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stapling apparatus including a surgical staple which is formed
anvil in the surgical stapling apparatus Surgi cal stapling apparatus for
appl ying staples 5 to cl'ose incisions or wounds in body tissue are shown,
for exanple, in Geen et al. U S. -patent 3,643,851, Smith U S patent
650, 453, and Green U.S. patent. 3,837,555. In these devices, a surgical
apfe which is typically preformed in a broad-based, square-cornered U
shape Is 10 advanced toward an anvil by a staple pusher having an end with
a generally U shaped recess. The base of the U shaped recess. in the staple

pusher is broader than the anvil, but not as broad as the base of the
U-shaped staple. Wren the staple reacfies the anvil, the staple pusher 15
causes the staple to bend around-the anvil into a closed ‘'square-cornered C

shape. (In this specification and in the appended clains, this is referred
to as formng the staple.) As this is taking place, the ends of the staple
enter the tissue on the respective opposite sides of the 20 incision or

wound and draw the tissue heordven . stiencAhesTARDING hABPARRTUSUl | y for med,
tRQe staple pusher is retracted an e stapler 1s renoved by sliding the
anvil out fromwithin the staple. The staple remains.in the tissue to hold"
it together during healing. 25 occasionally in surgical staplers

o® the type described above, the Staple may not readily rel ease from - 2-
the U shaped recess in the staple pusher after the staple has been forned

-and the staple pusher is pfig0inhtentdibad rellites o udpizal estdpl g dual .

Stape' s pusher SPRRRAEYH, It | SEIGRS S v ol (fafhed e
around an anv11 in the surgical stapllng apparatus.

Surglcal stapling apparatus for applying staples
5 to close incisions or wounds in body tissue are shown,
for example, in Green et al. U.S. patent 3,643,851, Smith
'U.S. patent 3,650,453, and Green U.S. patent 3,837,555.
In these devices, a surgical staple which is typically
preformed in a broad-based, squarescornered U shape is
10 advanced toward an anvil by a staple pusher having an end
with a generally U-shaped recess. The base of the U-shaped
recess in the staple pusher is broader than the anvil,
but not as broad as the base of the U-shaped staple.
When the staple reaches the anvil, the staple pusher
15 causes the staple to bend around the anvil into a closed,

' square-cornered C shape. (In this specification and in
the appended clalms; this is referred to as forming the
staple.) As this is taking place, the ends of the staple
enter the tissue on the respective opposite sides of the

20 incision or wound and draw the tissue together. when the |
- staple has been fully formed, the staple pusher_is.retracted
. and the stapler is removed by sliding the anvil out from
within the staple. The staple remains in the tissue to
hold it together during healing.
25 : Occasionally in surgical staplers of the type
descrlbed above, the staple may not readily release from



e formed staple tends to be pulled back.into the stapler, with the
possi bl e consequences of injury to the tissue being stapled and difficulty

Ie

freeing the stapler fromthe staple. 10 . One sol ution which has
been found to this occasional problzmis to design the stapler so that the
fit be,tween the staple pusher, the staple, and'the anvil is relatively
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t he nost conmon ‘generally the preferred surgical staple stock. 30
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15 pusher fails to readlly release the staple. AchleV1ng and
maintaining just the right degree of looseness in the design
of the stapler, however, requiree extremely precise
manufacturing tolerances, thereby increasing the cost of
the stapler. This relatively loose design may also prodxe

20 finished staples which are not as neatly and regularly
formed as would be most desirable. It may also contribute
to other possible operating problems in the stapler, such as
allowing a staple to occasionally roll, twist, or slip off
the anvil during formation, with the resuit that the staple

25 is impreperly or incompletely formed or not formed at all.
These problems of rolling, twisting, and slipping are most
likely to occur with staples made of round wire, which is
the most common and generally the'preferred surgical staple
stock. _ _ _

30 In view of the foregoing, it is an object of this
invention to provide an improved surgical stapler which uses
surgical staples of the type which are formed by being bent
around an anvil. _ '

It is a more particular object of this invention to

35 provide an improved surgical stapllng apparatus in which
the-stapleS-are.not.subject to being pulled back into the
stapler when the staple pusher is retracted, and which may

~also have reduced tendency to roll, twist, or slip off
the anvil during formation.
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-3- According to the present invention .there is provided surgical stapling_(§§E>
apparatus for applying surgical - staples to body tissue conprising: an

anvil for providing a structure around which a staple is fornmed during
application 5 of. the stdple to the-tissue and having first and second
Spaced surface 'portions that face the¥urface of the tissue to be st apl ed
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the first and second transverse surfaces around the anvil
means so that the 1egs of the staple penetrate the tissue
and so that the first and- second transverse surfaces
20 respectively overlap the first and second anvil surfaces
substantially to prevent the staple frdm being pulled back
- with the staple pusher means when the staple pusher means
is retracted. The improved staples allow the staplers with
which they are used to be designed so that there is a
25 tighter fit among the staple pusher, staple, and anvil. This
eases manufacturing tolerances; reduces manufacturing cost,
produces more neatly formed staples;'and reduces the
possibility that a staple may roll, twist, or slip off .the
anv1l during formation. To further reduce the possibility
30 of staple roll, twist, or slip, particularly with staples
made of round wire, the portion of the side surface of the
_staple which contacts the anvil may'be made flat to help
stabilize the staple on the anvil during staple formation.
o Further features of the invention, its nature"
35 and'#arious advantages will be more apparent from the
accompanying drawing and the follow1ng detailed description
~of the 1nvent10n. ' - '



. and various advantages will be nore apparent fromthe acconpanying

& awi ng and the follow ng detail ed description of the invention.- - 3A-

ef Description of the Drawing Figure 1 is a perspective view of an

,.lustrative embodi ment of the inproved surgical stapl'e of this invention.
Figure.2 is another view of the staple of 5 Figure 1 in use in conjunction
with i'llustrative surgical staplew~aapparatus. Figure 3 shows the apparatu
of Figure 2 after the stapl e has been fully fornmed by the stapler. Fi gure\!(
is a sectional view taken along the 10 line 4-4 in Figure.3 show ng how the

stapler apparatus is renoved fromthe finished staple. -4- Figure 5is a
per specti vegyliaw ¢osaiqgl q:q_ rf Iéfu%tﬂ' th Gy Sipodi ment of the inproved

sur gi cal stapre-n'gﬂél'wé-wmrirgwe&@ is a perspective view of

another 5 illustrative enbodi nent of the inproved surgical staple of this

nvention. Floure 7 | it o & peti B oy R et | L1midatavive

embodi nent of _the i nproved_surgica aple of this i
Figure 8 |se€t\]?°91§\?g’tp Gfarths égmﬂo"se(‘i urgigale s 1?"‘}1? t‘?é\té"\‘/’es TR - of

the i nproved surgi cal Esilgm.-lee 0fid hirdthetentiew .ofDailse | sthgls asf pti on of the
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stapler apparatus. _ |
Figure 3 shows the apparatus of Figure 2 after
the staple has been fully formed by the stapler.
F:i_.gure 4 is a sectional view taken along the
10 line 4-4 in Figure. 3 showing how the stapler apparatus
is removed from the finished staple.



of this invention is shown prior to formation in a stapler in Figures 1 a(ééj?p

2. As shown in these Figures, illustrative staple 10 is made of netal wre

having initially round cross section. The staple is prefornmed into a

broad-based U 20. or. charinel shape with relatively sharp corners 12. The

base of t.he staple is de5|gnated 14, and the parallel legs of the staple
Qaﬁe5|gnated 16. The ends 18 of Iegs-hﬁ opposite base 14 are cut off at

gle to provide Sharﬁléhﬁé 301§0& ﬁbkgﬁbaﬁlﬁéevibﬁpbf bﬁo%hb& 25 easily
and cl eanl y- entfr the tissle
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0.56 mm. theofnthtslahgenndoanes are, of course, well known to those

skilled in the art. (03 Wt e venti on,
staple 10 is preforned mf%ﬁufﬁoa %gcgdsgﬁgﬁggglw%Zglg o?é%ib%hg apl e base
14 transvers® ibluatratiyet ewbadimentsods thee mparpwsdbaye‘gamh stapde on

the side of tthSEFEgelﬁaéﬁtﬁﬁhch initially contacts anvil 30 in a stapler
as 35 described b articul ar _enbodi ment, sho n'Fig es 1 and

2, transverse surfaces 2B29UR8 221S,R-PEKEPES §Pt¥1€HH§

pertion 24 of ibtustdativef embodmfneataplfetheselmptovﬁdcmgicalr s@plad is

- located central.ly e legs 16 so that transverse surfaces 22a
and 22b are Ioég ngémﬁﬁgF§E§§ Iy’ about the m dpoint of staple base 14. The

consi derat i b@s - govern|ngFlgurspQCRSganfeiswﬁ$60931231&ﬁdOﬁébtm&i(mnsdﬁggéd
in detail bel Omﬁeefa%%esufnseasmaﬂt”&x Reel Amprdvied 33 %t%plre any
of a nunber of wa produge transverse surfaces 22a and 22b. For

exanpl e, surfaP& ﬁa}nUSnFéPHed by coining, milling, shaving, or
broachlng t he staple Al though in the particul ar enbodi ment shown in
Figures 1 and EetamlécheséEaptddn23E &he Jmventiioml |y perpendicul ar

15 An illustrative embodlment of the surglcal staple
of this invention is shown prior to formation in a stapler
in Figures 1 and 2. As shown in these Figures, illustrative

'staple 10 is made of metal wire having initially round
cross section. The staple is preformed into a broad-based U

20 or channel shape with relatlvely sharp corners 12. The
base of the staple is designated 14, and the parallel
legs of the staple are des1gnated 16. The ends 18 of
legs 16 opposite base 14 are cut off at an angle to
provide sharp tips 20 for allowing the staple' to more

25leasily and cleanly enter the tissue. Typical material
for staple 10 is 316-L stainless steel wire having a

® diameter of .020 or .022 inches {Q.51 or 0.56 mm). Other
. materials and sizes are, of course, weli known to those
. skilled in the art.
30 In accordance w1th the present invention,

staple 10 is prefbrmed with two spaced surfaces 22a and

- 22b on staple base 14 transverse to the longltudlnal axis
of the staple base and located on the side of the staple
base which initially contacts anvil 30 in a stapler as

35 described below. In the particular embodiment shown in

Figures 1 and 2, transverse surfaces 22a and 22b are the
opposite ends of a recessed portion 24 of the side surface-
of staple base 14. Recessed surface 24 is located centrally
between staple legs 16 so that transverse surfaces 22a



to the longitudinal axis of staple base 14, this is not necessarily the
e, and the term"transverse" as applied to such surfaces is used herein
in the appended clains to nean a surface form ng a substantial angle
the | ongitudinal axis of the adjacent portion of ‘the 15 staple and
capabLe of performing the functions described in detail below. The
consi der ati ons governing the di mensions of surfaces 22a and 22b are

di scussed in detail below For presgnt p iposes however,
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stapl ed. Thheslopgétudinal axis of the adjacent portion of the
15 staple and capable of performing the functions described
in detail below. The considerations governing the dimensions
of surfaces 22a and 22b are discussed in detail below. For
present purposes,. however, it will be sufficient to indicate
that for staples having diameter of .020 cr .022 (0.51 or 0.56
20 mm) inches,sgrface 24 may be recessed approximately .002 inches
(0.05mm) so that the maximum dimension of surfaces 22a and 22b
measured perpendicular to surface 24 is about .002 inches©.05m)
Although recessed surface 24 is preferably flat
‘as shown in Figures 1 and 2 for reasons discussed in
25 detail below, this is not required, and surface 24 may
have any shape which will produce suitable transverse

o’/

surfaces 22a and 22b at its respective opp051te ends. L
In use in a surgical stapler as shown in Figures
2 and 3, staple 190 is advanced toward anvil 30 by staple -

30 pusher 40, both of which are part of the stapler (not

. otherwise shown in the drawing). The stapler may be a
conventional instrument of the type shown, for example,
in Green et al. U.S. patent 3,643, 851, and it may be used
in the conventional way. Assumlng for purposes of 111us-

35 tration that the stapler is a skin stapler, the stapler
is held as shown in Figure 2 so that the distal side 32



'_aligned in the stapler so that it is |ocated symmetrically relative to <§;§}
anvil 30. This orientation and alignnent of the staple causes recessed \ :

surfiace 24 of the staple to face the proxinmal side 34 of anvil 30, with
transverse surfaces 22a’and 22b bei-ng respectively spaced at equal
dlstances fromthe adjacent lateral- sides 36a and 36b of the anvil. As
aple pusher 40 advances staple 10 towalkd anvil 30, the central portion of
S§sed surface 24 initially contacts pr oxi nal si-de 34 of anvil 30. The

ends 20 of sofiphmvitgd0ldsandjaveytnthe skim tissundQ ite ke stapledfter,
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i _Ci si on or Woun together, ~as is a own 1 N %#1 For mat i on of .
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t he anvi | rectlon op903|te t he -7-
' e pusher 40 advances staple 10 toward

anvil 30, the central portion of recessed surface 24
initially contacts proximal side 34 of anvil 30. The

- ends 20 of staple legs 16 also begin to penetrate the

. tissue. ' Thereafter, as staple pusher 40 continues to
advance, the distal ends 42 of staple pusher 40 bend the
portions of staple base 14 which extehd-beyond the distal
side of anvil 30 around the anvil until those portions of

- the staple base are substantially parallel to one another
=and-substantially.perpendicular to the remaining central
portion of the staple base as shown in Figure 3. As this
occurs, staple legs 16 further penetrate the tissue, are:
reoriented toward one another, and, .in cooperation with
the portions of the staple base which enter the tissue,
draw the tissue on the two sides of incision or wound 52
' together, as is also shown in Flgure 3. Formation of the
staple is now complete. ' '
It will be noted in Figure 3 that when the staple

'has been fully formed as shown, transverse surfaces 22a
and 22b are adjacent the respective opposite ends of the
distal side 32 of anvil 30. When staple pusher 40 is
retracted to release the staple from the stapler, these
surfaces will contact the ends of distal-side 32 to -
‘substantially prevent the'staple from moving transversely
or laterally-of the anvil in the direction opposite the



i'n which the staple was advanced toward the anvil. In particular,

i nection
qéégsverse surfaces 22a and 22b cooperatewith the distal side of anvi
ull the staple fromthe recessed end of the.staple pusher in the 5
event that the staple pusher does not otherw se readily rel ease the staple.
In this way transverse surfaces 22a7and 22b cooperate with anvil 30 to
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periphery excluding distal side 32. For example, in the
case of a stapler for use with an anvil 30 of rectangular
cross section as shown in Figures 2 and 3, the initial

.spacing of transverse surfaces 22a and 22b is preferably

equal to the width of the anvil, plus twice the thickness

.of the anvil, plus a small clearance (e.g., approximately

- 35

.01 inches (0.25mm) in the case of staples with the specific
dimensions mentioned above). This clearance must be

large enough to compensaté for any shortening of the

inside surface 24'of the staple due to bending of staple
base 14 during. staple formation.

In order for transverse surfaces 22a and 22b to
cooperate with the distal side 32 of anvil 30 as described
above, transverse surfaces 22a and 22b must be at least
prominent enough to overlap the ends of distal side
32 when the staple has been fully formed. The important
dimension of transverse surfaces 22a and 22b for this
purpose is the amount by which these surfaces project
from the staple surface between them (i.e., surface 24 in
the illustrative embodiment being described). The required
amount of this projection will depend on several factors



amount of this projection wll depend on several factors -8- such as the
overal | size of the staple and the cl oseness of the staple to the lateral
Sides 36a and 36b of- the anvil-whén the staple.is fully forned around the
anvil. In the case of staples with-the specific dinensions 5 nentioned
above, i t._has been found that transverse surfaces 22a and 22b projecting
about . 002 inches (0.05m) outward fr®m recessed surface 24 give good
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The presence'of transverse surfaces 22a and 22b
- to help prevent the staples from be1ng pulled back’ 1nto
_the stapler when staple pusher 40 is retracted makes the
_deslgn of all components of the system (i.e., staple 10,
20 anvil 30, and staple pusher 40) less critical than would
otherwise be necessary to minimize the pOSSlblllty of
" this type of malfunction. The anvil and staple pusher
- can be made to form the staple much more closely around
the anvil without increasing the poss1b111ty that a
. 25'staple may not release from the staple pusher when it
o .retracts. This produces. staples which are more perfectly,

PO o unlformly, and neatly formed. It is no longer as critical
_ o to maintain the prec1se degree of looseness between the
e staple, anvil, and staple pusher which is otherwise

30 desirable to promote release of the fully formed staples
from the staple pusher wzthout loss ‘of control of the "
| staples durlng format1on. Thls eases manufacturing -
tolerances on the staples and the stapler, thereby facili-
tating manufacture, reduc1ng costs, and enhanc1ng rellabll-
35 ity. | - | -
S ' The staple shown in Flgures 1-4 and described

above has other advantages which have not yet been discussed.
™
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Tapl es during formation. This eases manufacturing tol erances on the

‘st@apl es and the stapler, thereby facili- tating manufacture, reducing
<Bbt-s—,- and enhancing reliabil- 35 ity. The staple shown'in Figures 1-4 and
descri bed 'above has ot her advantages which have not yet been. di scussed.

9 The presence of substantially flat regessed surface 24 on the side of the
stapl e which contacts anvil 30 stabilizes the staple on the anvil while it
is being formed. This reduces the possibility that a.staple may roll or -’
twist on tiheapriesentd 'of subsitemtiallyl flab récessedusunfaceolde®nar ound

~the anvil. Lt al, r S 0S8l t e: H B t he
end 38 (Fi &E’-_\ﬁe s&%o??@%a@%%%e@%# 'td%r%és?%%%n%ﬁ*’fgg%ﬁe El'g'rJ]%Et%he

st ap: er is thei ﬁg:ajpéalei iozy dhe AnvEdowhike ot i Redpgefommad. afbRSugh the
staple is l}%%u%:éj s AT eyt ' o d teiise
frequently pre ersr)é%% i't has a%l?:iqa?ﬁ}%@ssst }@S?nggﬁp%agg 24 I ch

cont ri but eShs e Vi 138 3F %S 29T | %V%&H’Hé% ﬁaﬁﬁﬁuﬁy st apl er
and t her eb\Foaied ea@durlt tie ialvilsy DE also appdueessthdl phesdbliky he

enbodi ment .shqown i _Fi,qure - t el upg. d vVer se
surfaces Zﬁ’a%h& f%@pé%emjsﬁ%gﬁé %gédse%é -éaé)rgg% seg %gl’f}:f(r)?lﬂ% t he é
Si ﬂe sur f a@avifl befoztenfdite hashdeampfublyffomed; andnthenskapledydsmany

ot her cros i eﬁ:‘?d&?é{ t - r fac ahaeHougred in
many ot her%v(e;?/? qérnnh.gure 3 %ﬁ%rﬁ?&ﬁ |§Ea %é hagﬁgg??/at or o '.*
r ect angul arther sdapde diPasifalland & @u‘l’?“age§t§2 & #d182%95h e for med
as the respeahiote s edise Prstuaitlyoseefdfded) nitthas aezrpdativeiypl e 110.

e bodi ot Ao, et Shcd ™ WhiSf CcolctIbutalstBY tahiil Pt Nt T Ve
its stability during formation by the stapler and thereby
enhances the reliability of the apparatus.

Although in the embodiment shown in Figures 1-4
the staple is round wire and transverse surfaces 22a and
22b are the opposite ends of a::ecesséd portion of the
side surface of the staple, the staples of this invention
may have many other cross sectional shapes and the trans-
verse surfaces may be: formed in many other ways. In
Figure 5, for example, staple 110 has a flat or rectangular
cross section and transverse surfaces 122a and 122b are
formed as the respeétive opposite ends of recess 124. 1In
other respects staple 110 is similar to staple 10 and may
be used in the same way. o '

In the alternative embodiment shown in Figure 6,
staple 210 is agéin made_of.:ound wire, but transverse
surfaces 222a and 222b are the facing surfaces of two
spaced projections or barbs 223a and 223b on staple
base 214. These barbs may.have'any of a wide variety of
shapes and may be fbtmed-in.any of a wide variety of
ways. For example, barbs 223a and 223b may be formed by
staking or pinching the wire of the staple and thereby
raising the barbs. In other respects staple 210 may be
similar to the previously described embodiments, although
it does not have a flat surface for cooperating with a




staple 210 is again made of round wire, but transverse surfaces 222a and
222b aRe the facing surfaces of two spaced projections.or barbs 223a and
223b on staple base 214. These barbs may have any-.of .a wi de variety of
shapes and may he forned in any of-a wide variety of ways. For exanpl e,
barbs 223a and 223b may be forned by stﬂklng or pinching the wire of the
.apl e and thereby raising the ‘bar bs. Oot her respects staple 210 nay be
lar to the previously described -enbodi nents, although it does not have
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way that sur aces a and coopera e apparatus of
Fi gures 2- 4 eipcshannel ghaps, but is equally applicable to surgical ’

staples having many other starting shapes. For example,
~ Figure 8 shows a staple 410 of the type ‘shown in Rothfuss
U.S. patent 4,014,492 but modified in accordance with the
principles of the present invention to include transverse
surfaces 422a and 422b for cooperating with the anvil in
the Rothfuss apparatus in the same way that surfaces 22a
- and 22b cooperate with anvil 30 in the apparatus of
"Flgures 2-4 above.
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q)SurglcaI stapllng apparatus- for applying surgical staples to body
s ue coanLeLng_gﬂ_Qﬂ!LL_Lgf providing a structure around which a staple
i'§ formed durlﬁ& appllcatlon of the staple to the tissue and having 5 first

~and second ' m rtions that face the surfdce of the tissue to
be stapled l“ﬁn of the staple to the tissue; a surgical

staple haV|ng a IdthtudlnaI base amdlt+wo | egs | ocated at respective
opposite ends of the base, the basgAfgsuding first and 10 second surfac
transverse to the longitudinal axiT or the base, the first and second
transverse surfaces facing one another and being spaced | ongitudinally

al ong the base fr0”10QE an@&ﬂgicérdsééﬁﬂiﬁ@eab§§fata§df6taab§19mﬁber nmeans
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35 the anvilgrom one another and from the legs: and staple pusher
means for advancing the staple into contact with the anvil
15 intermediate the first and second transverse surfaces and
for,bendlng the base of the staple intermediate the first
and second transverse surfaces around the anvil means so
that the legs of the staple penetrate the tissue and so |
that the first and second transverse surfaces respectively
20 overlap the first and second anvil surfaces substantially to
prevent the staple from being pulled back with the staple
phsher means when the staple pusher means is ret:aeted.
2. Apparatus as claimed in claim 1, wherein the
transverse surfaces are spaced apart by a distance equal
25 to the sum of the portion of the anvil perlphery
immediately adjacent the staple when the staple is formed.
around the anvzl plus a clearance dimension.

3. Apparatus as claimed in claim 1, whereln the
anvil has a rectangular cross section and the spacing
30 between the trensverse_surfaces is equal to the sum of the
anvil width, twice the anvil thickness, and a clearance.

. 4, BApparatus as claimed in claim 1, 2 or 3,
wherein the transverse surfaces are the respective opposite
ends of a recessed portion of the staple surface facing

35 the anvil. | ' '



-12- /5. Apparatus as clainmed in claim4, wherein the recessed portion of
“the staple surfaee internediate the transverse surfaces is substantially
flat prior to formation of the staple around the anvil. 5 6.
Apparatus as clained in"claim1, 2 or 3, wherein each transverse surface is
‘a portion of the surface of a projection on the side of the staple facing
“the anvil. 7. Apparatus as clained i n~h2y preceding claim wherein the
trarisverse surfaces contact anvil' surface 10 portions facing away fromthe
anvil surface initially contacted by the staple substantially' to prevent
the staple from being pudiedPpparatestde clatnedohnophaint &, t weexedpnl e

advanci ng d'reEEéCEEcé%sedﬁﬁﬁiﬁﬁ &8 chél §eshld §ﬁff§bg iNbermbaihbe 15

anvi | surface portjons contacted_by the transverse sry gces areagortlons of

the anvil-surf AR %S U ?ssb$f%E§5FﬁPF+%} LAE aBPF 8L b¥Ot he

staple. 9. Apppofthasics Gfatli@dstiplﬂél)’aﬁé@ﬁ&dtne sheilnl Wherein the staple
is fornmed substantlal at us,as

und pa
cl ai med |nq%ny precedlng tlal 5%&?% %stﬁ%aﬁTﬁﬂlénlgg?bTﬁgd r8ﬁ1?0und
316-L stai nl eséhetehn edck.tddnsvarsgi sautfacapisng pephiahuefcbhet surfade

apd arranged sypsi aé% C@é&&é’é 48" Bl Qfééréﬁ 91?&" %Q%ﬁﬁehféé @“?ﬁet 8ngdd, as

iflustrated in the qgan I ng draw ngs cat 1 on has
been reproduced by photo opfhﬂgﬁxhﬁu%p$$l@bﬁ%@eériglﬂEY P¥9€§6199t01ﬁimway

c8ntain a few ﬁi@f@mnéﬁevtt&hs@éfséléﬁrfaéésteoﬁeaét ad{e10r sgkpake

typescri pt. contai nj ng these anendnepts e i ected on,the em ses of
tKg Pategﬁ- f99£3i° s Ekcfhg away Eromnaﬁe anvgfpsur ace 1n1t1ggi ,

contacted by the staple substantially to prevent the
staple from being pulled back in the dlrectlon opposite the
- staple advancing direction. .
8. Apparatus as clalmed in c1a1m 7, wherein the
’ 15 anv11 surface portions contacted by the transverse surfaces
are portlons of the anvil surface opposite the anvil
surface initially contacted by the staple.
. 9. Apparatus as claimed in any preceding claim,
Whereln the staple is. formed of substantially round wire.
- 20 - 10.  Apparatus as claimed in any preceding claim,
whereln the staple is formed from round 316-L stainless
steel wire. _ S .
11. Surgical stapling apparatus constructed
and arranged substantially as herein described with
25 reference to and as illustrated in the accompanying
;‘ drawings. '
8 The taxt of the specificsticn has besi Teproduced by photoospying the applicants original

typesozipt. It may oontain a few amendaents whioh are difficult to read, The original
typescript containing these saendments may be inspected on the premises of the Patent 0ffice
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