DI SPOSABLE | NSTRUMENT FOR SURG CAL FASTENI NG This invention rel ates Q a
gkatlvely si npl e- and i nexpensive instrunent for. surgical fastenlzq} g 50"
hvylcal stapling) which can be. discarded after it has been used? Ui & f U o
i MPention particularly relates to a disposable instrument for circular

surgical fastening of hol.low body organs (e.g., sections of the colon or
esophagus) so as to effect an anastonosis. Instrunents are known for the
circul ar.surgical fastening of hollow body organs. See, for exanple, U S
pébénts 2,940, 451, 2,965,900, 3,082,426, 3,144,654, 3,176,896, 3,191, 842,
3,193, 165, 3,225,996, 3, 269,631, 3,388,847, 3,552,626, 3,593,903, and
3,638,652. From U.S. patent applicatton, serial no. 967,421, filed Decenber
7, 1978, entitled "Instrunent For G rcular Surgical Stapling O Holl ow Body
Organs And Di sposable Cartridge Therefor™, an instrument for circular
surgical fastening is known whieh can have .a di sposabl e cartridge assenbly,
containing surgical staples and a knife, nounted on it before use and
removed fromit after use. However: all such instrunents have been designed
to be nade fromrelatively expensive, .corrosi on and wear .resi stant, netal
parts. Such instrunents have not been adapted to be nade fron1re|ative|y

i nexpensive materials (e.g., plastic). Furthernore, many of such

i nstrunent s. hapg SPOYABEES | INSTRUMENT FGR | SRS I CALD FRS TRNINGI S,

Therefore, it has not been considered practi.cal to dispose -2-- - of such
instrunents, after one use.. This has-neant - that -such instrunents have had -
to be .cl eaned, sterilized and stored after each.use. Al so, .significant
capi-tal i nvest- ments- have had to be nmade by hospitals in such instrunents.
5 . Furthier, stis nsmvem‘bmoa erated toshandlatdvelmesinphave

0 el SRR e OB, S ALEGLANY (ERVInlpipe, .30 0 oo
fron1re|§urgépyl staplzng) which can be discarded after it has
been used. This invention particularly relates to a
disposable instrument for circular surgical fastening of
:hollow body organs (e.g., sections of the colon or esophagus)
so as to effect an anastomosis.
Instruments are known for the circular surgical
fastenlng of hollow body organs. See, for example, U.S.
patents 2,940,451, 2,965,900, 3,082,426, 3,144,65%, N
3,176,896, 3,191,842, 3,193,165, 3,225,995, 3,269,631,
3,388,847, 3,552,626, 3,593,903, and 3,638,652. From
U.S. patent application, serial no. 967,421, filed Deécember 7,
1978, entitled "Instrument For Circular Surgical Stapling
Of Hollow Body Organs And Disposable Cartridge Therefor",
an instrument for circular surgical fastening is known ]
which can have a disposable cartridge assembly, comtaining
surgical staples and a knife, mounted on it before use
and removed from it after use. _
Bowever, all such instruments have been designed
to be made from relatively expensive, corrosion and wear .
resistant, metal parts. Such instruments have not been
adapted to be made from relatively inexpensive materials
(e.g., plastic). Furthermore, many of such instrunents
have been designed with relatively complex mechanisms. _ :
Therefore, it has not been considered practical to dispgsasr—



-

10 . |nexpen5|ve ‘materials (e.g., plastic,.alum num and pl at ed Iom%néE§;;>

cqrbonﬁsteel) and which can be discarded in its entirety after use. Su

of the Invention In accordance with this invention, a disposable 15

surgical fastening instrument is provided, which conprises: a) a tubul ar
housi ng having an-axial bore and an axial $B3t which extends through its
tubul ar wall; b) a tubul ar pusher axially | ocated 20 . W thin

the bore of saiaf Mnma‘bﬁumdapseaﬁnem dise al I'yhasdhpmmeantythathl n .

wal e o el ipaRiRenf BEE) 1P it CL Bk, Ut it AT

‘and adapted1JJS#R¥§@|%£§§Iyeaﬁ pssxlmﬂlgoumsimnlgacanﬁusmaitakutnvest-

central -rod haidiges rhé‘%éaha&r £8VBel hades Ba?tﬁéé’ﬁlﬁaiéaiﬁ stich ifP€Suments.
Iocateg at the sal oysi ng, for novi ng sai d

r oXl
centraP rod d|§$HFPVQ&KFB$BXFﬁﬁFFVNHQQﬁﬂ1QHFQPQBSH%F hapdling |omdfear.,

pivotally rmuntmlz@rrémfdaul Eroweltim® ol €ime) stagtliheetridiitig "@nat i ng
of said handl e bei | ateral ly spaced 35 fromthe tubular wal

of said hou&rufe ttst part of said handl e being |ocated on the side of’
the pivotal nounting renoThus;oar sa'u:@ical— FXaoteningainsiteunmerstidp e deéon

nandl o bei ng | GOVIHE ERHE' 68 b Bt PE TEUEE I Bt HEdiE e SALEPhly
salﬂ lgtjﬁl ngl, ?mmn@%;mszatmzés \(«et.tq-n.t st?c.uaéyﬁm;mum and
W thin the sl olp)fesd foRwUSaPbon ki@ ‘Hifii%g;{cl?c | fah @ R d%in

st

adapted to nove, distal |y agal nst the e slot in said pusher
to nove said pd¥e %.Yya ﬁleFhe bore ‘of said housing upon novenent’

of the first part of sai d-

. Summa. of the-Invention

-~
B

In accordance with this invention, a disposable
-15° surgical fastening instrument is provided; which comprises:
' ” a) 'a tubular housing having an axial ’
bore and an axial slot whlch extends through
its tubular wall; :
b) a tubular pusher ax;ally located
20 within the bore of said housing and adapted to
move distally and proximally within the bore,_
said pusher having an axial slot extend;ng )
* through its tubular wall; _
.. €) a central rod axially located within -
25 ' . saiq pusher and adapted to move distally and
proximally within said pusher; said central
rod having an axial groove in its lateral

surface; : o
d) means, located at the proximal end
30 of said housing, for moving said central rod

-distally and proximally within said pusher; .
e) a handle pivotally mounted on the
* tubular wall of said housing; the pivotal
mounting of said handle being laterally spaced
35 from the tubular wall of said housing; a first
part of said handle being located on the side
of the pivotal mounting remote from said



mote fromthe pivotal nounting, being spaced fromthe pivotal nounti g
di stance greater than the lateral distance between the pivotal nounting
"’énd the | ateral surface of said central rod, 15 f) an anvil :
“mounted in a predeternined indexed orientation on the distal end of -said
central rod; g) a-staple carrying assenbly nountéed in a. predeterm ned
i ndexed orientation on the dLsgaL end of. sai.d housing between said anvil \32
and the distal end of 20 said pusher said staple carrying assenbly bei ng™~

acti viglweshhy £hatBbing &H%te&fté%év&uéﬁéﬁtaﬁﬁenﬁivbhﬁlprOXI mal end of
said staple carrying ass o that staﬁles areggrged distally agai nst

sai d BRRRFinG HkoYRT aﬂ%l‘ﬂo]i“g‘ﬂﬁ-ﬁgm i S§<PRd: PRRE Rifosition 25 of the
dlStEﬁaﬁﬂmbcﬁeﬁﬁgdlﬁcﬂtéﬂ|oﬁoﬁhéebﬁheresidetbﬁ dh&tphvendlof sald housi ng

h t le I
;;aiégmﬁﬁg* gfd?g3%§?%#iﬁ ??%Qdﬁgﬁggﬂﬁeﬁ PﬁethP§Z§§g§8ée I~ gaﬁgegeﬁtral
rchtmitmumotheedlotSﬂnssaiﬂahoubmngsand whthinatlesaldt in-4 staple

b
carry é%’d PESRb! VeRL el §R&f#xrgpafegaiaaﬁsnagapusahgnaaq legsue bet ween

t hem east -a por I n-.sal aterally al i gned
with €@ mQQBtdhsbéllYoﬂgéingt the distalnhengr o6vEhensdetdifentral rod; and

2). thé‘aftﬂcb’&shéfetéeﬁ@{?é gaia gﬁsﬁa«:damsedn weEnia thenpore pivot al
nount 1 ng, an nove nedi-al and- ' d % tgé o.the. ro%ye Qf, said central
n

fod ol S slmﬁangamef o¥PHeRtng fm& pagre of sald (jisrqally
agbd nedndbe Bbwapdsesdiaf hbisinget the eaddofiuther secomdveazai d pusher

di st | b d of id
ot apr et vaft9 hinals, gl 28bR, BRY°pRNRAT ARleldnall Reuy TN Of 2o
Maj or spaced Sfomhthei pivotadnmountibg byde distenge galeptie¥expensive

mat er Lghg tﬁeglatgtéithﬁstghﬁg‘ﬁegheéﬂdthe pivotal mounting '

‘and the lateral surface of sa1d central rod:
15 £) an anv11 mounted in a predetermlned 1ndexed

<Eé; handl e towards said housing, the end of "the second parf of‘said handIeL

orientation on the dlstal end of said central rod;-

g) a 'staple carrying assembly mounted in a
predetermined indexed orientation on ‘the distal end of
said housing between sald anvzl and the d1sta1 end of

20 said pusher; sald staple carrylng assembly belng actlvated
by dlstal movement of sa1d puSher agalnst the proximal
end of said staple carrying assembly, 80 that staples
are urged distally against said anvils; and _
h) means for determining that the axial pos1tlon
25 of the d1sta1 ‘end of said central rod relative to the
distal end of sald.hou51ng is such that sa1d anvil and
said staple carrying assembly are properly spaced apart
for fastening tlssue between them:
the groove in said central rod belng located,.
30 so that when sald anvil and said




pl ated | ow carbon steeI) As aresult, the I nstrument can suitably be . @
dlscar(fed after, use. Brief Descrlptlon of the Drawings 20 "
Figure 1 is a perspect|ve vi ew of. one enbodi nent of the surgical fastening
instrument of this invention. Figure 1 shows the instrunent with its
axially novable, central rod extending as fF4r distally as it will go. In °
Figure 1, an anvil assenbly, founted on the distal end of 25 - t he )

ce tral rod, is spagtapleogauryiag| assenbly ane sproperiy spaced nt egr al
' the distal endyfr¢h o] INERG. gwire
Eo? fggl&gnﬁh‘% e Le&dgg saf ety%e

safety stop is plac es I.n es as_ an a ature to
prevent inadvertent %%%Enénpoﬁlpﬂe%rﬁ?%ss ab in said pusher gigure 2 is

a partial sectionaljytépalaycaligned With e 1ea§tgar foktibmye 2 shows
t he hog3| ng, central. rod,_ W ng.nut, usher aﬁ and| e§ gf t":ti,‘e_q [ nérurrent
Figure®3 is a parti es@E?PKﬁaF'nvFév’v S85Fza nﬁ° f n8n 2. 35.
E! gure ia. is a sectaﬂnahevsemndkparaﬂ mléam Bandiei, N riemgiiee ﬁ:om k- 5-

i gure is a secti ista taken
along line 4-4 in F&S r%ﬂfg)élﬁ? H?’Q%}q'ﬂ%mcﬁdm‘s{%tggﬂégﬁ'&?% al end
inserted into sectidhstally mntbothhleo@:onmmﬁesald ceatgiadg zodl t hen 5
fastening them toge&ﬁu&r | gHESnﬁ P fgggétgﬂa aﬁgﬂaiét bgh SiRid onal view,

h c

simlar to Figure 2 ousi and| es, er an entral rod of

the -i A8t runent of Fﬂb%?élumﬂgﬁlnﬁ@ she distaly ﬂ%@ péefhRowd®Hraki mal |y,

so that the .0 sé‘ﬂ&' busdhseeby mavé %ﬁﬁ@pﬁéﬁéi" B4s#a3aRbl y are close
together but are stll aced fqoo far_apary for fastenin tIS ue. Figure 6

i s a perspective vi tﬁ@e OFRL R S RYFENT 8F F (R anvi |
assenbly and staplepmiuamgena of saidatdplel capringecalssembly a hol | ow

body organ together e sectd Q re fastened .together., Figure 7 is
a partial sect i"onalt€ &EYQE said s'%apale carrying asgem}fﬁy.
15 Major parts of thls instrument can be.made of re._latively
inexpensive materials (e.g., plastic, aluminum, and
plated lo&y carbon steel). As a result, the instrument

. can suitably be discarded after use.

 Brief Description of the Drawings
20 Figure 1is a perspective-view of one embodiment
' of the surgical fastening instrument of this invention.
?igure 1 shows the instrument with its axially movable,
central rod extending as far distally as it will go. In
Figure 1, an anvil assembly, mbunted on the .distal end of
25 the central rod, is spaced from a staple carrying assembly
which is zntegral with the distal end of the housing of
the instrument. A removable, wire safety stop is placed
in holes in the handles as an added safety feature to
prevent inadvertent movement of the handles.
30 : Figure 2 is a partial sectional view taken
along line 2-2 in Figure 1. Fzgure 2 shows the housing,
central rod, wing nut, pusher, and Handles of the instrument.
Figure 3 is a partial sectional view taken.
. along line 3-3 in Figure 2.
35 Figure 3a is a sectional v1ew taken along
| line 3a-3a in Figure 2.



: gg%ndles towards the housing to urge the pusher distally so as to activate

(éggng l'i ne 7 7 in Figure 6. Figure 7 shows the hou5|ng, central rod,

dl es, pusher and wi ng nut of the instrunment 20 prior to noving &he!

*

€ staple carrying assenbly. Figurg.8 is a partial perspective view of

portlons of the handl e, pusher and central rod of t he 25 i nstrunment of
Figure 1 in the BQSItlonS shomn I n Figure 5. Te 9 a ectl nal view
taken al ong |ineF3omTe &iFr8 ?QC#FQ ﬁ?qgs éEQ?lGﬁ&I simlar to

Fi gur cof, thakinsekungkt /et 4ReR0al ok qahe 4-4 A WPiguged. Lot e anvier

_ 222t?t | e carrghp éhéﬁnle g? getrugs L}g% uredé clanplng

[¥1

30

assenbsgctionst ofawdzd)yldnbeaynbrgannbeﬁoﬁdﬁmmﬁngt enkh&ﬂmnt he .
sectlo Figure 11 is a perspective view of t e
instru %?gﬁiﬂﬁlﬁﬁginF%ﬁﬁﬁ%ﬁﬁ ‘the instrument after the handl es have been
moved towards thEilgurs g is - acfmgmemwnahrsectgomml y to
faste t ad VI rr ssenblles

%i%'x?é ﬁxﬁ&'ﬂia@%%{;& b ifhes &:%QJts%kdg 1?(

-6--- e a parti seclional Vi ew, ﬁe 12-12 in

Fi gur epuaheshamngem;raa nvgcduof thes nngtmmeméyf pasgurear!d whenral rod
af t er ‘fﬁé Saheka3 %@I?f@rbﬁgﬁeﬂéf?ﬂag: iﬂéﬁ qﬂé’ne pusher 5
arryln sse

di st al so as to activate the stap gure 13 is a .
par ti A0V} speserbd ¥ iand ostaBlei 6ASTYANG @SREND aﬁesﬁ S#nd central rod

of therbgethapeButofard W1l tﬁa&éa RRY tfa‘i“%ﬁé’ﬁwﬂfbﬂ Flaltieh i Figure
14 is a,sectional view taken along 10 line 14-14 in Flgure 2. Figure

15 i s BL88R®ronal view taken along |ine 15-15 i'n Figure 11. Figure 15 shows
the stapl e carryfFignarsl 6nis| aapeespeictivef tdlew. f‘@fst’ﬁé' gnetiuidargt assenbl y

ras bogh aqiluatvi g seet ot ol G o ip e 0% e L Ty boer
assembly clamping sections of a hollow body organ together
before the sections are fastened together..
' Figure 7 is a partial secticnal view, taken
along line 7-7 in Figure 6. Figﬁre 7 shows the housing,
central rod,.handles, pusher and wing nut of the instrument
' prior to moving the handles towards the housing to urge
the- pusher dlstally SO as to actlvate the staple carrying
assembly. : : :
) ~Figure 8 is a part1al perspect;ve view of”
portions of the handle, pusher and central rod of the =
instrument of Figure 1 in the pesitionS"shown in Figure 5.
. Fxgure 9 1s a sectlonal v1ew taken along line 9-9
1n Flgure 7. ' . o
Figure 10 is a sectional v1ew, szmllar'to
. Flgure 4, taken along line 10-10 in Figure 6. Figure 10
shows the anvil and staple carrylng assemblies of the
instrument of Figure 1 clamping sections of a hollow body
organ together beforé the'staple carrYing assembly is
activated by dzstal movement of the pusher to fasten the
section together. . :

Fxgure 11 is a- perspectzve view of the instrument
of Figure 1 showing the instrument after the handles have
been moved towards .the housing to actlvate the staple
carrying assembly to fasten the tissue between the anvil
and staple carrying assemblies.

b



and anV| I—\assenbl [ es Figure 16 i s a parti al sectionab view, simlar ton@

Figure®2, of an, al ternati ve enbodi nent of the surgical fastening instru
of ‘this invention. In Figure 16, a 20 | ocking camring, rotatably
nmount ed about the housing and between.the hgfdles, has replaced the wire
safety stop shown in Figure 1. Figure 17 is a sectional view, taken along
line.17-17 in Figure. 16, showi ng the locking camring in.25 - locking.
pogi tion. Figure 18 is a Fkquesat2vigna i 1 isegtionalivievhodiaken he

| oCcKing camring) ‘gi!% 1ind Sle'h' PEkure RAS! tstﬂfhﬁ'ﬂ%eiﬁé Lan g‘n?x%thave

been noved toward cri of 't he

usi
Preferred Enbodlhr?éﬁlm't ﬁlﬂ}ﬁ?ﬁe BFFBSFpPPg (ﬁe!}#ﬁ‘ih n&f ﬁra ‘e handles
applicable to otawe B aidvédsteward the! howing tdeurgeetheobusHdr be

fully ugderstaqo explantlon of _LtLs li,catjon_to_a.surqgical .
st apl ergfor per%ﬁ%ﬁf%?s 0 aﬁﬁﬁgﬁﬁﬁoﬁoﬁtﬁn#ﬂ?Mb gsggtprly
Shown in Figures 1 to 15 |Ei.g1meemwsrranparg:ara§r zpezyspéctmireavaewglcrﬂl '

el angat 60 thfé%ﬂ%ﬁﬂ% t‘# s HehBLER,  §=nlly A CfEh Bol B MR O

t hrough. The readnsixynensg E—mme lhm ther pasktions psbewnaliny Fiigure 12.
housing 12, conprises a W hgvhgg:ﬁrbmad, r t rough.

The bores 14 anS A7 (f#the ousj n 1% an W ng nut 161§?e€%%§1§<1| gﬁbﬁ%e W ng
nut 161Ps prefe 2e (e.g., polycarbonate or ABS) .

menber, and the hOUS' ng 13‘1@11?&6]‘.9@5' i Qe@ﬁoﬂf%éﬂ?tﬁ&éﬁ glon
al um nurr) menber.

th t | d of
t he housing 12 F‘é‘nf (?'esn'ilrsal rfo%" #1 3%3’111% %hmq/a‘gsa%a B a%&@:?edo
withjn the borechtmqnnmheuhbusmwgl1esaeubliesmaﬁtettthenstaﬁletohkrymnb

b oL 1Y, Wikl bl SN PRRO e i 00, 48 RHBESy mogy
end of18he organ have been fastened together by the staple carrying
- and anv11 assemblies. . '
_ Figure 16 is a partlal sectional view, similar
to Figure 2, of an alternative embodiment of the surgical
fastening instrument of this invention. In Figure 16, a
20 locking cam rlng, rotatably mounted about the hous1ng and
between. the handles, has replaced the wire safety stop
shown in Fzgure 1. '
Figure 17 is a sectlonal view, taken along
line 17-17 in Flgure 16, show1ng the lockzng cam rzng'ln
25 . locking pos;tlon.,
B F;gure 18 is a sectional v1ew, similar to
Figure 17, showing the lockzng cam ring when it is not in
locking posztlon and the handles have been moved towards
the houslng.

30 - Detailed Description of the Preferred Embodiment

Although the principles of this invention are
applicable to other surgical fastening instruments, the
invention will be fully understood from an explanation of
its application to a surgical stabler for performing an

35 anastomosis of a hollow body organ.
" Shown in Figures 1 to 15 is one embodiment,
generally 10, of a surgical fastening instrument of this

”’



le central rod 18 extends into, and is axially located within, the bo% 17_
the wing nut 16. The central rod 18 is adapted to nove dlstally and
~“Pproximally 20 within the bore-17 of the wing nut 16. The central rod 18 is
" subj ect to considerable forces uring t he cl anping, stapling and cutting of

ti ssue with, the l.nstrunent 10 1|s i.Qveniico rod 18

-t her e‘r’b‘F%mh’a%n ‘hb ng "%?Pé ?h%? E%ogggggﬁ égh‘ﬁrt hst and W
rel attum;amdm@ylmdsom&qg lzmawmgdan(azi’akuboxe l¥hthetere, it is ~—
r ef at t &q"é | ated | ow

(F:)ar b%ﬂﬁleéltf] T}E%er%ﬂ“dé t%# en ﬁagcentr g{"T%ﬂltglgnpanw I

asserd¥ HF ythe howmgelaps@@mp?éhaesfatmengonﬁsu&ﬁng 12, proxinally
of 8 e | ardSeeld] YbsPe n @héi-é@hfoﬁénr YYRE Béﬁégb!m aﬁansval ly 22. Both

the an I a senb| f and s | e cari% assenp X 22 can,be tegral with
the i t uq g gtﬂ\%t S sSeRBES ZOThthlgg carrying
assertd y:.é&::mfétﬁlslpaa ahéepbecéephaatﬁc?»bepgecepoltmhrhbnagéapé ed to be
securely. 1 e ndexe

ori eneé 9%# Eﬁaﬁ%é s%gso#ﬂéh%g?nﬁﬁ{‘guﬁgngsaﬂgéfgrg%ﬁi? gn%ﬁ% to those -8- -
ski | Ipiieden nékalar (e.gPr cilumbhym) i membersposabl e instru- nent 10 of this

[ ntion, the g gg]:ﬁ d o] ngel re one

plrmebcee but t he an g@%nﬁ: 2%ﬁ %zéeﬁ?rﬁgeag Hﬁlﬂargg glel%ar ate pieces
wi t h harsingil2sis a cg@%@%ﬂ;o@ol%elﬁgeaeaptﬁalt 5o8elBgis et on, or

ot herwé@té&%ﬁkﬂnaéﬁémaretmtaﬁ elhétnbusﬂﬂgOizt aﬁdcsat gabpted 18 in a

predet erm ned_jn d orientatjon e the I carryl ng
P sert oS iRl Y i PEa Gk Vo FEEET Eba Bargs 1 B.AR Sapl e
carr mm:asgermémtnsaBOra@deZentendstdbatalbjr ofb¢ andetérmmnaaed any

;gﬁ(lﬁ%{ aén)vé#b %Pe%éfl&gggﬁé afgo,ﬁt a%%&fg gingn Ségbjth s 20 and 22, such

apl € carryl ng- asée escrl S. patent
appl iheusing 0b7, The ¢entraberedhld alsg9e8tend§|premglly of" | nst runment

For QHE Housy 9123|'I'1§éa@ehﬂﬂaﬁ rb@! iQV‘eﬁ‘EQMds into, and is
axially located w1th1n,.the bore 17 of the wing nut 16.
The central rod 18 is. adapted to move d;stally and proximally
20 within the bore 17 of the w1ng nut 16.
The central rod 18 is subJect to con51derab1e
. forces during the clamplng, stapllng and cutting of tlssue
with the 1nstrument 10 of this 1nvent10n. The central rod
18 therefore has to be made from a material that is able to
25 withstand relatlvely heavy loads (e.g.. 500 pounds (227
kilo). Therefore, it is preferred that the central rod 18
be made of a metal (e.g., plated low carbon steel).
on the distal end of the central rod 18 is an
anvil assembly, generally 20. On the distal end of the
30 housing 12, proximally of the anvil assembly 20, is a
staple carrying assembly, generally .22. Both the anvil
assembly 20 and staple carry:ng assembly 22 can be integral
with the 1nstrument 10. If de31red the anv11 assembly 20,
the staple carrying assembly 22 or both can also be separate
35 pieces that are adapted to be securely attached to the
instrument 10 in a predetermlned 1ndexed orientation by .
the user of the instrument in a manner known to those

_uéi ng 12. The central rod 18 al so extends proximally of ‘the housi ng 12.;




Organs _And Di sposabl e Cartri dge Therefor", can be suitably utilized. As w
" shpwn *n Fi gures 4, 10 and 15, the anvil assenbly 20 of instrument 10
prefefably has two concentric annular rows of staple crinping pockets 20A

~and an annul ar .20 knife cutting ring 20B. The staple carrying

assenbly 22 cont ains a plurality of surgiegd "staples 22A pointing toward

the anvil assenbly 20 and arranged in-two concentric annul ar rows.

%er ably, t f‘ﬁ;ﬁiré’dezﬁa{:h&' Bﬁtassmﬂéé’&ﬁ*sozﬁoat A18H AR ke kilf e

22B; concentric v% f gﬁzl I nsi de of he apnul ar st.apl e array.
Each pocket 2R %0 Fsaiggﬁﬂt}% e staRLe R iNG Asgenikiyna2
end of a stapla&%dzrhéiiclﬂzamhea@@ rdﬂd\ Ppiesebitt2eheaativille agidimbl 20

cutting rin apvi I is aligned.wt ife 22

Che stapl o car P ipsfeitial BRaPTY hre ﬁ?mg?ngtﬁsﬁénm%@l Fhe ragei1”

i nvents on, di asseqd:ubxsmebegngnadatpl‘hed)rwlbmingndcnéweﬁe ost,ape ctheyvige

assenbly 22 agd I n f: B e I

t he kni ]}/e cuttl ng rtg% éﬁﬁfﬂgaf hgoatr‘t:\i}l%qaalsse Oggn ga%se?{n%tﬁ “}/%# %?es

22A to be 35 in a pxedetermingd igdexed mnbabbonrmﬁbdngspem ockets

20A of the anwje )/ | from opposite-sides of the
@E@?ﬂ caf’.‘:?h.ﬁg[ a%%énﬁilfy é%i}’

housi ng 12 of ‘the i nstrunent one; pi ece handl es 24. Each

handl e 24.is pivotal |y nbftE§ustoge MIWW¥°BF Pie theuanwil
~E)rt"satn?1](3@];10612' ﬁmﬂeyrhe ok ggggga” é.?@aqm;aﬁdlfiz%ref nb'te p lrifz%ﬁél
usi y | | i
lateral | y spa%e'ﬁ" R n 2R AL ERE c\?/glvlena:fl%‘ﬁei sﬁg"'éée BIVHL ARt e 24
conpri ses a flstsaplmmhmpmg asembldeisc@Orand 22} dsuch iaiss theb@nyil 26
ather st de.of 4 UEBHe CarsFiAaR 2S8Rl (U Wos P hed 1a SR Hl¥ontl s
into an axi al @Rﬁlatlmt$|67y626;2§1&ed PecenbersVot 1978in ema.m:tl ng
12. - seen fir g hohe 5 gadi
t hr ouéq opp03| trgig'sl des ﬁ}? ﬁ?‘;,é- gééﬁggr;h%#feif%%oﬁﬁgé %ﬁ? ?igmt e pr oxr(ral
end of the yol¥Fdanps rRH-%P°5PP g SacigidasTherefirsl'a camdbe suiktablE
25. The slots d¥ilized. As shown in Figures 4, 10 and 15, the anvil

agsembiy 20 of instrument 10 preferably has two concentric'
_ annular rows of'staplé crimping pockets 20A and an annular
.20 knife cutting ring 20B.. The staple carrying assembly 22
contains a plurallty of surgzcal staples 22A pointing
toward the anvil assembly' 20 and arranged in two concentrlc
annular rows. Preferably, the staple carrying assembly 22
. also contains an annular knife 22B, concentric with, but
25 inside of, the annular staple array. Each pocket 20A of
the anvil assembly 20 is aligned with a respective one
end of a staple 22A in the staple carrying assembly 22,
and the knife cutting ring 20B of the anvil assembly 20
is aligned with the knife 22B of the staple carrying
30 assembly 22. In the instrument 10 of this invention,
distal pressure against the proximal end of the staple
carrying assembly 22 activates it, causing its knife 22B
to be urged distally into the knife cutting ring 20B of
- the anvil assembly 20 and causing its staples 22A to be
35 urged dlstally against, and to be crlmped by, the pockets
. 20A of the anv11 assembly.
Pro:ectlng laterally from opposite sides of the
housing 12 of the instrument 10 are a pair of one-piecg
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t oke 25 pernit the second handl e parts 30 to nove nedlally and dlstally
ﬁ the slots 32 in opposite sides of the housing 12. AS also seen % om
ufes 2, 7 and 12, the slots 32 i'n the housing 12 extend nedially through

%0

. its tubul ar wall and proxidgally of the pivot pins 26. The handl es
24 can be made of netal. Preferably, ‘the handles 24 are made from a netal

| Ezgvgr.eémai{éj é@W égﬁn?%h% :éngrg:%l?ﬁé}:%iiﬁtﬁgl es pﬂéeé%%? 2; ?t [ cau

_Pref eﬂéﬂﬁ%al{ Ht‘-,all r@f hhndh@ﬁﬁ?ﬂ& 12 by enadost ofhade annwkazn tinmes | onger
than %M%ﬁepig . RPPOLEE 'J:f ?ﬂ@“bﬁ:‘\ﬂ%ﬁ tvﬂ@ﬂf'e?ger Such

relative d| nMensi ons_ provi i clent anp cation orce of the
oper afthe &Qousing nk2 s unBhe Y@ kes 2R Gariest 8 pAAThARI RikoBandl es 24 of

i ssus t“r“'t’ e eljfﬁév‘??ﬂ gpa@ﬁdét‘c‘?}““ PaTeisdLas s Getehaul (10 o
i nstr g '{Pléﬂ%eﬁza AERts ®andl e part 30

pre}‘ ep&tﬁw 2‘8); m??@atdladhbnawoae scl.liw dfsrésr inbeng h.ezt Fﬁtr&ﬁotébwe;/er thid.s
an e critica acc ance Ww i nventi ogation an
di ?ren ({-é} t%“%?"&gsigl é&iﬂéiﬁ 3?8 i 2 in the
hf)u5| [ rhegrcﬂ:hmt sidei ofl :.té—@m dp:ﬁhezldLrTEBat:MSeamhdocat hons ﬂ‘ thed
slots 3 t ecqn e t ve dista an
e aPRRT RS 20 PRERbhs Rt B fRE' 182053, T g™ e U5 o)
novengokeof25 tand i ast akiadl elodr 132 2in ttherhouslingnili?y mAs 1%eend t he
Housi héeW BQg ) nger yoke 25
“or therﬂ%#%%é 5 9 ﬁglul&m]? %é k%TE’*{:'%léir%gar eac ?’ﬂ? 31 and 32
shoul Wswgesmnanoéa & gyl 28nand pamen;b distallyand shoul d
eX'te“? ’%H?(gﬁ’ :%iﬂﬁla ké"ﬂé Zﬁ aRhehe@ihgtyg proximl
each % %Ifi\

end o | n the ou3| n&'b ext ends. far enough Stally to
-

pr eveddiasent dhmdishalcepg dfﬁ‘hﬁ%v?ﬁg | Fher 8Lk H A batB. of the
sl ot gheiikd IE5 Tpéshibandee éé’i'!drﬁ HerddPe "Bi¥s 30 to move

medially and dlstally into the slots 32 in opposite sides
- of the housing 12. As also seen from Figures 2, 7 and
' 12, the slots 32 in the housing 12 extend medially through
its tubular wall and proximally of the pivot pins 26.
e The handles 24 can he made of metal. Preferably, .
- the handles 24 are made from a metal (e.g., plated low
carbon steel), and thezr first handle _parts 28 are covered
with a plast;c. . : : o
The dlmenslons of the hancles 24 are not critical.
Preferably. the flrst handle parts 238 are about three to
seven tlmes longer than the second ‘handle parts 30,
especially about five times longer. Such relative dimensions
provide sufficient amplification of the force of the
operator of the instrument 10, squeezing with one hand
the handles 24 of the instrument 10 together, to obtain
clamping, stapllng and cutting of tissue with the anvil
and staple carrylng assemblies 20 and 22 of the instrument lo
. As seen from Figures 2 and 12, each second
handle part 30 preferably forms a right angle with its
first handle part 28. However, this angle is not critical. :
In accordance with this invention, the location
and dimensions of the slots 31 in the yoke 25 and the



15 Iaterally avvay from the housing 12 and wing nut 16. \Wen the wing

NUk 16%'s held jn.the palmof the-hand of the operator of the instrunent
10, the first handle parts 28 of the pair of Chandl es 24 can be grasped by
the fingers of the operator's hand. The fi rsthandl e 20 parts 28 also
can be pressed towards the wi ng nut 16 and the housing 12 to nake the

handl es 24 pi Va5 kg us2 pnéoqz{eynsuzﬁ ghen die ﬁ@ﬁdefit@éagl VOlgoidiat] 1 St

hapdl.e * parts 2 npve t_ owar e W ng nut housi n and
thé seécond handFRe pRiRenstonsyandedosationr of sthe| §1lots 31 ang ¢ n‘n‘EﬁE

slots. 31 and e ﬁhth&doéécaﬁdahénmleslrp'&ﬁé 30! gsSmote mlsltath;dea@dl bed
por t1ons of 't NAERAILY 3 PREEEeRRYal qynbaiing  throught ERE BIGhS B and
with thgs-inver82 arporstmovement of the ﬂimalmmetpammemtovaﬁdﬁ the
ot Ty wec g e s | SpHPKRe! BEuaANg Aa (O AT LIS Ak Wiy £8)
bore 17 of the withputtinterfarence fxomdthe yokei25 o Shet Rauukar wvaldd
18, adj acent 't§£3é:e housfﬁgxlﬁal %dﬁi Of taﬁ&d Eg EEE%’;‘%?TV!]}]&%?WG

with threads on constricte eaX|a Qre evmng

or on
nut 16 as shomﬁh@ﬁd@ﬁe%"@e ga&nlllflﬂsr thap 2ack peFepenhandls nawet
centrajgrod 18, aﬂlﬁi&ﬂd'éﬁt&h&t proxithalidp fréii dbshtakhel pls.ew@mﬁé 26.

oPbosi te si des Breteral ””E%?rﬁgmlof&%oﬁt%ﬁ sipt, 320 i o o
adj acent the cendusingol2 léxtendsa faecenbyyh rdidtar)y 86apreverntyiemchon
TR cent ral r ot S AghELEhaR Y, 40" Tebm WA {4 BERETEYY RBALASE
of- the, keyways e sskoke32 Bhennthbefsmqm danxdlei partissdfbaye2mowedent s
L o LSRR SR SR S R gt o
keyways 34 and the keys JéB ﬁewé-m muts by beldaisuithe
anvil and staplwréflmeaéﬁef‘ahwa@ﬁw ﬁ?s%eﬁtalere%%erﬁfw
handle parts 28 of the pair of handles 24 can be grasped
by the -fingers of the operator's hand. The first handle
20 parts 28 also can be pressed towards the wing nut 16 and
the houszng 12 to make the handles 24 pivot about,plvot
p1ns_2§. When the handles 24 pivot, the first hand;e
parts 28 move medially towards the wing nut 16 and housing 12,
and the second handle parts 30 move medially and distally
25 ‘'within the slots 31 and 32 of the yoke 25 and housing 12
unless, as will be described hereinafter, mcvement of the
second handle parts 30 is prevented by portions of the
lateral surface 18a of the cent.al rod 18 in accordance
_ with this invention. '
30 | Rotation of the wing nut 16 of the instrument 10
‘can be used to move the central rod 18 either distally or
proximally within the axial bore 14 of the housing 12 and
within the axial bore 17 of the wing nut 16. This is
because a portion 19 of the central rod 18, adjacent its
35 proximal end, is provided with threads which mate with
’ threads on a constricted portion 17a of the axial bore 17
of the wing nut 16 as shown in Figures 2, 7 and 12.
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ir@ed orientation on the central rod 18 for proper fastening of tissug
ded on the proximal end of the central rod 18 is ‘a stop screw,40 %hilch
#xtends laterally of the'threaded portion 19 of the central rod 18. The
di.stal surface 40a of the stop scredd#40 i s adapted. to abut against an
iowardly projecting shoul der 42 that is |ocated in the bore 17 of the wrg
nut 16 proxi nmal |A‘hd?tf,]héf‘epofﬁféﬂe ggorp_,sg rﬂféeé%] WeF41 0Pod7ag0f the bore 17 Jof

the wi ng nut 16 e distal surface e stop screw 40 and the

shoul agentodfs diskal rend, ghasaa maémﬁ F1ahekeyHays 3%d 18. In”!

_accor ganeppidite Sides r’df“thé“ceh'&dlr %d@.S surhapgi#Obsof the stop SCV‘GW

40 se(ve a neans for_determnin the position of .the distal end iof
t he c%ﬁtyrsasir&(? PFovided 9B ©BPPRd Jzﬂe% oFRe ndDkEELOTy 12, is such
that shefave loﬁwt&waﬁﬂe(oari:yin@t ﬁsﬁenﬁﬂrff od2 th@jaeentaltheod 18) and -

 propoFEpEp e b H5T #LeReRily ALK RF JERYE RO R BERYASGi 1 of ¢ he

cent r on oppositendides lefigthe dhterdopsunfadceres tneaanymz.through t he

of ¢ naseeplY 20 Bl diedt ciR BpReTAY ol v PR SE 01, T T -

sur f aaadl@&mfﬁtﬁa.ntmgtlmut keﬁwayse 3dnvi | Thees & | quthenkem_ysa Fte

Chem B4 RT3 &F I8 BLABEE) VaS0URR MAIGEY 22 0ERVBRGS St on the

proxi metationaef the crentrali ngdnds :@Jaai;m reo t theahqusinend &i de of ,

the ayan B vihd hidie gl 1, Botatla th Wt PERG o usﬁérs&bod' ment, when

SUr 1 2E0%A8 FRAIAT, ngthe: 48, OfnEhen ReTHEER A 208 BhE REYRRAC |
Cﬁrrymww als SEb DY 0RO h.tﬁs&&%%ed:lf&@rﬁl%é Oét.néilﬁ gflgngh ; Itssue bet ween
(e ml@ow;s%iasa@%fzﬁegg%sm%%%
surf adadeed orientation .on the central rod 18 for proper '

fastenlng of tissue. S &

. ‘Provided on the proxzmal end of the central

rod 18 is a stop screw 40 whzch extends laterally of the

threaded portion 19 of the central rod 18. The distal

surface 40a of the stop screw 40 is adapted to abut

agalnst an inwardly projectlng shoulder 42 that is located

in the bore 17 of the wing nut 16 proximally of the’

threaded constricted portlon 17a of the bore 17 of the - o=

wing nnt 16. The dxstal surface 40a of the step screw 40

and the shoulder 42 serve to restrzct dzseal movement of .

the ‘central rod 18. - - .

In accordance wltb this 1nventlon, the proxlmal

surface 40b of the stop screw 40 serves as a means for

determ;nlng that the p051tlon of the distal end of the

central rod 18, relative to the distal end of the housing 12,

is such that the anvil assexbly 23 (on the distal end of

the central rod 18) and the staple carrylng assembly 22

(on the distal end of the houslng 12) are properly spaced

apart for fastening tissue between them. The length of

the central rod 18 and the lengths of the coaxial bores 14 o

and 17 through the housing 12 and the wing nut 16 are

such that, when the proximal surface 40b of the stop



15 of the stop screw. 40 is flush wth the stepped surface 16b of €2
wimg nit 16, the anvil assembly 20 and the staple carrying assenbly 22 ake

as cl-ose~aS is generally considered suitable (not too close) for effective =
fastening of tissue. 20 V\he{z_t he proxi mal surface 40b of

the stop screw 40 is flush with the pr_oxirr-é Surface 16a of -the wing nut 16°

or flush with the stepped surface 16b of the wing nut or |ocated between
the proximal afskew egpeil sElashpsilead ;avdplidiamf withwhe proximal

i nstrument 10 25 f this,.nvention.c be_,used f rgical
fastening ti ssﬂg%ﬁejeﬁatﬂg g’Fl i 159 Dk 3&20 he ﬂ‘égitégﬁgmﬁ# igongand
assenbly 22 asthe |$tdpleli cansyinghassiemdlyer22 Baferprépertyi spacests apagth
the instrunmentg..a M tYs : | 0. Figures 1 and 3A, nust be
renoved 30 fbfz%?%?éé?%ﬁe¥ﬁ§%§9e§é5£§gﬁg§§é§he first handle parts 28 -
can be squeezed toget herPrefemabiiyy h& Whepred surfacenbebi d§ Provagdednds
of the wire S%r?t?étﬁ)?ﬁﬁn&}esﬁ?ﬂ%d 16a @%%ﬁ@w;&ﬂéoﬁiﬁ’& 1Be aldjaderigndl e
dded_sa e e

parts 28 as an a ety ature to prevent t andles from bei ng 35
moved nedi al | Y@ 0RRYOR [RAREIRRGOE2 |a%3Rl RrFard/ Ip "R unent -

10. ihs rggdy tC’hxiﬁ_SId@g tifsue:.h_ 'sﬁérése&rtarl _Bpraﬁlm:@é“ : te, whefdtha pﬁl’dxﬂn&_ Brl :
usner IS rov e | e axl a ore (0) - - Oousl! Nng.
b *the nstrufiniace 400 o8BS 8¥0B, skiatt 40 i Ebush tith Hok Brofial
proxi¥@l |y witéirfade bbacofithdhwirdicsmit &gl othe henyithasseably 20 and
ti | arl t ' Ly [ t ] '
D apl o5 ca P08 SEanfe CHESHAL" kel d2 e BLSRURLY ADatad Ypart

0
urge its knifcf@@Bfastening tissuehbetween cthemngiseng 208 close enmugh

assenbl y 20 anﬁ% ie;w&eféfsa%eegew%ﬁaﬁ# 3hat apal géfzet.-amo%@iﬁé’@ﬁs@f- |
the-anvil asse y to crinp e Stapl es. e pusher 50 Is,. thérefore,
subj ect 10 to & yefastening of tissue- stWeR nbhanBrogimady SHrface (&0b

L0 e {nscopogte fa0g sEpomithts 3,i0c uo-insminigpun ey alico
kilos) ). It i%f\rl)%lé?e‘ff%ﬁ nuL ie, e anvil asse }?'20 and” tHe séap8fe
: . carrying assembly 22 are as close as is generally considered
suitable  (not too close) for effective fastening of
tissue. ' S S _
20 When the proximal surface 40b of the stop
screw 40 is flush with the proximal surface l6a of the
wing nut 16 or flush with the stepped surface 16b of the
wing nut or located between the proximal and stepped
- gsurfaces 1l6a-and 16b of the wing nut, the instrument 10
25 of this invention can be used for surgically fastening
tissue between the anvil asserbly 20 and the staple
carrying assembly 22 as will be discussed hereinafter.
Before fastening tissue with the instrument, a wire _
' ~ safety stop 44, shown in Figures 1 and 3A, must be removed
30 to free the handles 24. Then, the first handlé_p;rts 28
' can be squeezed together, towards the wing nut 16 and
housing 12. The ends of the wire safety stop 44 are
mounted in holes 46 through the first handle parts 28 as
an added safety feature to prevent the hﬁhdles from being
35 moved medially towards the housing. 12 until the_operator
of the instrument 10 is ready to fasten tissue.
As seen from Figures 2, 7 and 12, a tubular
pusher 50 is provided within the axial bore 14 of the
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‘the pusher 50 be made of a netal (e.g., plated Iom115 carbon steel).

entral rod 18 is located within the axial bore 51 of 'the ,pusher 59. .
entral rod 18 is adapted to nove distally and proximally wthin the f
51 of the pusher 50. The pusher 50 is located distally of the 20
ricted threaded portion 17a of the axial bore 17 of the w ng nut 16.

To protect the plastic w ng.nut=183 -about the constricted portion 17a of

its axial bore 17, from bei ng harned by .t he, net al gusher 50 or _t-he netal \‘J
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e second The central rod 18 is "located within the axial
bore 51 of the pusher 50. The central rod 18 is adapted to
move dlstally and proxzmally within the bore 51 of the
pusher 50. The pusher 50 is located distally of the
constricted threaded portion 17a of the axial bore 17 of
the wing nut 16. To p&otect the plastic wing nut 16, about
the constricted portion 17a of its axial bore 17, from being
harmed by the metal pusher 50 or the metal housing 12, an
annular thrust washer 52 is prov1ded about the central rod
18, proxlmally of the pusher 50 and housing 12.

As seen from Figures 2, 7 and 12, an annular
groove_SB is provided in the lateral surface of the housing
12 near its proximal end. As also seen from Figures 2, 7
and 12, an inwardly extending, annular shoulder 54 is
pfovided on the distal end of the aXial_boré 17 of the wing
nut 16, and an inwardiy extending, annular shoulder 55 is
prov;ded on the proxxmal end of the ycke 25. The wing nut
shoulder 54 and the yoke shoulder 55 engage the groove 53
in the housing 12, so that the distal end of the wing nut
16 abuts the proximal end of the yoke 25.

To allow the distal end of the wing nut 16 to be
expanded temporarily, so that its shoulder 54 can be



15 handl e - parts 30. The | ocation of the di stal end of each *
sl gt 6?/I-n the pushér 50 is critical to the proper operation of the
instrufment 10 as will be described hereinafter. In this regard, the distal N
end of each slot 62 must be so‘located that it can be urged distally by a

second handl e 20 part 30 as the secon&lhdndl e part noves distally and.
medi all'y when its first handl e part 28 is pressed towards the housing 12

Wng nut 1fy rmvﬁ%@gséibo%dgso:ﬁ%@ﬁéﬁsﬁﬁ gihoo g&e&p hecated

h they can i'cl ent lstance by jovenent of
the setoks Pénare Bé'PFé' QR Qms%ﬁﬁ §i485e O Bdsenbl y

22dl ts haCL Y ?t eguByléhe ~ihetL ettlot&vemerax@énd tpranshta%lgo f:mh titee saiasttast ﬁZA
an e knife e st.apl e _carr ass ar e e
anvi | assenbl,yeﬁg ?g %ﬂ& 8&%&“&: %/ %‘i’% 8an 5%59 ﬁe%%‘%ﬁgé are -
proper§y crinpealbyofhthendilstals@nd )ofAsheI wmngeantf El.cﬁm Fi-gures 5, 7, 8,

12 and 13, a circunferen I I 4.1 S 0 t

surface 18a of the centrgh% (?%ﬁfé' %&Q%g“%ntﬂé &ﬁ rzo§>}| rr%&%t!r?%fégstal
ends of the axprboximadly €zomdhehargmlar r@lngtﬁ3ott°tﬂ'§1 wali andhe
central rod 18,9 gngr bhigalst0 alieyPIaRe o LPRIARL OB &ﬂ‘%ﬂé\%k@ﬁﬂs 8 of -

this invention as w | dcus her ei hi s re ar t

proxi mal end obet aEPgRéede temporaticl ¥er$? aFhat ths shonlde ? “the
Iocaz £§ S§6t hgbkéhzseeangseo{ﬁa@citm@fcw Bﬁadbe B3 br.f.39:hé GioueihgoRi.t s

i vot ™ pin can nmove nedi a 0 the groov i
ltohe Ialtoeral surface 18a &F F#bé‘%%lfb*@grﬁ§ prgm ﬁr‘\#ﬁ) éhagg’ggge 4tso
when the fi rsthasndl palar of akiale sﬁ@sseeatowams blp@ds:ui'sa reides aegtending
t he proxi mal g# 0 I Idl) s I
of , Ito heXIpI’OXI X gﬁ%t‘a&%gl%;‘béﬁ%‘ﬁw%i ﬁ%é giaﬂ'x er"]ﬂéﬂ‘ s?éﬁ:pé%éliga
t he groove 64 sumewhatl gc.‘etad:@,r slma;mathe reidthood ome &Ff dthesecendond
hand| gepart 30119.?8{1%015‘3 &Y.V pHk t Bﬁeo@“‘tﬂet Qﬂﬂtﬂp%ﬂd nsr:aealcttst
the di3tal end g T OoVE" 6’4 unti |

IS Sta g carryi assenb j\_i
activated by dB3eEl 6ﬁnv.an§he Fushaer pi@hb? ssltlcal to the prope operatlon

of the instrument 10 as will be described hereinafter.
.In this regard, the distal end of each slot 62 must be so
. located that it-can be urged distally by a second handle
20 “part 30 as the second handle part-moves'distally and .
‘medially when its first handle part 28 is pressed towards
the housing 12 and wing nut 16. The distal ends of Fhe
slots 62 also must be so located that they can be moved
) distally a sufficient distance by distal movement of the
.25 second handle parts 30, so that the staple carrying
| assembly 22 is activated by the distal movemeat of the
pusher 50 and the staples 222 and the knife 22B of the
staple carrying assembly 22 are urged ‘against the anvil
assembly 20 to fasten and cut tissue and the staples 22A
30 are properly crimped by the anvil assembly.- .
As also seen from Figures 5, 7, 8, 12 and 13, a
circumferential axial groove 64 is provided in the lateral
surface -18a of the central rod 18. The location of the
proximal and distal ends of the axial groove 64-and the
35 depth of the groove 64 in the central rod 18 are critical
to the proper operation of the instrument 10 of this
invention as will be discussed hereinafter. In this .
regard, the proximal end of the groove 64 in the central



@ased by distal novenent of the second handle parts 30 against the d‘l st al
nds of the stots 62 in the pusher 50), so that the 'stapl es 22A and knife e
¥ B of the staple carrying assenbly 22 are urged agai nst the anvil assenbly
4 .20 to fasten and cut tissue and that the staples are properly crinped by
“the pockets 20A of ‘the anvi-I’ assenbly As further seen fromFigures 2, 5, 7

and 12, each second handl e part 30 extends through one of the axial sI ots '

i 31-'Oid1 1g ks bendochteds B0 &hat othe 3endn66hefh@asingsecondd into one gf
roxu rmfﬂ' 63?@06 refoltae ﬁb?ﬁ‘%té%;@é&sﬁiﬂnz's” Raingsy@ and 5, when the

' ace b of -the sto not” fTush wth, or proximal
oﬂ‘e ¥ dakel ther 9&'@@%&%W%W‘J\Fn§bﬁ-ﬁ-ﬁlm %gﬂelﬁ%'ﬁo’{:heend 66 of - each

sqvéw.-ilarysl&ffaeét 1830 o3 ire a&éﬁfﬁﬂf&dl neryro%maﬂrry éga of the
tral rod ég pr |rr%%4tp,f e 64, cannot nove distally and
&,195Pq%R % hovBED i 9nPFF§§r3§ PEPESSSEA y when the
prmmrms suié daoudihgofi lmﬁtmiexscmw PLokimbludumfdde .20bpr oxi mal of,
%OEHP Ieﬁr% sur fate  16a of %b &g nut 16 Isn\?gtej éfno{__ﬁ end 66 of each
R PGFEV36Y A% TIpsh A tRe: OF PTafd 1 y*Pfito the groove 64
| lpﬁd:amaet\tswi:faoel 18awcifhditie adintg immgtaléi. nsAlishy, |eeral surface 18a of .

oS oG Ay BBAE 0 ing ole P BRARRR it ha @ BREDS", LG 000

f memate qrid 066 pofi erch diestand chapdbecparialdot mn am;rel d| stance fromthe °

pi i, tQat I f . Wen the renote
%’g%ﬂ']’rf}( e%hggecgi.gbhan e vgf&é@e Qﬁ?ﬁggnge%?; ge o m)ve distally and
n@éﬁiﬁ# end o £hthgr geeeover 64 Wkeﬁh¢a5tﬁ9aels=m in Figures 7 and

1%ssai %?nﬂsha&@hwwa é‘:?sE‘tQPVﬁo%ﬁEﬁH hﬁ%@%uéﬂérdls%t al edge of
?nn‘e of the o;s 62|nthe sher to nove pusher distally. D stal

@istal m°Vem?§?fér°f>(ﬂ?;%u§@§°¥1ﬁeh§P&%% Ra¥t§i 3§ assenbly 22 to
zié’@'fﬁﬂb apsthal erids Sdﬁp&wé %@ndzk&nfth@%@&eﬁrseq distally

a%g }ﬁ}ﬁth ocket éOézindt Eim:ff ezggt !fn%hrlnsq:ZOPé respectlvely, of
carrylng_assembly 22 are urged against the anvil assembly 20 '
to fasten and cut tissue and s¢ that the staples are’
properly crimped by the pockets 20A of the anvil assembly.

: As further seen from Figures 2, 5, 7 and 12,
each second handle part 30 extends through one of the
axial slots 31 in yoke 25, one of the axial slots 32 in-
the housing 12 and into one of the axial slots 62 in “the
pusher 50. As shown in Figures 2 .and 5, when the proxlmal -
surface 40b of the stop.screw 40 1s not flush w1th, oxr-
proximal of, the proximal surface 16a of the wing nut 16,

. the remote end 66 of each second handle part 30 abuts
against the lateral surface 18a of the central rod 18,
proximally of its groove 64, and cannot move distally and
medially into the groove 64. As shovn in Fiqures 7 and
12, only when the proximal surface 40b of the stop screw 40
is flush with, or proximal of, the prcx;mal surface'lea
of. the wing nut 16 is the remote end 66 of each second
bandle part 30 free to move distally and medially into
the groove 64 in the central rod 18 without abutting
against the lateral surface 18a of the central rod 18, :
proximally of its groove 64. This is because the end 66
of each second handle part 30, remote from its pivot



anyil dssenbly 20 and its staples 22A are crinped by the pockets 20B of
anvil assenbly. The use of the.instrunent 10 of this invention in an
arastonosi s procedure is shown in Figures 1 to 15, particularly Figures 4,
10 and 15. After diseased tisstde 20 = -elléa hol |l ow organ 70 has been
removed by conventional techniques, the distal end of. the instrunent 10 is

dth |_I Jbh
o7t besiialahecll BUASRY M Mhd PRl oty it i Eatle! bpRuEe
rectumin anasthanstheoﬂathr&&sdlstangegﬁrbnttbalD@Wﬂilﬂ}nrﬁpr €a
.appr oach), S SEQEa?n%ﬁ.r%%Ti@ﬂ '°f‘s'§%'béﬁ%| gxt:%raj geyond the end of

the first tissue secC anvi | .asse X i's then nq@g éhally
of the staple carrying a¥beRorthe rempoterendng tﬁg Bash mfcH BP?BF Bng

the wigg nut 1ﬁa§&“305:}sh‘ﬁ%% to m&ﬁé\td?étaﬂﬁ v18nido medialliiptthty theough
the bore 51 of the gﬂgr 5 nt|I dIS t surfa e 40a. of .1 he 3%09 %@dﬁw
40 abut s -agai ngFOPK netRa t Fnaﬁhé 12 FEIYTeEt 7t

wi ng nut 16. RpRgat ea&hOfseUmd:em‘rrdﬂe rpair'ﬂ:830heanr atove r@.stel]zwnggamnsm

nestnbly 25 whtBR GLPFaL et 4f Sls &Y 18, AeH; &3 W g hiuRer s0,

as the central toomo¥e rrirec pusheimidistalle sB@ﬂﬁ&meﬁgﬁanﬂ-thﬁhend of
the fhst sect S [ t r§x3i
o HASRRL SoSUdnsls Ithd WCaplé Eégi‘.?g‘ihgsu APl g 281 Y1 B4

asse y 22 an aroun e cent rod The end of
t he second t|s§9§l§a@BdonSD4ﬁh§§|¥ﬁ$ﬁ§%@2¥e§h32 d ke $2B02RRd ti ed

around the canyg. k-.draﬁs?a%ﬂlxr aguiinde e cRE%\ﬂn 20A Rirgtrehé, khligewi ng
nut 16 is then rotqted ggain inN. the opposi gydlrﬁftlon to ve t he ”%Hm

rod.18 and t he®¥ P9é§ [3PEa0 GRS BE Va7 he2HP TP
surface 40b of ahdethirongic dysiie ibetween thbhstaphaﬂcaxhyﬁmgxasabmbly 22

Lhe PAgLT™! SUtehe il et 48! ahd 11 Mot 'S8 b5k, BOTHAL
surface 40b ofbyhthstppchatsman|a£fthahanv1l assembly.
The use of the 1nstrument 10 of this lnventlon
in an. anastom051s procedure is shown in F;gures 1l to 15,
partlcularly Flgures 4, 10 and 15. Xfter diseased tissue
20 - of a hollow organ 70 has been removed by conventional

and through tlssue betmeen the staple carrylng assenbly 22 15 and tZ§:;;>

techniques, the distal end of the instrument 10 is inserted

through a first hollow sectlou 72 of the two sectlons of
tissue 72 and 74 to be anastomosed (e.g., the instrument
is inserted through the rectnm‘ln anastomoszs of the

25 .large intestine using the rectal approach),: so that only
the anvil assembly 20 extends beyond the end of the first
tissue section 72. The anvil assembly 20 is then moved
distally of the staple carrylng assembly 22 by rotating
the w1ng nut 16. Rotatlng the wing nut 16 causes the

30 central rod 18 to move distally through the bore 51 of
the pusher 50 until the distal surface 40a of the stop
screw 40 abuts against the annular shoulder 42 within the
axial bore 17 of the wing nut 16. Rotation of the central
rod 18 when rotating the wing nut 16 is prevented by the

35 pairs of keys 36 on the staple carrying assembly 22 which
slide within the axial keyways 34 in the central rod 18
as the central rod 18 moves distally.

i)
7



. W he proxi mal surface 16a of the wing nut 16, that the anvi | assenbly‘ _
e the staple carrying assenbly 22 are properly spaced apart for % | |
steéning tissue between them However, if a smaller space between the

anvil and staple.carryi.ng assenbl- ~44~20 and 22 is desired (e. g.,. -for .
fastening tissue that is sonewhat t hi nner than normal ), the wing nut 16 can

be rotat ed furtnsrshawﬁo\ieuﬁe;@é 4;aﬂue0€n380§hd;ﬁéﬁefﬁ§tl assenbly 20
_fl]rjther [ OXI #xﬁuntih t.he- mgje surface 40b@%f t e stop screw 40 is
- bet weRHCEHAR P B FAEF U2 thdh PR FARLES BT AR GFR I he wing -\
nut l€arrying assembﬂ.y E’Eglami fied &roahdwthe centxaippeoldsbaface 16b of

ascorl 2obtttn 755", 188, 351 46, SR8 sStoRh iBARR de e 08 [ on o (he

i proxiisl £itteédcever the snwilmsserBlyn20chnad tred adoumpd okheal and

" st eppggh e a 0. Al o t wing nut 16, the instrument 10 is ready
to be use {'aﬁ? %Q b gtlussuees‘g%flons 72 and 74. vmth the stapes 22A in

the stapl e. carrd$nghewpednl Figure €hothei winggnus 16 i themn in Figures
11 anghdZe dh§ &iﬁeﬁga%%y%féelﬂﬁa&ﬁﬁﬁmﬁeﬁweo?ﬁée hol es 46 in the

g first hand rts are en squeeze so that the first
hand|<éerp1a¥§% mdalé andedheoRnvibl  assemhiy 20 thereen pmwoxsh@aid¥ housing

10%6&6&%&10%9:44&“@'@019%?8&8 &eobofsa:e@wtléhe pi vot pins
noye, di stall hr oug he axi gl slots 31 in_the yoke

et ik gt P R
. causesftﬂees\emgdnhanmbe PaCEmaL Y P ﬁﬁéeaxﬂeit 9bls11ﬁnﬂ1 r@f.llahéy t hrough
t he \%eagr%ots 6£ 2%}% q? ﬂ Iylg u into the axial
gr ooVEERTE R+ A QnFF RYYE 5 ?gféf“gy gé‘?n?t %*’%?al edges of
t he sthe pfic@ximal hsupfaker 49b asfmnstostgueasmzw flushand 13. Such
o Ern nd (EeSRER0Y, BARKLOVER 38 bhe"VLE b OF FEES 10T RO
port iche amwkl nassemblys zgranch e sbapiecbarrydimgntassembbyt 28ue
are properly spaced apart for .faste_m.ng tissue between
them. However, if a smaller space between the anvil and
staple carrying assem.bl:.es 20 and 22° 1s des:.red (e.qg..,
. for fastening tissue that is somewhat th:r.n.ner than normal) '
the wing nut 16 can be rotated further to move the cerntral )
rod 18 and the anvil assembly 20 further prox:.mally until i
the proximal surface 40b of- the stcp screw 40 is between
the proximal and stepbed surfaces lsa and 16b of the wing -
nut 16 or, as shown in FJ.gure 7. J.S flush w:.th the stepped
surface 16b of the wing nut 16. '
' ) When the desired spac:.ng of the anv:.l and
staple carry:.ng assemblies 20 and 22 has been achieved,
as indicated by the pos;l.t:l.on of the proximal surface of
the stop screw 40 in relation to the'proximal and stepped
surfaces 16a and 16b of the wing nut 16, the instrument 10
is ready to be used to fasten the t:.ssue sections 72 ‘and
74 with the stapes 22A in the staple carry:.ng assembly 22
as shown in I-'J.gure 10.
As shown in I-'J.gures 11 and 12, the wire safety
stop 44 is then removed from the holes 46 in the first
handle parts 28. The handles 24 are then squeezed so
that the first handle parts 28 are urged towards the w:.ng

. °
i .
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until the second handl e parts 30 abut against the distal 15 end of
grgove: %4 in the central rod 18. In this regard, squeezi ng the handl es 24

capyses each second handl-e part 30 to nove nedially and distally-and to urge
.the distal edge of a slot 62 in the pusher 50 distally, to nove the pusher.
50 distally until the staple carrying 208~ assenbly 22 is activated by -
t he pusher 50 and until the staples 22A are urged di stally against the '
pockets 20A of the anvil assenbly 20 t.hrough the approxi mated sections of
ti Ssde 72 muit 16, apde thea s idkA X2 ¢ cThipedabgeshdheoceston@diandhe t he

portions o£ %.lag §8C 1o ’i‘%éc%té 'mg&%%lvot gﬂgé@%g{%h@gvﬁutures 75

and 76 and e staples are cut annu kni f e-knife
cutting ri ﬁgsﬁéélifs a@ﬁomdwlmglﬁlér%gm thacasiadnedotia Bk AR theenti on,

Stap' es 229oRee28" bR tHPdle ﬂf&@&fafoé\wi:st Be ihV'ﬂh@SI-ﬁdii@iﬂ 29230
he sang extegt, re rdIe of V\hé‘&er grom mal surface 40b of the

oi) screwrhds; alP SR apfle; RArLSoRGdic NMVYQte 16a of
the Wi ng ndﬁ.staiufhand sn i 22Aﬂus¢ hnﬁherranﬁf.o.f sUJ@&ZOEOE@etnSﬁhevml ch
serves to .2 C
i stal movBHBREEoPos @5&%} LIPTIBRE Bk AXAAL Boeis 69y s
t he sane whnt the ceatpadxind ]saJ;rfamé dﬁbtallyhagan.mtsdﬂmvdﬁ:)stalfl ush
with, or s&:ci; e
feature pég?b'gabf(r)%ht @q'h %i%s n gﬁﬁﬂj{g.@' rgg)oéleg r}ﬁ& rod
18.@ 0 be | 3Bt éé- s§unmnmnfem'¢nqﬁ okke serap nga@dhm@asﬁeﬁ)l%% QQA can be
obt ai ned w,§knbae inatlerFEindd, ffcﬁﬂaéﬂireﬁérﬁio%eb&eﬂ:ﬂéﬁqwaﬂm surface

40b of the 5 crew 40 is flush proximal of, the

el oBRFSace13Banp s haycRtiAL 604 DB o sucks Be HHE ROLLIGHS of
-tissue 72paogikdlhafe ieeryy wfcere@l bamd hguehapbeemadk arwh ctbnbintbe

and vi ng. nHREEs B BRcend i pafis| Ah MnB¥Chea R Md CERER 1 10
ask®nbl y zendanfbeheega:row:\md 6% in cche heentsamerbét \Zhaen tlh'enlzhlsn t-hi s
regard, thfe&h&ﬁﬁ Qﬁﬂ@éﬁﬂﬁﬂwéhékhandles 24 causes each second

handle part 30 to move medially and distally and to urge'

.the distal edge of a slot 62 in the pusher 50 distally,

to move the pusher 50 distally until the staple carrying

20 assembly 22 is activated by the pusher 50 and until the
staples 22A are urged distally against the pockets 20A of
the anvil assemblf 20 through the approximated sectigns
of tissue 72 and 74, the staples 22A are crimped by the
pockets 20A, and the portions of the sections of tissue 72

25 and 74 between the sutures 75 and 76 and the stapies "22A
are cut by the. annular knife 22B and the knife cutting
ring 20B as shown in Figure 15.

In accordance with this 1nventlon, staples 22A
are crlmped by the pockets 20A of the anvil assembly 20

30 to the same extent, regardless of whether the proximal
surface 40b of the stop screw 40 is flush with, or proximal
of, the proximal surface 16a of the wing nut 16. This is
because distal movement of the pusher 50, which serves to
propel the staples 22A against the pockets 20A (i.e., '

35 distal movement of the pusher 50 into the staple carrying
assembly 22), is the same whether the proximal surface 40b
of the stop screw.40 is flush with, or proximal of, the
proximal surface l6a of the wing nut 16. This feature



noved |l aterally away fromthe housing 12, so that the second handl e.
4s 30 rotate about the pivot pins 26 and 15 move ‘proxi mal |y afd
"%‘“ ally out of the groove 64 in the central rod 18. Then, the handles 21
‘are held apart -by replacing the stop vglre |l ock 44 in the hoI es 46 in the

first handl e parts 28, and then the valng nut 16 is rotated again, as

descri bed abaove, to separate the anvil assenbl y 20 20 fromthe staple
carryi n@eﬁﬂlﬁﬁiﬂﬂ%é?dlsfhﬁréﬁﬁt o thlee Jristviei BNt d OcgancBatwaihdr awn frof
t he faster%ciélss ctlg a 72 a 4. T excess tissue, ,cut rrrbe/vay by t\ag/
knife 228 guFtyi g RERRSE FFREPIRG

. central thed stSpes czmAbeanebeveﬂtatlder with thechisegumehlt aleg i nstrunent

st r bl (7R Fhetfed ekt BRURRT TOOHARR 200 O Bl et |

5110, el stop sexew e‘b@onsll fijush whéhg! a:erpmx:fmal\eofnsthenpm'bxmnaif 30

Fi gureseslult ééi’@é/eofﬁéﬁan%ﬁgng‘g%rglss %q&dlffer by -one hundred (100)

fromth enent's of Tns %—‘gureslto 15. . In the
i nstrument 110, tHeftercthafsegtivns of dtisisus r'ereandthhaVbeen repl aced

b | h d 35
Shout 1 Becay SR P the Brafiesndae Bd g byt Ral A ¥
bet ween 3% hangdlass 2% sare 1A§V§éeﬂaitﬁ§|%lﬂ-ﬂglﬁ"€3§l fremdthe, honsinekizg cam

1.0ring 1441:&?%71&1 Qﬂﬁfaié)’ §6|tﬁbt0%he53% 9120 UHr P g X Ss &bl e 23ousi ng

Its Illptlcal shape, at the ends of its

112, - with n,
maj or afPg aﬁ’é’ilg‘g afsr%ﬁﬂ?bng gﬂaFaE‘u o 5@@?%@%3?%@%?%511% FLHN& axi s.
| n oper betweer Hrhénocklm thfsr regatd) e st handPé artéd% saf ety

et e S 0B LR il boromacog e ol Lo e
118 i s secandd harsle iparts B0erditatal ammftndﬁq:imlslpi;nslzs and hat t he
152;;:;'6(1&25;%{%? RGN AT RIS bul) B e b L VR, 358,57 Pl
144 hascentral rod 18. Then, the handles 24 are held apart by . ’
replaclng the stop wire 1ock 44 in the holes 46 in the
_flrst handle ‘parts 28, and then the wing nut 16 is rotated
_ again, as descrlbed.above, to separate the anvil assembly 20
20 from the staple carryingsassembiy 22. Thereafter,.the |
instrument 10 can be withdrawn from the fastened tissue |
sections 72 and 74. The excess tissue, cut away by the
" knife 22B of the staple carrying assembly 22, remalns
tled around the central rod 18 and can be removed and
25 - dzscarded with the 1nstrument 10.. : )
Shown in Figures 16 to 18 is another embodiment,
generally 110, of the instrument for surgical fastening
of this invention. In the instrument 110, elements
- corresponding to the elements of the instrument 10 of
30 Figures 1 to 15 have reference numerals which differ by
one hundred (100) from the elements of instrument 10 of
Figures 1 to 15. In the instrument 110, the wire safety
stop 44 of instrument 10 has been replaced by a locking
cam ring lé4. The locking cam ring is rotatably mounted
35 about the axis of the housing 112 on the proximal end of
the yoke 125 between the handles 124. As seen from
Figures 17 and.lef-;he-locklng_cam ring 144 has . a generally
-el;iptical shape about the ‘axis of the housing 112, with

.



maj or -axi s extending between the handles 124 as shown in * Fi gure 17 @
t hg fyét ends of, the | acking camring 144 prevent the handles 124 from -
bei-ng noved nmedially towards 15 t he housing 112.. When the | ocking cam
ring 144 is rotated about the yoke 125, so that its M nor axis extends - :
between the handl es 124, the handl es can be 9Toved nedi-al |y towards the

housi ng 112 wit hout | nterference from the | ocki ng camring 144 as shown in.

th&;e 13 OI20 the ends of its lllldip ﬁldzﬁ Ltﬂd@pa; ogd }th%t etdus%@Oﬂtgen]gs ]

S an esc are [ tlve o] nci t e

i nventi on and ﬁi?g ﬁ%’%ﬂsbﬁ&&gfn%éﬁt%/'o HeBee E‘#]St I#fe gﬁ?ﬁ 2

the art wt houitslapanorngxﬁ.som t he scope. of the i nvention, the forns 25

her ei nbef ore descri bed bein r r n [ rd,

it is contenplated that g*il QPE?ag:'ai%’txg gt{ﬁ% h%gﬁ:ﬁg@ 5‘?‘0 d s&uér‘flgl C%#@QQ

fast e ng of - t&% saRnaddedosafetyd fleatune o cmrweat thlet handles 124

cont enpl at ed tbfémtﬁézﬁeuﬁb%d Weldd 4t ftf‘xfﬁf&s {-.EQ h%%*ﬁfrﬂ ﬂ?j éﬁetﬂgf es
as ot

er ele

30 of the, housin ng  nut
st rument of IRFCTHRGRE! Lo BTG g e 25 other ele centERk Tod 118 -
circular, suchigslocated, relatikve HeertHordpspant eddt bt 1o m&ﬂﬁﬂénﬁn

th t wo I | d.b th t t th enti
or o Lhan (4 Dage R cgi 4,02 & Bhamhe SrrEvinfonssapaies oF ehe. o)
a tullo ar housimstinment aneapn:apelmiye ed apast Sbat ﬁdstﬂnm@euﬁsue

bor o-of sai d HEPRG areRapFEEn %%Df}r ) B Rin, SIS L e

bore; said pushRjonzaxig axtandangsbatmemmheghandbeghlms asizshewnwanl ;

. % c) a I-y)d egéakb,&t' ndse fvl “1 S&%kS ﬁ%'% aflapt ed to
move distally and I‘OXI mal y w thin sal er; sal centra
prev the handles 124 from bez.ng moved medially towards
15 - the housing 112.. When the locking cam ring 144 is rotated

about the yoke 125, so that its minor axis extends between
the handles 124, the handles can be moved medially towards
the housing 112 without interference from the locklng cam
ring 144 as shown in Figure 18. *--

20 It'will be understood that the embodlmeuts
shown and described hereln are merely illustrative of the
principles of the invention and that various modz‘zcatlons
can be made by those sk;lled in the art without departing
from thegpa.ﬂban% scope of the invention, the forms

25 ) hereinbefore described being merely pre‘erred embcdzments.'

In this regard, it is contemplated that all the: parts of
the instrument for surgical fastening of this invention
could be made from metal.: It is also contemplated that
the housing, wing nut, central rod, pusher, and the bores

30 of the housing and wing nut,’ as well as other elements of
the insprument of this invention, could have cross-sections
other than circular, such as square. It is further
contemplated that only one handle or more than two handles
could be'oseq in the instrument of this invention. '



d ha an_axi al groove in its lateral surface; d) means, | ocat ed at’
<Egﬁe prxtfﬁar_aﬁa_ﬁf“ard~hou3|ng for noving said central ' rod, distally*ande
r oxi ma’m,mmr usher; a handl e pivotally nounted on the
t ubul ar 'nm MSI ng; the pi votal mounting of said handl e being
rem

_laterally spaced™ e tubul ggrwal | of said housing.; a first part of
said handl e being | ocated on the side of the pivotal mounting rempte from
sakgé2353|ng and bei ng adapted to nove about the pivotal nounti.ng tomardge/

- Sa& 13i ng; a second part of said handle being |ocated on the other si

of the pivotal o Antsumgical afastenhingaidshorusient, wiicchbei hg positioned .

WA& ciBg slot i n said housing and within the slot in said pusher; the

secon parf of said handl e.bei ng adapted to nove distally against the

distal end of)t heasitabulan houpimaehavingoan axi®lpusher distally within

the borgept agigd aR0Wkiiid Wr¥e "YESRNExeEnl Qgpart part of said handle

towards,said hou5|ng the end of the secon sald handl e, renote
from itsybubulge i’ﬁaol(;t'al mounti ng, bei ng spaced from t he pivotal mounting

by a d|stanca)greatmeuyﬁrwﬁ&gﬁgfeaﬁiammyta@@aﬁgaMEen t he plvotm
Tount 1 RSy Bl Bt U LR8Ok atB BB AO ¢S | i D
sai d cemovel dn.sdt_alg.)y arsl gteximal Yy nyishianthe boreed in a predet erm-ned
and tne=te: Bpehed sdvaty a% pEro18E, BRLERdY 00 T aasenbly bel ng
actlvatthrﬂyghlsﬁﬁ hﬁhn&ﬁruw sald pusher- agai nst the proxi mal end of
sai d staple EQVrYEP%éﬂﬁﬁﬂﬂ”ﬂbdSQxigﬁiysiaEh%édﬁ&ﬁjﬁﬁﬁﬁd dlstally agai nst
sai d angggd gagher and adapted to move distally and
- proximally within said pusher; said central
- rod having an axial groove in its lateral
surface; ' ' ' '
' d) -méané, located at the proximal end
of said housing, for moving said central rod
“distally and prox1mally within said pusher,

e) a handle pivotally mounted on the
tubular wall of said housing; the pivotal
mounting of séid handle being laterally spaced _
from the tubular wall of said housing; a first
part of said handle being located on the side
of the pivotal mounting remote from said
housing and beir »g adapted to move about the
pivotal mounting towards said housing; a
second part of said handle being located on
the other side of the pivotal mounting, adjacent
to said housing, and being positioned within
the slot in said housing and within the slot
in said pusher; the second part of said handle
being adapted to move distally against the
distal end of the slot in said pusher to move
said pusher distally within the bore of said
"housing upon movement of the first part of
said handle towards said housing; the end of
the second part of said handle, remote from




h) nmeans for determ ning that the axial position-*Iﬁ"f’TﬁéWsﬂd of @
saigd-céntral rod relative to the distal end of sal \ﬂ mn t hat
said-anvil and said staple carrying nmenber are-pro m‘wm“m‘“am H t for
fastenlrrg ti ssue between them the groove in'said centraltrdd Beifig

| ocat €d;. so 20 that when said anvil angssaid staple carrying assenbly are
properly spaced apart for fastening tissue between them 1) at |east a

portion of thgngl givbeatam8uAtsAg!,. beihat epakled firognethenptivozall east a

po?\uon of the ove n said entra 2) d
part of said ‘Egg'ﬂgﬁﬂge Y 8nti8 P‘F’Sﬁ‘n gﬁgagé%ttgﬁnnﬁh 13%%;—%%%\}%5%3' ally
and di stal ly betwebhetheopivothlsmounténgr andr chheaﬂ,atlehr@ls syydacsact of -

said handle ¢ a .against the distal end of the slot of said
pusher to nnvggégoéglﬁgg 5‘ kré&étal ly within the bore of said hquldggq ai nst
the 30 proxBmal end of §él anseapid meunfedyins dcpsredets

stapl e carryi Bgléﬁ%%%ﬁ of- ti'iaedhla%tan.uaat o&‘f selid asehtme.r giod;t he means
for noving sald central TTEI‘ISGS hreads on_the IatgaE ﬁ .surface of a
portion of said central 9 oé & &R &@nf’aﬁ'yilpg éﬁ“ﬁ’é‘i W ng nut
having an axi §kehéltérmdnléﬂr tindexed wﬂm@hﬂanbhr emle:dh,e td:sqadr tennh off said
central rod, nt i,ts proxina g n -
axial bore of S Jé'(ad%\?nuﬁd‘nﬁu H’&ephgat’%r 8&?&3‘ surs}éy('}e eEI){oagl % osr?lgf
sai d centraD pasheei;ngatidr ekdpdley cangrydiod waslerrthier WM@?W‘#Q%W t he
axi al bore of 2 A M P iRl RIdA® of
wherein the ned%%‘gtﬁ}‘é%n@%eﬁ%%% %fns Pus?z}iﬁ (f % and sai d stapl e caréyl ng
assenbly are pﬁééelsrtﬁpﬂ-pa@é\é'ryﬂm errﬁ%& hats Sfands R
coMpr i ses: said gt811iAbgRAn ARG dnivANG! lanich that its proximal end is
flush with, or proxifal B pI‘OXI mal, end §_€| ut o\/\éhet
anvil and said staple c r}’ﬁ?& ’gﬁgrtp i
i nstrunent 16f ofl ah® Aisrelcichd aifd sm:a:drmﬂiemdnmmmwcsame aiwsttal
'and said staple% c%rfryl n% ‘housing is such that said anvil and said staple
' carrying member are properly_ spaced apart for_ fastening
tJ.ssue between them; '
the groove 'in said central rod being located, so
20 that when said anvil and said staple carrying assembly are
properly spaced apart for fastening tissue between them:
1) at least a portion of the slot in said pusher is laten:‘ally
" aligned with at least a portion of the groove in said
central rod; and 2) the end of the second part of said:
25 handle, remote from the pivotal mounting, can move medially
and distally into the groove of said central rod and the
second part of said handle can move distally aga:.nst the
distal end of the slot of said pusher to move said pusher
distally within the bore of said hqusing against the
30 proximal end of said staple carrying assembly to actj.vate
said staple carrying assembly. _
2. The instrument of cla:.m 1 wherein the means
for moving said central rod compr:.seS° threads on the
lateral surface of a portion of said central rod adjacent
35 its proximal end; and a wing nut having an axial bore, a
portion of which is.threaded: the portion of said central
rod, adjacent its proximal end, being located within the



3 member —are pt upc. Hy—spaced apart further conprises: a- 15 st epped

s r.fac end of said wing nut adjacent, and on,a side ofs. g
~ _the axemmg"@rlm tlmwng' nut; the stepped surface being prOXI mal of the
.~ proxi ma ng nut by a distance such that, when the proxinal

“end of said central rod is fl ush?i}é\nth t he stepped 20 surface said anvi l
e

and said staple carrying menber properly spaced apart for fastening
tiss t | f c laim wherein tvwo
of sm A gafe p?‘\"}oq{ﬁ?yﬁﬁrr%u ed o% FﬁPZ?.H%gl grg]t%gﬁﬁ' of said housi n’QJ
on oppieface Posittioeredi saidi censrabuspdgbeingt threadedly axial slots

- exter‘@ﬁé‘g?é&"ﬁw ths {hPLLa6"BbL06n 0BEOER eaib.QESB&Fér gef; said pusher

has t sal d axl a ots extending through its tu ar wall on opposite
si desS3iR g - sai d axial groove in the lateral surface of said central

rogis a ci rCUfﬂEr'nﬁ'élﬁxs'Bﬁulﬁéﬂﬁvéf slaﬂaezlwﬁéfémﬁnthefmeaﬁsprecedl ng
cl ai rein the dlé’it‘? end.o ove central, rod is | ocated

so t %an% a %1§a?'a"§f %T‘ Eﬁ?‘ﬁinﬁ g?sgﬁ’ﬁﬂ’lgge properly
spaceﬁbmnblyfamefpsdmarhg spaced dpareefiorhfastdhingetissard part of said

P 6 V) LY 080P i Bt hofPafhnb's SoREAT Sa1 0 pusher

to m)ve sar d sher distally
to acduchitthatitsiproxsimal rendgiasEinshywithi hout progimedond.part of said

hqfw'ﬁzé%&&&%hé‘ﬂ PR G’fsééideﬁﬂn nhBewHERO¥E i HNanPLE apAtral rod until

cri Rk, SABS FATTYLng ';ﬁt“gﬁ?ﬁii CaFoTBEORAT Y PRAEPONBRETRAI oh | o adapt cd
to have an anvik, anﬂealﬁsaﬁﬁmeﬁaréflegaﬂﬁssnhhéranﬁngaddlmeanaredetern1ned
;n?ﬁéﬁgﬁq£lq%éﬁllqﬂ%v %@ é%§t%vagr§g§nﬁaéﬂ §§ 532?§§§XﬁP8h ext ends o
t hr oumpmbe:s ax&npruperay spaced haparhgfhetheradapprises:have t he staple
oy VA S 72 0 UOh CFh 8 ptdRidh$ 8hd of said wing nut
adjacent, and on a side of, the axial bore in said wing
nut; the stepped surface being proximal of the proximal
end of said wing nut by a distance such that, when the
proximal end of said central rod is flush with the stepped
20 surface, said anvil and said staple carrying member are
.properly spaced apart for fastening tissue between them.
5. The instrument of any preceding claim, wherein
two of said handles are'pivotally mounted on the tubular
wall of said housing on opposite sides thereof; said
25 housing has two of said axial slots extending through its
tubular wall on opposite sides thereof; said pusher has
two of said axial slots extending through its tubular
wall on opposite'éides thereof; and said axial-grbove in
the lateral surface of said central rod is a circumferential
30 groove. | ' S
6. The instrument of any preceding claim, wherein
the distal end of the groove in sald central rod is located
so that, when said anvil and said’ 'staple carrying assembly
are properly spaced apart for fastening tissue between them,
'35 the second part of said handle can move distally against
the distal end of the slot of said pusher to move said



end in the predet er m ned i ndexed orientation; 15\bj—a—{—ubul ar
pughem ¥xi ally locat'ed within the bore of sai d hou to nov
1) distally within the bore against the proximal ﬂg@ﬂ;ﬁﬁkrryl ng
asserrbly when nounted on the distal end of said ho'usnnth On

activate- t he stapl e carrying assenbly an ) proximally within the bore,
sai d pusher havi.ng an axial sl ot -extendi t'hrough its tubular wall; ¢c) a

ent r.al d axially | t th sh ' |

arepr ox! ol | pusbet Ay el i Ut P p AT AR WA R Y
an axi al groowa‘.t‘r‘ntitt theatsmcmind padc @f swiid dandla com:amsmg)eﬁ:hg adapt ed
o have the antidediOuNL SO Sloied!ssP hid) ddRAAE rlPUEHI T el dpiexed

orientation, St a e car r%kng asse when

mount ed on sartbec@rhaMea@cf spidnatipple mmrw asrenh eé?%?’bf sai d
housi ng, fog @wlg,ald} Hy rég;cpr@wlr]pl ly and distally within said

pusher, 35 andl e p| V.ot nount.ed on t he tybul.ar, vvaII of
sai d housi ng; the pi votia éaqtéznlng Anstrument which i

1 élllll 11|1| lhfdabl:bd‘ %o lhd‘#eSan f%ﬁw:.]haidi @ tiayld adarmying Wnbly om t he
tubular wall of s Qusi n | ISt rd ated on
the side of t ngﬁﬁ'\% at rﬁﬂ%ﬁ% %éf%%’%%ff%%%l&ﬁﬁgeﬁh% 5

“adapt ed to npimsthumtenthand wdt:a!h mmmrmsz)mrds sal d hou5| ng: a second
part of saiyg handl e be| I I

nount i ng, - 1 adj acent to sal daﬁoum n Cgfab %q{a‘?)is I.one th| n, ?haem'isl of in
said 10 housi R Atk (ot t"ﬁ’b"— @#W@%l‘é‘%ﬂtﬁ HerlRietdh d

p?rthof sai d handl e being mmﬂisél(a HSs T e ing APPEdA Le Kawé athend
t
© © ' staple carrying assembly mounted on its distal

end in the predetermined indexed orientation:
15 b) a tubular pusher axially located within the
bore of said housing and adapted to move 1)
distally within the bore against the proximal
end of a staple carrying assembly, when
. mounted on the distal end of said housing to
20 activate the staple carrying assembly and 2)
proximally within the bore; said pusher having
an axial slot extending through its tubular wall;
¢) a central rod axially located within said pusher
and adapted. to move'distally-and-proximally
25 . within said pusher; said central rod having an
axial groove in its lateral surface:; said
deﬂtral rod also being adapted to have the
anvil mounted on its distal end in the pre-
determined‘indexed orientation, distally of the
30 . staple carrying assembly, when mounted on said
central rod:

d) means, located at the proximal end of said
housing, for moving said central rod proximally
and distally within said pusher:

35 e) a handle pivotally mounted on the tubular wall
| of said housing; the pivotal mounting of said
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y n said pusher to nove said pusher distally within t'he bore of sa}\i'd ’
ijng upon novenent 15 of the first part of sai,d handl €®e . o

ds said housing: the end of the m ] i d. handl'e, renote

. “Tromthe pivotal nounting, being spaclznmn F“I]ﬂlmlun[ﬂal nmounting by a

- di stance greater than the I;eral di st'ance bet heeh the 20 :

pi votal nounting and the [Fat%ral surface of said central rod, and f) neans

for determining th i.al i i of i .d central/ ™
rod relative to.t hie&%g}dg‘t%a end g%%é%aaﬁﬁgusggr%éjs%ﬁﬁ%awp N
the anvil, when nowaldd ofh said dostsdingsn® Fixst Paxthiefisaid, and the
stapl e carrying aspamehe peiely TIHNERE Ui e disidloncthopsaid1housi ng,

30

are properly spaced apart for Tastening tissue between {hem

.the groove in sai dMORRHRAT XS FFFbERic hausingandReiA%e anvil is

mougt ed on the di shdapted @o vk GBI ItHe bivdtals imbretireg r yi ng assemnbl y
i's mounted on the g_‘ipstal endi? sai d housing and. the anvil_and the staple
carrying assenbly ga&‘,d@peeﬁ é’[?é’t,séﬂ’gdpa?rt qﬁre%i i ssue bet ween
them 1) at |east hamddlie being tlloecatal om tde dtheheside ofitthal |y al i gned

with at |east a potri | mbkkth 113%%@ 13514 1. * C
L M S = -Zg’tz'(%al%e groov_tja"]?'n S .ecré%tlgroal rod;]ha.n% %:the end of
the second part of ads} deing pesitdaned midhimdhe ket IDWRIAG, can nove

medpal |y and di st akondie e vAIAYE e SAIGE GRS d rdstaae; the second
part of said handle_5 can nove distally agai ns‘{ tﬁ)e di S% end_of the slot
of said pusher to At S€SaRG PR, off H34d \handig Peing RFPY sai d housi ng

agai nst the proxi mio @ierenidildtalendgainnst Wy dissieab|ond coficthyate the
stapte carrying syl UG ol 0es is LAEE Splall i gdiigs! Lhe
nmovi ng sai d centr awitthdrc dihe iboee afhressics housing upon movement
15 of the first part of said handle towards said
' ' housing; the end of thée second part of said.
handle,remote from the pivotal mounting, being
'-spaced from the pivotal mounting by a distance
_ greater than the lateral distance between the
20 pivotal mounting and the lateral surface of
- said central rod: and
f) means for determining that the axial position
of the distal end of said central rod relative
_ to. the distal end of said housing is such that
25 . the anvil, when mounted on the distal end of
said central rod, and the staple carrying
assembly, when mounted on the distal end of
- said housing, are properly spaced apart for
fastening tissue between them;

- 30 . the groove in said central rod being located, so
that, when the anvil is mounted on the distal end of said
central rod, the staple carrying assembly is mounted on
the distal end of said housing and the anvil and the staple
carrying assembly are properly spaced apart for fastening

35 tissue between them: 1) at least a portion of the slot in
said pusher is laterally aligned with at least a portion



IateraI surface of a portlon of said central rod_adfaeen%—+Ps—pFexrﬂa e l{é

angaarmrng nut having an axial bore, a portion of which. s ; g{::>
ul 'ev ﬁocat ed
rface
t

|

{ntlan of said central 15 rod, adjacent its prOXI !u “w
wiit hi n-t'he axial bore of said-wng nut and the th
portion of said central rod bei ng threadedly engaged with the threaded
portion of the axial bore of said w ng pgt- 20 9. The i nstrunent
of -cltaim 8 wherein the neans for determ ning that the anvil and the staple
cakLylng assegd| ¥har groovpeihysapdcedntpalt rbds &rdt )i khet evduefbsheeen
them conpriseg: said I h roxi mal end
I's flush mﬁthseS?n rBéFﬁa?%oF59§5ﬂ$ﬁhﬂgforgﬁggg %ftgg glbb%aﬁ

nut when
t he anvil andmohntsngpleanamDYEngedonﬁéy and gngpéﬂﬂy éB&@e&h&pQFPOVFO The

| nstrument of of! ghidculeral Nraal dnlCeis beEoHA! BaFtnRO shial nahnanvi | and
the staple carryrng nenper are properly spaced a art furth %ﬁaga %e
a stepped sﬁr?é@emgﬁetﬁéSEP&%YnﬁgaéﬁﬁtthgaﬂasﬁF eRg: of4jtRee RF on a

si de. ofI t}[let ﬁéié' pbsnerl aozﬁbdewrsaﬂdnpushtehtea&@eaﬂgq sithine thei En@rte "

proxi mal o nd o nu | a en

t he proxi mal EdgﬁF ggﬁséﬁﬁtﬁgﬁlpﬁg wbefpﬁg h e°§n%§§b§&%§ %hrface

the anvil andcapeyihgphsseablyi tg aethiwater €he pmapéa'pagpau@@

fastening tissye ggngyé Ia|n17 8

9 or 10, wher%8 tﬁmkwgsgggggnhaﬁdPrgéérgl£%e%tge 9%3 unt e on pﬁé tubular

wal | of sal@ housing on8@ppb9|n98§ruman¢h@¢ésﬂalgaudvﬁﬁﬁﬁlﬁg MeAR o f

tsﬁ' d aij' al Slj%§ ﬁu hgn%&a E:@h%%ﬁ oy sl lth&féa@ao@ﬂ tihesi des
ereof ; 'sa

said axial sfotg exte i ng .t hy ough it
tubul ar wal | éﬁteﬁﬁésﬁ%fépaegft Re POFEL00 @1 £3Fd, Heh) r(jﬂaocﬁ?g #Pg-}

| ateral surfasesobrmaqeahaal ahdd ai vidcC infutt Mapriery il agmaaorm a

érzooagel hnzgfﬁg%gtﬁrf’?‘aﬁ’ rﬁ’bllcg‘ F‘(?c&?‘&?aétl?% h 3 :ré}tl[%e%afz'\[/sq r%ﬁrglhe

staple car 0pi wgd, adjacent its proximal end, belng located within the
axial bore of said wing nut and the threaded lateral
surface portion of said central rod being threadedly
engaged.with the threaded portion of the axial bore of
said wing nut. ' ‘

20 9. The instrument of claim 8 wherein the means
for determining that the anvil and the staple carrying
assembly are properly spaced aparf for fastening tissue
between them comprises: said central rod having a length
such that its proximal end is flush with, or proximal of,

- 25 the proximal end of said wing nut when the anvil and the
staple carrying member are properly spaced apart.

10. The instrument of claim 9 wherein said means
for determining that the anvil and the étaple carrying
member are properly spaced apart further comprises:

30 a stepped surface on the proximal end of said wing nut
adjacent, and on a side of, the axial bore in said wing
nﬁt:-the stepped surface being proximal of the proximal
end of said wing nut by a distance such that, when the
proximal end of said central rod is flush with the stepped

35 surface, the anvil and the staple carrying member are |,
‘properly spaced'apart for fastening tissue between them.



asy&nbly are properly spaced. apart for fastening tissue between them the
nd part of said handle can nove 15 distally against the distal endwnf .
\the/slot of said pusher to nove said pusher distally to activate the staple
rying assenbly, w thout the second part of said handle contacting the

‘distal end of the groove in said central rod until after the staples of the
stapl e carrying assenbly 20 $+a2e $¥een properly crinped.by the anvil. 13. A
surgi cal fastening instrument constructed and arranged to operate -
subst anti al | y bk HEre|ingesunente ofi ¢hainf ér cBee9t0rabfas illustrated -\

i N. T Rh HESHIPERY | O $H PV RGISd1dE Cak&XPi ebta Ly SREGhEEQaEH0N has been
Cont dHF FURIER RIS SHQ HOrELRY [P OPPORbERcaiaBsThe ori ginal
t ypessierdo£0 i di g $1109 chaSCEOWIEOE Ssadd arianspeetsd on the prenises of
the RalelaAd ' Gerdugn lidd ddddidr Wdllldd lddposife biaks S ©
thereof; said pusher has two of Said axial slots exténding.
through its tubular wall on opposite sides thereof; and
said axial groove in the lateral surface of said central
rod is a circumferential groove. L _
10 12. The instrument of claim 7, 8, 9 or 10,
wherein the distal end of the groove in_said'central rod
is located so that, when the anvil and the staple carrying
assembly are properly spaced apart for fastening tissue
between them, the second part of said handle can move
15 distally against the distal end of the slot of said pusher
to move said pusher distally to activate the staple _
carrying assembly, without the second part of said handle
contacting the distal end of the groove in said central
rod until after the staples of the staple carrying assembly
20 have been properly crimped by the anvil. _

13. A surgical fastening.instrument.const:ucted
and arranged to operate substantially as herein described
with reference to and as illustrated in.the-accompénying
drawings. -
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