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- CUT- THRCUGH BACKUP MASHER FOR THE $CALPEL OF “AN | NTRALUM NAL SURGICAL _

- TAPbING I NSTRUVENT 1:NTRALUM NAL: "SURG CAL - STAPLI'NG | NSTRUMVENT The i‘nvention. -
,-.ates to a; backup washer .for.the'scal pel of an intral uninal sur gi cal.
~apling: rnst¥unent ~anid nore- part1cu| rTy to a cut-through backup
- dkving the: surgeon a clear tactile 5. indication that t he. stapling f@r

_fﬂtLJng funttions.of the instrument have been perforned. Wile the

“pEifci pl es” of AhCUBrSERAUGH BARKER WARHER EQBl Y8 SCARREY OprN(ﬁ
“.skrgrcal stapling 10 instrunments. provided with scal pel neans, for: purposes '
. Of an. exenplarFN§R&NUM;NAﬂu$URGﬁQﬂLoﬁﬂhPLENEeIdéiﬁﬂﬁﬁﬁﬁ interns of .an .

ga;cyllndrlcal scalpel. In recent years there has been an ever 15 increasing ..
se ‘of surgi cal- stdﬁh@siﬂw¢ﬂﬁ¥ﬁporeééﬁﬁéntq|&Nhﬂckﬂﬂwwﬁihetn Auny

iht e nal ‘or gangpadgsRl gl B aiomeyg@.%m Kl ;1862361 %ﬁ%ﬁ%§2$| ;?yt he

i

r

. types of surgll:%ﬁtr‘éﬂapltun@ﬂqu§§¢¥iﬁeﬁﬁ§t’é@\ﬂeﬂﬁbéot%ya @ebrthreughr ker s. f or
: :JCh procedur eﬁacﬂiﬁﬁ“ﬁ%&@fx - Cu g Rk Rh G 8l §%§f’r9éfei%§t apling in- .' )

trunent's has rocedures much sinpler
~skgnificanPly J-%@&ééélpne thate tqustmlﬂmq anh grbting Kuretiopssofs of

_L@portance|r1{ﬂgtlhgt§umygé(ﬁg@éyﬁéggug%}fgi ndde length of tine for
i _

ch the patient nust be nalntal ne er anesthetic.: Each of .the
exenpl ary of. the above nmenti oned patents teaches a surgical stapling

fstrument provi dedypitnl dxy Oéff'ﬁbig'le%‘:%ﬂf’eéhéf}?r@swéhfﬁvéh%?zo?xaCkUp

elienent for the sca em -ri eri al Each of these’
ifstrunents naSas b&saﬁ@lé{efhe‘@@ m@nyaﬂ:wmgs Rf | sexgionk sbapldpdarray of

]erglcaI aoaplgﬁstraﬂﬁdeg'ﬂygéféédsﬁiﬁﬂﬂséﬁﬁbéﬂ means, for purposes
- of an exemplary show1ng, the invention w111 be descrlbed
in terms of an annular, washer-like backup means for '
a surgical stapling instrument having a cyliﬁdrical
"scalpel. Ih'recent yearS'éhere has been an ever
15 | increasing use of surgical'stéples, in lieu of conven-
- tional sutures, in mény internal organ and intestinal
: procedufes ranging from the esophagus to the rectum.
 U.S. Patents 3,193,165; 3,388,847; 3,552,626,

teach exemplary types of surgical .stapling-instruments'
_20_"devised by prior art workers for such procedures. The
' use of surgical staples and such surgical stapling inQ
- struments has made many difficult procedures much simpler
. .and has si_gnificantly reduced the time reguired for such pro-
| cedures. This is of importance in that it significantly reduces
25 the length of time for which the patient must be maintained

apnular,  washef-1ike backi ans for ‘a surqical ”stapling Lnst ruirent” haV|ng-f'



l'e-driver and the cylindrical -10° - scal pel are actuated-by a- manual |y
offer abl e |-ever ” These ‘instrunents al |- have the di sadvantage of requiring,
ashi gh’ force to enbed the cylindri.cal scal pel into the semi-rigid backup-
"isher. " The actual force required: I.5 proportional to the depth of }2{._
hi's\_

evfatlon of-15 - the cyllndrlcal .scal pel' into the washer. The d

§Ualpel penetrates ‘the 'washer, ‘the. nore force IS reqU|red and

vents -any tactile feed back to fhe surgeon. “As_ a result, the surgéon )

Jer  knows UNG&E Anestheticef the: |nstrunent whet:her - or . not the.'staples =
e been 20. hi aggbnth | Eﬁgt :ﬁgp | the tubular

*aﬁgans being JOlnedqﬁggﬂgeen 5h tely "excli’se ?%égt of the -

st r unent. §EQﬂ§E%I$§ﬂ§é0§ekﬁﬁrwﬁﬂﬁepnmaﬁedﬂmeipaasénn&mw¥@n$mmmemrOV|des a

backup menbgpg f0kadBsrl ei&hﬁﬁz g I | nstrument, 'said

_ __ckup menber %nprl Sl ngﬁe pair spac:%& Hﬁ?scgjs'@d”%% ?#aw n% _

cdrrespondi & Ug‘égldsaﬁit%ﬁiﬁéspoﬁél% %g"e'se%%lﬁﬁs}:m%ﬂtﬁynésc n web,

sgi-d web prayidhl ot HREAAIPcEHERIGA P ats A sh SE bRE! afiftiBa@be day sai d 30
~sdal pel, sarrd Malls and web constituttng an integral, §gne pi ece structure

-of] semi-rigPf Furedical shariesent The QkiRdricali acalrean6 dwasher for
the Cyl'ndrhﬁibé¥“¥d¥”tﬁ$ §u§ ﬁ&hﬂﬂséﬁﬁ!&érEké“no?thM?“lodﬁﬂéﬁWﬂSher'
~cdmprising an annul ar sem-rigid materi i Aan nnular
‘dilstal end Hﬂdhﬁﬂzihﬂnhﬁaﬁroxﬁﬁﬁ ﬁ%ﬁ?k%ﬂﬁ?@W%ﬁlBngcagﬁeFiiiﬂéi _
=" haibng £ellpellidy @l aubBatflly AVihriaPI§CoberabiE! a4 Al ‘ner

wdl spaced sai ouer wal ILd pr.oxi nmal end of said
-wesher jOInIng s&hﬁﬁ%wéﬂsﬁﬁdm&&ﬁﬁ W&iI%?VGaFHemébsﬁﬂﬁﬁﬁ&ﬁ%?
S requiring a .high force to embed the cylindrical scalpel

sﬁ
o

'~ into the semi-rigid backup washer. The actual force
' required is proportional to the depth of penetration of
~e;5' the cylindrical scalpel into the washer. The deeper the
scalpel penetrateslﬁhe washer, the more force is required
and this prevents any tactile feed back to the surgeon.
As a result, the'surgeon never knows from the "feel"”
~ of the instrument whether or not the staples have been:
20 implanted and clinched or the excess tissue of the _
| ‘tubular organs being joined has been completely excised
since the lever of the instrument is usually squeezed to
refusal.' _ ' - g o
" The present invention provides a backup member for
the scalpel of a surgical stapling instroment, said
. backup member comprlsing a pair of spaced walls, said
Walle_having Correspoﬁding'edges; said corresponding
. edges beihg joined by a thin web, said web providing a
backup surface for said scalpel severable by said
_scalpel, said walls and web constituting an 1ntegral,
one piece structure of semi-rigid material.
_ The “invention further _provides a backup washer for
the cylindr1ca1 scalpel of a surglcal stapling in— -

25

30 -

- strument, said washer comprlslng an annular member of
| . semi-rigid material: having an annular distal end and an
A _.'_'annular prox1ma1 end facing said scalnel, said washer'
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5 b : : i
g _ ackup surface for said scalpel and belng severable thereby Thi s.

-?]_tr“Cture has. t he “advant dge ‘t'hat m-ni'mal "force i's used to excise. the tissue (e

as .t he thin-web of . the cut -t hr.ou

. gh washer: is t'her eaft er By
_ Vi' bcyllndrlcal scal pel ;’ the forcé-required at ‘the l-ever Ofsexgred 1
5 r:a ruptly, reduced. ThIS abrupt: redUcﬁldh .of | ever force gives

_;~-L geon a cf ear .and unni-stakabl e actile:si I L !
.\%bbjeglnnggrmm ﬁfﬁyl%ﬂéréﬁéésguttlefs ¥ rﬁi]aéll’)ﬁt&f\ctegt)tjfjIa(?alboa(IL;rSZr.lls
BTG ol ned o Beee s sadoby1a psoet Do scsipante Aty

oyl e signal,. the ha o
CVEntion reduces tihinpeeR pbr 88140 @5 cﬁgp W$S f%é{tti?%$%€3:nggL?;n

- pprtion of th
BFoposed 1o p%&{&gﬁg@&&a pheesder@ ‘dfter wans; saitd eeh BFOVIOITEy

PR nintra |umgnal_an sto gSs
ihstrumers whizhbarkupagugdacs o F ngséflnc g%%?%|c§€9§fggﬁgs of a

- pfedet.erm ned th
Chsi ng and theLa%VIFgg over a mnrklng gap ‘bet ween the staple cont ai ni-ng

cf of at |east 2 forge
..g;ckup washer of th@héﬁeﬁéﬂPqQRﬂﬁéh?ﬁl%ﬁepar¥|cu Esthggcgﬁﬁghgghr such
~ajsurgi cal. st apli fgeldNtd WRLss | tive thssdepahdoﬁspehét FHthoWeg’f °ﬁéﬂ'ﬁackup |

e 55 opbknngaiy ek FObbRFLeEs siaren s the 1 o
uld req?.'bre c9N3indeiianlle euaTpeh; the Eovee seaizetnat; Fhsh Th' Svdg turn,
strument i s provided with the cu en this
vention the of &de #%H“%Rtt‘h% %g\%gtg f%??;"ﬁé@fgﬁ'hi% aﬂhﬂmﬂh—’ esent
S I ot o evegafouse sver 0 HEES 5
sher may be drmnlsetrakable taé@ﬂﬂéagl%%qvewt r@f@%rgnmamestdqal:egp
'~ have been formed and that the excess tissue of the
i5 __tubular body organs belng joined has been exc1sed by
. the cylindrical scalpel. Thus, in addition to this
tactlle signal, the backup washer of the present in-
vention reduces the peak force and work required for
_ _ the tissue cuttlng portion of the anastomotlc procedure.'
T 20 . It has been previously proposed to provide an intra-
B 'lumlnal anastomosis surgical stapling instrument which
will adequately and reliably clinch surgical staples of
-a predetermined. leg length over a working gap between
_h‘the staple containing casing and the anvil of at least
25. two millimeters. The cut-through backup washer of the
present invention is partlcularly advantageous in such
surgical stapling instrument since the depth of
 penetration of the backup washer by the cylindrical
scalpel required partlcularly at the minimum end of the
30  working gap of the instrument is considerable. This, in
- turn, would require considerable force at the lever of
_“the instrument. When this instrument is prov1ded with
-;Ethe cut-through backup washer of the present 1nvent10n'
~ the force required at the 1ever is greatly reduced and
35 is the same throughout the working gap of the in- |
strument, as will be described. herelnafter.
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) t*he “washer. and dncreasing 5 - the mndth of- the thin web- JOlnlng their
xijXlnaI ends.® The.inner and outer walls may be addi tionally jOIned by a
pjwality of th|n radrally ori ented,* strffenlng webs -equal | y spaced—+
~“épch other: ahout the i nner - and. out.erx ‘wal.l's.. The sti-ffeni ng webs
gp”rpendlcular to and 10. . are jOIned to the thin ‘web- connectlng t e
! dskef the |nner and outer malls This:. second enbodi -

e- exceptron=that the: masher of the second enbodrnent |s never ce;_;etety Yo
Ib - severed- by vi-rtue of; .t he . strfTeﬁrng webs. and Its tactrie srgnal '
ﬁh;lghtly lessithan that ‘of. the first ‘enbodi rent:  agai n* by virtueof’ the

S |ffen|ng mebs ‘On" t-he ot'her "hand, .t he greater. w dth-of the. thin-web

i ning the proxrnal ‘ends "of -t.he inner and outer walls 20 provrdes a

der backup surface’ for the cyI|ndr|caI "scal pel “and thus alloms for"

Feater non-concentricity * ~of the cylindrical sca¢$ hertﬂgﬁéﬂrst
- the second enb&i rasrttea:md dembOdD@ﬁnrted)ﬁ)yﬂ&%nPFﬁﬁ fgt {‘H nkron ends

- the inner and oute {1 NeNEbph ek ngagheﬁtﬁay be tdfat they -
bve an - unduFaRRHGE %og%k ?ﬁas wou d reduce t he fgrce re &Q sever

u
he web | oi. hg@gatﬂyr prmmm;arthansbyf mﬁ@qmrthﬁdtba%?ega the
ylrndrlcal scal ﬁﬁéé &Qi}gnéEiﬁﬁgiégéﬁéﬁeaﬁﬁ 1heruab;ng in effect

Foduces a sPHPO ST nce rst cuts the eaks ft :
hdul at esl Welthmdz:tdtdt eraf ather thin weh Q%ln%aghér‘etlﬁaﬁ aﬁg et’h%ough al'l
| oconaordl AR BE AL e seendt e
fa|pe| havi mg pllurality of thin, radially oriented, sti enth
equally spaced from each other about the inner and outer
walls. The stiffening webs may pe perpendicular to and
"10 t are jOlned to the thin web connecting the prox;mal
' ends of the inner and outer walls.’ This second embodi~
o . ment of the backup washer functions in the same manner
1 as the first embodiment with the exception that the
' | - t washer of the second embodlment is never completely
15 . gevered by virtue of the stlffenxng webs. and its
| ' tactile signal is slightly less than that of the first
embodiment, again by virtue of the stiffening webs.
IOn the ‘other hand, the greater width of the thin web
_ joining the proximal ends of the innesr and outer walls
20 - provides a wider backup surface for the cylindrical
. scalpel and thus allows for. greater non—concentr1c1ty
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1k undulated euttlng edges BRIEF DESCRIPTICN OF THE DRNmVNGS Flgure lis -

: Efragnentary $i de*elsevati onal - view of “an exenplary intralumnal - - o

- 'Qpast onosi’s’ surg1ca| st.apl.ing. |nstrunent to. which the teachings of
‘pEesent in- 20 vention can be applied.: Flgure 2is a fragnentary
‘Ssgcti onal view of the distal -end of the instrument of Figure 1,

-~aging the. staple contalnlng caS|ng w'th-the . stapl.e- drlver and. c'

.S a1pe| ‘therein and an-anvil- 25 prOV|ded5Mtrla.backup masher,d R

o ent i nventi-on. . Eiigure. 3 i's-an- elevatlonal vi-ew: of “t'he” di-st'al “énd of the.
:b*ckup washer of the present i'nvention.. Flgure 4'is a .Cr 0SS sectlonal vnew-'

- t4ken al ong SeC&f°Ehé'E9linﬂrQEaE'%%@Qpél o Flgure 5isa-
- f agnentary cross._ sectiona simlar to Fidure )
- cffindrical ‘scal pel %¢F§ Fg‘Fmg:iJﬁﬁsPrp ﬁﬁ%’%nénﬁ?e‘ié“f% ‘{%‘éapﬁ ng
Jidstrument i s spbdaFikldeby Eomfigeirins tmlprtg:gwml endSSchthe 6isa
-.fgagnentary crogs_sectiqnal . view |n1Iar t t ng the
¢yl indri cal scaiBEF T gng; OutEx, &) ‘%%&vﬁ?tvgeqaﬂﬂo##é uémel‘?'%lr'%l set at
mexi mus.of Bbsthatkithgyghaves an undula:t:gtg eshrapa. armai%mmb@m view
~ off. the distal .end.of 2 £h%C S £§ Phe -
~irfvention. F| guf"sd ce tZ‘ %@g‘s%"g%%d \%%W%%%ng?%ong S ctlon I|nes 8-8
of§ Figure 7.1 roxmalFlegldsedfrlﬂ'xeai |and \oebenfwakbs herA®nbBei ment of
g Pp ORI
~ the washer of L Sufd&i£68d SeetEsal ofi ew
.tQFen al ong . séc?&o 'Eﬁﬁﬁﬁé%:céﬂ E§]£hé :
. | the web, it in effect produces a slicing action since |
10; it first cuts the peaks of the undulated web and there-
' {' after the valleys, rather than cutting through all of
!_ the web Simultaneously. A similar effect can be achieved
- with the first or second. embodiment of the present
invention by providing a cylindrical scalpel having an
15 . undulated cutting edges. '
o  BRIEF DESCRIPTION OF THE DRAWINGS
‘Figure 1 is a fragmentary side elevational view of
an exemplary intraluminal anastomosis surgical stapling
instrument to which the teachings of the present in-

.~ 20 vention can be applied. .
' Figure 2 is a fragmentary cross sectional view of -
the distal end of the instrument of Figure 1, illustr-
: ating the staple containing casing with the staple .
" ariver and'cylindrical scalpel therein and an anvil
. 25  provided with a backup washer of the present_invention.
. ' Figure 3 is an elevational view of the distal end
of the backup washer of the present 1nvention. '
Figure 4 is a cross sectional v1ew taken along
' section line 4-4 of Figure 3. ' '
.30”_ . Figure 5 is a fragmentary cross sectional view
- similar to Figure 2, illustrating the cylindrical . |
scalpel in its forwardmost position when the'surgical
i-.'stapling instrument is set at.the mimimum of its working
gap.
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gure 11.is. a; perspectlve VlEM/Of a nndrfred horn115 '_of a cyIrndrrcaI.:
Ipel‘ Vil e the: present - |nvent|on ‘may--be ‘appliied to many types of '
;s-rglcal stapllng-lnstrunents enploylng scarpel means, for purposes of
~exenplary showing it -will be 20 deseribed inits applrcatron to-t
is rgrcal staplrng rnstrunent prevrouslq proposed by Robert -G Rot

hf'stnunent i's rllustrated i'n Flgures 1 and 25 2 mhereln li ke - pa Have. ...

.bBeen given |ike imigdpxreuéeds = - fﬁraegmmtanyectoss gevtianal iviewat ed at 1
d conpri se el ongaj.ed bod 2 havij ular u rtion 3 and a

“Bpaxial’ cylﬁimﬁlﬁﬁ %éﬁ%?guﬁﬁ' £9§?F F?9|§Eﬁb iﬁ%ﬁgk% 8t At the

¢} stal- end @Edl#uléinhbﬂ3|m@ﬁﬂhrdm¢sttpoeiﬂlbhewdthsﬂhnﬂﬁnxknnment

) The .casi its distal end an annular

- ¢ylindrical casi n ont ai hs_near

‘spapl e gui d& awré’%ﬁ&ﬁ?‘é"ﬁﬁ?d%eiéﬁp‘ﬁﬁ?:#% NGn8288 nore annul ar arrays of -
surgi csl Stapl es Fﬂa\erermomsrrem elémtiehad edeiaiors the diweabtric

! nuIar stapl ‘é% arr sta % gL t he |rst rH%¥ be|n homn-
A7 the B3 B & FEORE B2, Ehey FFesentang

Z Extendlmmvyﬁﬁidﬂ.and Iongrtudrnally of the. body 2 5 there.is an.
.ahjustlng rod 8 ._.,The digtal end 9 of adjusting rqd 8 tends beyond casrng
5{ and has an anviBiGRRBeP 36 zﬂf?&%ﬁstﬁgk‘g A'r?'e%\ﬁar Ht212%The anvi |

'1_'._;'0 i's of butgewtidkeliness s toHF{igareh@un in Figure 2) and has a central
( ich 1Q .a washer sent, .l nve unt ed.

“dgpresgion 12 in f_the p ntro

Adj ust ihg rod 8 r#\fts]g‘éth ed‘(fec? p‘b‘??l Bﬁa?n&le?h&ﬁ) r{%ﬁ}%e gﬁﬁ'&&?w th
Qan adjustnemfruhelwbshEQUo&ﬂthe present invention.

s T Fiqure 10 is a cross sectional view taken along

section line 10-10 of Figure 9.
. Flgure 11 is a perspectlve view of a modified form
T 15 of a cyllndrlcal scalpel. ' '
) While the present invention'may be applied to many
. types of surgical stapling instruments employing scalpel
_ means, for purposes of an exemplary showing it will be
20 described in its application to the surgical stapling
- instrument. previously proposed by Robert G. Rothfuss
and entitled INTRALUMINAL ANASTOMOSIS SURGICAL STAPLING
"INSTRUMENT. . |

e Such an instrument is illustrated in Flgures 1 and
25 2 wherein llke parts have been given like index numerals.
g :_ The instrunent is generally xndlcated at 1 and comprises
:f?r"=, .. an elongated body 2 having a tubular housing portion -

;_ﬁ __i__ 3 and a coaxial cylindrical handle portion 4 of slightly

¥ .- larger diameter. At the distal end of tubular housing

~ 30  portion 3 there is mounted a cylindrical casing 5. The
| ~ casing 5 contains riear its distal end an annular
' staple guide 6. The staple guide 6 supports one or

more annular arrays of surgical staples. The embodlment

- L illustrated contains two concentr;c annular staple
35 S _
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Nunted at the prOX|naI end_of |nstrunent body 2. Rotatlon -of - adjust
ﬁut l4-resul ts in axial' shifting: 15! - of adj usti'ng rod-8 sothat thg
Tface IOa of anV|I 10 faCI ng the dls;tal end of casrng 5, can

": ',unt ed on adj ustl ng. rod 8 there is a. cyli ndr| cal 20 hol | ow dr ven: ‘,

~§5. The di stg&_ 9@, o e leb o tPunsst aytandieing shaVpel 16 and a
apl e.driver ITo¥Sd aple o

S ﬁlver 7 has_a_tang eRsh c baple 7
@ whe Tirst atr 3y @W@?l%&ﬁltw cﬁ?%’?& aIHDéyact ua?gidﬂgtﬁ%sgur gi cal

faples 7. ‘are ;qf iMemddy QUEhd®R. the tlssue of" the tubul ar body. organs - to R
_;gtf JOIned and_ar.e: t ereafter clj a. has¥ fggethgaboayma such
~.thangs ar e shown at Ekending &} g.igﬁﬁégﬂgiaasegon sgt ¢ fangs

-..-:_'I‘VI ng tBe Sy fdIrfdsenh aﬁdngmgbodoB + heTher giskp sP&SI t he

E--:cond array 30 not s u g 8 sgowndahaEYhn'The stéple'*
 dkiver 17 -and add% W%éfoimglﬁﬁFggggaggyéﬁ?f?ggﬁegbet n a ret,r act ed :
~ . posi tion showanviFigetise? nodaffiizedutheneposby a» R %dUres 5 and

6 by d type 15. . t 0 m sitidwmbl e by
y-ariver tyf %%149 hﬁthqg%s §?eﬁﬁétohﬂlikbncrb%s setdoml (as e by

A lever 18 pi

I nstrunent, bod v
‘The prOX|naI eiwl Pigarev2) anBehas ansendxédin é%ﬁ&Fﬁ?laélzig%nnected to
Apver 1 (bttqu&€§§5 gﬁeﬁ £18nks %@b@h&ﬁiﬁveﬂﬂﬂﬁﬁIﬂssmnnntadp05|t|on as
r

“sShown |n gur% i nstrunenit body t he i ver, dubec o use
cylindrical - scalpeIAdBuahénStxﬁﬂeadha@eﬁ-fﬁqﬁ?QQ#f3°§$¥§#2$mur retragted

hsi t- to t t g a&ﬁmm it retatiyely
S Lhons, L0 b fkeadERsg! Shoaesd walin ard ““‘"

87to its .nor 0S gn Figure 1
jus bi asi ng cpprRgedc at $he proxigal, égi?#) éélver s

f Rotation of adjustment nut 14 results in axial ‘shifting
-15! of adjustlng rod 8 so that the anvil surface 10a of
anvil 10, facing the distal’ end of casing 5, can be
h shifted between a 9051t10n adjacent casing 5 and a
- position spaced from casing 5.
' Mounted on adjusting rod 8 there is a cylzndrlcal,
20 nollow drlver tube 15. The distal end of driver tube
- 15 mounts a cylindrical scalpel 16 and a staple drlver
17. Staple driver 17 has a tang for each surgical
_ staple 7 of the first array by which, when the driver
. 37 is actuated, the surgical staples 7 are driven through
25 the tissue of the tubular body organs to be joined and
- . are thereafter cllnched against anvil surface 10a. Two |
- such tangs are. shown at 17a. The driver 17 also has
.f~a second set of tangs serving -the same purpose as
. tangs l7a for the surgical staples of the second array
30  (not shown). To such tangs are shown at 17b..

. The staple driver 17 and cylindrical scalpel 16
are shiftable between a retracted position shown in.
_lrlgure 2 and an actuated p051t1on shown in Figures 5
l“hhand 6 by driver tube 15.. Driver tube 15, in turn, is
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Ly to . their retracted p05|t|ons The |nstrunent 11is de5|gned to adequately
ﬂd.|Ve ‘Bnd cllnch sur gircal st apl es” of+#a si ngle’ predetern1ned 15 leg length.
Joyer a range- of . dlstances between anvil- surface  0a ‘and the distal end of
“Chsing 5 ternmed the ‘wor ki ng gap bt thg |nstrunent ~ The instrunent i
=ipapable - of - pIaC|ng ‘end-t o-end"; end-t S|de S|de- to side" a

5i de-t o- end anast.onoses. - For exanple ln a ‘si.nple "end-to-ei

AhaskonDsi s Ofayiiua 1 é}lbéﬁﬂ’tm g&‘“fe@ér' ?Wivﬁ:ﬁflﬁ'ﬁ%ﬁht@&dt&'

:strurrent dise I nNs ted I'nto a I rst onhe rou a nd .
eni-ng in. th&%t‘l’@ﬁr@%)body $RYia| pivosrpinr d8gh Bhe| H€P§P-8ﬁ1made in'

o side of thhd Wrmes WME 18 OMOLCaAEMA) OFB! bbeFhteyerfher eaf ter, by.

. mpans -of -adj.ust nent __knob he anvil 10 is s X ron1ca5|ng 5,
~ékposi:ng ‘a poﬂﬂqﬂ?QﬁeéuﬁQn§¢Yﬁfr¥% g0t haatpehgpeheverndBsigofBLifREN i s
;p'lled ovBr 't lferoln its rivvdl g{@h@@t&slgﬂgﬁﬁ ﬁepl gdel ® EBGagyposed 30

‘ppriion of ad ust.ing rod .8 se str s or the l. ke. o
hereafter, J "rﬁiﬂ'g" zi?ﬂ‘ﬁg %ena’?ng’éiﬁﬁr Fﬁgeaﬁr i PRUSRK i fted toward -
RS, Pg 5I und i Icﬂhdﬁ)cfmmaﬂﬁehgma@naf stbplenaltﬁ.veenl'ﬂ gor eached. Then,
‘a final a Nte Of t LS QVi rfac sin .
A A B el e SHODREPEL VRSB RINLE B FRESr BB RAdeR 10
ssues of thedaitdonsei 7y neamed{no# shoenki bst adsooprokrddedstoe 5 - '
hi cknessygan J@ﬂf' e Q. opL.i.atesl.n Nts
ich a tda? pF§V|ous proposegP%E ?ﬁﬁm ? E?LE?Fﬁﬁggé g%éaédabn§édqg% %ﬂ1
- and enti ttll'tltﬁ SURZE WSS@BMEI(&ESSPQ’EASGJRBNG stiepReVaxives enabl e
Kis final- -adjyus tig”ghef#“f@%f@?@e&nﬁgsiélbﬁs prOV|ded wth a rlng

. pale 20 and: t e prOX|na
_ he instrument 1 is designed to adequately drive .

_ and clinch surgical staples of a single predetermined
- 15 _leg length over a range of distances between anvil
" . surface 10a and the distal end of casing S, termed the
"working gap" of the instrument. The instrument is
. capable of placing Pend-toéend“, "end-to-side”, "side~-
to-side” and "side-to-end” anastomoses. For example, o
20 jin a simple "end-to-end" anastomosis of two tubular |
' bedy_organs or lumens, the distal end of the instrument
-1 is inserted into a fifst one of the lumens through
a natural opening in the patzent's body, if pos51b1e,

B <> 3 through an incision made in the side of the lumen
-._25'f'remote_from the anastomotic site. Thereafter, by means
. of adjustment knob l4, the anvil 10 is shifted aﬁay

_'from casing 5, exposing a porticn of adjusting rod 8
 therebetween. The second lumen is pulled over the
o __fanvil 10 and both 1umens are tied to’ the exposed '
'f3°- :portion of adjusting rod 8 by szmple uurse strlng
" """ sutures or the like. | : .
2 I P Thereafter, by means of" adjustment knob 14 the
ﬁrﬁfﬁ_lﬂ}p,;f “anvil 10 is shifted toward casing 5 until the -
.@aa~53,}*fi,'i“max1mum working gap of the instrument is;reachedl “Then,

.wwﬁﬁﬂhﬁfﬂﬂ¢OHb




' unstrunent quy 2 is prOV|ded mnth a cooperatlng Index nark 21. Once the -
. flipal .gap adyustnent has .been.nmade,” “the’ surgi-cal staples can- be |nplantedg

'_‘fyer 18 ‘may, be 15 provi ded. with a ‘safety slide l'ockout 22, mh|,'
 this point is shifted to its rel ease pogition. Lever 18-is then 34
- 1y the surgeon toward the instrunment:-body«2. Thiis: -causes staple g
ft? imlant @ doubl e annul ar" row of: sur.gi cal” stapl.es.in.the tubul
. H§pdy - or gansi g4 fiﬁE]JSaESh%&ﬂeQiﬁ‘QSJf mécalgﬁ;anhes et naberh agakeske

v form ng}é)ocke s in,anvil surface |Qa. - Thi,s sane novenent of |ever 18
“dauses cyl i ndk92 AN CERFENA S o a%%‘m thenWERE INGmGRR i 1398 N8 t hose

U gcess ti ssuadbEaanEeWith WHE £hEexhesadbes HH 3 sued Wl Sghe DUri Ng
- t@e tissue cutting portion of the anastonotic procedure, the cylindrical

skalpel 16 palstgesnshbeagﬁ dednadsuch pdesgradnatiomns $he ¢ tesues. backu-p.
bsher 13. Horpt@kRe8s EB@ ls'aclﬂgaéva%ei: Bﬁameq@r'bapeesé‘rben&w' ar member

u sen1-r|g|d material into I ndrircal scal p
hbedded.. Theal%Q}F%’%aEFnﬁpﬁtéf&U@é‘fe(ché’vé}ﬁ ’fé‘t%tl?ﬁ'ew’m cP’b‘?%?eﬂo
irt her, _assugg nEobdat GheRé‘tﬁEIu%% @ tramxplnnqtmtaﬁd Jhaj dhe excess

ssue’ had been exci lindrical scal

bans of adj RhERte n%BR§ZC¥‘a'n\TrIS SUFp THIJ %W%gﬁ&%ﬁv@%@and

.wehldnstrurrenf]olﬁnwmveﬁltsr Qﬁihfag.e a'ajaﬁeth owerit £ &djestmehite lexsh skl igssue. is
-Wgt hdrawn with the_i [ nd the .an onosi s 5 rocedure.is.
'mrrpl et Thé’?‘?‘?ﬁ'qﬁ‘g bgge TiRgh&C3ke g%% "‘Heépée%eﬂﬁg’f’ﬂ\'/%ﬂt?%ﬂ ?€ shown
b Fi gures 3 gt ¥umdhe badigua Was prfoviidied witheal ¢coopmyataipy ofmdeaxe vvay
0 any senl; Hé&(&fﬁterla| suitable for use in a surglcal enV|ron- :

(D

. Once .the f1na1 gap adjustment has been made, the  _'
s ' surgxcal'staples can be implanted. Lever 18 may be
- 15  provided with a safety slide lockout 22, which at this
' point is shifted to its release position. Lever 18
is then squeezed by the surgeon toward the.instrumeht
body 2. This causes staple driver 17 to implant a
double annular row of surgical staples in the tubular
20 body organs or lumens being joined, which staples are
_clinched against anvil forming pockets in anvil surface
10a. This same movement of lever 18 causes cylindrical .
scalpel 16 to sever from the lumens being joined
. those excess tissue portlons which were tied to adjustlng
- 25 rod 8. During the tissue cutting portion of the _
| ' anastomotlc procedure,_the cylindrical scalpel 16 passes
through the tissue being cut and abuts and enters backup_
‘washer 13. Heretofore, the backup washer has comprised-
o - an annular ‘member of seml-rlgld material into which
- 30__'.the cyllndrzcal scalpel was imbedded. The surgeon s;mply :
- squeezed lever 18 until it would pivot no further,
assuming that the staples had been clinched and that
_'the excess tlssue had been exc1sed by cylindrlcal 1
'scalpel 16. '

b
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41U 'nent and capable of belng sterlllzed mnthout degradatlon by one or

zgof "the wel |

1qxad|at|on or the ke Wil e- nat. 1ntended to be.-so linited,

4resul'ts have been ‘achi eved when t e washer 13 was nol ded of 15 -

ipol-yethyl ene. or polypropylene ‘The, washer' 13:is an .annul ar structu
end 23 and a proxi mal end 24 adapted to face the distal

cas1ng 5 ofithe. instrunent 1. An annuigr notch or: groove 25 exte;
dly- of the. 20 ‘washer:: fromits .df
iprOXInB|

a di st al

“Hscal pel”

Yvasher

:;E_ron1about 015 ‘i nch “‘when her 13 is plastle;
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nor e
knomn st.andar d: met-hods-such "as -aut ocl ave, ethylene oxide, =

excel l enf

tal - ‘end 23 toward, “but shoxt o

end. 24 'As a: result of "notch. or; groove 25 the washer - conprlseé"an -
jout er. annular ‘Wal'l 26-and an i‘nher. annul ar wal

oi.n eir xi nal
Ends by - a thin WektZBhJ.sTlen@b by mesnsgef é%ﬁéﬁ%m %‘g '\?{f L

01@16§D§ﬁﬁfeah' @4 g§odM3Aé§igN5ﬁéﬁd Eﬁé)iﬁﬁﬁruméﬁtckmess of
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b 28 for

best resultsy "ol knaBhyFOVALR, £ Mn¥krulfaen iy thoratdutomsisal from.
Iahi-ch washer EB 6

P3 nopneegduret A8 RN let@-of instrument 1.

““portion of the anggeOHR ?zevea%edm@ vidghear al Pedf 1ﬂ;e3§resenhg washer 13
“@s-a backup, will- cut thro

B e ibeheon 4 A I TAGREGH 450 LF, SRS o110
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ed or forned Figures 2, 5 and 6 illustrate t he
During the cuttlng

soon as web

- I haslgeeqlalgg@g-t pat F_@ frdg_@ne‘d)rne a:qqmpmbpriaﬁeevaiwf-oannrﬁﬁEE"advance ;
. &cal pe W rupt nd n i a ange in -
Ahe force reﬁ&ﬁ?gd ﬁéﬁi (%éé;§:€§% ?Q%nlﬂ 2 urghéél Yekohoond

es a C tactile si

- ghe surdedn et e sapbie ol dodizg shpriahieedawatbwhcﬂearegla%#%r 17

';wnd that - the, excess figsy
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by one or mo ergf;the well known standaxd methods such
as autoclave, ethylene oxide, irradiation or the 1ike.

While not intended to be so limited, excellent results_

have been achieved when the washer 13 was molded of
polyethylene or polypropylene.
The washer 13 is an annular structure hav1ng a

- distal’ end 23 and a proximal end 24 adapted to faee
the distal end of casing 5 of the instrument 1. An
" annular notch or groove 25 extends inwardly of the

washer from its distal end 23 toward, but short of, its
proximal end 24. As a result of notch or groove 25

o the washer ‘comprises an outer annular wall 26 and an
“ . inner annular wall 27 joined at their proxlmal ends

by a thin web 28. The web- 28 provides a backup surface |
for scalpel 16; In most applications, web 28 prefer- '
ably has a thickness of from about 0.01% inch to about
0.015 inch when washer 13 is made of plastic material

" such as polyethylene or polypropylene. The thickness

ufﬁ[ of web 28 for best results, will, of course, vary
30

depending upon the material from which washer 13 is.

‘molded or formed. e e

“Figures 2, 5 and 6 illustrate the washer 13 mounted
in the anvil 10 of instrument 1. Dur1ng the cuttlng
portion of the anastomotic procedure, the scalpel 16,

- using washer 13 as a backup, will cut through the

excess tissue of the lumens belng joined and next will



f.;en ex0|sed by cy||ndr|cal scélpef 16. f gure 5 |IIustrates scalp | Jh.~f
IEs formardnnst posi:tion 10 :when. the |n¥ runent 1 has been set -at { CD )
¥ ﬂ1nug1of its wor’ki ng gap. F|gure 6 shows t he scalpel 16 inits . A

~ F@rwar dnost . p03|t|on n the |nstru nt 1 h en t I Hwm of -

" ifs working ga@b “Qta%g] e?ﬁ?eﬁﬁcﬁﬁﬁ gﬁ gg and® gBPhgg g%‘tgg :

: ;ftancF of} aiﬁﬁg(ﬁﬁedfbeﬁﬁttutéd; snélﬂobaeknpquasaérabflgvﬁr-ﬂﬁgld
cngterial, consider enet r at h e u d uhen
:“tq€~rnstrunenttf 4% n%%x?%%%ﬁ%? 1?sw§%?ksﬁ§§ LIy hgapg§ﬁ¥gﬁeuly '
fen t he i nst riahent d:sniwislat dThybp absapt-hahange daxE meFCiet Fegninesy 2

fjg;p " Thegorc t{gt k S 101 rial
P opord) anaet LAFEE L8 dofseltuteRoa CRelfo bRk et OByl e 16
“igto the washersmrgiemtthahethgesbappemhaxet bﬁ@@hémﬁlﬁ&tﬁécﬁqde si gnal -

- gven to the sy 4d3 t&ﬁegr 1vnahawi£ﬁatt hag @%@%@r&qsgﬁ ftws:tlon
‘Wit h t he use of backup ma 1s the.a Egted tactile
utt

_sifgnal i npar.t ed>een texcisedcby, Cﬁb%néFé§a h&calpede NicAeitors 'reqU|fed

~tqractuate | eveyi§stSates! eésmﬁaﬂemt gh tﬂt% W paiitganinply that
3¢ requnrgﬁ to penetrate backup \Whe Rg ckup washer_ 43 of :
Fifgures 3 and ﬂh%nn%hﬂeﬁnStﬁPmﬁnﬁl is?‘iaé |s£t r]:t ﬁ'}%%soéf wal | s

"2 and 27 faci ngréhgogk9AY¥egep.NOFiGuze maﬁﬂwwsﬂﬁnjﬂéqahpakﬂkﬁiEmcht$hat

- nagtch 25is sli htI wi der at the 35  dist face 2 f o
askist inrele rdmost, pogdtied When qh? g'd{enbo |ne

he backup’ Wf'_ishs'e ghet &ximame of u.lt\semcxmings gapustmwedl beiepident and
8, wherein like gartg have been %I Ik é§big5 :
enpodi ment ,._t heFPABKEPIREERP AR § ttg‘al by i ndex_ numner af 39 ﬁer_ 29

_:iS an annui ar npeler art solld backup washer of semi-rigid materlal,
) ' considerable penetration of such a washer is required

even when the instrument 1 is set at the maximum of
- its working gap and particularly when the instrument
is set at a gap less than the maximum of its working
20_ gap. The force to penetrate -a solid backup washer of
semi-rigid material is proportional to the depth of
penetration of the cylindrical scalpel 16 into .
the washer and with the use of prior art washers no
tactile signal was given to the surgeon that the
instrument had performed its-function. With the use
of backup washer 13, not only is the above noted -
" tactile signal imparted to the sﬁrgeon, but also the
. tissue cutting force'required.to actuate lever 18 is

" . independent of the gap setting, being simply that
30 |

25

required to penetrate backup washer web 28. )
_ - When backup washer 13 of Figures 3 and 4 is molded
. of a plastic material, those surfaces of walls 26 and |
.. 27 facing the groove or notch 25 may be slightly
- -tapered such that notch 25 is slightly wider at the
- 35  distal surface 23 of the washer to assist in release of
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“fﬂuV|Hg o GIS[aI annular end 30 and a prOX|naI annuIar end

= thé .washer is’ prOV|ded Wi th-an. annul ar: groove or -notch. 32 3%|Cﬁhg§tggggn

) idontthe 410 di'stal end 30 toward but just short of proximal end * 3

N The noet'ch or” groove 32 forms an’ outerlannular wal | 33 and an inng

_3mpll 34. ‘The washer 29 of Figures.7.and 8 differs. fromwasher 13(0D F
;3-and 4 that the notch or groove 32 15 -is wi-der than t he nots 'i"'

grodve 25. WmshdrﬂmﬂtﬁromlthemeBG.connectlng t he proxinal ‘ends’ of “out'er:
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] back
fwasher: of n&b ezagndgii | Waisteat iosalig et tmmmem:rmembﬁlw th o

.grespect to batkup magﬁ res t

: .;exceptlons haﬁbngréa@éﬁtﬂﬂ-dﬁﬁn&ﬂ- nﬁﬂdaﬁ%%g é}‘-h&ng out er wall 33 and
":'-illgn:ndmﬁlhiar O?;Q!;?%ﬁfg d&th bt@iwmalrdmas fprouﬁedndﬁiiélalm?ao scal pel.-

k eat er &

{16, ""The ] reRRShRRgSBPOVR: SE0ROE A ToyBR TG Ghidnds o Mk TS piaHEG'
S\g{) : g 25 l&gCgrglthg?Sewal tgtonuﬁae:mwute fsstatshoxt 9E \prexinat e8¢ fening
- S, it W e

__-.._End unni st akdbke’ §&P|°§°§’i &Falgﬁogr?%?éifr%%on %?ﬁﬂv&;ﬁ%g? ggclﬂear '
Figures 7 . walll33 andamch Gnsex arewelabewakledde into two separate pieces

as wi Tl washer 13'1'%]: F'agslﬁ er 2% acFP figJﬂé ¥SahdU8 differs from washer
T _ 13 of - Figures 3 and 4 in ‘that the. notch or groove 32
15 is wxder than the notch or groove 25. This results in
a web 35 connecting the proximal ends of outer wall .
33 and inner wall 34 whlch is of greater width than
web 28 of Figures 3 and: 4. Washer 29 is also provided
~ with a plurality of evenly spaced, radially oriented
20 stiffening webs 36 which are integral with outer wall 33,
inner wall 34 and web 35. The washer 2% of Flgures 7 and
'8 may be molded or otherwise formed of any approprlate
material as described with respect to the washer 13
_ . of Figures 3 and 4. The functloning of backup washer
25 29 of Figures 7 and 8 is identical to that described
' with respect to backup washer 13 of Figures 3 and 4
with the following exceptions._ The greater width of
) annular web 35 joining outer wall 33 and inner wall
':j 34 prov1des a wider backup surface for cyllndrical '
30 scalpel 16 and therefore permits greater non-concentr1city
. of cylindrical scalpel_lG.' The dlmxnlshzng of the
force at lever 18 at the instant scalpel 16 cuts :
through web 35 will not be quite as abrupt by virtue
S of . stiffening webs 36. Nevertheless, it will be more
- 35 than adequate to give a clear ‘and unmistakable tactzle
| s;gnal to the surgeon. Finally, washer 29 of Figures 7
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SO provi Rl ur gl . t =
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_beQa'se even at’ the ntnlnuntof the |nstrunent wor ki ng-gap, the radi al
- stiffening vebs: 36 will not  be 5 gonpletely severed. Yet another "~
¥hogli ment ‘of: the washer of the present i'nvention is shown in Flgur

vherei-n |ike parts have: agai-n- been glvb% | i ke .i-ndex numerals. 15
§es 9 and-10 the washer: is indicated by index. 10 numeral 37 3
gitutesian ‘annul ar nenber havi hg an anpu] ar dlstal end 38 apnd an.

nyl ar. prokxi naRnéh@ W1l nevarPe FREeAntY tvarsepRrake: PLRERE 1.
- \\asher 37 is si @d WLI00 ey 1P om Pigbrés Bsapdodi deNiwi 15 eruerge
-nt.ef nal not.ch roove 40 15° mgat to ngtgg 0 oove Ez of . washer
).-§ Notch 0¥ g SﬁJQWﬁQnPENFQEH nyEPr 9% “3f iﬂ%é?uﬂﬁP Wor¥A89a t hi n
onrfect i ng web 4ap /¥thd1ﬁd&ialﬁstiﬁfdﬁ$ﬁgrwéﬁs036ngnlenoE bed 8, the
er. 37_|5s prowd h a‘&%ﬁfgllty of evenly spaced, radially oriented

 stiffeéning 37 differs fromwasher 29 of Figures 7.
only i-n that |ukﬂwanoﬁhereambdﬂhmenﬂeoﬁpthé washeroeifnkheends of

mell ‘41 an t I o
V0 T HE A Rlndfod h (ORGEK! LAOPIER-AD) o! Sl 49, UBLARn

_ 45 and a ddiiepaxts dmeragam| be¢n givenadhke indeanepm@ﬁehe» the .
manner desqi haditdd) d SRRECLo ! LndCRashe£ 918! shgHAEA YA LT Lhe

exceptlont r|n t he cutlng EOI’tIOI’]O e anastondtic
prodedure, 1 i mmemlss; |qnd qenstitutesnancannuiarcaesbere havimg 45 of -

~veb §43, thereaf tar gutii E:?ﬁae3§a£hﬁy§n4ﬁnnu§hﬂcﬁrekhmﬂﬂ'Ca'

scalfpel 16 does not cut t rou si_mul t aneously the
“cuttfing force t®ng st?eﬁﬁﬁédcaﬁaneuﬁt pkgthe; Apstryment

cyl-igndri cal scalpel ﬁ@sher 37 is similar to washer 2% in that it is -
B R provideéd with a large internal notch or groove 40
15 similar to notch or groove 32 of washer 29. Notch
or groove 40 forms an outer wall 41, an inner wall
42 and a thin connecting web 43. As in the case of
washer 29 of Figures 7 and 8, the washer 37 is provided
with a plurality of evenly spaced, radlally oriented
20 gtiffening webs 44. : -
' The washer 37 differs from washer 29 of Figures 7
"and 8 only in that its proximal end 39 (made up
- of the proximal ends of outer wall 41 and inner wall
- - 42 and connecting web 43) is undulated as shown. |
25  The undulated proximal end 39 has a series of
'"'}-.regularly spaced peaks 45 -and a serzes of regularly
: valleys 46. - B ,
_ . Washer 37 functions in ‘the same manner described
_ - with respect to washer 29 of Figures 7 and 8 with the -
30 exception that during the cutting portion of the
... anastomotic procedﬁre,'cylindricalrscalpel 16 first
- contacts and cuts the peaks 45 of web 43, thereafter
_ cutting through the valleys 46. Since cylzndrical _
"i%"scalpel 16 does not cut through all of web 43




u'arlblug AT BT :r aTENE be understood by one skrIIed in.the
rart’ 5. that the washer 13 .of" Figures’ 3 and 4 couId srntlarly be provided
}h an undul at ed proxi.mal .enhd 24:and web 28. - Furthernore, a srntlar
-3 -sTicing.action can be achieved with washer 13 of Frgures 3 and 4 a d”
'} mesher-29 of Figures 7 and 8, both having ptanar prox. .10 - :
“4-and” 31, respectrvely it the cyIrndrrcaI scal pel 16 were, itself, H =
5 provrded wi th .an..undul at.ed cutting:edge. - -Such-a" cylrndrrcal scal petr—s. . .
“d'showd at. 16a.in Frgure 11, havrng an -undul.at-ed: cutti ng--edge 16b. 15, -
Al of the enboditernts of the ‘backup., washer’ of. the present |nventron reduce -
't he peak force andwor K..redgui.réd :for-t.he- ti§sue cutting portron of :an - o
anastonoti.c procedure ALl of . thentprpqrde a tactile feedbaek :or-. ‘signal ‘to

*;the ‘surgeon that t he surgrcal 20 ' staples are |nplanted and cIrnched and
“Athat  the excess tissue has been exci-sed by cylindrical g ggl The -
“Iwashers of th resent v é gekAg nub&qm%knrsﬁﬂe¥h€ &%n of an
i ntral uni redmad 5?88P dpﬁ?hgq?%strune

ha ke 1! Agstituting
{a range 25r9augéatanaeanﬁetmm@naﬁﬁipp Faﬁéqgﬁgiéﬁﬁ %asr%ﬁﬂé over which

gsurgical sta Ies red eddtd@n,engt h can be adequately clinched.’
By provrdrhg %ﬁe §%ﬁé§h§

_ an-undul ated pro Ngpnaithe et and
- puter. wall conm;c‘uiﬂglvhb unfers§oad S’éﬁ rS) é*fi@geéernth,e iS
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A bac nber grql pel. of a
‘surgi cal P@Ol dritdrided rwireht ans And R ?“ é’otr‘ragﬁ Si ng a Rar r of
~$paced wal I's, “said yal | s Q@@Hgkﬁbre'cgrgﬁmmmamrﬁ}kﬂﬁﬂ%
;jorrespondr angl SRR s erns

can be achieved with washer 13 of Figures 3 and 4 and— |
S washer 29 of Flgures 7 and 8, both having planar prix
10 4imal ends 24 and 31, respectively, if the cylindrzc:
.~ scalpel 16 were, itself, provided with an undu;ew: L
- cutting'edge. Such a cylindrlcal ‘scalpel is s :
~16a in Figure 11, having an undulated cutting e ge.
i; 16?..A11 of the embodlments of the backup washer ofk:_
h the present invention reduce the peak force and work
| required for the tissue cutting portion of an 1o
anastomotic procedure. All of them provide a tac .
feedback or signal to the surgeon that the surglcacess
20 gtaples are implanted and clinched and that thelzx =
- tissue has been exczsed by cyllndrlcal scalpel . .
washers of the present 1nventlon make more prac;xca |
the provision of an intraluminal surg1ca1 stgpl ng .
| 1nstrument having a working gap constxtuting a rani err
25 of distances between anvil surface 10a and casing :
| which surgzcal staples of a predetermlned leg leng o
“ can be adequately clinched. BY providing the washers
Wlth an undulated proximal end and inner and outezh |
wall connecting web, the force requlred to sever e
- 30 web is reduced since the cutting action of the t _
.cylindricai sba}pe; is, in effect, a sllcing action.

‘e




joided by a‘thin web, said: meb prOV|d|ng a backup scal pel
.- sevgrabl e by said scal pel;; ‘said-walls and web- conH““J mﬂm [!lnal gral ‘one - -
 biede structure of senl-rlgld naterlar "1 \

. for % he- cyllndrlcal scal .pel- of a surglcal stapllng |nstrunent -sald (

s ,fr|5|ng’an agﬁA%ﬁ% mermber of .semi-rigi.d material ‘having an. annul/§
- di-stfal - end and fil ar proximal - end facing said. scalpel, said w
“hav{ng a 15 .- eylindLical omt brackaid b cmfeﬁhélgcaybeadrdica A
‘We spaced fron1 al d thin web at_s. ﬁEgoxmal end of sald

_ r. j.oining. T4t %Ilfﬁﬁ ?gﬁﬁga&?i &PSM‘P‘&Q Bni $2 YPAMRTPE Hackup
T fjace : for salcbmpaipehgaadplaelrn@fseapa@em ewahbsebga160walls havihg A

KiL 2 r r
L0 vader RoffebiBlaila’ b A WAL (oot dodEhhs Bl pelng 2
d § adi al |y grjeimed byi faf e:&mn.mgwnﬁa,s m&mhgpbemengzadvﬁam 25d and .
. wal | s. cl.ai er aid . '
-0x§ mal . end pof Sgﬁfﬁéﬁac up mggﬁ ?E%fdg%gggnge L% gélﬁe&ﬁ R%f
#lated.- 6. sapd ﬁaéllgpandsh@b xond i teding shaintag3al, \maaepmseu d
' | CQE‘PﬁbEﬁ%gan' @fe%awgﬁlg R E6F1 Oy ded nmenmber. 7. A

backup sher ‘as claine 'ar m Iudlng plurality of evenly spaced '
and:Ead Qyi oriented2stiffed M@QKQR;Wﬁﬁh?ﬁlﬁgrbéhﬂeéﬁlsadixﬁﬁl inner and

outer walls. J scglpeleEa%k%&f§¥3E¥ Fay ifﬁ%gﬂnéﬂrﬁh@h@‘G‘%l ‘ﬂébﬂ@%d

SRS | ColBLEEEg! A SR e chene-eLasd macosian
o having an annular distal end and an annular .proximal
end facing said scalpel, said washer having a )
15 cylindrical outer wall and a cqncentric'chindrical
. inner wall spaced_from.said outer wall, a thin web at
"~ said proximal end of said washer joining said inner
“and outer walls, said web providing a backup surface
for said scalpel and being severable thereby. '
20 _ 3. - A backup washer as clalmed in clalm 2
o whereln said web is planar.

4, A backup washer as claimed in clalm 2
1nc1ud1ng a plurallty of evenly spaced and radlally
~oriented stiffening webs extendlng between said inner
) _-25 . and outer walls. ’ .
PR ._ | _ - 5. A backup washer as claimed in claim 2
* 7 wherein said prcximal end of said backup washer
“includlng said web is regularly undulated.
' 6. A backup washer. as claimed in clalm 2
30 . wherein said backup washer comprises an integral one
' _'piece molded member. ' ' ' _ '
7. . A backup washer as clalmed in clalm 5
includlng a plurality of evenly spaced and radlally
| oriented stiffening webs extendlng between said
35 inner and outer walls._




5- ‘ T o ‘n ‘M Y PR 4’-’-1-@4’ o o il e e ---xw;a,er@; n ,.ga.p,d_mba,g,k,upfm ‘w .1
-ﬁ?'sher conprlses an integral one piece nolded nenber - "A-baekup

her: as: clalned in claim8 wherein said web jOInI

e a|d i nner and outer_ "'
Walls'at 10 ' said proximl “end of sal d washer. . H mﬁ”u 0 254
m. ta -0.015 inch (0.381-mm) thick,, A backup '

“ffla|319 wher ei:n sai d backup washer |s gglded of plastic mateliaf chosﬁz;z§;‘.'

’ﬁgrontihe cl'ass’consisti.ng-of15. . pol.yet hyl ene "and pol ypropyl-ene. 12
‘Packup. washer as clainmed in cIa|n111 wherein said web-joining said

nd_outer wall's- at sg d pr%'lﬁ&b]ﬁ%dwﬁﬁhé&l dswashgmd® fr N #1@16 i nc

1254 ‘to 0.015 inch A backup - .-.
it nber PTor)r t hWhexg Isab‘fé }ackga Fﬁgﬁrsﬁépmcﬂchdns‘?fr L}%Pef?ﬁt’s%bst ant Pal ly

s “herei nbef omﬁmon t&mbgu;ﬁhffoﬁetnacelhest heomcsinanyéfig drawi ngs. 14.
A sur gi cal |nstr ncl u a.sca and having a backup menber -
BN accordance Iﬂ%h%i%ﬁec? olYPEO% e?ﬁe text of the specification
-Ras beenSrepr duced %y phoddsapkiupgwasherags iclkeimedringi obhimypescript.
_-_:E;pgszrfg?t ol SRR R A L O
_Zthe Pat ent Cﬂpuane molded member. . E
| _ 10. A backup Washer as clalmed in clalm 8’
wherein said web joining said inner and outer walls at
10 'said pfox1mal end of said washer is from 0.010 inch
' (0.254 mm) to 0.015 inch (0.381 mm) thick.
_ 1l. - A backup washer as c¢laimed in clalm 9
whereln said backup washer is molded of plastic
.~ material chosen from the class con51st1ng of
15 "'polyethylene and polypropylene.
: 12. A backup washer as claimed in clalm 11
=whereln said web joining said inner and_outer walls at
said proximal end of said washer is from 0.0lo inch-
(0.254 mm] to 0.015 inch (0.381 mm) thick. -
20 ~13.. . A backup member for the scalpel of a
 surgical stapling instrument substantially as
. hereinbefore described with reference to the
 accompanying drawings. o |
L '14. . A surgical instrument including a scalpel
25  ana hav1ng a backup member in accordance with any of
| clalms 1l to 12 :

~

: .. The text of the specification has been reproduced . by photecopying the applicentis original
" typescript. It may contain a few amenéments whick: are difficelt to read, The original
R - -typescript containing these amendmenis may be inspected on the premises of the Patent Office
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