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ANVIL ASSEMBLY WITH IMPROVED CUT RING 

BACKGROUND 

1. Technical Field 

The present disclosure relates to an anvil assembly for use with a stapler. More 

specifically, the present disclosure relates to an anvil assembly having an improved cut ring 

particularly suited for use with a surgical stapler.  

2. Background of Related Art 

Anastomosis is the surgical joining of separate hollow tissue organ sections such that the 

hollow tissue organ sections communicate with each other. Typically, anastomosis follows 

surgery in which a diseased or defective section of hollow tissue is removed and the remaining 

end sections are to be joined. In a circular anastomosis procedure, the two ends of organ 

sections, e.g., the colon, are joined by means of a stapling instrument which drives a circular 

array of staples through the end sections of each organ section and simultaneously cores any 

overlapping tissue to free a tubular passage. Coring is effected by translation of an annular knife 

blade through the overlapping tissue.  

Generally, a diseased or defective section of hollow tissue is removed using a linear 

stapling device which simultaneously cuts the hollow tissue and provides one or more linear 

rows of staples or fasteners on each side of the cut. The staples or fasteners seal the cut ends of 

the hollow tissue sections. This operation is performed on each end of the diseased or defective 

tissue such that each end of the diseased or defective hollow tissue and each end of the hollow 

tissue sections is sealed. Subsequently, a circular anastomosis stapling or fastener applying



device is used to join the ends of the remaining hollow tissue sections and to core 

overlapping tissue.  

The use of cut rings in anvil assemblies of circular anastomosis stapling or 

fastening devices are well known. Cut rings provide an abutment surface into which the 

5 annular knife blade of a circular anastomosis stapler abuts and/or penetrates during firing 

of the stapler to enhance cutting of tissue. Typically, cut rings are formed of a soft 

material, e.g., polyethylene, to allow some degree of knife penetration into the cut ring.  

During an anastomosis procedure, staples may inadvertently become positioned between 

the annular knife blade and the cut ring. In conventional staplers, because the cut ring is 

10 formed of a soft material, contact between the knife blade and a staple typically presses 

the staple into the cut ring and does not effectuate cutting of the staple.  

Accordingly, a need exists for an improved surgical stapler which can not only 

effectively cut tissue but also effectively cut through existing staples in the tissue.  

Object of the Invention 

is It is an object of the present invention to substantially overcome or at least 

ameliorate one or more of the disadvantages of the prior art, or to at least provide a useful 

alternative.  

Summary of the Invention 

In accordance with the present disclosure, an anvil assembly for use with a 

20 surgical stapling device is preferably disclosed which includes an improved cut ring 

assembly. The cut ring assembly includes a body and a cover. The body may be formed 

from polyethylene, e.g., metallocene, although other materials of construction are 

contemplated. The cover may be formed from a plurality of layers of material. In one 

embodiment, the cover includes a first layer formed from polypropylene, a second layer 

25 formed from a relatively harder material such as a polyester, e.g., Mylar®, and a third 

layer formed of a harder material, e.g., polyester. It is also envisioned that the cover may 

include only two layers or four or more layers of material. In one embodiment, the first 

relatively soft layer is about 0.001 (0.0254 mm) inches in thickness and the 
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second and third relatively hard layers are about 0.002 (0. 0 508mm) inches in thickness. The 

layers may be fastened to each other and to the cut ring body using an adhesive. Alternately, 

other known fastening techniques may be used.  

The first layer of the cut ring assembly cover is positioned to engage a knife blade of a 

surgical stapling device. The first layer is of a softness to allow penetration by the knife blade 

into the cut ring assembly to facilitate the severing of tissue by the knife blade. The second and 

third layers are of a hardness to substantially prevent or minimize penetration by the knife blade 

into the cut ring assembly to facilitate cutting of staples which may be inadvertently positioned 

between the knife blade and the cut ring within tissue to be joined by the surgical stapling device.  

BRIEF DESCRIPTION OF THE DRAWINGS: 

Various embodiments of the presently disclosed anvil assembly are disclosed herein with 

reference to the drawings, wherein: 

FIG. 1 is a side perspective view from the proximal end of one embodiment of the 

presently disclosed anvil assembly with the head assembly in the tilted position; 

FIG. 2 is a side perspective view from the distal end of the anvil assembly shown in 

FIG. 1 with the head assembly in the tilted position; 

FIG. 3 is a side perspective exploded view from the proximal end of the anvil assembly 

shown in FIG. 1; 

FIG. 4 is a side perspective view of the retaining clip of the anvil assembly shown in 

FIG. 1; 

FIG. 5 is a side perspective view of the retainer member of the anvil assembly shown in 

FIG. 1; 

FIG. 5a is a front-view of the cut ring assembly of the anvil assembly shown in FIG. 1; 
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FIG. 5b is a side cross-sectional view of the cut ring assembly taken along section lines 

5b-5b of FIG. 5a; 

FIG. 5c is an enlarged view of the indicated area of detail shown in FIG. 5b; 

FIG. 6 is a side cross-sectional view of the anvil assembly shown in FIG. 1 with the head 

assembly in the tilted position; 

FIG. 7 is an enlarged view of the indicated area of detail shown in FIG. 6; 

FIG. 8 is a side cross-sectional view of the distal end of the anvil assembly shown in 

FIG. 1 with the head assembly in the non-tilted or operative position; 

FIG. 9 is an enlarged view of the indicated area of detail shown in FIG. 8; 

FIG. 10 is a side cross-sectional view of the distal end of the anvil assembly shown in 

FIG. 1 with the head assembly in the non-tilted or operative position and the housing in 

phantom; 

FIG. 11 is a side cross-sectional view of the distal end of the anvil assembly shown in 

FIG. 1 with the head assembly in a partially tilted position and the housing in phantom; and 

FIG. 12 is a side cross-sectional view of the distal end of the anvil assembly shown in 

FIG. 1 with the head assembly in the tilted position and the housing in phantom; 

DETAILED DESCRIPTION OF EMBODIMENTS 

Embodiments of the presently disclosed anvil assembly 10 will now be described in 

detail with reference to the drawings in which like reference numerals designate identical or 

corresponding elements in each of the several views.  

PCT application Serial No. PCT/US03/31638 ("PCT '638 application") and U.S.  

provisional application Serial No. 60/512,482 ("'482 application") disclose surgical stapling 
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devices suitable for use with the anvil assembly disclosed herein. These applications are 

incorporated herein by reference in their entirety.  

FIGS 1-12 illustrate an anvil assembly 10 which is suitable for use with a surgical 

stapling or fastener applying device for performing surgical procedures, e.g., circular 

anastomosis of hollow tissue organs, hemorrhoid removal and/or correction procedures, etc.  

Throughout this description the term "proximal" will refer to the portion of the device closest to 

the operator and the term "distal" will refer to the portion of the device furthest from the 

operator. Although this disclosure focuses primarily on an anvil assembly for deforming staples 

to join and/or seal tissue sections, it is contemplated that anvil assemblies for effecting closure of 

other known types of fasteners, e.g., two-part fasteners, energized sealing devices such as radio 

frequency sealing devices, etc., may also be used in association with the presently disclosed cut 

ring assembly. Further, although the presently disclosed cut ring assembly is illustrated in 

association with a tiltable anvil assembly, it is contemplated that the presently disclosed cut ring 

assembly may also be used in association with a non-tiltable anvil assembly.  

As illustrated in FIGS. 1-4, anvil assembly 10 includes a head assembly 12 and a center 

rod assembly 14 which is pivotally secured to head assembly 12. Head assembly 12 includes a 

central post 16, a housing 18, a backup plate 20, a cut ring assembly 22, an anvil plate 24, a 

retaining clip 26, and a spacer member 27. In one embodiment, a top surface of housing 18 

includes one or more pressure relief openings 18a (FIG. 3). Typically, post 16 is substantially 

centrally positioned through a bore (not shown) in head 18. Alternately, head 18 and post 16 

may be integrally or monolithically formed. Anvil plate 24 is supported in an outer annular 

recess 28 of housing 18 and includes a plurality of staple deforming pockets 30 for receiving and 

deforming staples. In one embodiment, at least one tab 24a extends radially outwardly from 
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anvil plate 24 and is received within a cutout 32 formed in an outer rim of housing 18. Tab 24a 

and cutout 32 function to align or properly locate and retain anvil plate 24 within annular recess 

28 of housing 18.  

Backup plate 20 includes a substantially centrally located opening 34 which is positioned 

about post 16 within an inner annular recess 36 of housing 18. Inner annular recess 36 is located 

between post 16 and outer annular recess 28. In one embodiment, backup plate 20 includes a 

raised center platform 20a although other configurations are envisioned. As shown, for instance, 

in FIG. 8, cut ring assembly 22 and backup plate 20 are slidably mounted about post 16. In one 

embodiment, backup plate 20 is formed of a hard material such as metal, e.g., sintered stainless 

steel, and includes a pair of inwardly extending fingers 38 which will be described in further 

detail below. Cut ring assembly 22 includes a body 23 and a cover 25. In one embodiment, 

body 23 is formed from a material softer than backup plate 20 such as polyethylene, e.g., 

metallocene, and includes an opening 23a having an inner configuration substantially the same as 

platform 20a to facilitate the positioning of cut ring assembly 22 about platform 20a. Although 

platform 20a is illustrated as having a circular shape, other configurations are envisioned, e.g., 

square, rectangular, triangular, etc. Cover 25 includes a substantially centrally located opening 

29 for receiving post 16. Cut ring assembly 22 may be fixedly secured to backup plate 20 using, 

for example, an adhesive or by molding cut ring assembly 22 onto backup plate 20. Alternately 

other fastening techniques may be used to construct backup plate 20 and to secure backup plate 

20 to cut ring assembly 22.  

Referring to FIGS. 5A-5C, cut ring assembly 22 includes cover 25 which may be formed 

from a plurality of layers of material. In one embodiment, cover 25 includes a first layer 25a 

which is spaced from body 23 of cut ring assembly 22 by second and third layers 25b and 25c, 
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respectively, and is formed from a relatively soft material, e.g., polypropylene, a second layer 

25b is formed of a relatively hard material, e.g., a polyester such as Mylar@ available from 

DuPont, and a third layer 25c formed of a relatively hard material, e.g., polyester such as 

Mylar@. It is contemplated that only one or more layers of relatively hard material may be 

provided to form cover 25 and that the relatively soft material may be eliminated. The layers 

25a-c may be fastened together with an adhesive 25d or using other known fastening techniques.  

The first layer 25a is soft in relation to the second and third layers 25b and 25c to permit 

penetration by a knife blade of a surgical instrument into cut ring assembly 22 to enhance cutting 

of tissue. The second and third layers 25b and 25c have a hardness which is greater than the 

hardness of first layer 25a to provide a more rigid support for cutting staples which may 

inadvertently become positioned between a knife blade of a surgical stapling device and cut ring 

assembly 22. In a preferred embodiment, first layer 25a has a thickness in a range of between 

about 0.0005 inches and about 0.0015 inches and desirably having a thickness of about 0.001 

inches (0.0254mm) and second and third layers 25b and 25c have a thickness in a range of 

between about .0015 inches to about .0025 inches and desirably having a thickness of about 

0.002 inches (0.0508mm). In the alternative, other materials having different thicknesses may 

also be used to construct the different layers of cover 25 of cut ring assembly 22. Moreover, 

other material configurations may be used to form the relatively hard material layer(s), e.g., a 

braided, weaved, woven and non-woven materials.  

Referring to FIGS. 3 and 5, spacer member 27 is annular and is positioned in inner 

annular recess 36 between backup plate 20 and a back wall of housing 18. In one embodiment, 

spacer member 27 is formed of a metal such as stainless steel or aluminum and includes a 

plurality of deformable tabs 27a which engage a rear surface of backup plate 20. Spacer 
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member 27 prevents backup plate 20 and cut ring assembly 22 from moving or being pushed into 

inner annular recess 36 of housing 18 until a predetermined force sufficient to defonn tabs 27a 

has been applied to the backup plate and cut ring assembly. In one embodiment, the 

predetermined force is close to but less than the force applied by an annular cutting blade of a 

stapling device to the cut ring assembly as the stapling device is fired. In one embodiment, the 

predetermined force is between about ten pounds (4.55 Kg) and about ninety pounds (40.9 Kg) 

and in another embodiment the predetermined force may be about fifty pounds. When the 

predetermined force is reached, e.g., during cutting of tissue, backup plate 20 and cut ring 

assembly 22 will move into inner annular recess 36 of housing 18 and compress spacer member 

27. It is envisioned that other crushable, deformable, collapsible or movement restricting 

members may be used to retain the backup plate and cut ring assembly in a fixed position until a 

predetermined force has been applied to the backup plate and cut ring assembly.  

Referring also to FIGS. 6 and 7, anvil center rod assembly 14 includes a center rod 52, a 

plunger 54 and plunger spring 56. A first end of center rod 52 has a transverse throughbore 58 

(FIG. 3) which is offset from the central longitudinal axis of center rod 52. Post 16 of anvil head 

assembly 12 also includes a transverse throughbore 60 (FIG. 3). A pivot member 62 pivotably 

secures post 16 to center rod 52 via throughbores 58 and 60 such that anvil head assembly 12 is 

pivotably mounted to anvil center rod assembly 14.  

Plunger 54 is slidably positioned in a bore 64 (FIG. 6) formed in the first end of center 

rod 52. Plunger 54 includes an engagement finger 66 shown in FIG. 7 which is offset from the 

pivot axis of anvil head assembly 12 and biased into engagement with the base 16a of post 16 

(FIG. 3) by plunger spring 56 to urge anvil head assembly 12 from a non-tilted or operative 

position to a pivoted or tilted position on center rod 52. In a prefired position, fingers 38 formed 
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on backup plate 20, shown in FIG. 3 as extending from backup plate 20 into central opening 34 

of backup plate 20, engage a top surface 52a (FIG. 8a) of center rod 52 to prevent anvil head 

assembly 12 from pivoting about pivot member 62. When anvil assembly 10 is attached to a 

surgical stapling device and the device is fired such as disclosed in the PCT '638 and '482 

applications, backup plate 20 and cut ring 22 are pushed into inner annular recess 36 of housing 

18 about post 16 by an annular knife (not shown) to move fingers 38 out of engagement with top 

surface 52a of center rod 52 (FIG. 10) and permit plunger 54 to pivot anvil head assembly 12 

about pivot member 62. Spacer member 27 prevents inadvertent or premature movement of the 

backup plate and cut ring assembly to prevent premature or inadvertent tilting of the head 

assembly 12.  

Retaining clip 26 is positioned in a transverse slot 72 (FIG. 3) formed in post 16 and 

includes a pair of outwardly biased flexible arms 74 and 76 (FIG. 4). Arm 76 includes a recess 

78 dimensioned to receive pivot pin 62. Each of arms 74 and 76 has a shoulder 74a and 76a, 

respectively. In one embodiment, retaining clip 26 is formed from a metal such as stainless steel, 

although other materials of construction are envisioned. Prior to movement of the backup plate 

and cut ring assembly into inner annular recess 36, backup plate 20 is positioned about post 16 to 

urge arms 74 and 76 of retaining clip 26 inwardly to a position within transverse slot 72 of post 

16 (FIG. 7). After backup plate 20 has been pushed into inner annular recess 36 of housing 18 

by a knife of a surgical stapler (not shown), flexible arms 74 and 76 spring radially outwardly to 

a position in which shoulders 74a and 76a are positioned in front of backup plate 20 and cut ring 

assembly 22 (FIG. 9). In this position, arms 74 and 76 prevent cut ring assembly 22 and backup 

plate 20 from sticking to the knife when anvil assembly 10 is moved away from the staple 

housing portion of the surgical stapling device.  

9
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Turning again to FIGS. 6 and 7, a second end of center rod 52 includes a bore 80 defined 

by a plurality of flexible arms 82. Flexible arms 82 each include an opening 82a dimensioned to 

receive a projection formed on or connected to a trocar (not shown) or to receive an adaptor 

connectable to an anvil retainer shaft (not shown) to releasably secure the trocar to center rod 52, 

or to releasably secure the adaptor to the anvil retainer shaft. The ends of each of flexible arms 

82 include an internal shoulder 84 dimensioned to releasably engage the anvil retainer shaft or 

projection or adaptor connected to a surgical stapling device to secure the anvil assembly to the 

surgical stapling device. A plurality of splines 86 are formed about center rod 52. Splines 86 

function to align anvil assembly 10 with a staple holding portion of a surgical stapling device.  

Center rod 52 also includes an annular recessed portion 90 to facilitate grasping of anvil 

assembly 10 by a surgeon with a grasper.  

It will be understood that various modifications may be made to the embodiments 

disclosed herein. For example, the materials of construction disclosed herein may be substituted 

for with other materials of construction having the requisite strength requirements. Moreover, 

the anvil assembly may be of the removable type, as shown, or it may be permanently secured to 

a surgical stapler. Therefore, the above description should not be construed as limiting, but 

merely as exemplifications of embodiments.  

10
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The claims defining the invention are as follows:

1. An anvil assembly comprising: 

a head assembly including a housing and an anvil plate, the anvil plate having a 

plurality of staple deforming pockets; and 

s a cut ring assembly supported within the housing, the cut ring assembly 

including a body and a cover, the cover fastened to the body such that the body is 

positioned between a distal wall of the housing and the cover, wherein the cover has a 

first layer which allows penetration by a knife of a surgical stapler and a second layer 

formed of a material that is harder than the first layer to minimize penetration by a knife 

10 of a surgical stapler, the second layer positioned distally of the first layer.  

2. An anvil assembly according to Claim 1, wherein the cover is fastened 

to the body using an adhesive.  

is 3. An anvil assembly according to Claim 1, wherein the first layer and the 

second layer are joined together using an adhesive.  

4. An anvil assembly according to Claim 1, wherein the first layer is 

formed from polypropylene and the second layer is formed from a polyester.  

20 

5. An anvil assembly according to Claim 1, wherein the second layer 

includes a third layer, the third layer being formed of the harder material.  

6. An anvil assembly according to Claim 5, wherein the first layer is 

25 formed from polypropylene and the second and third layers are formed from polyester.  

7. An anvil assembly according to Claim 1, wherein the first layer is about 

0.001 inches (0.0254 mm) in thickness and the second layer is about 0.002 inches (0.0508 

mm) in thickness.  

30 

8. An anvil assembly according to Claim 1, wherein the anvil plate and the 

cut ring assembly are annular and the cut ring assembly is positioned within a recess 

defined by the anvil plate.
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9. An anvil assembly according to Claim 1, wherein the body is formed 

from polyethylene.  

10. An anvil assembly according to Claim 1, wherein the at least a portion 

s of the cover is formed from polyester.  

11. An anvil assembly, substantially as herein described with reference to 

Figures I to 5, 5a to 5c, 6, 7, 8, 8a and 9 to 12.  

7 June 2010 

Tyco Healthcare Group, LP 

Patent Attorneys for the Applicant/Nominated Person 

SPRUSON & FERGUSON
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