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edge may be provided along an opening that is adapted to 
receive a tube-like structure, such as the esophagus. 
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PROSTHETC REPAIR FABRIC WITH 
EROSION RESISTANT EDGE 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 10/933,080 filed on Sep. 2, 2004, which is a 
continuation of U.S. application Ser. No. 10/143,743, filed on 
May 10, 2002, now U.S. Pat. No. 7,011,688, issued on Mar. 
14, 2006. 

FIELD OF THE INVENTION 

0002 The present invention relates to an implantable pros 
thesis, and more particularly to a prosthetic repair fabric for 
use in Soft tissue repair and reconstruction. 

DISCUSSION OF RELATED 

0003 Various prosthetic repair materials have been pro 
posed to repair and reinforce anatomical defects. Such as 
tissue and muscle wall hernias. For example, a hiatal hernia 
occurs when a natural opening, or “hiatus, in the diaphragm 
through which the esophagus extends, becomes enlarged, 
allowing the stomach to pass through the hiatus into the 
thoracic cavity. 
0004 Representative surgical treatments for a hiatal her 
nia may include a cruroplasty, which involves tightening the 
crura of the diaphragm around the esophagus to reduce the 
size of the hiatal hernia. It has also been known to use a 
prosthetic repair fabric in the Surgical treatment of a hiatal 
hernia. Typically, a sheet of Surgical mesh fabric. Such as 
BARD MESH, commercially available in rectangular stock 
sheets, was custom fashioned by a Surgeon into a shape Suit 
able for a particular patient's hiatal repair, such as a rectan 
gular or oval shape. Typically, the Surgeon placed the mesh 
implant over the hiatal hernia. 
0005. It is one object of certain embodiments of the 
present invention to provide a preformed prosthesis for the 
repair of a hiatalhernia. 
0006. It is another object of certain embodiments of the 
present invention to provide a prosthesis for the repair of 
tissue defects, such as a hiatal hernia, that reduces the inci 
dence of postoperative adhesions to and or erosion of tissue 
and organs, such as the esophagus, stomach and/or other 
Surrounding viscera. 

SUMMARY OF THE INVENTION 

0007. In one illustrative embodiment of the invention, an 
implantable prosthesis is provided for repairing a tissue or 
muscle wall defect. The implantable prosthesis comprises a 
repair fabric that is susceptible to erosion into and the forma 
tion of adhesions with tissue and organs, and an edge barrier 
that inhibits erosion into tissue and organs and inhibits the 
formation of adhesions with tissue and organs. The repair 
fabric includes first and second Surfaces and a fabric edge 
extending from the first surface to the second surface. The 
first surface is adapted to face the tissue or muscle wall defect 
and the second Surface is adapted to face away from the 
defect. The edge barrier is disposed on a portion of the first 
and second Surfaces adjacent the fabric edge and extends 
from the first surface to the second surface over the fabric 
edge. The edge barrier has an inner Surface that is spaced from 
the fabric edge in a direction normal to the fabric edge to form 
a gap between the inner face of the edge barrier and the fabric 
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edge to inhibit erosion of the tissue and organs by the fabric 
edge and to inhibit the formation of adhesions to the fabric 
edge. 
0008. In another illustrative embodiment of the invention, 
an implantable prosthesis is provided for repairing a tissue or 
muscle wall defect. The implantable prosthesis comprises a 
repair fabric that is susceptible to the formation of adhesions 
with and erosion into tissue and organs, and an edge barrier 
that inhibits erosion into tissue and organs and inhibits the 
formation of adhesions. The repair fabric includes first and 
second Surfaces and a fabric edge extending from the first 
surface to the second surface. The first surface is adapted to 
face the muscle or tissue wall defect and the second surface is 
adapted to face away from the defect. The edge barrier is 
disposed at all times over the fabric edge. The edge barrier has 
an inner Surface that is spaced from the fabric edge in a 
direction normal to fabric edge to form a gap between the 
inner face of the edge barrier and the fabric edge to inhibit 
erosion of the tissue and organs by the fabric edge and to 
inhibit the formation of adhesions to the fabric edge. 
0009 Inafurther illustrative embodiment of the invention, 
an implantable prosthesis is provided for repairing a tissue or 
muscle wall defect in the vicinity of a tube-like structure. The 
implantable prosthesis comprises a repair fabric of implant 
able, biologically compatible material. The repair fabric has 
an opening that is adapted to receive the tube-like structure. 
The repair fabric includes a body portion and first and second 
tails extending away from the body portion. The body portion 
is configured in a generally triangular shape with a base 
having first and second segments. The first tail extends from 
the first segment of the base and the second tail extends from 
the second segment of the base. The opening is located along 
the base between the first and seconds tails. 

0010. In yet another illustrative embodiment of the inven 
tion, an implantable prosthesis is provided for repairing a 
tissue or muscle wall defect in the vicinity of a tube-like 
structure. The implantable prosthesis comprises a repair fab 
ric of implantable, biologically compatible material. The 
repairfabric has a generally heart shaped outer periphery with 
an opening along a portion of the outer periphery that is 
adapted to receive the tube-like structure. 
0011. In yet a further illustrative embodiment of the inven 
tion, a prosthetic repair fabric is provided for repairing a 
tissue or muscle wall defect in the vicinity of a tube-like 
structure. The prosthetic repair fabric comprises a layer of 
fabric that is susceptible to the formation of adhesions with 
and erosion into tissue and organs, and an edge barrier that is 
adapted to inhibit the formation of adhesions with an edge of 
the fabric. The layer of fabric has an opening that is adapted 
to receive the tube-like structure. The repair fabric includes a 
body portion and first and second tails extending away from 
the body portion with the opening being located along the 
edge of the fabric between the first and second tails. The edge 
barrier is attached to the first tail at a first attachment point and 
to the second tail a second attachment point. The first and 
second attachment points are aligned with each other across a 
segment of the opening. A portion of the edge barrier overlies 
a portion of the opening and extends between the first and 
second attachment points. 
0012. Other objects and features of the present invention 
will become apparent from the following detailed description 
when taken in connection with the accompanying drawings. 
It is to be understood that the drawings are designed for the 
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purpose of illustration only and are not intended as a defini 
tion of the limits of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 The foregoing and other objects and advantages of 
the invention will be appreciated more fully from the follow 
ing drawings, wherein like reference characters designate like 
features, in which: 
0014 FIG. 1 is a top plan view of a prosthetic repair fabric 
in accordance with an illustrative embodiment of the present 
invention; 
0015 FIG. 2 is a bottom plan view of the prosthetic repair 
fabric of FIG. 1; 
0016 FIG. 3 is a cross-sectional view of the prosthetic 
repair fabric of FIG. 1 taken along section line 3-3: 
0017 FIG. 4 is a top plan view of a prosthetic repair fabric 
in accordance with another illustrative embodiment of the 
present invention; 
0018 FIG. 5 is a bottom plan view of the prosthetic repair 
fabric of FIG. 4; 
0019 FIG. 6 is a cross-section view of the prosthetic repair 
fabric of FIG. 4 taken along section line 6–6; 
0020 FIG. 7 is a cross-sectional view of the prosthetic 
repair fabric similar to FIG. 6 before inversion of the pros 
thesis; 
0021 FIGS. 8-10 are schematic views of a manufacturing 
process for fabricating the prosthetic repair fabric of FIG. 4; 
0022 FIG. 11 is a partial top plan view of the prosthetic 
repair fabric of FIG. 4 with the edge barrier partially col 
lapsed along a first fold line; 
0023 FIG. 12 is a cross-sectional view of the prosthetic 
repair fabric of FIG. 11 taken along section line 12-12; 
0024 FIG. 13 is a partial top plan view of the prosthetic 
repair fabric of FIG. 4 with the edge barrier collapsed along a 
second fold line; 
0025 FIG. 14 is a cross-sectional view of the prosthetic 
repair fabric of FIG. 13 taken along section line 14-14: 
0026 FIG. 15 is a partial top plan view of a prosthetic 
repair fabric in accordance with another illustrative embodi 
ment of the invention; 
0027 FIG. 16 is a partial top plan view of a prosthetic 
repair fabric in accordance with a further illustrative embodi 
ment of the invention; 
0028 FIG. 17 is a top plan view of a prosthetic repair 
fabric in accordance with another illustrative embodiment of 
the present invention; 
0029 FIG. 18 is a bottom plan view of the prosthetic repair 
fabric of FIG. 17: 
0030 FIG. 19 is a cross-sectional view of the prosthetic 
repair fabric of FIG. 17 taken along section line 19-19; 
0031 FIG. 20 is a schematic view illustrating the cushion 
ing effect of the erosion resistant edge of the prosthetic repair 
fabric of FIG. 17 when engaged by the esophagus: 
0032 FIG. 21 is another schematic view illustrating the 
cushioning effect of the erosion resistant edge of the pros 
thetic repair fabric of FIG. 17 when engaged by the esopha 
guS. 
0033 FIGS. 22A-22B are cross-sectional views similar to 
FIG. 19 of a prosthetic repair fabric in accordance with fur 
ther illustrative embodiments of the invention; 
0034 FIG. 23 is a top plan view of a repair fabric for 
fabricating an implantable prosthesis in accordance with 
another illustrative embodiment of the present invention; 
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0035 FIG. 24 is a top plan view of the implantable pros 
thesis formed by folding the repair fabric of FIG. 23; 
0036 FIG. 25 is a cross-sectional view of the implantable 
prosthesis of FIG. 24 taken along section line 25-25; and 
0037 FIG. 26 is a schematic view illustrating the pros 
thetic repair fabric of FIG. 17 implanted in the abdominal 
cavity proximate to the esophagus. 

DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

0038. The invention is directed to an implantable prosthe 
sis for repairing or augmenting anatomical weaknesses or 
defects, and is particularly suitable for the repair of soft tissue 
and muscle wall openings. For ease of understanding, and 
without limiting the scope of the invention, the prosthesis to 
which this patent is addressed is described below particularly 
in connection with a hiatal hernia repair. It should be under 
stood, however, that the prosthesis is not so limited and may 
be employed in other anatomical procedures, as would be 
apparent to one of skill in the art. For example, the prosthesis 
may be used where a tube-like structure or other projection 
extends from or passes through an opening in a tissue muscle 
or organ wall requiring repair and/or augmentation. 
0039. The prosthesis may be configured to reduce the inci 
dence of post-operative erosion into adjacent tissue or organs, 
Such as the esophagus or other cord-like structure, that may 
come into contact with the prosthesis. Tissue and organs may 
be particularly susceptible to erosion or abrasion by the edge 
of a prosthetic repair fabric that is positioned proximate to 
tissue and organs which lie transverse to the plane of the 
prosthetic fabric material, particularly in dynamic environ 
ments, such as the diaphragm. Thus, the prosthesis may be 
provided with one or more erosion-resistant edges that act to 
buffer or otherwise isolate the edge of the repair fabric so as 
to reduce the incidence of erosion into adjacent tissue or 
Organs. 
0040. A prosthesis with erosion resistant characteristics 
may be particularly suitable in the repair of a hiatal hernia. 
The esophagus presents a projecting structure proximate and 
generally perpendicular to the plane of the defect in the dia 
phragm. The diaphragm moves to assist in breathing with 
Sudden and extreme movement occurring in the case of 
coughing or Sneezing, while the esophagus moves to assist in 
Swallowing and regurgitating. This very dynamic environ 
ment of the esophagus and diaphragm may increase potential 
erosion of the esophagus by a prosthesis implanted to repair 
the defect. 
0041 Erosion into adjacent tissues and organs may be 
affected by various factors and characteristics of the pros 
thetic repair fabric. For example, a more deformable pros 
thetic material may be less likely to erode into adjacent tissue 
and organs than a stiffer material. Similarly, a Smoother or 
less abrasive material may be desirable to reduce erosion. The 
Surface area of an edge presented to adjacent tissue and 
organs may be another factor, Such that a broader edge may 
help distribute forces over a larger surface area to reduce 
erosion of tissue and organs. The edge of the repairfabric may 
be provided with a degree of resiliency or spring-like action 
that creates a cushion or bumper effect between the repair 
fabric and adjacent tissue and organs. Thus, the prosthesis 
may be configured with any one or combination of two or 
more of these or other characteristics or features as would be 
apparent to one of skill in the art to reduce or inhibit erosion 
of tissue or organs. 
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0042. In some situations, adhesions to the implant may be 
undesirable since the prosthesis may work its way deep into 
or even through the tissue and/or the tissue may adhere to the 
prosthesis and be repetitively tornaway with body and muscle 
movements. Such adhesions and/or resulting scar tissue 
around the circumference of a cord-like structure, such as the 
esophagus or other tube-like projection, may lead to strangu 
lation of the structure. 

0043. While embodiments discussed below include an 
implant having one or more portions that are tissue infiltrat 
able, the invention is not so limited and also contemplates a 
prosthesis that is not arranged for tissue ingrowth. Still further 
embodiments include implants where tissue infiltratable or 
otherwise erosion and/or adhesion sensitive portions are ren 
dered resistant to erosion and/or adhesion formation. In cer 
tain embodiments, some or all portions of the implant may be 
arranged for tissue ingrowth, while in other embodiments 
Some or all portions of the implant may be arranged to resist 
tissue ingrowth or otherwise to resist erosion and/or the for 
mation of adhesions to and strangulation of neighboring tis 
Sue or organs. The location of tissue ingrowth sections and 
barrier sections may vary along an edge of the implant, a 
surface of the implant, and/or sections of a body portion of the 
implant, as discussed below. 
0044 An implant according to the present invention, in 
connection with a hiatal repair, may include a body portion 
constructed and arranged to cover the enlarged or weakened 
portion of the hiatus, or the operative sutures used in repairing 
the hernia, such as are placed in a cruroplasty. Some or all of 
the body portion may be tissue infiltratable, may be impervi 
ous to tissue ingrowth or otherwise resistant to erosion, or 
may include a combination of tissue infiltratable and erosion 
resistant regions. In some embodiments, the prosthesis may 
be arranged to reduce the incidence of erosion and/or the 
formation of post-operative adhesions or strangulation of the 
cord structure. The implant may be formed of a single or of 
multiple layers of prosthetic repair material, and the number 
of layers of prosthetic material may vary in different portions 
of the implant. 
0045. The implant may have a complete or partial opening 
that is adapted to receive the esophagus or other cord-like 
structure. The opening may be formed along any one, or a 
combination, of the sides of the implant or may be provided 
within and through the body portion. For the purposes of this 
patent specification, as well as any claims related thereto, the 
feature of an “opening adapted to receive the esophagus or 
tube-like structure shall include a complete opening that is 
configured to completely surround the esophagus, and a par 
tial opening that is configured to only partially Surround the 
esophagus, even though the qualifier of "complete' or “par 
tial' is not used. The opening may have a round shape or any 
other shape that is constructed and arranged to position the 
implant about the esophagus. 
0046 For the repair of a hiatal hernia, the prosthesis may 
include a generally triangular-shaped body with a pair of tails 
extending from the base of the body opposite its vertex. An 
opening for the receiving the esophagus may be formed 
between the base and the pair of tails. More particularly, the 
implant may have a generally heart or arrowhead configura 
tion that conforms to the shape of the crura. For other appli 
cations, the implant may have a circular shape, an ovoid oran 
egg shape, a C-shape, a bow tie shape, a butterfly shape, a 
rectangular shape, an arc shape, and other shapes as would be 
apparent to one of skill in the art. The implant may be defined 
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by an anterior end, a posterior end, a medial side and a lateral 
side. The sides and ends may be of the same or of differing 
length and/or shape. Any of the sides and ends may include a 
single straight edge, a curved edge, an edge formed of diverg 
ing or converging segments, and other shapes as would be 
apparent to one of skill in the art. The implant, viewed end 
to-end or side-to-side may be symmetrically shaped or asym 
metrically shaped. 
0047. The implant may be elongated in the anterior-pos 
terior direction, in the medial-lateral direction or in a combi 
nation of the anterior-posterior and medial-lateral directions. 
An implant having Substantially the same length in all direc 
tions also is contemplated. The implant may be preshaped or 
may be custom shaped by the Surgeon prior to or during the 
Surgical procedure. Similarly, the implant may be pre-ar 
ranged with a slit and keyhole opening, or one or both of these 
features may be left to the surgeon to form. 
0048. The implant may, in an unstressed or natural state, 
Such as prior to implantation, have a generally flat or planar 
shape, or may be arranged with a concave and/or convex 
shape on one or more Surfaces, or may include a more com 
plex three dimensional shape. A cord or other member may be 
threaded through the implant and then manipulated. Such as 
by drawing ends of the cord extending outside of the implant, 
to transform the prosthesis into a desired shape. The implant 
may be provided with shape influencing members, such as 
thin Strips of metal, polymer, and the like, that may be 
engaged to, or otherwise in contact with, the implant and 
naturally or upon application of a force (e.g., heat) cause the 
prosthesis to form a predetermined shape. 
0049. The implant may be sufficiently flexible to allow a 
Surgeon to manipulate the fabric to conform to the Surgical 
site and ease delivery during a laparoscopic procedure, or 
may have a stiffer arrangement that limits compression and/or 
expansion of the repair device. In certain embodiments, the 
implant may be collapsible. Such as by folding, rolling, or 
otherwise, into a slender configuration that may be delivered 
through a narrow lumen of a laparoscopic cannula or trocar. 
The flexibility of the implant is influenced by many factors 
including the materials from which the implant is con 
structed, any shape influencing members, treatments applied 
to the material of the implant, and the amount of Stitching or 
other attachment features in the body of the implant. 
0050 Certain portions of the implant may include a barrier 
which may be formed, for example and without limiting the 
invention, by applying a barrier material to selective regions 
of the prosthesis, by rendering selected porous regions of the 
implantless porous and, preferably, impervious to tissue infil 
tration, and by other arrangements as would be apparent to 
one of skill in the art. The barrier may be arranged to isolate 
the esophagus, and/or the abdominal viscera, from selected 
portions of the implant that are abrasive or tissue infiltratable, 
reducing the incidence of esophageal, stomach, liver, and 
intestine trauma associated with erosion, adhesion, constric 
tion and the like. 

0051. As an example, and without limiting the inventive 
arrangements contemplated for isolating the esophagus and 
viscera from various potential points of erosion and/or adhe 
sion to the implant, the opening edge may be arranged with an 
opening edge barrier so that the opening edge is isolated from 
the portion of the esophagus passing through the opening. 
The margin areas Surrounding the opening on the first, or 
diaphragm facing, Surface of the implant also may be isolated 
by an edge barrier, limiting the prospects of contact between 
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the segment of the esophagus extending through and adjacent 
the opening and the margins of the opening. Some orall of the 
second surface of the prosthesis, that is the surface which will 
face the viscera, may include a surface barrier. The surface 
barrier may be arranged to cover Substantially the entire sec 
ond Surface. A further outer edge barrier may be arranged at 
the outer edge of the prosthesis to prevent adhesions with the 
cavity viscera by the outer periphery of the prosthesis. The 
outer edge barrier may also be configured or extended to 
isolate the margin of the first Surface extending adjacent the 
outer edge of the layer of fabric. The shape and dimension of 
the various barrier portions may be modified as would be 
apparent to one of skill in the art, and the invention is not 
limited to the particular configuration of the barrier sections 
illustrated in the figures. 
0052 FIGS. 1-3 illustrate one embodiment of a prosthetic 
repair fabric for repairing soft tissue and muscle wall defects, 
particularly defects located proximate a tube-like structure, 
Such as the esophagus or other projection, extending from or 
passing through an opening in a tissue, muscle or organ wall. 
The prosthetic repair fabric may be configured to promote 
enhanced tissue ingrowth while limiting the incidence of 
post-operative erosion into the Surrounding tissue and organs. 
0053. The prosthesis 20 is configured to cover the enlarged 
or weakened portion of the defect or the operative sutures 
repairing the defect. The prosthesis has a first surface 26 for 
facing the defect region, such as the diaphragm and a second 
surface 28 for facing the viscera. The prosthesis may include 
a tissue infiltratable fabric 22. One or more regions of the 
prosthesis may be configured as erosion resistant to limit the 
incidence of postoperative erosion of selected regions of the 
fabric into adjacent tissue and organs, such as the esophagus 
or other cord-like structure. 

0054. In the illustrative embodiment, the prosthesis 20 
includes a triangular body portion 134 having a base 136 and 
first and second sides 138, 140 that converge toward each 
other from the base to a vertex 146 located opposite the base. 
First and second tails 142, 144 extend away from the body 
portion at first and second segments of the base, respectively. 
As shown, the tails 142,144 may have a rounded configura 
tion that form lobes extending from the base of the body. In 
this regard, the prosthesis 20 has a generally heart shape 
configuration that approximates the shape of the crura. 
0055 To distribute tension forces generated on the pros 
thesis after attachment of the prosthesis to the crura for a 
hiatalhernia repair, the first and second sides 138, 140 inter 
secting at the vertex 146 and the tails 142, 144 may be con 
figured to follow the shape of the underlying crura. In this 
regard, the sides and tails are configured so as to distribute 
forces along the existing lines oftension within the crura and 
diaphragm. 
0056 To avoid prolonged contact with the esophagus 
adjacent the hiatalhernia, the prosthesis 20 provides an open 
ing 30 that is adapted to be positioned proximate the esopha 
gus. The opening 30, at the peripheral edge 32 of the pros 
thesis, is limited by the base of the body portion and the tails 
142, 144 on either side. 
0057. In some instances, to repair soft tissue and muscle 
wall defects, particularly hiatalhernias, the prosthesis 20 may 
be formed of a material which promotes issue ingrowth. In 
one illustrative embodiment, the body portion 134 and the 
tails 142,144 include a tissue infiltratable fabric 22 which has 
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a plurality of interstices or openings which allow Sufficient 
tissue ingrowth to secure the prosthesis to host tissue after 
implantation. 
0058. One or more selected regions of the prosthesis 20 
may be rendered adhesion resistant to limit the incidence of 
postoperative tissue adhesion between the prosthesis and 
adjacent tissue and organs. For example, and without limiting 
the inventive arrangements contemplated for isolating the 
fabric from various points of adhesion, the prosthesis may 
include any one or combination of a surface barrier on one or 
both sides of the fabric, an edge barrier along one or more 
edges of the fabric, and/or a margin barrier located proximate 
to one or more edges of the fabric. The shape and dimensions 
of the various barrier portions may be modified as would be 
apparent to one of skill in the art, and the invention is not 
limited to the particular configuration of the barrier sections 
illustrated in the Figures. 
0059. The adhesion resistant regions may be formed, for 
example and without limiting the invention, by applying a 
barrier material to selective regions of the prosthesis, by 
rendering selective porous regions of the implant less porous 
and, preferably, impervious to tissue infiltration, and by other 
arrangements as would be apparent to one of skill in the art. 
The adhesion resistant barrier may be arranged to isolate the 
esophagus and/or the abdominal viscera from selected por 
tions of the implant that are tissue infiltratable, reducing the 
incidence of post operative tissue adhesions. 
0060. In the illustrative embodiment shown in FIGS. 1-3, 
the prosthesis includes a surface barrier 118that is arranged to 
cover substantially the entire second surface 28 (viscera fac 
ing surface) of the fabric 22. In this manner, the surface 
barrier inhibits the formation of adhesions between the fabric 
and the cavity viscera located opposite the defect site. In one 
embodiment, the surface barrier 118 includes a sheet of adhe 
sion resistant material that is attached to the fabric. 
0061 The prosthesis also includes an edge barrier 114 that 
extends around at least a portion of the outer peripheral edge 
of the fabric to reduce the incidence of adhesions between 
adjacent tissue and organs and selected portions of the fabric 
edge. In the illustrative embodiment, the edge barrier extends 
about the entire outer periphery of the prosthesis. It is to be 
understood, however, that the edge barrier 114 may be pro 
vided on one or more selected portions of the prosthesis. 
0062. The edge barrier 114 may be formed by rendering a 
peripheral segment of the fabric 22 adhesion resistant. In one 
embodiment, the edge barrier is formed by melting and reso 
lidifying or otherwise heat sealing the outer periphery of the 
fabric. It is to be understood, however, that the edge barrier 
may be formed by any suitable arrangement apparent to one 
of skill in the art. For example, a barrier material may be used 
to cover the fabric periphery or otherwise render the fabric 
adhesion resistant along the periphery. Examples of Suitable 
edge barriers are described in U.S. application Ser. No. 
09/661,623, assigned to C. R. Bard, which is incorporated 
herein by reference. 
0063 A margin barrier is also provided to isolate a mar 
ginal portion of the fabric proximate the outer peripheral edge 
of the prosthesis. In the illustrative embodiment, the margin 
barrier 116 extends inwardly from the outer edge along the 
first surface 26 of the fabric layer 22 to limit the likelihood of 
adhesion formation to the prosthesis were the outer edge 32 to 
foldback during placement or otherwise be exposed to tissue 
and organs post procedure. In one embodiment, the margin 
barrier is formed by melting and resolidifying the outer mar 



US 2011/01 18851 A1 

ginal portion of the fabric. However, any suitable isolation 
arrangement may be employed as would be apparent to one of 
skill, including the various barrier arrangements described 
above. 

0064. It may be desirable to render the prosthesis erosion 
resistant to limit the incidence of postoperative erosion of 
tissue, muscle or organs by the prosthesis. Accordingly, the 
prosthesis may include one or more barriers that are config 
ured and arranged to isolate the tissue infiltratable fabric so as 
to inhibit undesirable erosion. Examples of suitable erosion 
and/or adhesion resistant edge barriers are described in U.S. 
Pat. No. 6,736,854, entitled “Prosthetic Repair Fabric with 
Erosion Resistant Edge', filed of even date herewith, 
assigned to C. R. Bard, which is incorporated herein by ref 
CCC. 

0065. The prosthesis may be rendered erosion resistant by 
applying a barrier material to one or more selective regions of 
the implant, by rendering selective abrasive regions of the 
implant less abrasive, and by other Suitable arrangements as 
would be apparent to one of skill in the art. For example, an 
erosion resistant region may be Smoother, softer, broader, 
and/or more deformable than other portions of the implant. 
The prosthesis may include an erosion resistant barrier 
arranged to isolate the esophagus and/or abdominal viscera 
from selected portions of the implant. 
0066. The shapes, sizes and locations of the various bar 
riers may be selected to achieve any desired adhesion and/or 
erosion resistant characteristics for the prosthesis as would be 
apparent to one of skill in the art. 
0067. The erosion resistant and adhesion resistant barriers 
are each directed to improving particular disadvantages in the 
prior art. However, actual materials and/or barrier configura 
tions which may be used to reduce erosion into Surrounding 
tissue and organs may also have adhesion resistant character 
istics, such as limited porosity for resistance to tissue infiltra 
tion. Thus, any barrier region may be erosion resistant, adhe 
sion resistant, or both erosion and adhesion resistant. 
0068. In one illustrative embodiment shown in FIGS. 4-7, 
the prosthesis 21 includes a body of biocompatible repair 
fabric. The body includes first and second surfaces 26, 28 
with a body edge 24 extending from the first surface 26 to the 
second surface 28. The first surface is adapted to face the 
defect and the second surface is adapted to face away from the 
defect. The body edge 24 is configured to inhibit erosion of 
adjacent tissue or organs due to contact with the prosthesis. 
0069. In the illustrative embodiment, the body of repair 
fabric includes first and second layers of material that are 
attached to each otherina manner to form an erosion resistant 
edge. As shown in FIG. 7, the first layer 22 is placed over and 
attached to the second layer 23 along at least one seam 47 with 
the second surface 28 of the second layer 23 initially facing 
the first surface 26 of the first layer 22. The layers 22, 23 may 
be attached proximate the outer periphery 31 of each layer 
using any Suitable method apparent to one of skill in the art. In 
one embodiment, the layers are Stitched to each other along a 
seam 47 located inward of the peripheral edges of the layers 
to create an extension or seam allowance 604 at the outer 
periphery of the implant 21. 
0070. Once attached to each other, the layers are inverted, 
or pulled right-side-out, such that the first surface 26 of the 
first layer 22 and the second surface 28 of the second layer 23 
face outwardly away from each other to form the first and 
second surfaces 26, 28 of the prosthesis. The second surface 
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of the first layer 22 then faces the first surface of the second 
layer 23 with a cavity 606 formed therebetween. 
0071 Inverting the fabric layers 22, 23 in this manner is 
facilitated with a pull-through opening 600 created by main 
taining a gap 602 in the seam 47 at the outer periphery of the 
layer of fabric. In one embodiment, the gap is 1.5 to 2 inches 
in length for a prosthesis having a width of approximately 10 
cm. However, those skilled in the art will recognize that other 
gap lengths may be appropriate for different sizes of the 
prosthetic repair fabric, different attachment methods, differ 
ent fabric flexibilities, and different placement of the gap 
along the outer periphery 31 of the layer of fabric. In another 
embodiment, the gap 602 may be provided in the fabric itself, 
such as a slit formed in one of the fabric layers 22, 23. It is to 
be understood that any suitable arrangement may be imple 
mented to facilitate forming a prosthesis in this manner. 
0072. As shown in FIG. 6, once the implant is inverted 
right-side-out, the seam allowance and peripheral edges of 
each layer are located inside the cavity 606 of the prosthesis, 
sandwiched between the two fabric layers 22, 23. In this 
manner, the seam 47 and fabric edges are isolated from the 
adjacent tissue and organs. The outer periphery 32 of the 
prosthetic repair fabric 21 is configured with a flat seam edge 
24 that provides a relatively broad surface area to face adja 
cent tissue or organs for enhanced erosion resistance. The gap 
may be sealed, if desired, with attachment methods, Such as 
Stitching, after inversion of the prosthesis. 
(0073. In the illustrative embodiment, the first layer 22 of 
fabric includes a layer of tissue infiltratable fabric and the 
second layer 23 of fabric includes a barrier material that is 
resistant to adhesions with Surrounding tissue and organs. In 
this regard, the second layer 23 of fabric is a surface barrier 
118 that reduces the incidence of adhesions with the cavity 
viscera and the second surface of the layer of fabric 22. 
(0074. It may be desirable to provide the surface barrier 118 
with some amount of slack So that the barrier does not nec 
essarily lie directly against the second surface of the fabric 22. 
In this manner, the Surface barrier is not tautly drawn against 
the surface of the fabric, thereby allowing slight billowing of 
the barrier, which may enhance the tissue ingrowth of the 
prosthesis. In one embodiment, the portion of the Surface 
barrier 118 provided within the body portion is configured to 
billow slightly relative to the fabric. 
0075. In some arrangements, it may be desirable to con 

trol, if not essentially eliminate, the amount of billowing 
between the surface barrier 118 and the fabric layer 22. As 
shown in FIGS. 4-5, the separation between the surface bar 
rier 118 and the layer of fabric 22 may be controlled with a 
continuous line of stitches 49 that follows the first and second 
sides of the body portion to limit the cavity space within the 
body of the prosthesis. It is to be appreciated that any suitable 
arrangement of intermittent attachment points, if even 
desired, may be selected to achieve any desired billowing 
characteristic as would be apparent to one of skill in the art. 
0076 Since the implant is inverted right-side-out after 
Stitching the layers of fabric, the seam allowance and periph 
eral edges of each layer are located inside the cavity 606 of the 
prosthesis, sandwiched between the two layers of fabric. The 
gap may be sealed with attachment methods known in the art, 
Such as Stitching, after inversion of the prosthesis. In this 
regard, the seam allowance edge is isolated from the adjacent 
tissue and organs, and the outer periphery 32 of the prosthetic 
repair fabric 21 provides a flat seam edge 24. The flat seam 
edge of the implant 21 then provides a broader surface area 
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facing any adjacent tissue or organs than the outer periphery 
31 of the edges of the two layers of material. 
0077. In the illustrative embodiment, erosion resistance of 
the prosthesis is further enhanced by the cavity space 606 
internal to the prosthesis 21, which acts to bumperor pillow 
contact with the esophagus. Moreover, folding the fabric 
layer around the internal seam allowance may increase the 
resilience or spring-like action of the prosthesis materials at 
the edge 24 to create a bumper or pillow effect for adjacent 
tissue or organs which may contact the erosion resistant edge 
after the prosthesis 21 is implanted in the patient. 
0078. To further protect the esophagus from erosion and 
adhesion with the prosthesis, an edge barrier 608 is formed 
from a material resistant to adhesions with tissue and organs. 
The barrier 608 is disposed on a portion of the margin of the 
first surface of the layer of fabric proximate the periphery of 
the prosthesis. The barrier 608 then creates a smooth roll over 
of adhesion resistant barrier around the edge 24 of the pros 
thesis towards the surface barrier 118. In this regard, the outer 
edge 32 of the prosthesis 21 is rendered adhesion and erosion 
resistant with the barriers 118, 608 at the flat seam. 
0079. In the illustrative embodiment, the edge barrier 608 
extends around the outer periphery of each tail and is formed 
from a partial annular disk shaped to follow the contour of 
each tail. The barrier 608 may be extended or truncated 
around the periphery of the prosthesis as desired to inhibit 
adhesion between the layer of fabric and the surrounding 
tissue and organs, including the esophagus. 
0080. To maintain the edge barrier 608 in place around the 
edge 24 and the top margin of the layer of fabric, the barrier 
608 may be sandwiched between the first surface of the fabric 
22 and the second surface of the barrier 118 before attachment 
of the fabric to the barrier 118 at the outer periphery 31. In this 
regard, the inner peripheral edge 610 extends over the margin 
of the first surface of the layer of fabric and the outer circum 
ference of the barrier 608 is symmetric to the outer periphery 
31 of the layer of fabric 22 and the surface barrier 118. The 
fabric 22, the edge barrier 608, and the surface barrier 118 are 
then attached, preferably with stitching proximate the periph 
ery 31, as discussed above, maintaining the pull-through 
opening 600 with the gap 602 in the stitching. 
0081. As shown in the illustrative embodiment of FIGS. 
4-7, the inner peripheral edge 610 of the edge barrier 608 
remains unattached and lies against the first Surface of the 
fabric 22. The edge barrier 608 is stretched across the edge 
and over a portion of the first surface of the layer of fabric 22. 
This arrangement creates some tension in the barrier 608 that 
maintains the barrier in place around the outer margin of the 
peripheral edge 32. In this regard, the inner edge 610 of the 
edge barrier 608 remains unattached to the fabric and allows 
fluid flow between the barrier 608 and the fabric layer 22 to 
reduce the incidence of potential pockets of trapped visceral 
fluids. 

0082 To ensure placement of the barrier 608 against the 
first surface 26 of the layer of fabric 22, the inner peripheral 
edge 610 may be pre-attached to the layer of fabric 22 before 
the outer peripheral Stitching attaches the edge-barrier, the 
fabric, and the surface barrier. Alternatively, the inner periph 
eral edge 610 may be attached to the fabric layer after the 
prosthesis 21 is inverted right-side-out with methods known 
in the art including, but not limited to, Stitching, melding, and 
adhesives. Attachment of the inner circumference of the bar 

May 19, 2011 

rier 608 may also attach the second layer 23 to the first layer 
22 to maintain minimal spacing or control draping of the 
second layer 23. 
I0083. In one illustrative embodiment, the implant 21 of 
FIGS. 4-7 includes a fabric layer 22 formed of PTFE mesh, a 
barrier layer 118 formed of ePTFE, and an edge barrier 
formed of ePTFE. It is to be appreciated that any suitable 
materials may be employed to form the prosthesis as would be 
apparent to one of skill in the art. 
008.4 FIGS. 8-10 illustrate one embodiment of a manu 
facturing process for fabricating the prosthesis of FIGS. 4-7. 
As shown in FIG. 8, a rectangular sheet of PTFE mesh is 
clamped to a frame 720 with pins 722. The first surface 26 of 
the mesh fabric faces up from the frame. As shown in FIG.9. 
a sheet 608 of ePTFE is then clamped in the frame over the 
mesh fabric 22. As shown, the sheet of ePTFE 608 is pre 
shaped to form the inner circumference 610 of the edge bar 
rier 608. As shown in FIG. 10, a second sheet 118 of ePTFE 
is then clamped to the frame on top of the ePTFE barrier 608 
with the second surface 28 of the barrier 118 facing down. 
I0085. Once clamped in the frame 720, the layers are 
attached to each other with a stitch line 47 using approxi 
mately 4 mm to 6 mm long Stitches formed of a polypropylene 
or PTFE monofilament. As illustrated in FIG. 10, the stitch 
line 47 follows the desired contour for the peripheral edge 32 
of the prosthesis 27, leaving a gap 602 in the Stitching having 
a length of approximately 1.5 inches. The stitch line 47 is 
placed approximately 5 mm outside the inner circumference 
610 of the barrier 608. The prosthesis is then removed from 
the frame 720 by cutting the layers approximately 3 mm 
outside the Stitch line 47, forming a seam allowance. 
0086. After removal from the frame, the barrier 608 forms 
an annular ring around each tail of the prosthesis having a 
width of approximately 8 mm, of which 3 mm is outside the 
Stitch line forming the seam allowance and approximately 5 
mm overlies the first surface of the fabric layer forming the 
margin barrier 116. The prosthesis 20 is then inverted through 
the gap 602, placing the second side of the barrier layer 118, 
the first side of the layer of fabric, and the inner circumference 
610 of the edge barrier 608 external to the cavity 606, as 
shown in FIGS. 4 and 6. The gap may then be stitched closed 
with stitches external to the cavity 606. 
I0087. After inversion of the prosthesis, in the illustrative 
embodiment, the base of the body of the prosthesis is approxi 
mately 4 inches long, and the first and second sides are each 
3.5 inches long. The vertex of the prosthesis has a radius of 
curvature of approximately 0.19 inches. Each tail 142, 144, 
extends approximately 1.0 inch from the base of the body of 
the prosthesis and have a radius of curvature of approximately 
0.81 inches. The opening limited by the base of the body and 
each tail has a radius of curvature of approximately 0.75 
inches. 
I0088 Separation of the surface barrier 118 from the fabric 
layer 22 may be limited with a continuous line of stitches 49 
through the body 134 of the prosthesis. In the illustrative 
embodiment, the stitches 49 follow the slope of the first and 
second sides and form a V-shaped stitchline in the body of the 
prosthesis. Each side of the stitch line is approximately 2.25 
inches long and is spaced from the outer periphery 32 of the 
prosthesis by approximately 0.83 inches 
0089 Additional or alternative erosion resistant barriers 
may be provided to inhibit erosion and adhesion of the pros 
thesis into the Surrounding tissue and organs. When the tissue 
or organ, such as the esophagus or other tube-like structure 
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applies a force within the plane of the prosthesis, e.g., normal 
to an edge of the layer of fabric, it may be desirable to inhibit 
the tube-like structure from directly contacting the peripheral 
edge 32 of the prosthesis. 
0090. In the illustrative embodiment, the prosthesis has an 
opening 30 located between the two tails 142, 144 with a 
bottom edge 726 of the opening defined by the base 136 of the 
body portion. To isolate or buffer the esophagus or other 
tube-like structure from contact with the edge of the opening, 
the prosthesis includes a tongue-like edge barrier 724 that 
extends out over the opening and between the two tails 142, 
144. As shown in FIGS. 4-5, the outer periphery 728 of the 
tongue intersects the outer periphery of each tail 142, 144 at 
first and second support points 730, 732 respectively. The 
tongue is attached to each tail at first and second attachment 
points 734, 736 located on opposing sides of the opening. 
Each attachment point is located between the bottom edge of 
the opening and the outer end or apex 750,752 of each tail. As 
shown, the attachment points are located between the bottom 
edge 726 of the opening and the support points 730, 732, 
respectively. 
0091. The tongue 724 is configured to extend away from 
the base and over the opening 30. In one embodiment, the 
tongue is formed from a flexible or deformable material that 
acts to cushion the esophagus 202 within the opening. The 
tongue is configured to fold into the opening and over the 
opening edge of the fabric toward the second surface 28 when 
Subjected to a force applied by the esophagus. 
0092. As shown in FIGS. 4 and 11-12, an outer portion of 
the tongue is configured to fold along a first fold line 754 that 
extends between the support points 730, 732. As shown, the 
first fold line 754 is spaced from the bottom edge 726 of the 
opening by a portion of the tongue that forms a ledge 760 over 
the opening. In this manner, the tongue ledge buffers the 
esophagus from the opening edge of the fabric layer. 
0093. As the force F against the tongue increases, the 
tongue will fold and collapse further into the opening along a 
fold line that shifts toward the base of the opening, reducing 
the length of the ledge 760 overlying the opening. As shown 
in FIGS. 13-14, the tongue may continue to collapse into the 
opening until it reaches a second fold line 756 that extends 
between the first and second attachment points 734, 736 
which are located at a distance from the bottom of the opening 
So as to maintain a ledge 760 over the opening. In this manner, 
the fold line may extend from a region of the first tail 142 
extending from the first support point 730 to the first attach 
ment point 734 to a second region of the second tail 144 
extending from the second support point 732 to the second 
attachment point 736. 
0094. Once the tongue folds and collapses into the open 
ing along the second fold line 756, any additional force 
against the tongue will be transmitted to the tails 142,144 
through the first and second attachment points 734, 736. In 
this manner, the tails 142,144 and the body of the prosthesis 
act together to resist collapse of the tongue into the opening so 
as to maintain the ledge 760 between the second fold line 756 
and the bottom edge 726 of the opening to buffer the esopha 
gus from contacting the bottom on the opening. 
0095 To enhance the erosion resistance of the prosthesis 
along the opening, the tongue may be formed from a material 
that is smoother, softer, and more deformable than the body of 
the prosthesis, as discussed above. The erosion resistance of 
the tongue may also be enhanced by presenting a broad Sur 
face area to the esophagus. In this regard, the tongue may be 
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configured to fold over the opening edge with a relatively 
large radius of curvature. The tongue may be formed from a 
material that provides a resilience or spring-like action to 
further buffer the esophagus as the tongue folds over the 
opening. 
0096. The tongue may also be rendered adhesion resistant 
to limit the incidence of adhesion between the tongue and the 
esophagus. In one embodiment, the tongue is formed from a 
layer of adhesion resistant material. In this manner, the 
tongue may be used in conjunction with the opening edge 
barrier to further ensure the erosion and adhesion resistance 
of the prosthesis. 
0097. In the illustrative embodiment, the tongue is config 
ured with a generally tear drop shape that is suitable for 
attachment to the prosthesis at the periphery of the opening. 
The sides 738, 740 of the tongue converge at a vertex 742 
which overlaps the margin of the body of the prosthesis at the 
bottom edge of the opening. The sides of the tongue overlap 
and follow the sides of the tails as the tongue extends out 
wardly away from the bottom edge of the opening. The 
tongue includes a broad curved outer edge 744 for facing the 
esophagus when the prosthesis is implanted in the abdominal 
cavity of the patient. The curved edge 744 is configured to 
intersect the outer periphery of the prosthesis at the support 
points 730, 732. 
0098. The outer edge 744 of the tongue may be configured 
to have a width greater than the width of the adjacent tube-like 
structure. For an esophagus that is 4 cm, the tongue may have 
a width greater than 1.5 inches. However, to limit the impact 
the tongue may have on tissue ingrowth to the body and tails 
of the prosthesis, the tongue may have a width less than 2.5 
inches. Thus, the tongue may be configured with a width in 
the range of approximately 1.5 to approximately 2.5 inches. 
0099] To maintain an essentially planar extension of the 
tongue 724 in an unstressed state, the length and width of the 
tongue and attachment points 734, 736 may be selected to 
limit drooping or sagging of the tongue from its own weight. 
In one embodiment, the tongue has a maximum length of 
approximately 2 inches and a width of approximately 2 
inches. Of course, any suitably sized tongue may be 
employed with the prosthesis as would be apparent to one of 
skill. 

0100. The tongue-like edge barrier may be attached to the 
layer of fabric using any Suitable attachment methods. As 
noted above, the attachment points 736, 734 maintain a por 
tion of the tongue across the opening to inhibit the esophagus 
from contacting the edge of the fabric at the opening. In one 
embodiment, the tongue is attached to the body of the pros 
thesis with intermittent stitches 746 spaced approximately 4 
inch inward from the periphery of the tongue. A first group of 
stitches attaches the first side of the tongue to the first tail 142 
to create the first attachment point 736 slightly indented from 
the peripheral edge of the fabric. A second group of Stitches 
attaches the second side of the tongue to the second tail 144 to 
create the second attachment point 736, also slightly indented 
from the peripheral edge of the fabric. A third group of 
stitches attaches the vertex 742 of the tongue to the margin of 
the layer of fabric proximate the bottom edge of the opening. 
Those skilled in the art will recognize that alternative attach 
ment methods and positions may be appropriate to attach the 
tongue so as to extend over the opening and extend between 
the tails of the prosthesis. For example, the attachment points 
734, 736 may be located coincident with the support points 
730, 732 between the tongue and each tail. 
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0101. In certain circumstances, it may be desirable to 
employ a tongue-like edge barrier having a different shape 
and/or size to provide differing fold lines, tongue flexibility, 
and/or protection areas. Several other illustrative embodi 
ments of a tongue is shown in FIGS. 15-16. 
0102. As shown in FIG. 15, the prosthesis 25 may include 
a tongue-like edge barrier 724 with a reverse tear drop shape. 
As shown, the vertex of the tear drop shape is placed towards 
the esophagus and the broad edge 744 is placed over the 
margin of the fabric proximate the bottom edge of the open 
ing. In this regard, the support points 730, 732 and the attach 
ment points 734, 736 are shifted back towards the bottom 
edge of the opening. In this manner, the fold lines are also 
shifted back towards the opening, thereby decreasing the 
buffer Zone created by the ledge 760 between the bottom of 
the opening and the esophagus. Since the Support points 
between the periphery of the prosthesis and the tongue are 
shifted back, additional portions of the peripheral edge of the 
fabric may be covered with erosion and/or adhesion resistant 
edge barriers, as discussed above. As shown, the tongue over 
laps a larger Surface area of the margin of the fabric proximate 
the opening Such that less tissue infiltratable fabric is exposed 
to the Surrounding tissue and viscera. 
0103) As shown in FIG. 16, the prosthesis 27 may include 
a tongue-like edge barrier 724 having a generally rectangular 
shape. The tongue includes a rounded end that extends away 
from the bottom edge of the opening and is placed proximate 
the esophagus when the prosthesis is implanted. Similar to the 
reverse tear drop shape discussed above, the rectangular 
tongue 724 is narrower than the tongue of FIGS. 4-7 at the 
support points 730, 732. As such, the edge barrier 608 on the 
tails 142, 144 may be extended along the peripheral edge 
toward the opening in the fabric. 
0104. In certain repair procedures, it may be desirable to 
configure the prosthesis to include tails having other shapes. 
For example, the tails may be configured to reduce or avoid 
contact with the esophagus, to extend further over the dia 
phragm, and/or to completely or partially surround the 
esophagus. 
0105. In one illustrative embodiment shown in FIGS. 
17-21, the prosthesis is configured to have a boomerang or 
arrowhead shape, similar in arrangement to the heart shaped 
implant of FIGS. 1-3. The prosthesis 29 includes a triangular 
shaped body portion 134 that is configured to cover the defect, 
Such as an enlarged or weakened hiatus. The prosthesis is also 
provided with first and second tails 142,144 that extend away 
from the base 136 of the body portion and essentially follow 
the slope of the sides of the body portion. As shown, the width 
of each tail decreases in a direction from the base of the body 
to the outer end of the tail. In this manner, the tails 142,144 
are narrower than the tails of FIGS. 1-3 to form a wider 
opening 30. 
0106. In the illustrative embodiment, the prosthesis 
includes a tissue infiltratable fabric layer 22 and a surface 
barrier 118 that covers the surface of the fabric layer that will 
face the abdominal viscera. An edge barrier 114 and a margin 
barrier 116 are also provided on the prosthesis, similar to 
those discussed above with respect to FIGS. 1-3. One or more 
regions of the opening edge between the tails may be config 
ured to be erosion and/or adhesion resistant to limit the inci 
dence of postoperative erosion and/or adhesion of selective 
portions of the fabric into the Surrounding tissue and organs, 
Such as the esophagus. 
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0107. In the illustrative embodiment shown in FIGS. 
17-21 the prosthesis includes an erosion resistant edge barrier 
120 that extends around the edges of the tails surrounding the 
opening 30 to isolate and buffer the opening edge 54 of the 
fabric 22 from adjacent tissue or organs, such as the esopha 
gus. The edge barrier 120 extends from the first surface 26 of 
the body portion, over the fabric edge 22, and then back 
toward the second surface 28 of the body. In this manner, the 
fabric edge 54, which extends between the first and second 
surfaces of the fabric along the opening 30, is covered by the 
erosion resistant edge barrier 114 so that the portion of the 
esophagus passing adjacent the edge is isolated from and does 
not directly contact the fabric edge. This arrangement also 
forms a margin barrier 122 to isolate and buffer the esophagus 
from portions of the margin of the fabric 22. 
0108. As shown, portions of the barrier 120 may extend 
beyond the fabric edge to form a first extension 700 and 
second extension 702 that project beyond the edge of the 
fabric. In one embodiment, the barrier 120 is formed from a 
material that is more deformable than the fabric edge so that 
the barrier 120 may deform or move relative to the fabric edge 
to buffer the esophagus from abrasions by the edge of the 
fabric. 

0109. In the illustrative embodiment, the erosion resistant 
edge barrier 120 includes an inner surface 502 that is spaced 
from the fabric edge 54 by a distance D in a direction that is 
approximately normal to the fabric edge. This arrangement 
forms a gap or pocket 500 between the inner face of the edge 
barrier and the fabric edge. The pocket 500 forms a cushion 
space that provides a bumper effect or spring-like action to 
pillow or otherwise cushion the esophagus from the implant. 
0110 FIGS. 20-21 schematically illustrate several 
examples of the cushioning effect of the erosion resistant 
edge 120 of the prosthesis when engaged by adjacent tissue or 
organs. It is to be appreciated, however, that the prosthesis 
may employ any suitable arrangement for providing an ero 
sion resistant edge. 
0111. As shown in FIG. 20, the edge barrier 120 and the 
pocket 500 may compress toward the fabric edge to cushion 
or bumper the esophagus 202 in response to a force F between 
the esophagus and the implant in a direction generally per 
pendicular to the fabric edge 54. In this manner, the first and 
second extensions 700, 702 of the edge barrier may also bow 
away from each other to present a larger Surface area to the 
esophagus to enhance force distribution between the edge and 
the esophagus for added erosion resistance. 
0112 Rather than being compressed, the edge barrier 120 
may bend relative to the fabric edge, as shown in FIG. 21, 
when engaged by the esophagus 202. In this manner, the edge 
barrier forms a ledge 704 having a broad surface area, as 
compared to the fabric edge, that may distribute abrasive 
forces between the implant and the esophagus over a larger 
Surface area to reduce potential erosion. The construction or 
material of the edge barrier 120 may also provide a resilientor 
spring-like action, Such that the ledge may buffer and cushion 
the esophagus from the fabric edge 54 and then return to an 
essentially planar position when not engaged by the esopha 
guS. 
0113. As is to be appreciated, it may be desirable to con 
figure the edge barrier 120 so as to bend and flex relative to the 
fabric edge in a manner that provides a desired amount of 
erosion resistance. Various factors may effect the particular 
configuration of the edge barrier, including the stiffness of the 
fabric, the stiffness of the barrier material, the resiliency of the 
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barrier material, and the weight of the barrier material. For 
example, the distance D between the inner surface of the edge 
barrier 120 and the fabric edge 54 may be as large as 3.0 mm. 
In one embodiment, the distance is from approximately 0.5 
mm to approximately 2.5 mm. In one embodiment, for a 
repair fabric formed of polypropylene mesh and an edge 
barrier formed of ePTFE, the distance ranges from approxi 
mately 1.0 mm to approximately 2.5 mm. In another embodi 
ment, for a repair fabric made of PTFE mesh which is more 
flexible than polypropylene, the distance is less than approxi 
mately 1.5 mm. In a further embodiment, the distance is from 
approximately 0.5 mm to approximately 1.5 mm. Of course, 
the spacing between the inner Surface of the edge barrier and 
the fabric edge may vary as would be apparent to one of skill 
in the art to provide any desirable level of erosion resistance. 
0114. As noted above, the barrier 120 may also provide 
adhesion resistant characteristics to reduce adhesions 
between the edge barrier 120 and the esophagus. A marginal 
portion of the first surface 26 (defect facing) of the fabric 
Surrounding the edge is isolated by the margin barrier 122. 
Similarly, a margin portion of the second surface of the fabric 
surrounding the edge is isolated by the surface barrier 118. 
The margin barriers limit the prospect of adhesions between 
the segment of the esophagus extending adjacent the edge and 
the marginal portions of the fabric proximate the edge. 
0115. In the illustrative embodiment of FIGS. 17-21, the 
opening margin barrier 122 includes a partial annular ring of 
barrier material that overlies the first surface 26 of the fabric 
22 at the marginal portion Surrounding the opening 30. As 
shown, the first extension 700 of the margin barrier extends 
beyond the opening edge 54 of the fabric. Similarly, the 
second extension 702 of the surface barrier 118 extends 
beyond the opening edge of the fabric So as to lie adjacent the 
margin barrier. The margin barrier 122 is attached directly to 
the surface barrier 118, without the intervening layer of fabric 
therebetween, to form the erosion resistant edge barrier 120 
which isolates and buffers the opening edge of the fabric from 
the esophagus. The attachment at the outer edge of the margin 
barrier 122 and the surface barrier 118 forms the inner surface 
502 of the edge barrier that is spaced from the edge 54 of the 
fabric by the pocket 500. As is to be appreciated, this con 
figuration also renders the edge barrier 120 adhesion resis 
tant. 

0116. The prosthesis may employ an erosion resistant 
edge formed using any suitable arrangement apparent to one 
of skill in the art. Examples of other illustrative embodiments 
of an erosions resistant edge are shown in FIGS. 22A-22B. It 
is also to be understood that each of these embodiments may 
also render the edge adhesion resistant. 
0117. In the illustrative embodiment shown in FIG. 22A, 
the erosion resistant edge barrier 120 includes a separate, 
continuous barrier cuff 706 that is loosely wrapped about the 
opening edge 54 of the fabric. In this regard, the cuff extends 
continuously from the opening margin 55 on the first Surface 
of the fabric, across the opening edge 54, and onto a portion 
of the surface barrier 118 adjacent the opening edge. Thus, the 
cuff is configured to provide the margin barrier 122 on the first 
surface of the fabric, and the erosion resistant edge barrier 120 
for isolating and buffering the opening edge. Similar to the 
embodiment described above, the loose wrapping of the bar 
rier cuff forms a gap or pocket 500 that spaces the inner 
surface 502 of the cuff from the opening edge of the fabric to 
buffer or cushion the esophagus or other cord-like structure 
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from the fabric edge. It is to be understood that this embodi 
ment may also render the edge-adhesion resistant. 
0118. In the illustrative embodiment shown in FIG. 22B, 
the erosion resistant edge barrier 120 extends from the surface 
barrier 118 on the second surface 28 (viscera facing surface) 
of the fabric 22 and across the opening edge 54 of the fabric. 
The barrier material wraps about the opening edge 54 and 
onto the first surface of the fabric 22 to form the opening 
margin barrier 122. As shown, the barrier material is loosely 
wrapped or draped about the opening edge 54 of the fabric to 
form a gap 500 between the inner surface 502 of the edge 
barrier and the fabric edge 54 that acts to buffer or cushion the 
esophagus or other cord-like structure from the fabric edge. 
0119 Wrapping the barrier material about the opening 
edge of the fabric layer provides a continuous, integrated 
structure for the surface barrier 118, the erosion resistant edge 
barrier 120, and the opening margin barrier 122. In addition, 
loosely folding the barrier material over a non-linear or 
curved edge may reduce the formation of stiff pleats and folds 
in the barrier material. Limiting stiff pleats and folds may be 
desirable to reduce erosion that may potentially occur with 
stiff points or edges in the barrier material. 
0.120. In the illustrative embodiment shown in FIGS. 
17-21, the opening edge barrier 120, the opening margin 
barrier 122 and the surface barrier 118 are stitched to the 
fabric 22 with a series of continuous connecting Stitches. As 
shown, a pair of stitch lines 45, 46 attach the annular barrier 
layer 122 and a portion of the surface barrier 118 to the fabric 
22 to form the edge barrier 120. The first line of stitches 45 
attaches the extension portions 700, 702 of the barrier layers 
122, 118 directly to each other to form the opening edge 
barrier 120 which isolates and buffers the opening edge 54 of 
the fabric 22 from the esophagus. The second line of stitches 
46 attaches the outer circumference 52 of the opening margin 
barrier 122 and corresponding region of the surface barrier 
118 to the fabric 22. A third stitch line 47 attaches the outer 
perimeter of the surface barrier 118 to the fabric along the 
outer periphery 32 of the implant. One or more attachment 
points (not shown) between the layer of fabric 22 and the 
surface barrier 118 may be provided to limit or control the 
spacing or drape between the layers. 
I0121. In an exemplary embodiment shown in FIGS. 
17-21, the body of the prosthesis forms an equilateral triangle 
with the base and each side of the triangle being approxi 
mately 2.125 inches long. Each tail 142, 144, extends 
approximately 1.125 inches beyond the base of the body. The 
width of each tail at the base of the body is approximately 1 
inch and the width of each tail at its peak or end 750, 752 is 
approximately 0.375 inch. The surface barrier 118 is gener 
ally symmetric to the layer of fabric at the outer periphery 32 
of the prosthesis. 
0.122 The annular shaped barrier layer 122 is approxi 
mately 1 cm wide and follows the curvature of the opening 
between the two tails 142,144. Approximately 0.5 cm of the 
barrier 122 overlies the mesh fabric 22 proximate the fabric 
opening 30 and approximately 0.5 cm extends beyond the 
edge 54 of the layer of fabric, forming the upper surface 700 
of the barrier 120. The edge of the surface barrier at the 
opening also extends beyond the opening edge 54 of the layer 
of fabric and is symmetric to the outer circumference of the 
barrier 122. Accordingly, the extension of the surface barrier 
118 forms the lower Surface 702 of the barrier 120. Alterna 
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tive embodiments may extend the surfaces 700, 702 up to 
approximately 1.5 cm from the edge 54 of the opening in the 
fabric. 
0123. The outer edge and margin barriers 114, 116 are 
situated along the edges and margins of the outer periphery 32 
of the mesh fabric 22 and formed by heat melding the mesh 
fabric 22 to close the interstices or openings in the mesh fabric 
22. The outer margin barrier 122 has a width of approximately 
/16 to 3/8 inch. It should be understood, however, that these 
dimensions are merely exemplary and that any Suitable sizes 
and shapes may be employed for the prosthesis 20. 
0124. In some instances, an erosion resistant edge may be 
obtained by folding a layer of repair fabric onto itself to form 
a rounded edge which provides a cushioning effect along the 
folded portion of the prosthesis. In one illustrative embodi 
ment shown in FIGS. 23-25, a prosthesis 33 is formed from a 
layer of repair fabric 22 having a kite-shaped or diamond 
shaped configuration (FIG. 23) that is folded onto itself to 
produce a triangular-shaped body 800 (FIG. 24). The body is 
formed by folding a first corner 810 of the fabric across the 
layer of fabric, as indicated by arrow A, toward the opposing 
second corner 814 of the fabric. As shown, the first corner is 
positioned proximate to the second corner so that an erosion 
resistant edge 24 is formed across the layer of fabric generally 
between the opposing third and fourth corners 812, 816. As 
shown in FIG. 25, the edge 24 provides a relatively broad 
Surface area to face adjacent tissue or organs for enhanced 
erosion resistance. 
0125. The folded shape of the prosthesis may be main 
tained by the tension in the prosthesis fold, peripheral attach 
ment of the prosthesis to the tissue at the defect site, and/or 
pressure from Surrounding tissue and organs. If desired, the 
first corner 810 may be attached to the fabric layer 22 using 
any suitable method apparent to one of skill in the art. For 
example, the corner may be stitched down to the fabric layer. 
0126 The prosthesis may formed from a layer of tissue 
infiltratable material that allows tissue ingrowth. In one 
embodiment, the prosthesis is formed from PTFE mesh, 
although any Suitable material may be employed as would be 
apparent to one of skill in the art. The prosthesis may include 
one or more barriers configured to inhibit adhesions with 
and/or erosion into adjacent tissue and organs. Such as the 
esophagus or other cord-like structure. As described above, 
the repair fabric may include an edge barrier about a portion 
of or the entire outer peripheral edge of the fabric and/or a 
Surface barrier that is arranged on one or more regions of a 
surface of the fabric layer. As is to be understood, any suitable 
barrier arrangement may be employed as would be apparent 
to one of skill in the art. 
0127. The prosthesis may be particularly suitable for 
repairing a hiatalhernia since a triangular-shaped body gen 
erally conforms to the shape of the crura. The folded edge 
may be positioned toward the esophagus to provide a cushion 
or bumper arrangement that reduces the incidence of erosion 
into the esophagus. It is to be appreciated, however, that the 
prosthesis may be formed by folding a layer of fabric into any 
desired configuration for a particular application that may 
benefit from enhanced erosion resistance provided by the 
folded edge. 
0128. It is to be understood that various suitable stitch 
patterns may be implemented with any of the illustrated pros 
theses described above for connecting one or more of the 
barriers to the fabric 22. Examples of other stitch patterns 
include, but are not limited to, a plurality of intermittent 
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stitches between the barrier and the fabric, or a single line of 
continuous stitches that follow the contour of the periphery32 
and form a concentric, spiral pattern from the outer periphery 
32 to the center of the prosthesis. It may be desirable in certain 
cases to limit the amount and/or location of Stitching to avoid 
sealed pockets within the prosthesis. Intermittent stitches or 
gaps in continuous stitches may encourage fluid flow into and 
out of volumes delimited by the layers of fabric and/or barrier 
materials. It also may be desirable to limit the amount of 
stitching to maintain the flexibility of the prosthesis. Appro 
priate biocompatible thread materials may be used for joining 
the barrier and tissue infiltratable materials together, as would 
be apparent to one of skill in the art. For example, the stitches 
may include, but are not limited to, polypropylene monofila 
ment or ePTFE yarn. 
I0129 Rather than stitching the barrier materials to the 
fabric, other attachment methods may be employed as would 
be apparent to one of skill in the art. For example, the barrier 
and the fabric may be attached using any suitable tacking, 
Stapling, heat bonding, chemical bonding and molding tech 
niques. 
0.130. Although several embodiments of barriers have 
been described, it is to be understood that the prosthesis may 
employ one or more barriers of any Suitable configuration as 
would be apparent to one of skill in the art. For example, any 
one or combination of erosion resistant and/or adhesion resis 
tant barriers may be formed by altering or treating the fabric 
So as to occlude tissue ingrowth, by covering the fabric with 
a barrier material, or any combination of fabric treatment and 
barrier materials. Additionally, any one or more of the barrier 
structures may beformed by both treating the fabric layer and 
covering the treated fabric with a barrier layer. 
I0131 The prosthesis may be provided with one or more 
erosion resistant and/or adhesion resistant barriers that are 
pre-attached to the fabric and/or other barriers. Alternatively, 
the prosthesis may be provided as a kit of separate parts with 
the barriers either being attached to the fabric and/or other 
barriers during the repair procedure or simply overlaid on a 
desired portion of the fabric 22 to be held in place by adjacent 
tissue and/or organs. 
0.132. In one embodiment, the tissue infiltratable layer 22 

is formed of a sheet of biologically compatible, flexible, 
prosthetic repair fabric having a plurality of interstices or 
openings which allow tissue ingrowth, integrating the repair 
device to host tissue after implantation. The suture pull-out 
strength of the tissue infiltratable layer and/or the barrier 
portions should be sufficient to support the underlying ana 
tomical weakness and withstand the dynamic environment of 
the implant area. In the case of hiatalhernia repair, the mesh 
preferably has a Suture pull-out strength of approximately 2 
pounds per square inch and is sufficiently flexible to accom 
modate the dynamic environment and esophagus during res 
piration, coughing, and Swallowing. A representative mate 
rial is knitted polypropylene monofilament mesh, such as 
BARD MESH, available from C.R. Bard, Inc. When 
implanted, the polypropylene mesh promotes rapid tissue 
ingrowth into and around the mesh structure. Alternatively, 
other Surgical materials which are Suitable for tissue rein 
forcement in defect closure may be utilized including, with 
out limitation, polytetrafluoroethylene (PTFE) mesh, 
PROLENE, SOFT TISSUE PATCH (microporous ePTFE), 
SURGIPRO, TRELEX, ATRIUM, MERSELENE, non-ab 
Sorbable collagen, and polyester. Absorbable materials, 
including polyglactin (VICRYL), polyglycolic acid 
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(DEXON), and absorbable collagen may also be employed. It 
is contemplated that the fabric may beformed from monofila 
ment or multifilament yarns which may be woven, knitted, 
molded, or otherwise interengaged to form the tissue infil 
tratable component of the implant. 
0133. In one embodiment, one or more of the barriers may 
be formed from a sheet of expanded polytetrafluoroethylene 
(ePTFE), such as GORE-TEX available from W.L. Gore & 
Associates, Inc., having a pore size (Submicronal) that dis 
courages tissue ingrowth and adhesion. A representative and 
non-limiting sampling of other Suitable barrier materials 
includes silicone elastomer, such as SILASTIC RX Medical 
Grade Sheeting (Platinum Cured) distributed by Dow Corn 
ing Corporation, TEFLON mesh, microporous polypropy 
lene sheeting (CELGARD), collagen, hyaluronic acid, car 
boxymethyl cellulose, and glycolic acid polymers. 
Autogenous, heterogeneous, and Xenogenic tissue also are 
contemplated including, for example, pericardium and Small 
intestine Submucosa. Absorbable materials, such as oxidized, 
regenerated cellulose (INTERCEED (TC7)) may be 
employed for some applications. The barrier can be a blend, 
mixture, or hydrogel of any of the materials to form a tempo 
rary or permanent barrier for adhesion formation. 
0134. As indicated above, one or more of the barriers may 
beformed by treating or altering a portion of the tissue infil 
tratable layer to form a Surface that does not promote tissue 
ingrowth. In one embodiment, one or more portions of the 
fabric layer are melted and resolidifed to render those por 
tions of the fabric adhesion resistant. Other suitable tech 
niques may include ultrasonic, induction, vibration, infrared/ 
laser welding and the like. The fabric pores may be sealed 
with compatible materials to prohibit tissue ingrowth. It is to 
be appreciated that any suitable method may be used to 
reduce selected portions of the prosthesis adhesion resistant 
as would be apparent to one of skill in the art. 
0135 The prosthesis of tissue infiltratable fabric and bar 
rier regions is relatively flat and sufficiently pliable to allow a 
Surgeon to manipulate the shape of the implant to conform to 
the anatomical site of interest and to be sutured or stapled 
thereto. Preferably, the prosthesis is deliverable to the 
patient's cavity through a trocar or a laparoscopic cannula for 
skin incision. The shape and size of the prosthesis, including 
the fabric 22 and any of the barriers, may vary according to the 
Surgical application as would be apparent to one of skill in the 
art. In this regard, it is contemplated that the fabric and/or any 
barrier may be pre-shaped or shaped by the Surgeon during 
the Surgical procedure. 
0.136 FIG. 26 illustrates a representative application of the 
prosthesis in the repair of a hiatalhernia or in the treatment of 
GERD. The prosthesis 29 may be placed over the defect 
without approximating the tissue, effecting the repair in a 
Substantially tension-free manner. Alternatively, the prosthe 
sis may be employed in conjunction with a cruroplasty to 
reinforce the stitches with tissue infiltration over a surface 
area and alleviate the likelihood of suture pullout when a 
force is applied to the crura, that otherwise potentially could 
lead to recurrent herniation. It is to be understood that the 
prosthesis may be employed in any Suitable manner for other 
procedures as would be apparent to one of skill. 
0.137 It should be understood that the foregoing descrip 
tion of various embodiments of the invention are intended 
merely to be illustrative thereof and that other embodiments, 
modifications, and equivalents of the invention are within the 
Scope of the invention recited in the claims appended hereto. 

May 19, 2011 

What is claimed is: 
1. An implantable prosthesis for repairing a tissue or 

muscle wall defect, the implantable prosthesis comprising: 
a repair fabric that is susceptible to erosion into and the 

formation of adhesions with tissue and organs, the repair 
fabric including first and second Surfaces and a fabric 
edge extending from the first Surface to the second Sur 
face, the first Surface adapted to face the tissue or muscle 
wall defect and the second Surface adapted to face away 
from the defect; and 

an edge barrier that inhibits erosion into tissue and organs 
and inhibits the formation of adhesions with tissue and 
organs, the edge barrier being disposed on a portion of 
the first and second Surfaces adjacent the fabric edge and 
extending from the first Surface to the second Surface 
over the fabric edge, the edge barrier having an inner 
Surface and an outer Surface, the inner Surface being 
located between the outer surface and the fabric edge, 
the inner Surface being spaced from the fabric edge in a 
direction normal to the fabric edge to form a gap 
between the inner surface of the edge barrier and the 
fabric edge to inhibit erosion of the tissue and organs by 
the fabric edge and to inhibit the formation of adhesions 
to the fabric edge. 

2. The implantable prosthesis according to claim 1, 
wherein the repair fabric includes an opening that is adapted 
to receive a tube-like structure, the fabric edge including an 
opening edge that extends along the opening, the edge barrier 
extending about the opening edge to inhibit erosion into and 
the formation of adhesions with the tube-like structure. 

3. The implantable prosthesis according to claim 2, 
wherein the repair fabric is constructed and arranged to be 
placed proximate an esophageal hiatus, the opening being 
adapted to receive the esophagus. 

4. The implantable prosthesis according to claim 2, 
wherein the opening is a partial opening that is adapted to 
partially surround a portion of the tube-like structure. 

5. The implantable prosthesis according to claim 1, further 
comprising a surface barrier that inhibits the formation of 
adhesions with tissue and organs, the Surface barrier being 
disposed on at least a portion of the second surface of the 
repairfabric to inhibit the formation of adhesions between the 
portion of the second Surface and adjacent tissue and organs 
when the repair fabric is placed in the patient. 

6. The implantable prosthesis according to claim 5, 
wherein the surface barrier is disposed on substantially the 
entire second surface of the repair fabric. 

7. The implantable prosthesis according to claim 5, 
wherein the edge barrier is an integral extension of the Surface 
barrier that is wrapped about the fabric edge. 

8. The implantable prosthesis according to claim 5, 
wherein a portion of the surface barrier is disposed between 
the edge barrier and the second surface of the repair fabric. 

9. The implantable prosthesis according to claim 1, 
wherein the edge barrier includes a barrier layer that wraps 
about the fabric edge from the portion of the first surface of 
the repair fabric to the portion of the second surface of the 
repair fabric. 

10. The implantable prosthesis according to claim 1, 
wherein the repair fabric has a plurality of interstices that are 
constructed and arranged to allow tissue ingrowth. 

11. The implantable prosthesis according to claim 1, 
wherein the fabric edge includes an outer peripheral edge, and 
wherein the implantable prosthesis further comprises an outer 
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edge barrier that extends about at least a portion of the outer 
peripheral edge to inhibit the formation of adhesions between 
the portion of the outer peripheral edge and adjacent tissue or 
Organs. 

12. The implantable prosthesis according to claim 1, 
wherein the repair fabric includes polypropylene mesh or 
PTFE mesh. 

13. The implantable prosthesis according to claim 1, 
wherein the edge barrier is formed from ePTFE. 

14. The implantable prosthesis according to claim 1, 
wherein the gap has a length of approximately 0.5 mm to 
approximately 2.5 mm in the normal direction. 

15. The implantable prosthesis according to claim 14, 
wherein the gap has a length of approximately 0.5 mm to 
approximately 1.5 mm in the normal direction. 

16. The implantable prosthesis according to claim 14. 
wherein the gap has a length of approximately 1 mm to 
approximately 2.5 mm in the normal direction. 

17. The implantable prosthesis according to claim 1, 
wherein the edge barrier is softer than the repair fabric. 

18. The implantable prosthesis according to claim 1, 
wherein the edge barrier is smoother than the repair fabric. 

19. The implantable prosthesis according to claim 1, 
wherein the edge barrier is more deformable than the repair 
fabric. 

20. The implantable prosthesis according to claim 19, 
wherein the inner surface of the edge barrier is adapted to 
collapse towards the fabric edge when a force normal to the 
fabric edge is applied to the edge barrier. 

21. The implantable prosthesis according to claim 19, 
wherein the edge barrier is adapted to bend relative to the 
fabric edge when a force normal to the fabric edge is applied 
to the edge barrier. 

22. The implantable prosthesis according to claim 1, 
wherein the fabric edge has an edge height and the outer 
Surface of the edge barrier has a Surface height that is greater 
than the edge height. 

23. The implantable prosthesis according to claim 1, 
wherein the edge barrier is constructed and arranged to isolate 
the fabric edge from the tissue and organs when the repair 
fabric is placed near the tissue or muscle wall defect. 

24. The implantable prosthesis according to claim 1, 
wherein the repair fabric is substantially flat. 

25. An implantable prosthesis for repairing a tissue or 
muscle wall defect, the implantable prosthesis comprising: 

a repair fabric that is susceptible to the formation of adhe 
sions with and erosion into tissue and organs, the repair 
fabric including first and second Surfaces and a fabric 
edge extending from the first Surface to the second Sur 
face, the first Surface adapted to face the muscle or tissue 
wall defect and the second Surface adapted to face away 
from the defect; and 

an edge barrier that inhibits erosion into tissue and organs 
and inhibits the formation of adhesions, the edge barrier 
being disposed at all times over the fabric edge, the edge 
barrier having an inner Surface and an outer Surface, the 
inner surface being located between the outer surface 
and the fabric edge, the inner Surface being spaced from 
the fabric edge in a direction normal to fabric edge to 
form a gap between the inner surface of the edge barrier 
and the fabric edge to inhibit erosion of the tissue and 
organs by the fabric edge and to inhibit the formation of 
adhesions to the fabric edge. 
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26. The implantable prosthesis according to claim 25, 
wherein the repair fabric includes an opening that is adapted 
to receive a tube-like structure, the fabric edge including an 
opening edge that extends along the opening, the edge barrier 
extending about the opening edge to inhibit erosion into and 
the formation of adhesions with the tube-like structure. 

27. The implantable prosthesis according to claim 26, 
wherein the repair fabric is constructed and arranged to be 
placed proximate an esophageal hiatus, the opening being 
adapted to receive the esophagus. 

28. The implantable prosthesis according to claim 26, 
wherein the opening is a partial opening that is adapted to 
partially surround a portion of the tube-like structure. 

29. The implantable prosthesis according to claim 25, fur 
ther comprising a surface barrier that inhibits the formation of 
adhesions with tissue and organs, the Surface barrier being 
disposed on at least a portion of the second surface of the 
repairfabric to inhibit the formation of adhesions between the 
portion of the second Surface and adjacent tissue and organs 
when the repair fabric is placed in the patient. 

30. The implantable prosthesis according to claim 29, 
wherein the surface barrier is disposed on substantially the 
entire second surface of the repair fabric. 

31. The implantable prosthesis according to claim 29, 
wherein the edge barrier is an integral extension of the Surface 
barrier that is wrapped about the fabric edge. 

32. The implantable prosthesis according to claim 29, 
wherein a portion of the surface barrier is disposed between 
the edge barrier and the second surface of the repair fabric. 

33. The implantable prosthesis according to claim 25, 
wherein the edge barrier includes a barrier layer that wraps 
about the fabric edge from the portion of the first surface of 
the repair fabric to the portion of the second surface of the 
repair fabric. 

34. The implantable prosthesis according to claim 25, 
wherein the repair fabric has a plurality of interstices that are 
constructed and arranged to allow tissue ingrowth. 

35. The implantable prosthesis according to claim 25, 
wherein the fabric edge includes an outer peripheral edge, and 
wherein the implantable prosthesis further comprises an outer 
edge barrier that extends about at least a portion of the outer 
peripheral edge to inhibit the formation of adhesions between 
the portion of the outer peripheral edge and adjacent tissue or 
Organs. 

36. The implantable prosthesis according to claim 25, 
wherein the repair fabric includes polypropylene mesh or 
PTFE mesh. 

37. The implantable prosthesis according to claim 25, 
wherein the edge barrier is formed from ePTFE. 

38. The implantable prosthesis according to claim 25, 
wherein the gap has a length of approximately 0.5 mm to 
approximately 2.5 mm in the normal direction. 

39. The implantable prosthesis according to claim 38, 
wherein the gap has a length of approximately 0.5 mm to 
approximately 1.5 mm in the normal direction. 

40. The implantable prosthesis according to claim 38, 
wherein the gap has a length of approximately 1 mm to 
approximately 2.5 mm in the normal direction. 

41. The implantable prosthesis according to claim 25, 
wherein the edge barrier is softer than the repair fabric. 

42. The implantable prosthesis according to claim 25, 
wherein the edge barrier is smoother than the repair fabric. 
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43. The implantable prosthesis according to claim 25, 
wherein the edge barrier is more deformable than the repair 
fabric. 

44. The implantable prosthesis according to claim 43, 
wherein the inner surface of the edge barrier is adapted to 
collapse towards the fabric edge when a force normal to the 
fabric edge is applied to the edge barrier. 

45. The implantable prosthesis according to claim 43, 
wherein the edge barrier is adapted to bend relative to the 
fabric edge when a force normal to the fabric edge is applied 
to the edge barrier. 
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46. The implantable prosthesis according to claim 25, 
wherein the fabric edge has an edge height and the outer 
Surface of the edge barrier has a Surface height that is greater 
than the edge height. 

47. The implantable prosthesis according to claim 25, 
wherein the edge barrier is constructed and arranged to isolate 
the fabric edge from the tissue and organs when the repair 
fabric is placed near the tissue or muscle wall defect. 

48. The implantable prosthesis according to claim 25, 
wherein the repair fabric is substantially flat. 
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