HERNI A STAPLER W TH | NTEGRATED MESH MANI PULATOR
RELATED APPLI CATI ON DATA This application clains the
whemefil477of U. S. Provisional Application Seri aPCMMOS2009/037119
61/ 036,644 filed March 14, 2008, which is hereby
i ncorporated by reference. BACKGROUND Thi s application
is generally related to neans for applying surgica
staples to fasten a surgical mesh. Mre specifically,
but not exclusively, it is related to a surgica
stapl er having a distal manipulator for positioning a
surgi cal nmesh prior to application of the staples.
Chapter 14, "The Transabdom nal Preperitonea
Lapar GHERNIA SFAPLER WIRHHNTEGRAEED MBSHASANIPCLATOR
and Condon's Hernia, Fifth Edition edited by Robert J
. Fitzgi bbons and A Gerson G eenburg, published by
Li ppi ncott Wi aRELATWND APPSICKRITIONIAPAI a2, 2002,
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mesh in the repair site, it is sutured to adjacent

tissue. Wiile suturing ipacEk&ROAND andi ng practice for
securing the mesh, sone stapling is frequently favored
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durdditgd by Robert J. Fitzgibbons and A. Gerson Greenburg, published by Lippincott
15  Williams & Wilkins, Philadelphia, 2002, describes some procedures for repair of
inguinal hernias. It mentions a sheet of monofilamented polypropylene mesh as a
material suitable for use in such procedures. After shaping and placement of the
mesh in the repair site, it is sutured to adjacent tissue.
While suturing is a long-standing practice for securing the mesh, some
20  stapling is frequently favored because of the speed and relative ease of doing it. At
some locations desired for attachment of the mesh to tissue, stapling is possible,
but holding and stapling the mesh to tissue at some other locations where
attachment is desired, can be challenging, if not impossible, for one pair of hands.

Improvement is needed.



an inguinal hernia repair. The systens and techni ques
may al so be applied during ventral/incisional hernia

wo epaitt477sed for skin closure or used in ot hePCT/US2009/037119

surgical procedures as would occur to the skilled
artisan. Wiile the actual nature of the invention
covered herein can only be determ ned with reference
to the clains appended hereto, certain aspects of the
invention that are characteristic of the enbodi ments
di scl osed herein are describéd briefly as foll ows.
According to one aspect, an inproved surgical stapler
for attaching surgical nesh includes an el ongated
shaft having a handl e at SWMIMARYXi nal end and a
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manipulator is in the form of an elongated shaft that is selectively extended from a
housing mounted beneath the elongated shaft. In another particular aspect, the

20  mesh manipulator comprises a plurality of prongs mounted on oppositely disposed

sides of the discharge port.

According to another aspect, a novel surgical stapler comprises an
elongated shaft having a handle at its proximal end, a downwardly disposed
discharge head at its distal end, and an angled magazine of staples mounted

25  between the discharge head and the shaft. A staple former in the discharge head is

driven by a trigger in the handle via an actuating member extending through the
shaft. The actuating member may comprise a rigid rod in a straight section of the
shaft and a flexible member spanning a curved section of the shaft.

These and other aspects are discussed below.



shaft and a flexible nenber spanning a curved section

of the shaft. These and ot her aspects are di scussed
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side el evational view of an enbodi nent of the present

invention. FIG IAis an enlarged fragnentary vi ew of

a portion of the stapler head show ng a staple

projecting fromthe staple exit port and show ng the

tip of a mesh positioning probe wire. FIG 2 is a

front elevational view of the stapler. FIG 2A is an

enl arged fragnentary front view of the stapler head

portion. FIG 3 is an enlarged fragnentary schematic

vi ew of the sSBRIEEDESGRIPIGION OF THE DRAWINGE W r e

type curved forward to push nesh to a desired position

on body tissue for stapling. FIG 3A illustrates the

act ual u8e. Dfs atshie eWiviitonplsEi BOartenfiode:no0df thepkasent invention,

forward._ FIG 4 is a viewsimlar to FIG but

show ng Ftlﬁel% }S&Bén\ﬁ%ﬁé IagiBeniyy vicdrPt4rgried OEH‘EI?%B]FHh‘%aS
Pul dhoth@ aMBSke. préibéang 4¢dni the Sttt kAt pdrEandlskowidd tRUtp of a mesh
showing the tip of FIG 4 engaged to pull the mesh.

FI Qos#iopigg grobe Wéfdat i ¢ vi ew of a pi ece of nesh shaped
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site with the stapler in position for stapling the
lthrespertien witiea prablews® dee ofirvisbigywaril sxprsh atesh toer desiredgiogion

of 5J\dengs% %}'staﬁh%. BA is a view of a staple before
i nstallation.

FIG. 3A illustrates the actual use of the wire pushing a piece of mesh

forward.

FIG. 4 is a view similar to FIG. 3 but showing the probe wire tip portion

15  angled backward to pull the mesh.

FIG. 4A is similar to FIG. 3A but showing the tip of FIG. 4 engaged to pull
the mesh.

FIG. 5 is a schematic view of a piece of mesh shaped for placement in the
repair site and illustrating the location where stapling is desired.

20 FIG. 6 is a schematic view of the repair site with stapler head in the
opening.

FIG. 7 is a schematic view of the repair site with the stapler in position for
stapling the mesh to the underside of body tissue at the far side of the opening.
FIG. 8A is a view of a staple before installation.

25 FIGs. 8B, 8C, 8D and 8L represent four possible different configurations of
the staple after stapling, the shapes being determined by staple forming features
specified for incorporation in the stapler head.

FIG 9 is a schematic of the site and viewed in the direction of arrows 9-9 in

FIG. 7.

30 FIG. 10 is a side elevational view of a stapler of new construction.



FI Gs. 8B, 8C, 8D and 8E represent four possible
different configurations of the staple after stapling,
w0 b@ghaapes bei ng determ ned by stapl e form ngP¢BHS2008637119
specified for incorporation in the stapler head. FIG 9
Is a schematic of the site and viewed in the direction
of arrows 9-9 in HG 7. FIG 10 is a side el evational
view of a stapler of new construction.FIG 11 is an
expl oded view of the FIG 10 stapler with the second
hal f of the handle omtted for clarity. FIG 12 is an
under si de view of the staple discharge head of the
FIG 10 stapler with the front wall piece 152 and the
suppor t iHiQ. heigaz expdodtd Qiehvarf ticHdGst@phéa widnby sdoddiralf of

clarity.. Fl iS.the underside view of FIG 13 with
a %%E%lllglepoﬂel[t?d;%[?a?%rmed. FIGS. 14A is an end view of
t he di sahar gas beastcaddetviey b e stifle Ssa@at@mead/dbfaned . mo
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| LLUSTRATED EMBODI MENTS Referri ng to FIGS. 1-2A  a
stapl er 19 g s wdiitifeviey oMt 1a withidgiele megiahy vt y
nmount ed fQsth@ Paneheyidl olde dActarRecdPot fe Fixed stplet, he

handl e and has a stapler head portion 17 at its distal
endViewikn Hegbregimaf ghovuthst dddhvtt-d at an angl e of
about f %G?eld%g]b %fh‘esvie(vé driEhGive %)ﬁaﬁg’eﬁfghtts G tl?exﬂéng%%n‘rﬁ%d

has a stap i scharge port 19 through which staples

1Gar edispheyige hende st apl e for each trigger pull. The
trigger coupling to the staple shooter is a two-stage
system whereby the staple 2 1 can be advanced from
within the head to a position shown in FIGS. 1 and | A
Then, upon further pull of the trigger it can be shot

through the nmesh into the tissue.



One inventive feature is the provision of a nmesh
mani pul ator near the outlet port of the stapler. As
weos@d/ihsrei n, a "mesh mani pul ator™ does not i neCT/US20091€37119
staple itself, but rather it is a structure other than
the staple that is operable to be used to manipul ate
surgical nmesh. In FIGS. 1 and I A the nesh nmani pul at or
conpri ses an el ongated nenber or wire 22 having a
di stal portion including a tip 23 which projects
downwar d under the head 17 irb the plane 25 (FIG 2A)
containing the axis 18 of the tube 16 and bi secting
the handle 12. This el ongated nenber extends fromthe
ti p PEMAIDREDRESCRIRTTON OHJIHE IChESTRA TED BMBOBIMENTS
bottom of the tube 16. A wire control button 26
slidabl e on the channel and connected to the proxi nal
end of tReterithg ®,FIGS. PRAVI gﬂ@ﬂiertlcbhsddldﬁdtehe thraanfggmward
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wre 22 would often, but not always, be positioned
sucHhertAager eonpling [ hastiplophotes isgdveriie pisien) wegrdnghe staple
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shown 1 n A. For exanpl e, IS expected
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23 tjls Syt least about 2nm 3nm 4mm 5mm  6mm 7nm

l§)mn or 10mm distal to plane40. Referring now to

FI GS 3 GmednBA(ivedfeatireas B¢ pioyispmoy i desh wianihulatoc ngaw g outlet
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oo ISR ol o P o, L BRSSP
hartd)lr@n@efs aRylonpaed@einbd onivire 2D Yavibya digtat et incleding a tip
but %3 Wthh projects downward under the head 17 in the plane 25 (FIG. 2A)
containing the axis 18 of the tube 16 and bisecting the handle 12. This elongated
member extends from the tip portion backward through a channel 24 at the bottom
20  of the tube 16. A wire control button 26 slidable on the channel and connected to
the proximal end of the wire, is provided to slide the wire forward to extend the tip
23 farther below the staple outlet port 19, or retract it into the channel 24 when,
and to what extent desired by the surgeon. Other locations for the wire control
knob or button can be used when and desired by the user. One example is in the
25  handle itself.

For purposes of useful mesh manipulation, the wire 22 would often, but not
always, be positioned such that the tip 23 projects several millimeters beyond the
plane 40 defined by the outlet port 19, as shown in FIG. 1A. For example, it is
expected that useful mesh manipulation can be achieved when the tip 23 is at least

30  about 2mm, 3mm, 4mm, Smm, 6mm, 7mm, 8mm, 9mm, or 10mm distal to plane



Referring to FIGS. 4 and 4A, the wire 32 has atip
portion 33 which is curved rearward to enable the wire
WO pottot7pass t hrough the nesh 29 and pul | it rPREF/We2009/037119

in the direction of arrow 34 to position the nesh
where desired relative to the |ocation at which the
stapling through the nmesh to the tissue is desired.
Referring nowto FIG 5, there is a schematic show ng
the nmesh 29 cut froma sheet into a shape desired for
pl acenent at the surgery siteéh There are shown el even
sites at the edges of the nesh indicating where
stapling inboard fromthe edges is desired. This is an
exattpl e, as different sizes and shapes and nunbers of

st apl es be cho n the r remne
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referred to in this context, as the near edge, and the opposite edge 38 is the far
edge. Attachment of the mesh to tissue below the near edge 37 by stapling can be

20  relatively straight forward with the stapler oriented as shown in FIG. 6, but pulled
outward to place the head at the near edge 37 and move the head downward to the
mesh and shoot the staple down into the mesh with the prongs into the tissue
below. On the opposite edge, the mesh is to be stapled to the upper inside face of
the tissue. That is extremely difficult with conventional instruments. But the

25  present invention is capable of being turned upside down as shown in FIGs. 7 and
9 so that the discharge port 19 and wire 23 are facing upwardly to the tissue and
pushed or pulled by a wire tip such as shown in FIG. 3 or FIG. 4, depending upon
the most effective approach to push or pull the mesh to the location desired for
stapling and then fire the staple upward with the prongs through the mesh and into

30 inverted or lofted tissue.



port angl ed down as shown at A. As an exanple, this
angl e can be between 30 and 50 degrees fromthe center
wo pwe/11870f the shaft. 45 degrees m ght be optPEEUS20091€37119
total offset B between the bottom of the head and top
of the shaft is preferably between 12 and 25
mllimeters. OQther angles and of fset di nensions nay be
used if desired or necessary to the particul ar
surgical site. The overall |ength between the head and
the proxi mal end of shaft 16 7at its entrance to the
handle 12 may be 85 mllineters, for exanple. Again,
ot her di nmensions may be determ ned according to the
pr ef er edo €I@fl, fdn exaemplgmiﬂmdt litheatioat the Beadfl7 thhethe discharge
sur gi cal sa s true as to
e el g AathaE A oS a SHENE® g el e B By 2B
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The wid of t tapl e between the prongs may be 5.
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near where it enters the handle, but, for the present,
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equate. var
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handle, but, for the present, it appears that simply inverting the handle from the
attitude as shown in FIG. 1 to that as shown in FIGS. 7 and 9 would appear to be
20  adequate. A variety of mechanisms for discharging a staple can be implemented.
For example, US 5,829,662 and US 5,743,456 describe endoscopic stapling
equipment that could be adapted to implement the present invention.
Referring now to FIGS. 10-14A, stapler 100 comprises a handle unit 120
and a downwardly disposed discharge head 130 at either end of an elongated shaft
25 110. A staple magazine 140 containing a supply of staples (e.g. 15) is mounted to
the underside of the shaft 110. Trigger 122 is operative to cause a staple 160 to be
formed and discharged from the outlet port 162 of head 130. Successive pulls of
the trigger form and discharge successive staples from the magazine 140, and a
running staple count is displayed in a window at 170.

30 Formation and discharge of a staple is accomplished via a single stroke of



t he underside of the shaft 110. Trigger 122 is
operative to cause a staple 160 to be forned and
walt@ehat’ged fromthe outlet port 162 of head 1B0r/US2009/037119
Successive pulls of the trigger form and di scharge
successive staples fromthe nmagazi ne 140, and a
running staple count is displayed in a wi ndow at 170.
Formati on and di scharge of a staple is acconplished
via a single stroke of pusher plate 116, which is
coupled to trigger 122 via a &mechani cal |inkage that
extends through the shaft 130. More specifically,
drive block 125 is nmounted in a slot in housing 123
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prevent retraction of block 125 short of a full stroke. In addition, shuttle plate 176
20  is carried above block 125 and operates to advance numbered ribbon 172, which is
sandwiched between shuttle plate 176 and stay plate 174 and provides a running
count of staples via a window adjacent backing plate 170.
At the beginning of a stoke, pusher plate 116 is withdrawn into the
discharge head 130, and the first staple in the magazine 140 is advanced into the
25  firing breech. As shown in FIGS. 12 and 13, the staples in the magazine 140 are in
the form of an angled stack, with each staple 160 in the stack oriented in its firing
direction (i.e. parallel to the back wall 132 of the breech) and the axis of the stack
40-50° from orthogonal to the firing direction.

As illustrated, the staples in the magazine are generally “M” shaped and are

30  mounted over the front rails of a holder 144, with each hump over one of the rails.



sandwi ched between shuttle plate 176 and stay plate
174 and provides a running count of staples via a
wormdow7zd] acent backing plate 170. At the begPCHUSPOWH37119
a stoke, pusher plate 116 is withdrawn into the
di scharge head 130, and the first staple in the
magazi ne 140 i s advanced into the firing breech. As
shown in FIGS. 12 and 13, the staples in the nagazi ne
140 are in the formof an angled stack, with each
staple 160 in the stack orierfted in its firing
direction (i.e. parallel to the back wall 132 of the
breech) and the axis of the stack 40-50 from
or t hNogenalatet 18 3 ihwecdred ionbe @p pebdldar44 Asd 4 dpring pushbedts
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droppi ng out the angled, open enhd prematurely. The
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whi tﬁfbugh the wider central opening of outlet port 162, as shown in FIGS. 14A-D.

As illustrated, stapler 100 includes fixed prongs 150 on the underside
20  outside of outlet port 162. Prongs 150 serve as mesh manipulators and may be
used in any fashion contemplated herein. FIGS. 14B-D provide illustrations of
additional or alternative locations for mesh manipulating prongs about the staple
discharge port. Fixed prongs can also be used in combination with a retractable
wire to provide further combinations of manipulating capabilities.

25  Itis also contemplated that stapler 100 can be used without any means for mesh

manipulation.

Numerous variations of the staplers described herein can be employed. For
example, it may be desirable to provide one or more points of articulation along the
shaft of the staplers described. As one example, a joint capable of 90° articulation

30  can be along shaft 110, for example near where shaft 110 and handle 120 meet.



had been di spl aced on the downstroke, which serves to
di spl ace the nowforned staple fromanvil 133. Because
W@ b@ofior’med staple is narrower, it slips readiPgr/Us2009/037119
t hrough the wi der central opening of outlet port 162,
as shown in FIGS. 14A-D. As illustrated, stapler 100
i ncludes fixed prongs 150 on the underside outside of
outl et port 162. Prongs 150 serve as mesh mani pul ators
and may be used in any fashion contenpl ated herein.
FIGS. 14B-D provide illustratt9ons of additional or
alternative locations for nmesh mani pul ati ng prongs
about the staple discharge port. Fixed prongs can al so
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meet. The provision of such an articulation joint may
makastipr, ogagieghanispyintsdhapdlght handed surgeon, when
operating on a right inguinal hernia, to place the
staples that attach the nesh to the inguinal |iganment.
105t apl es used herein can be absorbable or non
absorbable with material igsi.gg.fhe absorbable
material for formng the Squar e shaped, round
shaped, Iﬁm@hwpsUpaéammﬂﬂﬁewsha$MESHvanmbéas@ﬂwbedhebwmf
toget t.her det eshaH t hat
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hernia sac is dissected from adjacent tissues, emptied of any contents and pushed
back into the peritoneal cavity. The mesh to be used, is cut to its standard shape
and size, and a tail slit is placed to accommodate the spermatic cord. The stapler is
then used to fix the mesh to the insertion of the rectus sheath and along the
20  inguinal ligament. (The stapler is sized and shaped to assure the safety of the
femoral vessels and nerve.) The upper edge of the mesh is stapled to the rectus
sheath and the internal oblique apponeurosis avoiding the iliohypogastric nerve.
Either a staple or a single non-absorbable suture is then placed through the lower
edges of the tails at the level of the internal ring. The wound is then closed in
25  layers after all bleeding has been stopped and the sponge and instrument count is
correct. The wound can be closed with the stapler or with a conventional suture.
It is to be appreciated that what has been described includes an improved
surgical stapler for attaching surgical mesh, comprising an elongated shaft having a
handle at its proximal end and a downwardly disposed staple discharge port at its

30  distal end, wherein the handle is operable to cause a supply of staples to be



abdonmen is prepped and draped. Alinear 6 to 8 cm
skin incision is nade along the natural skin |ines.
WOoRMIL1413¢ s i s obtai ned. The external oblique PCT/US2009/037119
aponeurosis is divided, exposing the spermatic cord.
Dependi ng on what type of hernia, the hernia sac is
di ssected from adj acent tissues, enptied of any
contents and pushed back into the peritoneal cavity.
The nmesh to be used, is cut to its standard shape and
size, and a tail slit is pladéd to accomopdate the
spermatic cord. The stapler is then used to fix the
nmesh to the insertion of the rectus sheath and al ong
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to tto r:}lelocgltlgrg fa(l)lr stgglgng%fle rtnfr:]sh to body tissue at the surgery site. In one

20  refinement, the distal end portion of said member is strait and curves downward
and then forward in said plane to said tip. In another refinement, the distal end
portion of said member is strait and curves downward and then rearward in the
plane to the tip. In another refinement, a guide on the shaft receives the elongated
member and has a proximal end near the handle and a distal end opening exposing

25  the distal end portion of the wire forward of the distal end opening of said guide,
and confining the elongated member from the distal end portion of the member
rearward to a location adjacent the handle. It may further include a manipulator on

the elongated member adjacent the handle for alternately advancing and retracting

the tip of the member.



handl e; a stapl e discharge head having one end with a
nmounti ng portion connected to the distal end of the
wababti147z2nd havi ng another end with a stapl e eRCT/URINYO37119
the head adapted to fire a staple out from said head
t hrough said port along a line and in a direction away
fromthe handle, wherein the direction of staple
firing is dowmmward relative to the |ongitudinal axis
of the shaft; an el ongated nenber nounted to said
shaft and extendi ng generally2parallel to the shaft
and in a direction forward away from said handl e, the
menber having a distal end portion in a plane
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d Sstta?pllesefrrg)(rjn s%d Igorr]t through said mesh into some of said tissue, at multiple
20  locations on the far side of said opening. The method may further include
engaging said mesh with a probe point mounted to said head and located between
said port and said mesh, and moving said mesh with said probe to position said
mesh at a location on said tissue where a staple is to be fired into said mesh and
said tissue. The method may further include moving said mesh is by pushing said
25  mesh with said probe point and/or pulling said mesh with said probe point. Pulling

the mesh may be used to lift said mesh on said far side. The mesh may be pierced

to facilitate said moving of said mesh.



shaft; a staple inside the head, the staple having a
generally U shaped configuration with spaced prongs in
w@2Gonst77pl ane; and a di scharge port on the hekdI/i/82009/037119

di scharge of said staple outward from sai d head

t hrough the discharge port; and a nmesh mani pul at or
connected to the head and having a tip adjacent the
port the tip of the nmanipulator is spaced fromsaid
first plane a short distance fromsaid first plane to
avoi d contact by the staple Wwhen di scharged outward
fromthe port into the nesh. Wiat is al so descri bed

i ncl udes, during inguinal hernia repair, a method of
att achi i@LaIMi&sh covering herni ated nenbrane, to body
ti ssue Qg#acent @d bordering the site of the

her ni at i AHAVESRpri sing: inserting the head of a
st apl i ng. apparsatdisl stagler fﬁﬂuﬁﬂﬁﬂﬂlg’@ dpen ﬁ&hﬁdeﬂayr Samnpdising:

tissue and, dire a st di schar ort ommmar
Lovard oRaneneri Ryl BRSSO LA B A A T
§ i rdigi@s&t sepleeischiepshdispiRidl ehd) @ Bahsthdmas Bpelrsml@to
some of said tissue adjacent sai d her ni ati on,
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of §§ﬁ%mﬁﬁ%§£n9 and firing staples fromsaid port
hrough said nesh into some of said tissue, at

1(hultlple | ocations on the far side of said opening.
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sa“g“%&pbe]%o position said nmesh at a | ocation on said
tissue where a staple is to be fired into said nesh
and said tissue. The nmethod may further include noving
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Pul dipaged dheppesiy sidy obée dseithrgedpdrd ft sai d mesh on said
far side. The nmesh nay be pierced to facilitate said
novi ng of said nmesh. CLAI M5

4. The stapler of claim 2 wherein the one or more mesh manipulators
comprise a wire having a non-linear portion.
20
5. The stapler of claim 1 wherein the one or more mesh manipulators

are retractable.

6. The stapler of any of the preceding claims wherein the stapler

25  comprises an angled array of staples.

7. The stapler of any of the preceding claims wherein the stapler
comprises a staple magazine mounted to a downwardly disposed discharge head
and to the elongated shalft.

30



What is claimed is: 1. A surgical stapler for use
during an open hernia repair: conprising: an el ongated
wGeh@bt1412%i ng a handle at its proxi mal end andP@r/Us2009/037119

downwar dl y di sposed stapl e discharge port at its

di stal end, wherein the handle is operable to cause a
supply of staples to be selectively discharged from
the port; and one or nore nesh mani pul ators near the
stapl e di scharge port and projecting distal to the

pl ane defined by the port soléas to be useful in
mani pul ati ng a surgical nmesh. 2. The stapler of claim
1 wherein the one or nore nmesh nmani pul ators conpri se
one or rsore fThxseplgra rag;sofahé padhiding cﬂaimmwaerdimacst@regermer

ol AR 1P BF BB hosino GGG e Stenmiy

di sposdnhgdiroappnsihag. si des of the di scharge port. 4.
The stapler of claim?2 wherein the one or nore nesh
mani pul ators conprise a wire having a non-linear

portion.g 5. ThesghlafehimB whleRimthd aMiRIne hitetbs cORNBriQk a
nore nesh manipul ators are retractable. 6. The stapler

of1§H9K@ﬂnﬁﬁ%mgﬁé%éﬁpHB&%F%ﬁﬁ@dﬁH@F@Fﬂn®ﬁ%”§$%B@é@Cu“@d

CONREhchas udshapgl ed array of staples. 7. The stapler

of any of the preceding clains wherein the stapler

conprises a staple magazi ne nounted to a downwardly

di sposedodi sqharasenFad A% kRid henelinoarhid: Shahk. &

The stapler of any of the preceding clains eln a
15t apl e former in the discharge head is drlven by a

trigger (4n the, gﬁgg éﬂ&k%F@ﬂmﬂgtuat'ng assenbl y

extendlng t hr ou
an elongated shaft having a handle at its proximal end, a downwardly

disposed discharge head at its distal end, and an angled magazine of staples

mounted between the discharge head and the shaft.

15
12. The surgical stapler of claim 11 wherein the discharge head is
driven by a trigger in the handle via an actuating assembly extending
longitudinally through the shaft.
20 13. The surgical stapler of claim 12 wherein the actuating assembly

comprises a rigid rod in a straight section of the shaft and a flexible member

spanning a curved section of the shaft.

14. The surgical stapler of any one of claims 11-13 further comprising

25  one or more mesh manipulators extending from the discharge head.

15. The surgical stapler of claim 14 wherein the one or more mesh

manipulators comprise a plurality of fixed prongs.



9. The stapler of claim8 wherein the actuating
assenbly conprises arigid rod in a straight section
wo@toowhet7shaft and a flexi bl e nenber spanni ng aPCUDy2d9/037119
section of the shaft. 10. The stapler of claim?9
wherein the flexible nmenber is planar. 11. A surgica
stapler conprising: an elongated shaft having a handl e
at its proximl end, a downwardly disposed di scharge
head at its distal end, and an angl ed magazi ne of
st apl es nounted between the dfscharge head and the
shaft. 12. The surgical stapler of claim1ll wherein
the discharge head is driven by a trigger in the
handl e Jiba affhtamirgiaztlistagleasfsminl Iy véetedmhic 0ge or more mesh
| on |tuq|na r gh the shaft. 13. The surgica
sta WEVJ%?SET f%‘hhereln the actuating assenbly
conprises a r|g|d rod in a straight section of the
shaft a ﬂ a flex (## er spanning a curved section
of the af t A Quadhing - yreical G GOnRYIsiaay one of
xlai ms blovidind ym@em sﬁ@ﬁpﬁdrﬁprﬁﬁlgoﬂﬁel&fga{éﬂﬁlﬁifﬂﬁSﬁg a handle
mani pul ators extendi ng fromthe di scharge head.

15.
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prongs. 16. The surgical stapler OP cl aim 14 wherein
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A Wﬁ&ﬁ%% ghr,attaching a surgical mesh conprising:
provi di ig a surgi cal stapler conprising: an el ongated

Ishaf t  hawing gheandsamuhgulator iq pospiooiera¢shernd and a
downvar dj; %[qu{esspa Reth :ﬁ%@tpﬁ 1§&>W§£&e port at its

di st al e|n t e i'S operable to cause a
supply of staples to be selectlvely di scharged from
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15 19. The method of claim 17 wherein the mesh manipulator comprises

one or more prongs extending from a discharge head of the stapler.

20. The method of claim 17 wherein the mesh manipulator comprises a
wire
20
21. An apparatus for use by a person stapling mesh to body tissue at a
site of inguinal hernia surgery and comprising:
a handle for holding the apparatus adjacent the surgery site, and having a
proximal end and a distal end;
25 a shaft defining a longitudinal axis and having a proximal end and a distal
end and having the proximal end mounted to the distal end of the handle;
a staple discharge head having one end with a mounting portion connected

to the distal end of the shaft, and having another end with a staple exit port;



di scharge port; using the nmesh mani pul ator to position
the nmesh; and using the stapler to attach the nesh to
W e@set7798. The met hod of claim 17 wherei n t heCT/US®0%037119
is the inguinal liganent. 19. The nethod of claim 17
wherei n the nmesh mani pul ator conprises one or nore
prongs extending froma di scharge head of the stapler.
20. The nmethod of claim 17 wherein the nesh
mani pul ator conprises a wire 21. An apparatus for use
by a person stapling nesh tolbody tissue at a site of
i ngui nal hernia surgery and conprising: a handle for
hol di ng the apparatus adjacent the surgery site, and
havi ng ahqireax hmtedemﬂreaerwlap& @it sbal thelmak] tdaosghalid port along a
defining.a nd havi
and % A7 ur s R S Fm PR S S PR Ren RN hles 0
t o it bewslat allaeBdh 0f ldngRudidndkie pf de stiadphel di schar ge
head having one_end with a nmountin ortjon_connec
ot no. et ShGegr e Singproneh A Y Sh GGG
M tRidBpredgd RtcofKdireP@lehgdob @ neRGseltl aHe@ibed@ind inf€bodly cavity
sta le out fromthe head through the port along a_line
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d' r@edch g Afe SRR Bodyidfsbddy ih® sﬁi‘gw\é@é d relative to the
| ongi tudi nal axis of "the shaft; "and a plurality of

mesh mani pul ati ng prongs ext endi ng fromthe head,
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useful for enbedding in a body cavity during I ngulna
lther3mm dsstal e plancf dgfinedomresdanlheptiahebromviatyadai d mesh to

a location for stapling the mesh to body tissue at the

surgery site. 22. The apparatus of claim2 1 wherein

t he prongs eiatueimgiinatlinhléaslia @bout nBntmddif sttahing@ nzespl ane

def(i:or\]/grgng riffatd ngra tt be(;dyrgfgsrute aldj acenp anJ\aorcgenng the site of the
herniation, and comprising:

15 inserting the head of a stapling apparatus into an opening bordered by said
tissue and directing a staple discharge port downward toward said mesh at a near
side of said opening and firing staples from said port through said mesh into some
of said tissue adjacent said herniation, at multiple locations on the near side of said
opening;

20 moving the head of a stapling apparatus in an opening bordered by said
tissue and directing a staple discharge port upward toward said mesh at a far side
of said opening and firing staples from said port through said mesh into some of

said tissue, at multiple locations on the far side of said opening.

25 24, The method of claim 23 and further comprising:
engaging said mesh with one or more mesh manipulating members
mounted to said head; and
moving said mesh with said probe to position said mesh at a location on
said tissue where a staple is to be fired into said mesh and said tissue.
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23. During inguinal hernia repair, a nethod of
attaching a nesh covering herniated nenbrane, to body
W@ e@snet7adj acent and bordering the site of thePCT/US2009/037119
herni ati on, and conprising: inserting the head of a
stapling apparatus into an openi ng bordered by said
tissue and directing a staple discharge port downward
toward said nmesh at a near side of said opening and
firing staples fromsaid port through said nesh into
sone of said tissue adjacent 13ai d herni ation, at
multiple | ocations on the near side of said opening;
novi ng the head of a stapling apparatus in an openi ng
bor der e@5by Fha¢ chethbd slidaianid whier@o themgeskanshippleng members

di scharge port. upward toward said.mesh at a far side
o “SREp BTl i YRR B STB3m st port

t hrough said nesh into sone of said tissue, at
multiple |ocations on the far side of said opening.
24. The nethod of claim 23 and further conprising:
engagi ng said nesh with one or nore nesh mani pul ating
nmenbers nmounted to said head; and noving said nesh
with said probe to position said nesh at a | ocation on
said tissue where a staple is to be fired into said
mesh and said tissue.25. The nethod of claim 24
wherei n the nmesh mani pul ati ng nenbers conprise a
plurality of prongs extending from said head.



