbonate, 

lactide, caprolactone, and combinations thereof.  

9. The staple cartridge of claim 8, wherein the cartridge body has a central longitudinally 

extending slot configured to enable passage of a knife blade therethrough.
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10. The staple cartridge of claim 9, wherein the central longitudinally extending slot of the 

cartridge body has a distal end and the cartridge body has a first longitudinally extending outer 

edge and a second longitudinally extending outer edge, and wherein at least one attachment pad 

of the plurality of attachment pads is positioned between the first longitudinally extending outer 

edge of the cartridge body and the distal end of the central longitudinally extending slot.  

11. The staple cartridge of claim 10, wherein the central longitudinally extending slot of the 

cartridge body has a proximal end, and wherein at least one attachment pad of the plurality of 

attachment pads is positioned between the first longitudinally extending outer edge of the 

cartridge body and the proximal end of the central longitudinally extending slot.  

12. The staple cartridge of claim 8, wherein the cartridge body and the surgical buttress are 

substantially circular, and wherein the surgical buttress includes an inner portion, an outer 

portion, and a middle portion extending between the inner portion and the outer portion, and at 

least one attachment pad of the plurality of attachment pads is secured along the middle portion.  

13. A surgical stapling apparatus, comprising: 

a housing; 

an end effector being secured to the housing and including a staple cartridge assembly 

having a tissue contacting surface including a plurality of staple retaining pockets and an anvil 

assembly having a tissue contacting surface including a plurality of staple forming pockets; 

a surgical buttress configured and dimensioned to substantially overlie at least a portion of 

the tissue contacting surface of at least one of the staple cartridge assembly or anvil assembly; 

and 

a plurality of attachment pads secured to the tissue contacting surface of the at least one of 

the staple cartridge assembly or the anvil assembly, the plurality of attachment pads configured 

to retain the respective surgical buttress thereto, at least one attachment pad of the plurality of 

attachment pads placed into one staple retaining pocket of the plurality of staple retaining 

pockets of the staple cartridge assembly or one staple forming pocket of the plurality of staple 

forming pockets of the anvil assembly, 

wherein the surgical buttress is ultrasonically welded to each attachment pad of the 

plurality of attachment pads.
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14. The surgical stapling apparatus of claim 13, wherein at least one attachment pad of the 

plurality of attachment pads is made from a material selected from the group comprising 

glycolide, trimethylene carbonate, lactide, caprolactone, and combinations thereof.  

15. The surgical stapling apparatus of claim 13, wherein each of the staple cartridge assembly 

and the anvil assembly has a central longitudinally extending slot configured to enable passage 

of a knife blade therethrough.  

16. The surgical stapling apparatus of claim 15, wherein the central longitudinally extending 

slot of each of the staple cartridge assembly and the anvil assembly has a distal end, and each of 

the staple cartridge assembly and the anvil assembly has a first longitudinally extending outer 

edge and a second longitudinally extending outer edge, and wherein at least one attachment pad 

of the plurality of attachment pads is positioned between the first longitudinally extending outer 

edge and the distal end of the central longitudinally extending slot of the staple cartridge 

assembly or the anvil assembly.  

17. The surgical stapling apparatus of claim 16, wherein the central longitudinally extending 

slot of each of the staple cartridge assembly and the anvil assembly has a proximal end, and 

wherein at least one attachment pad of the plurality of attachment pads is positioned between the 

first longitudinally extending outer edge and the proximal end of the centrally longitudinally 

extending slot of the staple cartridge assembly or the anvil assembly.  

18. The surgical stapling apparatus of claim 13, wherein the staple cartridge assembly, the 

anvil assembly, and the surgical buttress are substantially circular, and wherein the surgical 

buttress includes an inner portion, an outer portion, and a middle portion extending between the 

inner portion and the outer portion, and at least one attachment pad of the plurality of attachment 

pads is secured along the middle portion.  
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