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(57) ABSTRACT 

RSROFESS S. Prosthetic screen tacking device including a filament with at 
11 SUNRISE PLAZA, SUITE 303 least one barb and one or more of a perpendicular foot at one 
VALLEY STREAM, NY 11580-6170 (US) end, a loop at the other end and a needle at the other end. 

When a needle and loop are present, the loop is situated 
between the barbs and the needle. The barbs are situated near 

(21) Appl. No.: 11/326,556 the foot and angulated to permit movement of the device 
through a prosthetic screen and body tissue in one direction, 

(22) Filed: Jan. 5, 2006 but prevent movement in the opposite direction toward the 
foot. When the loop, or another form of an expanded portion 

Related U.S. Application Data of the filament, is present, it prevents the premature retro 
grade dislodgement of the filament from the abdominal wall 

(63) Continuation-in-part of application No. 10/841,929, after the loop has been forwardly passed through the 
filed on May 7, 2004. 
Continuation-in-part of application No. 10/636,841, 
filed on Aug. 7, 2003, now Pat. No. 7,021,316. 

abdominal wall and before the barbs engage with the 
abdominal wall. Methods of using the device with and 
without an associated button are disclosed. 
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DEVICE AND METHOD FOR TACKING A 
PROSTHETC SCREEN 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation-in-part of U.S. 
patent application Ser. No. 10/636,841, filed Aug. 7, 2003, 
and U.S. patent application Ser. No. 10/841,929 filed May 7, 
2004, both of which are incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

0002) 
0003. The invention relates to a device and method that 
simplifies the attachment of a prosthetic screen (also referred 
to as a hernia patch or mesh) to the abdominal wall during 
the repair of abdominal wall hernias. 
0004 2. Brief Description of the Prior Art 

1. Field of the Invention 

0005 The layer or layers of fascia in the abdominal wall 
that Surround the peritoneal cavity are the strong structures 
that maintain the integrity of the peritoneal cavity. If there is 
a defect in the fascia, abdominal contents may penetrate 
weaker layers of the abdominal wall (comprised of muscle 
or fat) and push ahead the abdominal cavity's thin lining 
(peritoneum) so that abdominal contents, such as omentum 
or bowel, within their envelope of peritoneum, become 
situated in a Subcutaneous position, often causing a visible 
bulge. 
0006 Viscera being squeezed through a fascial defect can 
cause pain. When a visceral structure becomes trapped 
outside a fascial plane, it is said to be incarcerated. Incar 
cerated viscera can be strangulated by a narrow fascial 
defect, producing ischemic necrosis. This may lead to infec 
tion and death if not surgically repaired. Hernias are there 
fore usually repaired electively, before they become incar 
cerated or strangulated. 
0007. Historically, hernias of the abdominal wall were 
repaired by closing the fascial defect with Sutures. Large 
hernias tend to recur if closed in this way. Prosthetic screens, 
made of plastic mesh or sheets, are now frequently used to 
cover large fascial defects. One way to implant the pros 
thetic screen is illustrated in prior art FIG. 1. Here, the 
prosthesis 1 is attached to the fascia 2c of the abdominal wall 
2 with sutures 3. This is relatively easy to do, but the repair 
has a high rate of failure because the sutured prosthesis often 
pulls away from the fascial edge. 
0008. Other ways to secure prosthetic screens are shown 
in prior art FIGS. 2-5. In each of these methods the 
prosthesis 1 overlaps the edge of the fascia 2c. These 
methods are less likely to fail. Increased intra-abdominal 
pressure tends to force the periphery of the prosthesis 
against the abdominal wall rather than pull the prosthesis 
away from the fascia. A gap where both prosthesis and fascia 
are absent is less likely to develop. 
0009 If the prosthetic screen is allowed to overlap the 
edges of the fascial defect, there are a number of ways it can 
be secured in place as illustrated in prior art FIGS. 2-5. The 
sutures 3 can secure the fascia 2c to the prosthesis 1 inward 
from the edge of the prosthesis as shown in prior art FIG. 
2. This is technically easy when the Surgery is done in the 
conventional “open' approach. However materials such as 
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GortexTM or polypropylene mesh used for prosthetic screens 
are soft and may buckle and deform outside the suture line, 
so that the structural advantage of the overlap with fascia is 
not realized. 

0010) A better method is to secure the prosthesis 1 to the 
abdominal wall fascia 2c with sutures 3 as close to the edge 
of the prosthesis as possible, while maintaining generous 
overlap between prosthesis and intact fascia as shown in 
prior art FIG. 3. However, it can be difficult to secure an 
overlapping intraperitoneal prosthesis at its periphery when 
performing Surgery using a conventional open approach. 
Access to the inside surface of the abdominal wall overlying 
the periphery of the prosthesis is limited. The more the 
overlap, the more difficult the access. 
0011. In order to achieve generous overlap the surgeon 
may bring the Sutures through the abdominal wall as shown 
in prior art FIGS. 4 and 5. The midpoint of a suture 3 may 
be tied to the edge of the prosthesis 1, and the two ends 
brought out directly through the abdominal wall 2 near one 
another, through a single Small separate incision 4 in the skin 
2a as shown in prior art FIG. 4. Both ends of this transmural 
suture 3 are then tied together, placing the knot 5 beneath the 
skin in the subcutaneous tissue 2b as shown in prior art FIG. 
5. The skin incision 4 is closed separately with skin sutures 
6 or staples (not shown). This process is completed around 
the periphery of the prosthesis. 

0012. If surgery is done by a minimally invasive tech 
nique (i.e., laparoscopic Surgery), the Surgeon's view is from 
within the abdominal cavity looking up at the anterior 
abdominal wall. The periphery of the prosthesis can be fixed 
to the abdominal wall by direct Suture (using a laparoscopic 
Suture technique), or by using one of several fixation 
devices, such as Staples or helical tacks. Alternatively, 
sutures can be fixed to the prosthesis before it is introduced 
into the peritoneal cavity. Once the prosthesis is correctly 
positioned, both ends of these sutures can be pulled through 
the abdominal wall and the same Small skin incision and the 
ends tied together, placing the knot subcutaneously. Trans 
mural Sutures provide the most secure fixation of prosthetic 
screens. Hernia recurrence rates are lower when transmural 
Sutures are used. A combination of techniques, using a few 
transmural Sutures, at equidistant points along the periphery 
of the prosthesis, with staples or helical tacks in between, is 
also useful. 

0013 Despite the many advances made in laparoscopic 
Suturing techniques as well as in open hernia repair, there are 
still many problems to be overcome. One problem is that in 
order to secure the prosthesis to the abdominal wall at a 
single point with a transmural Suture, each Suture end must 
be pulled separately through the abdominal wall. This is 
time consuming. Another problem is that after placement of 
both ends of each suture through the abdominal wall, they 
must be clamped together above the body wall while other 
transmural Sutures are placed, because it is much easier to 
place transmural Sutures before the prosthesis is hoisted up 
against the abdominal wall. Clamping insures that Suture 
ends do not inadvertently pull out of the abdominal wall 
during this process. Many clamps clutter the operative field 
and the Sutures and clamps tend to entangle one another. 
Furthermore, multiple short skin incisions must be made to 
set the knot of each tied pair Subcutaneously. This process is 
Somewhat time-consuming and the multiple skin incisions 
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produce a poor cosmetic result. Moreover, when two strands 
of Suture are tied Subcutaneously to secure a prosthetic 
screen, tissues of the abdominal wall are captured and 
partially strangulated within the ligature. This often pro 
duces postoperative pain and cosmetically undesirable dim 
pling of the skin at the ligature sites. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

0014. It is therefore an object of the invention to provide 
a device and method to fix a prosthetic screen to the 
abdominal wall. 

0015. It is another object of the invention to provide a 
device and method to fix a prosthetic screen to the abdomi 
nal wall that is applicable to both the open and laparoscopic 
methods of hernia repair. 
0016. It is still another object of the invention to provide 
a device and method to fix a prosthetic screen to the 
abdominal wall which requires penetrating the abdominal 
wall only once for each point of fixation. 
0017. It is yet another object of the invention to provide 
a device that is more easily grasped by a Suture passer than 
is a single Strand of Suture. 
0018. It is a further object of the invention to provide a 
device that impedes accidental withdrawal once it is passed 
through the abdominal wall. 
0019. It is also an object of the invention to provide a 
device and method to fix a prosthetic screen to the abdomi 
nal wall that does not require the tying of Sutures. 
0020. It is another object of the invention to provide a 
device and method to fix a prosthetic screen to the abdomi 
nal wall that does not require a skin incision to obtain 
Subcutaneous fixation. 

0021. It is still another object of the invention to provide 
a device and method to fix a prosthetic screen to the 
abdominal wall that does not strangulate tissues of the 
abdominal wall. 

0022. It is another object of the invention to provide a 
device and method to fix a prosthetic screen to the abdomi 
nal wall that is particularly applicable to open Surgery. 

0023. In order to achieve these objects and others, which 
will be discussed in detail below, one embodiment of a 
prosthetic screen tacking device according to the invention 
includes a barbed filament with a perpendicular foot at one 
end, or other structure at that end which prevents the tacking 
device from passing entirely through the prosthetic screen to 
which it is attached. The foot may be a linear form, so that 
end of the device forms a T. The barbs are situated near the 
foot and angulated in Such a manner that they permit 
movement of the device through tissue in one direction 
(away from the foot), but prevent movement in the opposite 
direction (toward the foot). Instead of a plurality of barbs, a 
single barb can be provided. 

0024. A second embodiment includes a loop at the end of 
the filament opposite the foot. 
0025. Using the second embodiment of the tacking 
device and the open method of hernia repair, several tacking 
devices of the second embodiment are pulled through the 

Jun. 1, 2006 

prosthetic screen equidistantly along the periphery (circum 
ference) of the prosthesis. The assembly is then positioned 
within the open abdominal cavity, over the viscera. A suture 
passer (a needle-like implement with the ability to grasp 
Sutures) is then used to penetrate the abdominal wall at a 
point opposing the location where one tacking device pen 
etrates the prosthesis, a point Substantially beyond the edge 
of the fascial defect. The suture passer grasps the loop of the 
tacking device, and draws it back through the abdominal 
wall, so that the loop lies external to the body. The loop is 
then disengaged from the Suture passer. The tacking device 
remains in place because the loop impedes accidental with 
drawal from the abdominal wall. The same action is repeated 
until the loops of all devices are passed through the abdomi 
nal wall. Each device is then pulled further through the 
abdominal wall by grabbing the loop and pulling upward. 
The devices are pulled as far as possible using appropriate 
force to draw the prosthesis against the abdominal wall. This 
action draws the barb(s) into the abdominal wall and through 
at least one fascial layer. Each device is then pulled by its 
loop under tension. The skin, where penetrated by the 
device, is simultaneously pressed downward, further com 
pressing the abdominal wall, and the filament is severed at 
skin level. Pressure is released, the abdominal wall expands 
and the severed end of the filament recedes beneath the skin. 
The barb(s) on the remaining portion of the filament prevent 
dislodgement of the device, which prevents the prosthesis 
from pulling away from the abdominal wall. The abdominal 
wound above the prosthesis is closed as completely as 
possible by standard technique, and the operation is con 
cluded. 

0026. The tacking device of the invention can be simi 
larly utilized in a laparoscopic procedure. Here the devices 
are loaded onto the periphery of the prosthesis, the assembly 
is rolled up or folded introduced through a cannula or port 
site into the peritoneal cavity. Within the peritoneal cavity 
the assembly is unrolled or unfolded and oriented so that the 
loops are upward towards the abdominal wall. A suture 
passer is then used to penetrate the abdominal wall at a point 
corresponding to the preferred point of fixation of a particu 
lar device and the procedure proceeds Substantially the same 
as described above. 

0027 Other embodiments of the invention incorporate 
needles, Swaged or attached by other means, to the embodi 
ments described above and are primarily used only during 
open Surgery. One such embodiment, a third embodiment of 
the tacking device, includes a barbed filament with a per 
pendicular foot at one end (or other structure which achieves 
the same function as described above) and a needle at the 
other. The foot may be a linear form, so that end of the 
device forms a T. The barbs are situated near the foot and 
angulated in Such a manner that they permit movement of 
the device through tissue in one direction (toward the 
needle), but prevent movement in the opposite direction 
(toward the foot). 
0028. Using the third embodiment of the tacking device 
and the open method of hernia repair, the needle of a tacking 
device is passed through the prosthetic screen at a point 
along the periphery of the prosthesis. The tacking device is 
pulled so that the filament and barb(s) pass through the 
prosthesis and the foot, which cannot penetrate the prosthe 
sis, is adjacent to the prosthesis. The assembly is then 
positioned near or within the open peritoneal cavity. The 
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needle is then used to penetrate the abdominal wall at a point 
that will oppose the location where the tacking device 
penetrates the prosthesis when the prosthesis is finally 
secured against the abdominal wall. The needle and portion 
of the filament is drawn up through all layers of the 
abdominal wall. The needle is then disengaged from the 
filament and the free end of the filament is clamped. A 
second tacking device is similarly passed through the pros 
thesis at another point along the periphery of the prosthesis 
so that its foot is adjacent to the prosthesis. The needle and 
portion of the filament of this tacking device are then passed 
through the abdominal wall, and the needle disengaged and 
the filament clamped. More tacking devices are passed 
through the prosthesis and abdominal wall in a similar 
manner, so that tacking devices are distributed around the 
entire periphery of the prosthesis and wound, and are 
relatively equidistant from one another where they pass 
through the prosthesis and where they pass through the 
abdominal wall. Each device is then pulled further through 
the abdominal wall by grabbing the filament and pulling 
upward. The devices are pulled as far as possible using 
appropriate force to draw the prosthesis against the abdomi 
nal wall. This action draws the barb(s) into the abdominal 
wall and through at least one fascial layer. The skin, where 
penetrated by the device, is simultaneously pressed down 
ward, further compressing the abdominal wall, and the 
filament is severed at skin level. Pressure is released, the 
abdominal wall expands and the severed end of the filament 
recedes beneath the skin. The barb(s) on the remaining 
portion of the filament prevent dislodgement of the device, 
which prevents the prosthesis from pulling away from the 
abdominal wall. The abdominal wound above the prosthesis 
is closed as completely as possible by standard technique, 
and the operation is concluded. 
0029. A second embodiment of the invention incorporat 
ing a needle includes an expanded portion Such as a loop 
located between the barb(s) and the needle. The expanded 
portion, when passed entirely through the abdominal wall, 
obviates the need for a clamp to hold the device in place 
while the other devices are installed, since it impedes 
retrograde passage of the device through the abdominal 
wall. In particular, a loop is also useful in pulling the 
filament up through the abdominal wall to secure the barb(s). 
0030. One advantage of the tacking device of the inven 
tion over the conventional transmural Suture is that it 
requires one filament rather than two Suture ends to be drawn 
through the abdominal wall to secure the prosthesis at any 
point on its periphery. Thus, half the work is required. 
0.031) Another advantage of the embodiments with loops 

is that the loop of the device provides an excellent handle 
that can be used to secure the barb(s). 
0032) Another advantage is that the loop of the device 
provides an excellent handle that a Suture passer can grasp 
more easily than a single Suture Strand. 
0033. Another advantage of the embodiments with loops, 
or other expansions in place of the loop, is that once pulled 
through the abdominal wall, the device will not easily be 
inadvertently withdrawn, since the loop, or other expansion, 
will prevent withdrawal. Conventional sutures on the other 
hand can be accidentally withdrawn if not secured by a 
Surgical clamp. 
0034. Another advantage is that no knot is required when 
using the device. 
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0035) Another advantage is that no skin incision is 
required to place a knot subcutaneously. 
0036) Another advantage is that, unlike a transmural 
Suture, this tacking device will not strangulate tissue of the 
abdominal wall and therefore will not produce as much 
postoperative pain. 

0037 Another advantage is that, unlike a transmural 
suture, this device will not produce cosmetically undesirable 
dimpling of the skin. 
0038 Furthermore, a knot below a skin incision is more 
likely to become infected than is the single filament of the 
tacking device of the invention, which retracts into the 
abdominal wall well below a small skin puncture site. 
Infectious agents are then less likely to travel down to infect 
the prosthetic screen. Use of the tacking device of the 
invention will result in fewer prosthetic screen infections, 
which are a major cause of morbidity, re-operation and 
recurrent hernia. Infected prosthetic screens must often be 
removed to control infection. 

0039. Another advantage during open surgery of the 
embodiments wherein the tacking device includes a needle 
is that a Suture passer is not needed since the device includes 
a needle which can be used to thread the filament through the 
body tissue. 
0040 Another improvement of the present invention is a 
new barb design which passes through the skin easier when 
being installed and provides greater holding strength when 
installed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0041. The invention, together with further objects and 
advantages thereof, may best be understood by reference to 
the following description taken in conjunction with the 
accompanying drawings wherein like reference numerals 
identify like elements. 
0042 FIGS. 1-5 illustrate prior art methods of securing 
a prosthetic screen; 
0043 FIG. 6 is a side elevational view of a first embodi 
ment of a prosthetic screen tacking device according to the 
invention; 
0044 FIGS. 7-10 illustrate how the first embodiment of 
the novel prosthetic screen tacking device is used in con 
ventional open Surgery; 
004.5 FIGS. 11 and 12 illustrate how the first embodi 
ment of the prosthetic screen tacking device is used in 
laparoscopic Surgery: 

0046 FIG. 13 is a side elevational view of a second 
embodiment of a prosthetic screen tacking device according 
to the invention; 

0047 FIGS. 14-17 illustrate how the second embodiment 
of the novel prosthetic screen tacking device is used in 
conventional open Surgery; 
0.048 FIGS. 18 and 19 illustrate how the second 
embodiment of the prosthetic screen tacking device is used 
in laparoscopic Surgery; 

0049 FIG. 20 is a side elevational view of a third 
embodiment of a prosthetic screen tacking device according 
to the invention; 
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0050 FIGS. 21 and 22 schematically illustrate how the 
third embodiment of the prosthetic screen tacking device is 
used in conventional open Surgery; 
0051 FIG. 23 is a side elevational view of a fourth 
embodiment of a prosthetic screen tacking device according 
to the invention; 

0.052 FIGS. 23A and 23B show alternative structure to 
the loop in embodiments of the prosthetic screen tacking 
device in accordance with the invention; 
0053 FIGS. 24 and 25 schematically illustrate how the 
fourth embodiment of the prosthetic screen tacking device is 
used in conventional open Surgery; 
0054 FIGS. 26-28 illustrate different embodiments of 
the foot of the tacking device: 
0055 FIGS. 27A and 28A show alternative structure to 
the foot in embodiments of a prosthetic screen tacking 
device in accordance with the invention; 
0056 FIGS. 29-31 illustrate different embodiments of 
the barbs of the tacking device; 
0057 FIG. 32 is a broken side elevational view of a 
filament with a barb according to another embodiment of the 
invention; 

0.058 FIG. 33 is a view similar to FIG. 32 rotated 90 
degrees about the axis of the filament; and 
0059 FIGS. 34-38 illustrate embodiments of a button 
that can be passed over the filament in order to further secure 
the tacking device and prevent its withdrawal from the 
abdominal wall. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0060 Referring first to FIG. 6, a first embodiment of a 
prosthetic screen tacking device 10 includes a filament 12 
with a perpendicular foot 14 at one end and at least one barb 
18 adjacent to the foot 14. The foot 14 may be a linear (or 
planar) form, so that end of the device 10 forms a T or may 
have other configurations as described in more detail below 
with reference to FIGS. 26-28A. The barb(s) 18 are angu 
lated in Such a manner that they permit movement of the 
device 10 through a prosthetic screen and body tissue in one 
direction (toward end 17), but prevent movement in the 
opposite direction (toward the foot 14). 
0061 FIGS. 7-10 illustrate how the tacking device 10 is 
used in the open method of hernia repair. Several devices 10 
are pulled through the prosthetic screen 1 equidistantly 
along the periphery (circumference) of the prosthesis 1. The 
assembly is then positioned within the open peritoneal 
cavity, over the viscera (FIG. 7). A suture passer 7 is then 
used to penetrate the abdominal wall at a point opposing the 
location where one device penetrates the prosthesis, a point 
substantially beyond the edge of the fascial defect. The 
suture passer 7 grasps the filament 12 towards its free end 17 
and draws a portion of the filament 12 back through all 
layers of the abdominal wall 2, including the peritoneum 2d. 
fascia 2c, muscle if present (not shown), Subcutaneous tissue 
2b and skin 2a, so that end 17 of filament 12 lies external to 
the body. Filament 12 is then disengaged from the suture 
passer and its free end 17 clamped to prevent withdrawal 
back through the abdominal wall 2. The same action is 
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repeated until the free ends 17 of filaments 12 of all devices 
are pulled through the abdominal wall 2. 
0062 Each device 10 is then pulled further through the 
abdominal wall by grabbing filaments 12 near their free ends 
17 and pulling upward so that the barb(s) 18 engage the 
abdominal wall as shown in FIG. 8. The devices are pulled 
as far as possible using appropriate force to draw the 
prosthesis 1 against the abdominal wall 2. When all devices 
have been pulled in this fashion the prosthesis is secure 
against the abdominal wall circumferentially. 
0063 Each device 10 is then pulled upward by its fila 
ment 12 near its free end 17 under tension. The skin 2a, 
where penetrated by the device, is simultaneously pressed 
downward as shown in FIG. 9, further compressing the 
abdominal wall, and the filament is severed at skin level. 
Pressure is released, the abdominal wall 2 re-expands and 
the severed end of the filament recedes beneath the skin 2a 
as shown in FIG. 10. The barb(s) 18 on the remaining 
portion of the filament prevent dislodgement of the device, 
which prevents the prosthesis 1 from pulling away from the 
abdominal wall 2. The abdominal wound above the pros 
thesis 1 is closed as completely as possible by standard 
technique, and the operation is concluded. 
0064. The tacking device 10 can be similarly utilized in 
a laparoscopic procedure. Here the devices are loaded onto 
the periphery of the prosthesis. The assembly of prosthesis 
and tacking devices is rolled up or folded and introduced 
into the peritoneal cavity through a cannula or, with the aid 
of a tool 9, through a port site 8 in the abdominal wall 2 
(FIG. 11). The assembly is unrolled or unfolded and ori 
ented within the peritoneal cavity so that the free ends 17 of 
filaments 12 are upward towards the abdominal wall (FIG. 
12). The procedure continues in substantially the same 
manner as described above with reference to FIGS. 8-10. 

0065 Turning now to FIG. 13, a second embodiment of 
a prosthetic screen tacking device 20 includes a filament 22 
with a perpendicular foot 24 at one end and a loop 26 at the 
other end. At least one barb 28 is provided adjacent to the 
foot 24. The foot 24 may be a linear form, so that end of the 
device forms a T or may have other configurations as 
described in more detail below with reference to FIGS. 
26-28A. The barb(s) 28 are angulated in such a manner that 
they permit movement of the device through a prosthetic 
screen and body tissue in one direction (toward the loop 26), 
but prevent movement in the opposite direction (toward the 
foot 24). 
0.066 FIGS. 14-17 illustrate how the tacking device 20 is 
used in the open method of hernia repair. Several devices 20 
are pulled through the prosthetic screen 1 equidistantly 
along the periphery (circumference) of the prosthesis 1. The 
assembly is then positioned within the open peritoneal 
cavity, over the viscera (FIG. 14). A suture passer 7 is then 
used to penetrate the abdominal wall at a point opposing the 
location where one device penetrates the prosthesis, a point 
substantially beyond the edge of the fascial defect. The 
suture passer 7 grasps the loop 26 of the device and draws 
it back through all layers of the abdominal wall 2, including 
the peritoneum 2d. fascia 2c, muscle if present (not shown), 
Subcutaneous tissue 2b and skin 2a, so that the loop lies 
external to the body. The loop is then disengaged from the 
Suture passer. The tacking device will remain in place, 
because substantial force is necessary to withdraw the loop 
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even before the barb(s) engage the abdominal wall. The 
same action is repeated until the loops of all devices are 
pulled through the abdominal wall. 
0067. Each device 20 is then pulled further through the 
abdominal wall by grabbing the loop 26 and pulling upward 
so that the barb(s) 28 engage the abdominal wall as shown 
in FIG. 15. The devices are pulled as far as possible using 
appropriate force to draw the prosthesis 1 against the 
abdominal wall 2. When all devices have been pulled in this 
fashion the prosthesis is secure against the abdominal wall 
circumferentially. 

0068. Each device 20 is then pulled by its loop 26 under 
tension. The skin 2a, where penetrated by the device 20, is 
simultaneously pressed downward as shown in FIG. 16, 
further compressing the abdominal wall 2, and the filament 
22 is severed at skin level. Pressure is released, the abdomi 
nal wall 2 re-expands and the severed end of the filament 
recedes beneath the skin 2a as shown in FIG. 17. The 
barb(s) 28 on the remaining portion of the filament 22 
prevent dislodgement of the device 20, which prevents the 
prosthesis 1 from pulling away from the abdominal wall 2. 
The abdominal wound above the prosthesis 1 is closed as 
completely as possible by standard technique, and the opera 
tion is concluded. 

0069. The tacking device 20 can be similarly utilized in 
a laparoscopic procedure. Here the devices are loaded onto 
the periphery of the prosthesis. The assembly of prosthesis 
and tacking devices is rolled up or folded and introduced 
into the peritoneal cavity through a cannula or, with the aid 
of a tool 9, through a port site 8 in the abdominal wall 2 
(FIG. 18). The assembly is unrolled or unfolded and ori 
ented within the peritoneal cavity so that the loops 26 are 
upward towards the abdominal wall 2 (FIG. 19). The 
procedure continues in Substantially the same manner as 
described above with reference to FIGS. 15-17. 

0070 Turning now to FIG. 20, a prosthetic screen tack 
ing device 30 includes a filament 32 with a perpendicular 
foot 34 at one end and a needle 35 at the other end. At least 
one barb 38 is provided adjacent to the foot 34. The foot 34 
may be a linear form, so that end of the device forms a T or 
may have other configurations as described below. The 
barb(s) 38 are angulated in such a manner that they permit 
movement of the device through the prosthesis and body 
tissue in one direction (toward the needle 35), but prevent 
movement in the opposite direction (toward the foot 34). 
0071 FIGS. 21 and 22 schematically illustrate how the 
tacking device 30 is used in the open method of hernia 
repair. The needle 35 of a first tacking device 30 is passed 
through a prosthetic screen 1 at a point along the periphery 
(circumference) of the prosthesis 1. The tacking device is 
pulled so that the filament 32 and barb(s) 38 pass through the 
prosthesis and the foot 34, which cannot penetrate the 
prosthesis, is adjacent to the prosthesis. The assembly is then 
positioned near or within the open peritoneal cavity. The 
needle 35 is then used to penetrate the abdominal wall 2 (left 
side of FIG. 21), at a point that will be opposing the location 
where the tacking device penetrates the prosthesis when the 
prosthesis 1 is secured against the abdominal wall 2, a point 
substantially beyond the edge of the fascial defect. The 
needle and portion of filament 32 is drawn up through all 
layers of the abdominal wall 2, including the peritoneum 2d. 
fascia 2c, muscle if present (not shown), Subcutaneous tissue 
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2b and skin 2a, so that the needle 35 lies external to the body 
(right side of FIG. 21). The needle 35 is then disengaged or 
cut-off from the filament 32 (FIG. 22) and the filament 32 
is held in place with a clamp (not shown). 
0072 A second tacking device 30 is similarly passed 
through the prosthesis 1 at another point along the periphery 
of the prosthesis 1, so that its foot 34 is adjacent to the 
prosthesis. The needle 35 and portion of the filament 32 of 
this tacking device 30 are then passed through the abdominal 
wall 2, and its needle 35 disengaged and filament clamped, 
as had been done with the first tacking device. More tacking 
devices 30 are then passed through the prosthesis 1 and 
abdominal wall 2 in a similar manner, so that tacking devices 
30 are distributed around the entire periphery of the pros 
thesis 1 and wound, and are relatively equidistant from one 
another where they pass through the prosthesis 1 and where 
they pass through the abdominal wall 2. 
0073. Each device 30 is then pulled further through the 
abdominal wall so that the barb(s) 38 engage the abdominal 
wall as shown in FIG. 22. The devices 30 are pulled as far 
as possible using appropriate force to draw the prosthesis 1 
against the abdominal wall 2 with the aid of foot 34. When 
all devices 30 have been pulled in this fashion, the prosthesis 
1 is secure against the abdominal wall 2 circumferentially. 
0074 Each device 30 is then pulled under tension. The 
skin 2a, where penetrated by the device, is simultaneously 
pressed downward, as described above, further compressing 
the abdominal wall 2, and the filament 32 is severed at skin 
level. Pressure is released, the abdominal wall re-expands 
and the severed end of filament 32 recedes beneath the skin. 
The barb(s) 38 on the remaining portion of filament 32 
prevent dislodgement of device 30, which prevents prosthe 
sis 1 from pulling away from abdominal wall 2. The 
abdominal wound above prosthesis 1 is closed as completely 
as possible by Standard or conventional techniques, and the 
operation is concluded. 
0075 Turning now to FIG. 23, a fourth embodiment of 
a prosthetic screen tacking device 40 includes a filament 42 
with a perpendicular foot 44 at one end and a needle 45 at 
the other end. At least one barb 48 is provided adjacent to 
foot 44. Foot 44 may be a linear form, so that end of the 
device forms a T or may have other configurations as 
described in more detail below. Barb(s) 48 are angulated in 
Such a manner that they permit movement of the device 
through tissue in one direction (toward needle 45), but 
prevent movement in the opposite direction (toward foot 
44). According to this embodiment, a loop 46 is formed in 
the filament at a location between barb(s) 48 and needle 45. 
The loop 46 performs the same functions as does loop 26 of 
tacking device 20, as previously described, except for the 
function of serving as a handle for a Suture passer to grasp. 
0.076 FIGS. 24 and 25 schematically illustrate how the 
tacking device 40 is used in the open method of hernia 
repair. The needle 45 of a first tacking device 40 is passed 
through a prosthetic screen at a point along the periphery 
(circumference) of the prosthesis 1. The tacking device is 
pulled so that the filament 42, loop 46 and barb(s) 48 pass 
through the prosthesis and the foot 44, which cannot pen 
etrate the prosthesis, is adjacent to the prosthesis. The 
assembly is then positioned near or within the open perito 
neal cavity. The needle 45 is then used to penetrate the 
abdominal wall (left side of FIG. 24), at a point that will be 
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opposing the location where the tacking device penetrates 
the prosthesis when the prosthesis 1 is secured against the 
abdominal wall, a point substantially beyond the edge of the 
fascial defect. The needle 45, loop 46, and portion of 
filament 42 is drawn up through all layers of the abdominal 
wall 2, including the peritoneum 2d. fascia 2c, muscle if 
present (not shown), Subcutaneous tissue 2b and skin 2a, so 
that the needle 45 and loop 46 are external to the body. The 
needle 45 is then disengaged or cut-off from the filament 42 
(right side of FIG. 24). The tacking device 40 will remain 
in place, because Substantial force is necessary to withdraw 
loop 46 even before the barb(s) 48 engage the abdominal 
wall 2. 

0077. A second tacking device 40 is similarly passed 
through the prosthesis 1 at another point along the periphery 
of the prosthesis 1, so that its foot 44 is adjacent to the 
prosthesis. The needle 45, loop 46 and portion of the 
filament 42 of this tacking device 40 are then passed through 
the abdominal wall 2, and the needle 45 disengaged and the 
filament 42 clamped, as had been done with the first tacking 
device. More tacking devices 40 are then passed through the 
prosthesis 1 and abdominal wall 2 in a similar manner, so 
that tacking devices 40 are distributed around the entire 
periphery of the prosthesis 1 and wound, and are relatively 
equidistant from one another where they pass through the 
prosthesis 1 and where they pass through the abdominal wall 
2. 

0078 Each tacking device 40 is then pulled further 
through the abdominal wall by grabbing loop 46 and pulling 
upward so that the barb(s) 48 engage the abdominal wall 2 
as shown in FIG. 25. The devices 40 are pulled as far as 
possible using appropriate force to draw the prosthesis 1 
against the abdominal wall 2 with the aid of foot 44. When 
all devices 40 have been pulled in this fashion, the prosthesis 
1 is secure against the abdominal wall 2 circumferentially. 
0079. Each device 40 is then pulled by its loop 46 under 
tension. The skin 2a, where penetrated by the device, is 
simultaneously pressed downward as described above, fur 
ther compressing the abdominal wall 2, and the filament 42 
is severed at skin level. Pressure is released, the abdominal 
wall 2 re-expands and the severed end of filament 42 recedes 
beneath the skin. The barb(s) 48 on the remaining portion of 
the filament 42 prevent dislodgement of the device, which 
prevents the prosthesis 1 from pulling away from the 
abdominal wall 2. The abdominal wound above the pros 
thesis 1 is closed as completely as possible by standard or 
conventional techniques, and the operation is concluded. 
0080 Instead of loop 46, other structure which enables 
the device 40 to remain in place with at least a portion of the 
device 40 above the abdominal wall 2 and the barbs 48 
entirely below the abdominal wall 2 can be provided without 
deviating from the scope and spirit of the invention. This 
structure counters the risk that the device 40 will return 
through the abdominal wall 2 before at least the forward 
most barb 48 engages the abdominal wall 2. This structure 
can be situated near the forward end of the filament 42 as is 
loop 46. 
0081 Generally, the structure will constitute an expanded 
portion of filament which, once forcibly passed through the 
abdominal wall 2, will not be easily withdrawn from the 
abdominal wall 2 in the absence of intentional force, i.e., it 
impedes retrograde passage of the device 40 through the 
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abdominal wall 2. Thus, inadvertent pressure against the 
screen 1 will not result in the device 40 being dislodged from 
the abdominal wall 2 while other devices 40 are being 
partially implanted and before all are pulled further into the 
abdominal wall 2 so that their barbs 48 engage the abdomi 
nal wall 2. 

0082 Loop 46 is one example of an expanded portion of 
filament with other examples being a barb 46a angulated in 
Such a manner that will not significantly impede movement 
of the device 40 through tissue in one direction (away from 
the foot 44), but will significantly impede movement in the 
opposite direction (toward the foot 44)(see FIG. 23A) and 
a spherical bead 46b (see FIG. 23B). Bead 46b may alter 
natively be elliptical. To achieve the stated function, barb 
46a has a point more proximate the end of the filament 42 
at which the foot 44 is situated than the end of the filament 
42 at which the needle 45 is situated. 

0083) Devices 10, 20, 30 and 40 may be color coded so 
that they may be more easily identified for handling in the 
proper sequence. They may be made of a biodegradable and 
absorbable material (e.g., polylactic acid, polydioxanone, 
polyglycolide, etc.) So that they disintegrate and disappear 
after the prosthetic screen is naturally integrated into the 
abdominal wall and no longer able to dislodge. 
0084 As mentioned above, the geometry of feet 14, 24, 
34 and 44 can vary. Examples are shown in FIGS. 26-28A. 
FIG. 26 shows a linear foot 14a. FIG. 27 shows a circular 
foot 14b, and FIG. 28 shows an elliptical foot 14c. FIG. 
27A shows a spherical foot 14d and FIG. 28A shows an 
ellipsoid foot 14e. 
0085 Instead of any of feet 14, 24, 34, 44, any other 
structure which prevents the end of the device below the 
respective barbs 18, 28, 38, 48 from passing through the 
prosthetic screen can be used in the invention without 
deviating from the scope and spirit thereof. This structure 
can be at the end of the device as feet 14, 24, 34, 44 are, or 
can be arranged below the respective barbs 18, 28, 38, 48 yet 
not directly at the end of the device. 
0086 As mentioned above, the configuration of barbs 18, 
28, 38 and 48 may also vary. FIG. 29 shows bilateral barbs 
18a. FIG. 30 shows unilateral barbs 18b, which may alter 
nate on different sides of the filament, or be positioned along 
different planes with respect to the axis of the filament. FIG. 
31 shows conical barbs 18C. 

0087 Another barb configuration, barb 18d. is illustrated 
in FIGS. 32 and 33. Barb 18d has an upper end 101 and a 
lower end 102. The barb 18d is flared in two directions from 
the upper end 101 to the lower end 102. As shown in FIGS. 
32 and 33, the two directions are mutually orthogonal. This 
results in a wedge-shaped barb having a generally triangular 
cross-sectional profile (see FIG. 33) with a relatively large 
lower end 102 as compared to the upper end 101, i.e., with 
a tapered form. This barb 18d penetrates tissue more easily 
and provides greater holding strength. 

0088 Barbs in prosthetic screen tacking devices dis 
closed herein generally taper from a maximum transverse 
dimension on a side away from the loop, or other expanded 
portion of filament or needle whichever is/are present, to a 
minimum transverse dimension on a side more proximate 
the loop or other expanded portion of filament or needle. 
This encompasses a right angle triangular barb on one side 
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of the filament, which does not have an undercut rearward 
surface (the rearward surface extends perpendicular to the 
filament), or a double barb, extending to each side of the 
filament. Alternatively, the barb may be a single non-right 
angled barb that has a point pointing rearward. Such a barb 
may have a transverse dimension, starting at the rearward 
facing point, that first increases and then decreases again as 
you move forward along the barb. 

0089. Each barb may be considered to have a forward 
facing Surface (a Surface facing the forward end of the 
filament at or proximate which the loop or other expanded 
portion or needle is/are situated) which is inclined from a 
Surface of the filament and one or more sharp points 
arranged at a rearward end of the forward-facing Surface. 
Barbs may also include a rearward-facing Surface extending 
at an angle from a Surface of the filament and which meets 
the forward-facing Surface at the point(s). Depending on the 
angle at which the rearward-facing Surface extends from the 
filament surface, an inwardly directed notch can be formed 
at the rear of the barb. 

0090 The tacking devices of the invention may also be 
used in conjunction with a button 111 as shown in FIGS. 34 
and 35. After the filament or loop is pulled through the body 
tissue, the filament or loop is pulled through the button 111 
and the button 11 is advanced downward along the filament 
until it locks behind barb(s), e.g., barb 18c as shown in FIG. 
35. It will be appreciated that the button 111 may be used 
with any of the barbs described above. The button 111 
preferably has an outer diameter that is Substantially larger 
than the width of the barbs. This makes it even more difficult 
for the tacking device to be withdrawn in the direction of the 
foot, securing the prosthesis even more. The button 111 may 
be allowed to sit on the surface of the skin, or be buried 
Subcutaneously through a small skin incision. The button 
111 shown in FIGS. 34 and 35 is a simple perforated disk, 
sufficiently plastic so that the barb 18c can be passed through 
the disk in one direction, but not the other. 

0091) A different kind of button 112 is shown in FIGS. 
36-38. The button 112 is provided with a slot 120. The slot 
120 allows button 112 to pass over the barbs 18, 28, 38 and 
48 when rotated to a first orientation shown in FIG. 37. 
When the button is rotated to a second orientation, shown in 
FIG. 38, it cannot be withdrawn. 

0092. There have been described and illustrated herein a 
device and method for affixing a prosthesis to the abdominal 
wall. While particular embodiments of the invention have 
been described, it is not intended that the invention be 
limited thereto, as it is intended that the invention be as 
broad in scope as the art will allow and that the specification 
be read likewise. It will therefore be appreciated by those 
skilled in the art that yet other modifications could be made 
to the provided invention without deviating from its spirit 
and scope as so claimed. In particular, while multiple 
structures for enabling a Surgical tacking device in accor 
dance with the invention to operatively remain in place with 
at least a portion thereof above the abdominal wall or other 
the body tissue and the barbs entirely below the abdominal 
wall or body tissue are disclosed and multiple structures for 
preventing the rearward end of filament from passing 
through the prosthetic screen and thus the abdominal wall or 
body tissue, it is contemplated that all combinations of Such 
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structure are within the scope and spirit of the invention. 
Moreover, the needle can be used in all of the possible 
combinations. 

1. A Surgical tacking device Suitable for the fixation of a 
prosthetic screen to body tissue, said device comprising: 

a filament having a first end and a second end; 
at least one barb arranged on said filament between said 

first and second ends, said at least one barb being 
configured and angulated to allow said filament to pass 
through body tissue when said first end is pulled but to 
prevent said filament from passing through body tissue 
when said second end is pulled; and 

first means on said filament above said at least one barb 
in a direction toward said first end for enabling the 
Surgical tacking device to remain in place with at least 
a portion of the Surgical tacking device above the body 
tissue and said at least one barb entirely below the body 
tissue. 

2. The device of claim 1, wherein said first means are 
situated at said first end of said filament. 

3. The device of claim 1, wherein said first means 
comprise an expanded portion of said filament. 

4. The device of claim 1, wherein said first means 
comprise a loop of said filament. 

5. The device of claim 1, wherein said first means are 
arranged to forwardly pass through the body tissue when 
said first end is pulled and prevent or inhibit backward 
passage through body tissue once said first means has been 
forwardly passed through the body tissue. 

6. The device of claim 1, wherein said filament, said at 
least one barb and said first means are formed in one piece. 

7. The device of claim 1, further comprising second 
means on said filament below said at least one barb in a 
direction toward said second end for preventing said second 
end of said filament from passing through the prosthetic 
SCC. 

8. The device of claim 7, wherein said second means are 
at said second end of said filament. 

9. The device of claim 8, wherein said second means 
comprise a foot. 

10. The device of claim 9, wherein said foot is substan 
tially planar and Substantially linear, circular or elliptical. 

11. The device of claim 9, wherein said foot is substan 
tially spherical or ellipsoid. 

12. The device of claim 7, wherein said second means 
comprise a bead attached to said filament. 

13. The device of claim 1, further comprising a needle on 
said first end of said filament, said first means being 
arranged between said at least one barb and said needle. 

14. The device of claim 13, wherein said needle is swaged 
to said filament. 

15. The device of claim 13, wherein said first means 
comprise a barb configured and angulated to have at least 
one point facing said second end of said filament. 

16. The device of claim 13, wherein said first means 
comprise a spherical bead. 

17. The device of claim 13, further comprising second 
means on said filament below said at least one barb in a 
direction toward said second end for preventing said second 
end of said filament from passing through the prosthetic 
SCC. 
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18. The device of claim 17, wherein said second means 
are at said second end of said filament. 

19. The device of claim 1, wherein said at least one barb 
tapers from a maximum transverse dimension on a side 
away from said first means to a minimum transverse dimen 
sion on a side more proximate said first means. 

20. The device of claim 1, wherein said at least one barb 
has a rearward facing point and a rearward facing Surface 
extending at an angle greater than 90 degrees to said filament 
Such that said at least one barb has a transverse dimension 
from said rearward facing point that first increases and then 
decreases moving forward along said at least one barb. 

21. The device of claim 1, wherein said first end of said 
filament is a forward end and said second end of said 
filament is a rear end, said at least one barb having a 
forward-facing Surface inclined from a surface of said 
filament and at least one sharp point arranged at a rearward 
end of said forward-facing Surface. 

22. The device of claim 21, wherein said at least one barb 
further includes a rearward-facing Surface extending at an 
angle from a surface of said filament and which meets said 
forward-facing Surface at said at least one point. 

23. The device of claim 1, wherein said at least one barb 
comprises a plurality of barbs. 

24. A method for affixing a prosthetic screen to the wall 
of the abdomen, comprising: 

attaching a plurality of Surgical tacking devices to the 
Screen, each tacking device including a filament having 
a first end and a second end, and at least one barb 
between the first and second ends; 

delivering the screen with attached tacking devices to the 
peritoneal cavity; 

passing a portion of each tacking device through the 
abdominal wall; then 

pulling the portion of the tacking device to draw more 
filament through the abdominal wall until the at least 
one barb of each tacking device lodges in the abdomi 
nal wall and affixes the screen to the abdominal wall; 
and 
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constructing each tacking device to enable it to remain in 
place with at least a portion of the tacking device above 
the abdominal wall and said at least one barb entirely 
below the abdominal wall. 

25. The method of claim 24, wherein the step of con 
structing each tacking device to enable it to remain in place 
comprises arranging an expanded portion between the at 
least one barb and the first end. 

26. The method of claim 24, wherein the step of con 
structing each tacking device to enable it to remain in place 
comprises arranging a loop of the filament at the first end or 
between the at least one barb and the first end. 

27. The method of claim 24, wherein the step of con 
structing each tacking device to enable it to remain in place 
comprises arranging a barb on the filament angulated to 
allow passage of the filament through the abdominal wall in 
a direction toward the first end, but impede passage of the 
filament through the abdominal wall in a direction toward 
the second end. 

28. The method of claim 24, further comprising forming 
the tacking devices to prevent the second end of the filament 
from passing through the screen when the filament is drawn 
through the abdominal wall. 

29. The method of claim 28, wherein the step of forming 
the tacking devices to prevent the second end of the filament 
from passing through the screen comprises arranging a foot 
at the second end of the filament. 

30. The method of claim 24, further comprising cutting 
the tacking devices at a point between the first and second 
ends after the screen is affixed to the abdominal wall so that 
when the Surgical procedure is concluded no parts of the 
tacking devices penetrate into or through the skin. 

31. The method of claim 24, further comprising arranging 
a needle at the first end of each tacking device, the step of 
passing a portion of each tacking device through the 
abdominal wall comprising passing the needle of each 
tacking device through the abdominal wall from inside to 
outside. 


