INfRALUNENAL ANASTOMOS| S SURG CAL STAPLi | NG | NSTRUVENT The |nvent|on ﬁéxc\ N

relates to an intral dnenal anastonosis surgical stapling instri

nmore particularly tg such an instrunent which nmay readily be made | a
si ngl.e- use, dlsposable formand which is 5 provided with inproved
operating gap setting and indicating neans and an anvil configured{b o]
properly clinch the staples over the full range of the operating g d-
for easier renoval of the tool fromthe joined tubular body organs. 10

Ref erence i s hereby nade to copending appli.cati on No. 8321054, which is a
di visional of this application, and relates to an anvil for use with a

surgical stapling instr e to ich this a atlon relates.
Wthin the |ast Ig’é‘ ”&%ﬁg&'el‘&féé g WQR‘}P- S[EfP L{&gﬁc

surgi cal stapless ' rgan
and intestinal proce%ﬂreé .the e ha to the rectum U S. Patents
3,193, 165; 3, 338, 847; %°“3r§3§ , e[’t?g]et her with
copendi ng Brltlahaappmpsaslsnr@acﬁ& ﬂﬂaprmhg iﬂﬁhﬁﬁﬁbhtfaﬂ&nh&hyenber 8

SURGI CAL STAPLI RS IFAGH AR o aaeht arcann el ity SRS g

i nstruments deveSemagg pni & sdngleomiser,s dﬁsmosahﬂle rframrechndeswhil&te ise of

surgi cal stgapl egrd9ideB@NGiTHCH. I ﬁgfygl nmade many
di fficult proce%ﬁreé ﬁuc%lslnpm§EEWégaeven x gor aﬁi owever, is
the fact that tRABd}satdndsmegnsaansk %grﬂcmﬁ;mn%d rRafedo t he time

required for sughopeeq @uqacﬁn@hbh%rt% o TRAUICAH el e Wy Lfot i B for
30 whi ch the p P t?entgﬁust be nalntalgga under anespﬁgﬁic 4?53°thents

3,193, 165 and 3 §8CBR¥ a4 BIe S8R RRG, for pasier removal of the tool
from the joined tubular body organs.

10 'Reference is hereby made to copending application
No._8321054, which is a divisiocnal of this application,
and relates to an ahvil for use with a surgical stapling

. instrument of the type to which this application relates.
Within the last decade there has been an ever in-
15 creasing use of surgical staples, in lieu .of conventional
' sutures, in many internal organ and intestinal procedures
from the esdphagus to the rectum. U.S. Patents 3,193,165;

3,338,847; 3,552,626, 3,593,903 and 3,638,652
together with copending British application Serial No.

20 2016991A, filed November 8, 1978 in the name of
Carl ﬁ. Becht and entitled INTRALUMENAL ANASTOMOSIS
SURGICAL STAPLING INSTRUMENT, teach exemplary types of
surgical stapling instruments.devised by prior art
workers. for such procedures. The use of surgical staples

[}

25  and such surg1ca1 stapling instruments has made many
difficult procedures much simpler. Of even greater
importance, however, is the fact that the use of surgical
staples significantly reduces the time required for such
procedures and therefore reduces the length of time for

30 which the patient must be maintained under anesthetic.

U.S. Patents 3,193,165 and 3,388,847 are exemplary
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ermanent -type, reusable instrunents requiring that the staples be

-l oaded into a single ring cart- pidge. Instruments ‘of this type have
ral dis- advantages. In general, they are conplex in structure, 5
ensive to manufacture, bul ky and heavy. They nust be constantly S}

mai nt ai ned; dig éﬁﬂ@héﬁtaegpel eeaagaaibeangeehméaes %&guitz‘i'hkg' g for

each procedure ta l es nus I ndi vi dual |y hand-| Qaded into the cartridge

for each procEB%r%taH%Gslhgthﬂﬁ€ﬁ§°§éﬁﬂpépt90a REBg18e TdRgr FakET

periodically ﬁMgéDeCIﬁétfﬁﬂéﬁtér eff tﬁﬂﬂe&yb)é hage sedeian aissnbly,
dlsassenbly, I n-.tenance_an of parts s well known that

the tubul ar' s?Y E?E?gﬁscongFr93?r£6?fhggﬁgnﬁﬁeaFPWE&Fﬁrﬁnb§ﬁ§wcqu§?' the 15
esaphogu$, snekpensiiveatgemantufatcinee, bdbudkyl andr hieayydi afiteyr mumtd wal |

thicknesses._ ﬁ@ﬁ%@%ﬂF;P mgruc Rﬁgdentd%ﬁgsgﬁg &eﬁpagha%ﬁﬁiﬂadCU|ar

anast onosi s | RUres’ of ment ary cana nstrunents
of the type daefterbedchussebe antrstecddized ifioro ealph pnmaedqnﬁmeof t he

organ being sytupsds miBe HeTRAGY1aLA1NG HARLYCAANRI NI B tion of the

i nstrunment nust orresp ond ntern | aneter o e organ bei ng -
stapl ed. The 9§§#€1ﬂ99e§°9 sachapspceduss: . 6 The dasteument jsqadiRHangabl e *

stapl e canryi ggsbepds sahroehbar 9&&1%%@1@5;8 andUEhedd 1N B Hre hoveVer,

not only suffers fromthoSe di sadvantages fentioned above, but in addltlon

t he |nterchanSHBHBeHEAMsrﬁﬁglaﬁﬁffGGIFs§6mﬁ¥ﬂ%ﬂql%%ﬁfqmgﬁﬁmamalﬂmarnnlnum
size of such pefdficélahd keplhedmeatapFe pakrtsne bquy fittings required for

ey o nder 0 B 4B hR T Rhiows” thialo Y Surtd1Sd TR ed o Provi ded
constituting the human alimentary canal, i.e. the
15  esaphogus, small and large intestines, are of varying
diameters and wall thicknesses even within the same
patient. In order to place a circular anastomosis
in the tubular structures of the alimentary canal,
instruments of the type described must be introduced
20 jnto the inner space of the organ being sutured. The
diameter of the staple containing portion of the
instrument must correspond to the internal diameter of
the organ being stapled.
The above noted U.S. Patent 3,552,626 teaches
25 interchangable staple carrying heads of different
diameters. Such an instrument, however, not only
suffers from those disadvantages mentioned above, but
. in addition, the interchangable heads are difficult
to install and remove. The minimum size of such heads
is limited because of the bulky fittings reaulred for
their joinder to the instrument. Furthermore, the
instrument is provided with a knurled nose nut which

o

30
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caﬁfdan’age the inside of the intestine during renoval of the instrunen
The instrunent of ‘t he above noted copendi ng application can be made
di s‘p\b_'sabl e or can be a reusable instrunent3 provided with a disposable 5
stapl ¢ cartridges As a reusable instrument it would suffer fromthe
dr awbacks noted above. Along with the advantages of the use of surgical
Zt apl es agd SUFQFQQ{ deivaple e ris:tsrii.g@miﬁ,tﬂéﬂdrrﬂ:e'ﬁtlﬁwrmﬁﬁlhg' ntemicard 1 I
angers. First o . I,t i.s nec- essary to sel ect .the proper staple
S8 Tor the thi BF s dnstteRES, |« 3hs T Srtrer il AR Hosad
proper staple sizependisigeappd. idatdiot a@Ere bemrstdacthdidy dispbdatold ight | y
or too | oosely. | e _S I f ' . Welel
needed for the 1gafn ?%alal h%?xg%%&?é?qs?%ﬁ?pf&ﬁﬁ%&é V{Jl'hcgqs%e ec%mas Ye
necrotic. |6 thestapdleesamtyidgered Av@ |nssable tingtrunant hkygiwerkdd/ or
| eakage can OCC“rsuf?&gls £ e %rt%vﬁﬂélé’s q{&é‘g%g&@.el y formed staples
2

can cause serious probl ens. and conpl 1 catl ons. The EI’ esent

i nvention is directed?i®ng Wikl £he advantagesfdhe usp fEFuEIigrlng
instrument of exigiPplles FndIshrdEdan. sty st AsdnreNt ti@Ye Dere

manof actured in the farm,of, a pernpnent, reusable ipstrument,.it is
particul arly adaft¥dads rﬁiﬁﬁ%?@’ttu NGRS 45 Eziirs%‘hg‘? %ﬁé’ g‘i"s’pﬁ)s%%‘l"é
surgi cal stapl i ngsgaxdy Wwerdeledte s tipromant stapbpabdzeof fout atheagthdck-

Since the i nstr ulERS [hde-496E 46 R T Histnur seRtiite §9% S ST S
di sposabl e i nstr pmoper 3tdplaearsizadisd ysdkeotatd, | thenstaplesrausenmobs and
o oa P e Bt 5 gL eNod RUBLELY. | 1EURE BRH10E W
formed too tightly the blood supply needed for the
15 . healing'prbcess is cut off and the tissue becomes
necrotic. If the staples are formed too loosely, then
hemorrhaging and/or leakage can occur. Thus, both
. too tightiy and too loosely formed staples can cause
_ serious problems and compiications.

- 20 ' The presentlinVention is diregtéd to an intra-
lumenal anastomosis surgical stapling instrument of
extremely simple design. While the instrument may
be manufactured in the form of a permanent, reusable
instrument, it is particularly adapted to manufacture

25 as a single-use, disposable surgical stapling instrument.
The instrument is capable of placing an "end-to-end”,

s "end~-to-side", "side-to-side" and "side-to-end"
anastomosis. Since the instrument lends itself well
to'manufééture“éé é:single-ﬁse, diéposéﬁlé'ihstrument,

30 it can readily be made in one or more lengths and with
staple~containing casings of different diameters to
cover most of the internal diameters encountered in

o
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e human alinmentary canal. The instrunment of the present invention is

/A iyht weight and easy to nmanipulate. Wiile the staple- containing casing -

iﬂ‘ nount a single annular array of 5 staples, it preferably contains,

p staggered annul ar arrays of staples in concentric pattern elimn natiwt
He necessity for over-suturing to stbp | eakage and bl eeding. The )
instrunment of the present invention is provided 10 wth inproved gap
setting neans including nmeans for giving both a visual and a tactile

i ndi cation that the space between the anvil and the stapl e-containing

casing i s W tlie) Hutan Wripdit f3P c i1 he instrument .and cal i brated
adj ustabl e vernier_means for setting the 15 actual gap, within the

"worki ng gap", at Theliidtsircaeiprabriig Prefertelaverkiessisf 1igbsues being
joined. The kRSiYH{TRMHA ERspePandesiate) ameiiderral gtyphackout to '
prevent accidental, g ection of the staples. The_ instrument may further be
vented to eqfMtALTHANY. GATNG @D PHIRA SIRBLY2BRULARSRBHBYI ©F as wi |

be 5 gdescrgegd dif) it PicFerd DAl dontHInSr b staghéeva@nhanalakhe type
descri bed have been characterized by the fact t@gt-t e¥4ane gLfficuIt to
renove from FFHTad 1ﬁﬁ§ﬁ;?§'1”5ﬁ%§9%ﬁ?¥&ctﬂ% £EPI 8BS UHBAE PHped and the
tissue is joitad necBesinstfomagent stier prigseat stopebéakagesapdovi ded with
an i nproved ?ﬁégl Oof unique profile for easy renoval of the instrument from .
t he anast onp %9 " 10 Heret of ore surgical stapling instrunents

have been devi sed Bhd hirssrarimersanst coind | puesentoifhventiba sar groalidedapl es

into a %@hamr’fﬁﬁﬂﬁ{;@éié’é’b J&émﬁé xﬂégﬂgt including means for
giving both a visual and a tactile indication that
the space between the anvil and the staple-contéining
casing is within the "working gap" of the instrument
and calibrated adjustable,verniér means for setting the
15 actual gap, within the "working gap", at a diStance
approrpriate for the thickness of tiSsﬁes'being joined.
The instriment may be provided with a slide safety
lockout to prevent accidental eje¢£ion of the staples.
. The instrument may further be vented to equalize
20 pressure on either side of an anastomosis, as will be
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tOf examyes, in U S. Patents 3,490,675 and 3,494,533, The anvil of the __ =~

present invention is‘provided with 15 anvil pockets so configured as '
adequately crinp the surgical staples intosa B-shape throughout the rj .

of the "working.gap” w thout requiring the use of staples of dlfferent
Ieﬁkths According to the invention there is provided 20 a surgical
stapllng i nstrumedésetibb® hypeinagdero join’ together tubular body organs,

said surgical stapling,instrunent. conp S|n an eI ga g haV|ng first
and second ends, a cy hﬁ?i%%r RELPRg 5#fﬁ9 rEﬂSQ P% Res Eeflrst end
of said body, at desstibed Rave heenlahaaacayrmtegubglthb faal ehatount ed
Wi thin said casin ] d.gco y n i:d, body and
En f@ &f gg 109¢8 Qé#B fQBg ) ng W %%1
%?us R TSt éen

sai d casing, said avi.ng . exte yond said
casing, an anvi l m;mteﬁte:n ’slaedstapéesenueofcrsa\pedaapdsttmg tmsd;ueswbd

anvil 30 having %@VI|Tﬁ gﬁggrgﬁghggoga §§bggntaqﬁno %%%%P nts knob

nounted at said s con end sal sal adjustnent ei ng hol | ow,
sai d adjusting roﬂr@@%@gdowététaveFVPE@HﬁéC?éHlﬂo°§aP&l&meu§Fﬁ€ﬁﬂﬁk#@B’

sai d adj usting -r@dsyapdnsghtl 88ViheP¢hBgratedl! ¥rdd thehiahbdohdbic
operation of said adjustnent knob -6- between a position wherein said

anvil surface is %HFﬁcent said casing and a position wherein said anvil

surface is spaced fromxéaeéoﬁaﬁéngural&hapIs%a@fllmgr 1@@@@%@1@{&% &den
scal pel |ocated w,thin

é aS|ng nmeans to hlft §?I% a e dr|ve nd
sai d scal pel fronf&Vt8f aﬂ%& ﬁﬁg'@lﬁﬁaﬁﬁtﬁPH %ﬁéﬁ
to drive said stapteplebrangb aaBdshabukiabohcfd)qufag;am JoThE g daneﬂaugtmt

clinch said stapl gs_agains sald nyi | 32 ever S tions
of said tubular  EOF g2LRRhes 24 8K paEehREC 2190 AR G, Y.

The anvil of the present invention is provided with
15 anvil pockets so configured as to adequately crimp
the surgical staples into a B-shape throughout the
range of the “working gap" without requiring the use
of staples of different:leg lengths.
ACcording"Ed the invention there is provided
20 a surgical stapling instrument of the type
-used to join together tubular body orgahs, said surgical
stapling instrument comprising an elongated body having
first and second ends, a gylihdrical casing affixed
coaxially on said first end of said body, at least one
25 annular array of surgical staples mounted within said
casing, an adjusting rod coaxially mounted within said

. body and said casing, said adjusting rod having a first
' end extending beyond said casing, an anvil mounted on
: - said first end of said adjusting rod, said anvil

30 having an anvil sufface facing said casing, an
_adjustment knob mounted at said second end of said
body, said adjustment knob being hollow, said adjusting
rod being operatively connected to said adjustment knob,
said adjusting -roed and said anvil being axially

35 shiftable by operation of said adjustment knob
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10 body organs over a range of distances between said anvil surface and
» d casing constituting a working gap of said instrunent, ‘said adjusting-
having a second end | ocated within said hollom/adjustnent knob, -
{\Ji cat or means nount ed on said secong end of said 15 adjusting rod anﬂi
bef ng so configured as to give both™vPstal and tactile indications that the
di stance between said anvil surface and said casing is at and within said
working gap, a scale in association with one of said adjustnment knob and

sai d second kagweénsai fohedYoandharddnceanar ahivia Islﬁ@ﬁ*aaeorlsrr%rdgmwe
ot her of said agjust-: nent knob and,said secqond en Pﬁa enabllng

final adjustf®h 6?s§ﬁgdaﬁgsPaﬁeél PR ¥RCZELY SAMA
casi ng W thi gpagkd ook Qen.caﬁaaiﬁqrdangthpltehdrwvle@&m a)fcytlhmdms-sue of

h bul b 25 d f di
of the i nverfRbyeartPShoTPERtRicRAEBAE KRR FBRrBirc BAA 0 Bldpany ng.
draw ngs,3 i nsah&chtaﬁlgudexikersaadf sadiescalpedi drod avatdtimadtad ew of 30
e et on 881 L08R ERTLS cBYR0LERL Y 3RS 108 WAL Yo WIS oSO

i nventi on. nent ar Cr oSs ‘sect1 on- V|em10f
t he instruneaaldfsﬁagmea threagh salaugub@larubadw @mgaasanq|hamu vi ew of
the forward t Al i ag I an end

el evati onal i g{}vgéf ?ﬁeégﬁgkﬁ §%§Ear§nr’}?r§g'r?§t gfgqn fél\% Aegvr\i/e rom t hat end .
which 5 fagesfeme apdpke- seNedi BXA§SSaPordionsgefe sik tapwWiar ged,

Tagggﬁggﬁiy bb@?gbigghgabvﬁkoﬁsr%ﬁ%b'%Eahfgﬁ@ﬂdgk %E&wééﬁfﬁafaﬂhﬂﬁlihe
surface and said casing constituting a working gap of
said instrument, said adjuSting rbd having a second
end located within said hollow adjustment knob,

indicator means mounted on sald second end of said

15 adjusting rod and belng S0 conflgured-as to give both
visual and tactile indications that the distance between
said anvil surface and said casing is at and within
said working gap, a scale in association with one of said
adjustment knob and said second end of said body and a

20 cooperating'indicator mark on the other of said_adjust?
ment’ knob and said second end of said body enabling final
adjustment of said distance between said anvil surface

- and said casing within said working gap according to
the thickness of the tissue of the tubular body

25  organs being joined. s
By way of example, an embodiment of Lhe invention

will now be described with reference to the accompanying
drawings, in which: S ' _
Figure 1 is a fragmentaty side élevational view of
30 the intralumenal anastomosis surgicél stapling instrument
of the present invention. '
Figure 2 is a fragmentary longitudinal ¢ross section-
al view of the instrument of Figure 1. "

35.
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|ITustrat|ng the stapl e-containing casing and the anvil assenbly. 10

Fi gure 6is a fragnentary view illustrating the arrangenent of or gans og
the jinstrunment prior to placing an end-to-end anastonosis. Figure 7 is
fraggpntary cross sectional view of the conpleted end-to-end anastonosi
Figure 6. 15 Figure 8 is an el evatyonal view of- a surgical stap
for use with the instrunent of the present invention. Figure 9 is an

el evational view of a staple of the instrument of the present invention
formed at its nmaxi nuiFbpupdit3 £9 an end élguatidfalsviaewebfvaheofakwardw of
a surgical stapl f . Eh n N r i nvention fornmed at its
m ni mum hei ght . é?ﬁd?% g&é §££H¥E éog{?igfnglgﬁgﬂhgm/of a cooper- ating
pai r of anvil pocketsFimurae4ans|anoendhelemetigna25viﬁwnof thgurevil is a
fragmentary crOSgngeghy Nduli UELAEY, o 20dedCeLLANChh8Cend2uhicpl  Fiure
1. Figure 13 is_a mentary_ cross section vi ew taken al ong section
line 13-13 of F15%¢%51 ne gptaple~conbriingpEaSENgARRYI NG OUT THE | NVENTI ON

Reference is first nvﬂﬂgﬁﬁeFsgﬂéeénleﬁnsrgea !Bhﬁﬁehth?ypa&bﬁgh%ﬁﬂ1b@&“
given |ike index. nunera g g rea % kﬁvent on £
h§atLd®B Svith§ §§me&

general |y |nd|ca?%ﬂsﬁtsﬁcﬁhﬁnignﬁ??gegggggﬁl
t ubul ar housi ng pblﬁsanaeln@dthecsaapmé-cyhtaﬂnnnglchs&d@eapdrthena&vdﬂ

sllghtly | ar ger %%sgﬁgg 8 While the surgical stapling instrunment of
t he®present inve %h be constructed as a reusable, sterilizable

i nstrunment 10t IendsFLgBEefGMESIatﬁragmantary view 1llustrat1ng the
arrangement of organs on the instrument prior to placing
~ an end-to-end anastomosis.
Figure 7 is a fragmentary cross sectional view of
the completed end-to-end anastomosis of Figure 6.

15 Figure 8 is an elevational view of a surgical sfaple

for use with the instrument of the present invention.

Figure 9 is an elevational view of a staple of
the instfument of the present invention formed at'its
maximum height.

20 Figure 10 is an elevational view of a surgical
staple of the instrument of the present invention formed
at its minimum height. '

Figure 11 is a fragmentary plan view of a cooper-

ating pair of anvil pockets in the anvil of the instru-
25 ment. '

s Figure 12 is a fragmentary cross sectional view
taken along section line 12-12 of Figure 1l1l.
v ' Figure 13 is a fragmentary cross~sectidna1 view
taken along section line 13-13 of Figure 12.
30 . BEST MODE OF CARRYING OUT THE INVENTION

. Reference is first made to Figures 1 and 2 in which
- like parts: have been: given. like index numerals. The.
‘instrument of the present invention is generally
indicated at 1 and comprises an elongated body 2 having
35 a ;ubular housing portion 3 and a coaxial cylindrical
handle portion 4 of slightly larger diameter.
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fact'ure as a single-use, disposable instrunent. For 5 ' purposes of an
nplary showing it will be described in its disposable formuwhereinits.
ts are made of netal and plastic suitable for use in a surgical en- .
onment and capabl e of being steril®$zed by autocl ave, ethylene oxi de, ‘o

I rradi ati on or other standard methods. 10 The body 2 is made up of

two mrror imge halves nolded of plastic,material and firny-wel ded

together by meandivele bR uBRrFicene aFapling LRSERE™BBHYORakhBs is shown at

2a in Figur epﬁesdmlﬁﬁémtm:heéaxbosd G@héti-ﬁcﬁéev\asah 2BubkAbkiegure 2. Aside
frombeing mrroy | mages, of each th g§ ha&xes ar e- ot herw se
SubstantlaJlﬁtqfﬁﬁﬁqﬁgﬁe ¥RSF¥§P%FEta+te | WRLhobQi BG™PGrti on 3

of body 2 nofedtuare caélac&im@lesﬁwl edﬁ@péﬁablégiﬁsﬁrﬁﬁeﬁtv\hll?brw Il be
descr|q§d her ei naft er ust nent e’ lg unteﬁ g|th|n t he
body 2 and SRR %x‘?%l?‘? ?’ﬁ%‘?%{)?ryﬁ °‘8?‘§?af‘ eﬂﬁ f d?ggfﬁé % od 6

ext ends beyadinl 235|d@s§bamuléaﬁoam wherélasieltpgrtgeazeamhﬂeindleated at
25 € L ana JREsBLY puBBIATY Xof el 4RCaCRREGHDAY, BACE, Qe
rotatlvelylﬁﬂNﬂQMB@h angd ueapPaple ned Belﬂﬁesﬁefaéiﬁﬁé REoBugordaxgenol | ow *°

cylindrical JEiPeen él%:{@ea ifféaweiéhoari%ats&eaéaaaabeyae@hbae pr oxi el
end of gﬁndle portion 4, Ad ustin as a,second tion 8b of a

| esser dutside di Baetkedy %hesdB?ngBPd?gnEVQrmerBSrPP6H98 a#§e§uch as to
be just ni cehyldéededE eplabtbe masagialpanti eirnlgnteldelie tbgbthall e

PG N MR SERVARCIEE U ST Y A,
is ‘'shown at 2a in Figure 1, while the other body half
is shown at 2b in Figure 2. Aside from being mirror

15 images of each other, the body halves are.otherwise
substantially identical.

At its distal end, the tubular hou51ng portlon 3 of
body 2 mounts a cylindrical staple~containing casing
5 which will be described hereinafter.

20 An adjustment rod 6 is mounted within the body 2 and
extends axially thereof. The distal end of adjustment
rod 6 extends beyond casing 5 and has an anvil assembly,
generally indicated at 7, affixed thereto. The
anv11 assembly 7 will be described hereinafter.

25 : At the proximal end of handle portion 4 of body 2
there is rotatively mounted an adjusting knob 8. The
adjusting knob 8 is a hollow cylindrical member having
a first portion 8a extending -beyond the proximal end
of handle portion 4. - Adjusting knob 8 has a second

30 portion 8b of a lesser outside diameter. The outside -
diameter of portion 8b is such as to be just nicely
received within handle portion 4 and to be rotatable
therein. The adjusting knob 8 has a third portion 8c

- of yet smaller diameter. The portion 8c has a threaded
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As™ ndicat ed above, adjustnent knob 8 is rotatively nounted within h &
portion 4 of body 1. To maintain the adjusting knob 8 in position w

handle portion 5 4, the body halves 2a and 2b are provided with.
cooperating, annular, interior flanges. The interior ‘flange of body half 2b
is illustrated at 10. It will be understood that the body half 2a has a
simlar, -aligned _ annul i.nterjor flan not, shown). The 10 annul ar
flange 10 of bodyP ‘?ﬁﬁfgaﬁi"?ﬁﬂ)‘{’trfﬁs% %ﬁ%é YW annul ar flange of body hal f
2a abut a forward shomsietnd.ﬂca)&emct;bmstenga&jw@tﬁeﬁermbeti\eeﬁoi:&ﬁively
portions 8b and 8¢ Ider 12 forne we, ust t.knob
portions 8a and éﬁ‘gﬁt(ﬁr% "fa#]%tyjtﬂ% © EorLion {)f ﬂa‘ﬁ%‘i&% gbrta‘?% EEQ

Fi nal Iy, adjusti ri@x«rminﬂstmgrkrmhleﬂj im t o syt bow i bth it kiand Be pbrtﬂeonhe

1B L oot 1T Gl 8 AR S I SR gy 1 A, e

knob 8. 20 ccwnemtmg: ea:mum fmtemnnglamea.w'rhebmbﬁezor
apparent herei nafggg th y 1d | ear
pl astic. Mounted fon ITs ex?%rq%r éFt%face 18 %flﬁéﬁfi{n%?a%%dlg? hggd?hi
portion 4 there ike andersteed cthat the b%‘dlléa?pﬁ)rgaohaa aagimtdar.ring 25
scgl e é6 has a '1 LEs xf@% kar(ijf?uiﬁ nﬁgtéf‘féfoﬂﬁﬂ'@@ %'690%0%)” ngngcal e 1|6
and i ndex e _descriped hereinafter e rearwar r oxi ma
o of ad uetS ng ARRRERR SEIRRERALY 0f BRdd gha kb RRB(ERS JEPPRBREEANE! 30

adjusting rod 6 lanﬁitgmemamgémftﬂsmydﬁﬂlbozs 8bat adfoswar@ khoellderEach
body half 2a and ‘ﬂgs q&ngg t.S % eri ggéfgce aﬁ elgnﬁgted gﬁannel
or slot. 10 The" Harftef D neh 3 f BeFR Sh3WRCF hiBPSk

_ and 8c. Similarly, ‘a shoulder 12 formed between

‘adjustment knob portions 8a and 8b abutsi the proximal

15 end of handle portion 4. Finally, adjusting knob 8
is provided with an annular notch 13, while the interior
of handle portion 4 is provided with a matching notch
14. A washer 15 is located in notches 13 and 14 to
preclude axial shlftlng of adjusting knob 8.

While not required, for reasons which will become
-apparent hereinafter, the adjustihg knob 8 is'prefer-
-ably molded of clear plastic. Mounted on its exterior
adjacent the proximal end of handle portion 4 there is
a ring scale 16. The handle portion 4, adjacent ring
scale 16 has a index mark 17 formed thereon. The |
purpose of rin§ scale 16 and index mark 17 will be
. - described hereinafter.

20 .

25

| ~ The rearward or proximal end of -adjusting rod 6
v is threaded as at 18. The threaded portion 18 of
30 adjusting rod 6 is engaged in the threaded bore 9 of
adjusting knob 8. Each body half 2a and 2b has formed
on its interior surface an elongated channel or slot.



- t
nas at 19. The identical slot formed on body half 2a is not shown, but
4%;; t he body hal ves are joined together, the slot 19 and its counterpart -
‘ ody hal f 5 2a wll be dlanetélcally opposed. Adjusting rod.6 has a
transverse perforation 20 forned thérein. A pin 21 extends through the ~
transverse perforation and the free ends of the pin 21 are slidably engaged
in the slot tReothanflgrhokf sibtaﬁd ‘bbays hailifazbs liet showrodyn Hyokeal f 2a.

As | t 21 I f d.6.

ot dent - hova§BRs EHAL85, AR, ARERY 18R st HRAR. 6% Kegst albc: Pon, i
tE_r](ca?ded_ elnlgage]lcimnhgw "shoa%lj,ybhrt_rlghendtﬁewbloldyci'h:ai&d&awljjmm._ e roFI tc7) :
-shi axi a of . bhady - iS, urn, -\ cayse _anvi S o
Shift avay | FORRLRSR)othe FIpR: 45 2bd A% Ronblensra bty B Knob & i n
‘the oppysite2di welli be dﬁhmetadsalaylapgwﬂﬁiln@dahsﬁﬂngﬁnq@)&od 6 in the
opposite d'rﬁgg'Qnt@khgvgggerﬁégkkrEQﬁbna@b'I hift toward

stapl e- cont ai ni-ng- casi ndrlc éﬁlver ube 22 is
sl i dably anchDaZﬂaEkyendsnmoushadiﬁnsWWs@ ga:if\xmaixm am_d mount s at

its distal e a p F la\e€ n al %ygh H@fter.
Near its 25 Eﬁfof?%g Egng b% Eh% é? ?3 aﬁ%gghgﬁegkﬁﬁlar rray of |nmardly

ext endi ng di EpPEs1%RE deWhlhéﬂ-fl ¢bsppfih the similaxisHataof 2adbn, the

driver fygbe ﬁ&lESZErOVRQGQ Wb%%l%ﬂ %ﬂﬁpb@'ﬁ%ééiﬁdﬁs‘?dﬂ&ﬁ¥bﬂ“ﬁ¥ its distg
end, one of whi.ch is shown a driver,  tube 22 is 30 axially

shiftabl e wi BRInESiBg: reg ﬁhe Fﬁéﬁ?&ﬁeﬁ? sydfertmdMRYery Jhah4% od s,
and the arranajaktdngpkmb 8 43 ma%dormvldiﬁ Iamatefdﬁmn,omtgsn de neans for

t he driver tggFe: %egl tg?xg[g.gs ec tfhh da%s%sfﬂgn% é)ds 1ﬂ‘fég<ued to the
e

proxi mal end
the adjusting rod to shift axially of body 1. This, in

15 turn, will cause anv1l assembly 7 to shift away from
' staple—contalnlng casing 5. Rotation of adjusting knob

8 in the opposite direction will cause axial shifting
of adjusting rod 6 in the opposite direction with the
result that anvil assembly 7 will shift toward staple-~

20 contéinlng cas;hg 5.
| A cylindrical, hollow drlver tube 22 is slidably
and coaxially mounted on adjusting rod 6. Driver tube
22 mounts at its distal end a staple d:lver and a

_ _'scaipei to be deScribed hereinafter. Near its

25 proiinal end the driver tube has an annular array of
inwardly extending dimples, one of which is shown at

23. . In similar fashion, the driver tube 22 1s'provided; s
with an annular array of dimples near its distal end,
_one of which is shown at 24. The driver tube 22 is e

30. axially shiftable with respect to the instrument body
1l and the adjusting rod 6, and the arrays of dimples
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'theré is a cylindrical-spool 25 having annular flanges 5 "25a and 25k 2
3D & :

its ends. Body halvés 2a and 2b have downwardly depending ext ensi onjy
(see Figure 1) and 27 (see Figure 2), rggpectively. A lever 28 is pi
nnqued on a pin 29, the ends :of which are nounted in extensions 26 and

The "upper portion of 10 | ever 28 is bifurcated and termnates in a pair

of | obes, one ofaniah 2 preguael Lok SR A qﬂde-r%érf&%zar&édapt ed to
u

lie to elther side of s 5 be meen t he ann spool flanges 25a and
25b. As a resul 8Xi¥§Ent “gﬁe %2 Qdiﬂﬁ &b f15 4 of

body 2, the |obes thmmq&eacwm Eﬁ@x&anta!l %@@'oﬁ@ri‘&‘éﬂ wipsed he driver
tube 22 to shift _axial, and _f.or.war dj I ng rod 26. At r oxi mal
end of the tubu}tQF ﬁodfyﬁg B’&r’ﬂdd'&c\?loﬁpr? #Sﬁ"r‘?égﬂﬁj éﬂf‘%ﬂ%ﬁ

are provi déd 2025w| hhdmﬂSbng.ﬂ ditar eadsannEodly fHaangss. 2an&hd rgker nal

annul ar flange shawn at e nat

annul ar fl ange Vﬁo% Cé& dssepr? ot eﬁ?@"’#%{ em es a
pai r of | oosel yamduifiedsessFdgnre? 23nd mPeHmsml&a.shét lsrers 2285 ls as
abutments for t oy i0 r4d1g t ube
22.« Washer 32 ngﬁ'nvgﬁgil&f esulgln %?ISrren{bﬁp 2ndn"f Itgill:’ge@'%g %kd(mfs coun?erpart
on body hal f 2ammmtsdwash@xtgsxs¢mqu asut2y « h&he appeppeoxtiopRf 25.
In this manger, 1@9@&'9%§'§nh&mufaa 3ﬂﬁ1 i nima f&ﬂ‘%;gé%fFEfng

bi &si ng driver tube 22 and lever, 28 to eir normal unactu posi tions as
illustrated i n ROPSSes oney@f which s ghowmdn Figire 2 aprfi deth@ith a

slide safety | oqlepdls Axd- %d&rgﬂié@ttd AR &id et WdO Pl spsyEr228 and
driver tube 22. bégaéggfiﬂguing%igk é%golt%langes 25a and 25b. As a _
: result, when lever 28 is squeezed toward handle portion
15 4 of body 2, the lobes thereof, cooperating with spool
. 25, will cause the driver tube 22 to shift axially and
forwardly of adjusting rod 26. _
At the proximal end of the tubular housing portlon
3 of body 2 the body halves 2a and 2b are provided
20 with mating internal annular flanges. The internal
, annular flange of body half 2b is shown at 31 in
Figure 2. The matching annular flange of body half
2a is not shown. The driver tube 22 carries a pair of
loosely mounted washers 32 and 33. These washer serve

25 as abutments for the ends of a compression spring 34
mounted on driver tube 22. Washer 32 normally lies
. in abutment with flange 31 and its counterpart on body
.~ half 2a while washer 33 normally abuts the flange 25a
. ~ of spool 25, . In this manner, compression spring 34

30 serves as a return spring biasing driver tube 22 and
| lever 28 to their normal unactuated positions as

illustrated in Figures 1 and 2.



provided with a slot 36 just behind the downwardly 5 dependi ng ext ension
> 27, The body half 2a is provided with a matching slot (‘'not 'shown). The

S safety | ockout 35 is captively slidably mounted in the slot.. The
S -saf ety | ockout 35 has a shoul'der” 37 whi ch engages body -half 2b abdy#
sl 36. Slide safety 10 | ockout 35 will have a simlar shoul der (not
shown) on it otheipal ddidiidd f 36 Godyibeld 2piadtshtaryear ard
end, the slide safety

ockout 35 has - portlon 38 engﬂgab e by the thunb or
finger of t hdeskgdord t & REQVate ARRKEATTERE | 3FBHARORPL o} YT |t

| ockout posi tigang Mriver faiperh endral, E;E!?iﬂéﬁ& ssé&yy?]&pﬁkwt;§5 gas a
Por t1 6n of | G Y ST Lok T HRE drehFed | BB SNl shoul der

i s showns at @ﬁpe@ﬁ@r&&nsmﬂ:lm‘r e Thé Heod@P hakfizz bafptrgvidedout I I35bi S
shown in its Qut |t|on reventin ati e It w e
appar ent fromj%ﬁb é“%ct' %]go%l Frb%t %‘féﬁ/ﬂ oc@ge }*@% %agéﬁg shifted
rearwardly sddﬂkﬁuﬁtiﬁrﬁnxnéﬁkxnalangﬂ shidakly t heunbedr ishbbeders (one
o ol Ch 20 siotShal Ul Seedlp1SEAEVEE ndsihoBnbarbgAgrUA S0

Reference is nOM/na rern ave been

given like i e angages bodi halfictbinakevensiat 36.t ublide safstrg
portion Boof 140 35 Wwify q{a«;@dycs—'ﬁnﬁafegﬁéulaébe(aaéugﬁ&wh?dbsnport i on_

3 has an annul ar flange, 42 forned adj acent reduced di aneter portion 41 so
as to define i HHARRIS1dR Lo S{%lh?@liéy?‘i‘m?cmdiagﬁﬁﬁ Baeonprises a

hol | ow menber and phasl@é téErvLed 'andl, efile 291 fdéakabety #4creapt 88 to j ust
nicely receiye fhe SSAULST 54 aé':?éaeéax?fétn'o;?”tne thumb or finger of
the surgeon to shift the lockout 35 into and out of
15 its lockout position. At its forward end, the slide .
safety lockout 35 has a nose portion 39 adapted to
engage shoulders formed on the bifurcated portion of
1ever-281to prevent actuation of the lever.: One such
shoulder is shown at 40 in Pigure 2. In Figure 2 the
20 slide safety lockout 35 is shown in its lockout
position preventing actuation of lever 28. It will
be apparent from Figure 2 that the slide safety lock-
out 35 can be shifted rearwardly so that its nose 39
no longer engages the lever shoulders (one of which
25 is shown at 40) so that the lever is free to be

actuated. _ '
- Reference is now made to Figures 2, 3 and 5 wherein 3
like parts havé been given like index numerals. The
. ' . forwardmost end 41 of tubular housing. portion 3 of body - s

300 1 is of reduced diameter. The tubular body portion 3
has an annular flange 42 formed adjacent reduced diameter
portion 41 so as to define a shoulder 43.



.

41k6f t.ubul ar housing portion 3 with the rearward end 5 of casing
abyt ment agai nst Shoul'der 43. I n . addition, to assure that c 5 is, ..
in the correct rotative position (so thg the staples |ocated the are ,-‘
in ptoper alignnent with the anvil pockefs on the anvil assenbly 7) the
reduced di aneter portion 41 of 10 tubular housing portlon 3 may be
provided with a plur- I|t of even

. dek |
D a5 and 46 whi L« rERBorYL ShagYeRL e RBRES S Ghlpk LHRe V. HOLEPu REnBER "
keyways, two of ahdchaaratshbsnrasrwdrdnendsan agaslngosené9 béavﬂbded of
| ast t I d 41 d
PP L oo auRRThSLY), SectRlUcybor 8 iea BbameLg cBBsLar 1, an
i nsi de surface 041soﬁptebubarahnuagngapong;éntBewethsthesraprvagdleed49
St apl e gui ds 49 gBYedlinbesTohd8dubhoRl SSLREnER! ShBhacts 4a¢ ethdent from

Figure 3, the staple qgui has a ann arra channels 50,
each con- tai ning élgtgpbetelaanura tbéﬁnqaahn9I§r1§rﬁaytbﬁ eREEREts 52,

each containing gogheplbe psithEns¢s8NEnde tABNYkab1AL qxscafteah%m@eanSZ IS
| ocated within the first annular array of chanpels 50 _and is staggered with

respect thereto. 3NReiBf BFRPe¥halifgalmedfeWi ths thgpapvd loPorkstantinfhe

doubl e Staggeredaﬁ@ﬂl°£s§éﬁ§h9s7bntﬁé”%éﬂh&éﬂ Bikimeter §Brtlon 41ThE
formardnostl%nd

g égveﬁ 1 gl E duced porti oge 1ﬁ§
shodil der 54. bukagn ?H§ PgdHBE BBr &i BAY2 5 PREVE sﬁep “and
14 an annul ar staplieydofvevehly sPhepliekdysvditwbbolfawhdchi asxte ahounar array

gLathﬁz gg eaCha8f4§haﬁg 43 %hlgneghe BorenQ4eé&e %%ih@t% 2%e§¥5J¥3%a
with matching keyways, two of which are shown at 47
and 48. Casing 5 may be molded of plastic material
15  and glued or welded to reduced diameter portion 41 and
to flange 42. - '
_ Permanently -affixed (by gluing, welding or the
like) to the inside surface of staple-containing casing
. 5 there is a staple ghuide 49. Staple guide 49 may
20 pe molded of plastic material. .

As is evident from Figure 3, the staéle guide 49
has a first annular array of channels 50, each con-
taining a staple 51 and a second annular array of
channels 52, each containing a staple 53. The second

25  annular array of channels 52 is located within the
first annular array of channels 50 and is staggered
with respect thereto. Therefore, the instrument is
capable of implanting a double staggered row of

- staples in concentric pattern. -
30 The forwardmost end of driver tube 22 has a
reduced portion 22a forming a shoulder 54. Mounted
on the reduced portion 22a there is a washer 55 and

r



of~staple guide 49. Simlarly, staple driver 56 5 has a second annul ar

© Ry of tines 58, each of which extends into one of thée channels 52 of

I,e guide 49. It will be evidenf,that when the driver tube 22 is .
ted forwardly by lever 28, the Tines 57 and 58 of driver.-56 will drkee

staples 51 and 53 fromtheir 10 respective channels 50 and 52, through

the tissue & I cri bed
her ei naft er tg}k%’*l n%'el c%cgrfﬁégw a?é%ﬁ%u%f:g‘éégngtghgsgnal | er
di anet er pora i e P anrakay mrm@f obing®e5T ordgi dabsvhiéal &8 the portion
22a is upsetaﬁ%afé& with dhd Céb?ﬁér‘{&‘éYn'i‘@é'“éhégof’aéﬂércﬁﬁnnélgpbﬁ driver 56

and scal pel hereon. The forwardnpst annul ar edge of scalpel 59 has an

i nsi de bevelobREaRkeeEnidR4dn. t LAY HE, SERPLENGTLUBE. 06 Washer 55

aslsurgssth?thatéﬁ Edosid ?a&unmtﬁrr&wf@f ntiﬂégessp aaanl efdwhieh 56 and 20
cylindrical scal

wa 55 aqgai nst the end
o7t or v amsrCarbTe | Gk O Dhdhhe ndebeiFos2 e RErRLe aHATELA: oo
positions of4%ri VBt wilkk ¥ emidémueth?B. whehethacdrivenowubade2to Figures

4 and 5 wherg] Be ' ' ) i | ¥us The anV|
assenbly corrpér Pss%'é %ené gﬁ%ﬁg%%%yz%ghgén‘y%%v??' %@E?gﬁ%eggngﬁﬁ“% s a
cylindrical aferdmiver he6 ekl hedrivadstapleschli andpéd &ndmt kbefior ward end

of whi cfoi s 4 % 2 Iﬁa@?ﬁﬁélénsaxmg 821! eheblon Ofe! Beetlrough 30 4s

I's nmost cl ear re 4 oratio 'S C|rcu i n peripheral”
confi gur ati & cirinesd %P¢I%Ea Sttﬁ%Ver§§§émblYmﬂl§ﬁ hﬁlﬂesérébgérlbed

here'"“ﬁtfﬁeréiﬁhf€€§W@ﬁﬁ @f@hﬁﬁrﬂ@&l's991b§1p59vhgeﬁlﬁbtﬂoﬁnEQBn annul ar
fl ange 65 whi ch presen annul ar surface 66 facing toward
st apl e- COMRQQH?§%_sm§. er dlameter portion 22a of driver tube 22.
The forwardmost end of the portion 22a is upset, there-
15° by captively mounting washer 55, staple driver 56 and
scalpel 59 thereon. The forwardmost annular edge: of
scalpel 59 has an inside bevel 59a formed thereon to
provide a cutting edge. Washer 55 assures that the
driver 22 imparts uniform force to staple driver 56 and
20 cylindrical scalpel 59. Furthermore, abutment of washer
55 against the end of forwardmost portion 41 of body 2
determines the normal unactuated positions of driver
tube 22 and lever 28. o
_ - Reference is now made to Figures 4 and 5 wherein
25 the anvil assembly 7 is most clearly shown. The anvil
assembly comprises an anvil 60, and an anvil nut 73.

The anvil 60 is a cylindrical member, the rearward ®
end of which is open and the forward end of which is
closed except for an axial perforation 63 therethrough. =

30 As is most clearly seen in Figure 4, perforation 63
is circular in peripheral configuration except for a
flat 64, the purpose of which will be described here-~
inafter. The rearward end of anvil 60 is provided
with a thin annular flange 65 which présentsa flat

35 annular surface 66 facing toward staple-containing
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cé?ing's. The outer peripheral edge of flange 65 is rownded as at 67 anghc
the forward surface 68 of flange 65 slopes forwardly and inwardly. As & 3 /
result, the anvil 60 has a button-1like gsoss section, the inportance 5 0 |
whi ¢h, wi Il be evident hereinafter. The rearward flat surface 66 of anvil
flange 65 is provided with a first annular array of pairs of anvil pockets
69a- 69b, each pacasdfhgpbeckefTbeadaperdperipheralaeiday wift Iflanged &fs if one
of the staples 5 | QS kar shian [ [ | ded
with a second an%ﬁ}‘érge‘air %gyhg‘ kgalagg %Pgar?\‘??ﬁ\éﬁjgc%géﬂ%%a-%%ﬁ Fl?.%ﬁ?%pai r
of pockets 70a-76B sdppgsafopwerdiy endpdmwasddivt-h Rise a agpswdit ortdheof t he
staples -53. As t | ¢@r nel i o o&d lonV.€ £HeAN
and 53 fron1chan%§ygi5égaﬁgg5% g?%%%ﬂgﬁaﬁﬁé%%issuéé%%) é?ﬁ 0|nejh§%ﬁ§%g§$%st
anvil 60, tRe poPfewhighr widdabgogvidentohersdnafitercause t he | egs of
staples 51 and 53 to b@ePraB@ikaYdCE1EREGurFacy lde RE fanvihersidarse igmd '
hereinafter. A s§n1-r| Lg gash%hd7l i.S Iocateq.mﬁthln 20 _anvil 60 to serve
as a back-up str &8t RFOVAGEd YR A fdirstc ampaiagg arpay of BaiHHAL end 72
of adjusting rodaavild gbckedisc €dadicatEt @achnghair @f Pookdts tddagmeil. The

t hreaded portion

2 _has fl.at 72a.forned thereon whi 5. gorr.es s to
the fiar Ba of Cnkor FoBReRakifly Wity T deqio it Rl st ST Uf
portion 72 &0 adfussiimglardféshdoapemaviidn sur fdce €654 saprordaled witdssur e

) PSR e s g

anne 0] IS 1S true

si nce keys 45 andObe gachkPaiaxy of4 posketss 7dJ;‘e7prQh einge adanted ctPosi tion
of stapl e-cont ai goRgeratieN%itnithel 1¢ysS AP W) Alddred gher g and
pin 21 precludes rofation of adjusting rod 6. _ . _
- the driver 56 and its tines 57 and 58 drive staples 51
15 and 53 from channels 50 and 52, through the tissue to
_ be-joinéd and against anvil 60, the pocket pairs 69a-69b
and 70a-70b will cause the legs of staples 51 and 53
to be properly crimped, as will be further described
hereinafter. A semi-rigid washer 71 is located within
20  anvil 60 to serve as a back-up structure for cylindrical
scalpel 59. .
The fbrwardmost end 72 of adjusting rod 6 is of
reduced diameter and is externally threaded. The -
- threaded portion 72 has a flat 72a formed thereon which

25 corresponds to the flat 64 of anvil perforation 63.

' Thus, when anvil 60 is mounted on portion 72 of
-adjusting rod 6, cooperation of flats 64 and 72a will
assure that anvil pockets 69a-69b and 70a-70b will be

. properly aligned with the staple containing channels

30 50 and 52 of staple guide 49. This is true since keys
45 and 46 and keyways 47 and 48 determine the rotative
position of staple-containing casing 5 and thus staple
guide 49 affixed thereto and ?in 2]1 precludes rotation
‘of adjusting rod 6.
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Anvil 60 is renpvably affixed to the threaded por- tion 72 of adjusting
od 6 by an anvil nut 73. Anvil nut 73 may be nol ded of “plastic or the
g and is provided with an axial a#tallic insert 74. Metallic 5 i nsert
7% has an axial bore 75 which is internal |y threaded so as to be engagea#l e
on threaded portion 72 of adjusting rod 6. Wen anvil nut 73 is in place,.
the anvil 60 wi | |Aheikn68bdsneenowablyaasifdxiedetor e ddinestdedy pood- 6
formed by th er. d 0 t +i20 nvi | {y 73 S
preferably fg H§5E chﬁgﬁﬁ% é rPd ura?dgﬁ'%%&g§3Q11?FﬁAlnse on t her eof
into the tuboh&r 7Bosaynbsbmedded bé pdﬁﬁ@dc Pre the ddiker and flce of anvil
nut 73 may DErBLYUEHCH el agea&iuﬁame%ﬂfs,clinséw%t ud'maadi M gxtendi ng

grooves or f nore easl | é raspa e Ssurgeon.

This wi Bl rehnserthd4ahasl anuexialaherenvis CGipris rJ@eRﬂwlrléermvabl e

during certatﬂréuaaacab a&oeedsae%ngﬁ%a%ieemftma& b i t 0- end
anast onosi s, _as IS Fpgn the art,.. The fqorward, quhof adj usting
or-e

rod 6 is prodPd®d ﬂ;fiﬂﬁs&’rngxi‘? WP@“I anyiidy W 73 &%l BY2GSans-

verse bore 78heThaviar 607 wiln wa&i la®buthfeit wBA:l'Dfa ahodlde 73 extends
conpl etely through EB taII| aX| wi th bore 78.

e i s :
In simlar f4a8hPBn °§Fﬁ?%ofb¥t eplsé'ﬁ HFEEE anvil nut
73 has hOre 8&rbadeﬂdpbh¢nemn72&oaX|aI w th and connunlcatlng with bore 75

of metallic inser a bgres .7 ﬂ%@% | il Thi.s_series
30 of bores coné #&t ggtaq\?eits S’assaré%lg{\eﬁgiuér%)s%{% &fl be
descri bed herfegnatattepn to esBiisht dn Hassnksion ¢heneod eﬁ?%r’@?@st portion
81 of the preybiElh re%Qdem@wu£¥§ S 1A Rined!Nt WiRad8terior surface

of anvil nut 73 may be provided with a plurality of

15 longitudinally extending grooves or flutes 77 to render
it more easily graspable by the surgeon. This will
rendef the anvil nut 73 and anvil 60 more readily
“removable during certain surgical procedures such as
. end~-to-side and side-to-end anastomosis, as is well
20 known in the art. .
| The forward end of adjusting rod 6 is provided
with an axial bore 78 leading to a lateral or trans-
verse bore 79. The bore 75 in metallic insert 74
of -anvil nut 73 extends completely through the metallic
25 insert and is coaxial with bore 78. 1In similar fashion,
the forwardmost end of the plastic portion of anvil
nut 73 has bore 80 formed'therein, coaxial with and 2
communicating with. bore 75 of metallic insert 74
~and .bores 78 and 79 of adjusting rod 6. This’ seriés .
30 of bores constitutes a vent passage, the. purpose of .
which will be described hereinafter. .
To complete the stucture, the rearwardmost portion
81 of the proximal end of adjusting rod 6 is unthreaded



17\énd-n9unts a cap-like indicator 82. Indicator 82 gives both a tactile __.
and visual indication‘that the space between anvil 60 and stapl e-contai ni :
casifg 5 is within the working or operatjng gap of the instrument, 5

wi | I be apparent .hereinafter. The instrunment of the present invention

havi ng been described, its use and operation may be set forth as follows.

Fplr I pgr posesf of ahdtesgd hiﬁé Va defs+1ike Qh;dic}étet@pgsm | ondfcaberi 83t givest
Wi e set fort with respect to a si e.end-1o-e nast onosi s
procedure and r e%]"ghcae tac ?’bé ﬁf&ﬁ%ﬂp’f}dﬁc%ﬁ%o%.{ﬂ?ét ﬂlie o8RBT, the
anvil 60 is pref dsthheers ailwcht&ll dihtstaplé+ednamiming csasinge56bsis in
abut nent or near t, W |l e-c | Di i n e

gui de 49. Further&n%t;%m%%gms‘}%{@f%f ygé]%%g%ﬁgégéh%%l%‘%eg?%éfﬁé gékout
position to Pprevess Wilkke tappaxentdiexeiniftever 28. In Figure 6 two
tubular body organs orddnpise S &¢ Lhe priobhediaventiblishadind: AL

the time 20 of the end-to-end anastonosis procedure distal end”of the
instrunent is i nR9ERAIADHLIFen B3 BFe 2Rd PPeTYhian mevirBe SpEnfAgthn

the patient's bodys #d118%8i bl Eor OPputpdseoLNah NEkEhPIaPRpd8es8ripe1she Of
| unen 83 renpte fromthe anastonptic ggge. When ca g aches the

ing. 25 5 r
position shown vMY#ErQRﬁERﬁl?Q)? nehe shnshrwnenk Wil he éﬁFug?FﬁB knob 8
I s rotated b0t hevbth geospéct cevis® sdmple 6ndotshehd anaytdmosisasi ng 5.

The~end of | 83 i h Led ab h ' ' ' d
o by means of & STTEISE RIS efTTHtee Lft thas. CatfieuBRauA TR ARBLPE 6.
Thereafter, anviLAHS&h@b¢wt§éts.thseaneﬂliﬁOIﬂsepr&ﬂenaﬂl?uganleéatedtied
about the exposedypart] 0D £l AREI40 £QP8c0Y68 PY' R ShhEREnEULYr € 86.

as shown _
near abutment with staple-containing casing 5 and

15 staple guide 49. Furthermore, the slide safety
lockout 35 should be in its lockout position to
prevent inadvertent actuatioﬁ of lever 28.

In Figure 6 two tubular body organs or lumens 83
and 84 to be joined are illustrated. At the time

20 of the end-to-end anastomosis procedure, the distal
end of the instrument is inserted into lumen 83 either
through a natural opening in the patient's body, if
possible, or through an incisioh made in the side of
1umén 83 remote from the anastomotic site. 'When'casing

25 5 reaches the position shown with respect to lumen 83
in Figure 6, the adjusting knob 8 is rotated by the
surgeon to cause anvil 60 to shift away from casing
5. The end of lumen 83 is then tied about the exposed
portion of adjusting rod 6 by means of a simplé' -

30 purse string -suture 85, as is shown in Figure 6.
Thereafter, anvil assembly 7 is inserted in lumen 84
and lumen 84 is tied about the exposed portion of
adjusting rod 6 by a purse string suture 86, as. shown
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Once the lunens 83 and 84 have been tied to the instrunment in the manner

hown in Figure 6, the next step is to set the proper dap between casing 5
and surface 66 of anvil 60 in order to join the lunmens 5 by neans of ..the
surgical staples. Prior to the anastl®mwtic procedure, the surgeon wil '
have neasured the thickness of the tissue of lunens 83 and. 84 using a
ti ssue thickness neasuring instrunment. The tissue thickness to be joined
is, of course, thente thesummgng B3 tandudd tihheknessnotiédnba 8Beand | unen
84. Wth this_ val ' I el t t apl eraC i ni ng
casing 5 anditnﬁgélﬁ‘r ace%ggcho‘% r}'ganr\%%p@hcg%g )g’g %\gﬁﬁé ?heggﬁrgg%g in the
fol | owi ng namst@p. iE st soft dile pepet i gap kKpebween scasingell &nda 15
direction to Gause s _ f Vi, p h e1distal end of
casing 5. ROt At | 6’r?3§6f Zlbfuag'gldrzlg:j'ﬁoibxlA 8@?%&13()?}:%%%%3 EEH?I f’gt ﬁggr earward end
of i ndi Gat or a2 mMeaneef Shstmaieay oppbedr Wrkorhkor 8Beward end of

adj usting knglaf+ohll € € Pr R AeE! L@hdeshrfeon WOLD RYvEeRLasAdeul sually.
1 f adjusting knob 8 i s nade of clear plastiC, the 'surgeon can readily watch
the i ndi cat orthep BPsHRTF 19 sthe prhsmne posi lvmans Thé pedgPA BF1REj usting
rod 6 is such thaisuhaihidiehd SANed st oinspdingai el 82 is coplanar wth?
the 25 end of - adjusting knob 8, the surgeon can be_assured that the

maxi mum spacithg Bémfiden | iSkipss 4R Q%GJ%UF‘?_%C’ES 66°%fc%1‘|‘1’_9§‘13r 6311%& thin the
oper at npg gapuRf olfhe HehHildymnteiaghaen) € eved. 83 Aind hismeni 88, the
surgeon utilizes the rin scale'16(fnd index mark 30 17 to set the final
gap in accor & QHHﬁ1W4i¥qi¥ﬂnﬂ}n » the proper gap between stap.e-

containingfgasing 5 and the surface 66 of anvil 60
can be_set_by the sﬁrgeon_in the following manner.
First 6f.ail; adjusting knob 8 is rotated in a
15 diréction to cause su;face 66 of anvil 60 to approcach
the distal end of casing 5. Rotation of adjusting
knok Siis ¢ontinued until the rearward end of indicator
82 becomes substantially coplanar with the rearward
. end of adjusting knob 8. This can be ascertained
20 both by feel and visually. If adjusting knob 8 is
ﬁade of clear plastic, the surgeon can readily watch
the indicator 82 approach this coplanar position.
| The length of adjusting rod 6 is such that when
the rearward end of indicator 82 is coplanar with the
25 end of adjusting knob 8, the surgeon can be assured
that the. maximum sSpacing between casing 5 and the a
sﬁrface 66 of anvil 60 within the operating gap of
'thé instxument has. been achieved. At this point, the =
surgéon utilizes the ring scale 16 and index mark
30 17 to set the final gap in accordance with the tissue
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'1§/tthkness measur enent previously made. Once the final gap has been
achi,eved, the slide safety lockout 35 is shifted to its rearward or,
1 ocking position and the surgeon squeezq® | ever 28 5 t oward hang
porgion 4 of instrunent body 2. The engagenent of the |obes (one o;?%éich
IS éﬁomn at 30 in Figure 2) of lever 28 with spool 25 wi |l cause drive
tube 22 to shif knfieknasd Wedsiult e Prdvioid 14stage f od 6. This,.in turn,
will cause driver 56_10 nd J,ts.tines .57 and 58 taq drive staples. 51 and
53 fromtheir respecCRFE ézﬁ'l‘z?pl“'J nadi FERfgm A Ly 'Fﬁ’be.ﬁlépq%s will
pass through thesaffletyudoakoutrensd &3 ahd fiedrid tits |mgarwardanh dmepl e

w || thereupon ter. their . ectiv nvi. l.. pocket pairs -6 nd 15
+70a-70b to be cﬁ?’ﬁ%ﬁ'@fioﬁlﬁge %é‘dsﬁ:rh%eor?ﬁie rslgl{rjlegeza S ?eg‘éeng\?\%?hi n the
operating gap oftowaerd hemdlreeportddeguatcef dristchimentofbadie 3t afihs i s
assured. Washer %%?EE e ddwd GJH% 'qﬁgi for Ry t by
driver 56 wll &%%S"i or%vﬁﬁ%?ﬁact to a chfof dggzloé) sqggt“?ipl es %511 and
53. As will be &R Fdoure ¢h Afgdesen 2fhaisth tspoqly13harihicaesepel 59 is

- of fset rearwar digg Wi thdel e P sHi! SorRdardid, 3 tifSréspéstl to scal pel
5. |1 not begin to cut through the tissue of l'unens 25 °83, and %4 unti|

sufficient clin@EIRFIR% FO% Sapl had FeER adtohb| 3438 driviele P0irpose of
cylindrical; scalapd it3 itines ST s t3@itPAtivn Sfaplies t3Bsamwa o3l unmens 83

and 84 which is gJjed. to.adjusting.rod 6. The inside . bevel. 59aprovid a
nore parall el cuftmgb tta’t’r?d‘ralrseosﬁeo%@evse t%&apeg%i%‘é’od? i%}ﬁfén?:’h o%h%néc?bel
Washer 54 al so iTheursdaplest willf gasd drilough appe | etsaibewf temeys i ndri cal
cutting edge of 85§%n%e|84595nd the legs of each staple will thereupon

' - enter their respective anvil pocket pairs 69a-69b and

15 70a-70b to be clinched. Since the surgeon is working
at a gap within the operating gap of the instrument,
adequate clinching of the staples is assured. Washer
54 further assures that the clinching force imparted
by driver 56 will be uniform with respect to all of the

20 staples 51 and 53.

As will be evident from Figures 2 and 5, the
cylindrical scalpel 59 is offset rearwardly with
respect to staples 51 and 53. As a result, scalpel
59 will not begin to cut through the tissue of lumens

25 83 and 84 until éufficient-clinching of the staples
has been accomplished. The purpose of cylindrical
scalpel 59 is to excise that portion of the tissue
of lumens 83 and 84 which is tied to adjusting rod
6. The inside bevel S59aprovides a more parallel cut

30 and also forces the excised tissue into the scalpel
Washer 54 also insures that uniform force is applied
about the cylindrical cutting edge of scalpel 59.
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erri rigid washer 71, located within anvil 60 acts as a cutting board
. FoLgdyl i ndrical scal pel 59, supporti ng the tissue being’cut.” The washer is
Iedflush with anvil surface 66 88 as to mininize stretch 5 or pul |

on tThe tissue being cut. The stapling and cutti ng steps having been -
perfornmed, it is now neces r% g ﬁ instrument fr m t he
anastonotic site. SePh Bigd 586t F's i &% ned in such

ahdic recti 0][1 a6t0ad0a eﬁﬁ'&ﬁhgnbbhrﬁofb;& Fgﬂ.&naway:aﬁ;r @aaaawlln@sa Th:]I s

shi tlngo anv u pro rtla vac ue to
t he piston a?FBB?rEéﬁgl ﬁég ﬁésﬁ:}? Eglpﬁnﬁﬁ§ ‘to 5;%’5 Thi s
i s prevent edfbushhwithnanyiit sorfacer 66 s8¢ lasr éo aﬁnﬂﬁ,zel{'str'.é&cﬂnd 79
oot B o BECpH LIoh BB kb 808 BHiBeD og@1oC 112 P ST et res
that the anvil as'ﬁbﬁbsyai‘léagsanﬂr cudltinge sitelps hafvtingh hden | oi ned organs

by cylindric er§8§4n8§' E% isThow: %chﬁ%'a‘%y %05 FlnlcR Ve d‘%@tltrﬂaec

internal diaheters o two qQrgans. above no on-con |gurat|on

of anvil 60 ﬁrﬁﬁméhﬁhénéﬁaﬁm@dﬂ&nééﬁems|I§1 EFdex 419 geedhihfer a portion of

fl ange 65 V\hhhgubﬁin eKﬁdeﬁr iaf thkaed! apl %c@in@tdl@éﬁt'iépﬁé)%‘es ¥
t he anast onpsed tissue out the

zgdj usti g'% roda é 2 %I rclol E'%’V aLTS’rﬁs
ut t on- sitape82PF&ngad 6;;5 Ph&campve ég’éé’mflrf“v B&ingk Yo o through the
anast onoti ¢ shigtinghotit anvdle 69t tai Bpenh the igaas wduld tgrodiep! e |ines.
The instrunent_ca Sereafter rea% be r.e vedffef{ Iumen. 83 nd t he
anastonotic §0Paﬁ£358 dypEIE gb‘r?‘pl &é r{[é eé:gl. PHbsTE i s
il lustrated jjoifedulem@nsAsol cdldapses éhmboethdﬁ(gap.gar’lmm ide human
. alimentary CBP@&IeﬁE@dOByV%h@ Wnd AR c%%f’:@xng bores 80, 75,
15 78 and 79, descr:.bed above with. respect to Figure 5.
Once the anvil assembly 7 is remote from casing 5, _
' _ the :.nst::_mnent can be removed. - This removal requires
that the anvil assembly 7 pass through the hole left
in the joined organe by eyl_indrical scal'pel 59. This
20 hole is smaller than the original internal diameters of
the two organs. The above noted button-configuration of
anvil 60 allows the stapled anastomosis to be slipped
over a portion of flange 65 while the remainder of the
stapled anastomosis approaches adjusting rod 6. By '
25 ¢&ircling the anastomosed tissue about the button-shaped
" flange 65, the anvil assembly 7. .can be brought through
the anastomotic site without undue strain on the tissue
or the staple lines. The instrument can thereafter
- readily be removed from lumen 83 and the anastomotic
30 procedure is complete. The completed anastomosis is
" illustrated in Figure 7. | |
As indicated above, the organs of the human_
alimentary canal are of varying diameters and wall
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i nstrument of the'present invention be nade a ailable wth
staple cont ai ni ng casings of .different ékternal di aneters. WWile not
intepded to 5 sbe so limted, it has been found that if the instrunen

made avail able with stapl e-containing, casi ngs h vln er nal rs of
21nm 25mm 28nmmthigknessas A¥eR R gﬁ@ FAPEr RA 18Pg g?slgftg n%?%?ns of

the human alinmengasyraplal thatl the gaseratenthesfi mher pm'el'enlta)invb@tzo@f
course, be nmade with ta | e< ai ni o S f || alger
di ameters. The nﬁﬁb@? Bt ¥Fé3?§@ igﬂe g?&;g cgn% élgg g%cgg% F%e
dependent upon taefeai:ennabxdeanatted:.ainen:he-scasWhglesmdq esxtlmdsmm t hat
the staplesg51 o the ter,a I rr n e e

527 Ohe! B8 T3mi @l €520y Bochl EBhrANLrGRe s At natoAmdriE

i nner annul p slidgh as shown i n to insure a
henostati ¢ and |eakmadeeavaé§,abée Walby stapile-cioated cwpings faving

placed tog ol 05eekfaehHS" aialietBka0b SRy Wshin, D sAPEL IR, SHdste!

heal i ng. 20 Fur her nor e | es ar e -arranged ‘too cl ose

a
together, there P§ khesiatsznadi ﬂ}aw@fttemnq%éhﬁ &@flg@d‘sar%t%@%“aéhd this

renders the inst aqmehtm&ec%afv Gdlill e AR, romﬂéﬂqm imass) te.
There is aliﬁ Pf ptimum margin qof tissue that nust be | eft befween -
ul aP*a

t he inner CRRF SEfr pege %%é%%ﬂq%%g KRRIIS 5 si nce
all *living tissuefr gmaddles w&eaaw@erld;amdﬂeﬂya under st ood that the

instrument 1 of the presen nvent o c n be d d wth any appropriate-
30 operating gap, déﬁ’@n&“ﬁ&eﬁp gcifgeset |ceor‘%at $nded to
be so limted, ibab&ngbdsndh@endeﬂtﬂupon the external diameter of the
- casing. Studies have shown that the staples 51 of the
15 outer annular array and the staples 53 of the inner

lefhfoknesses even in the sane patient. It is therefore desirable that:EH

S

annular should overlap slightly, as shown in Figure 3,
to insure a hemostatic and leak-free closure. However,
if the staples 51 and 53 are placed too close'fogether,_
~ the blood supply will be comprised and affect heallng. '
20  Furthermore, if the staples 51 and 53 are arranged
too close together, there is less elasticity left in
the stapled anastomosis and this renders the instrument
more difficult to remove from the anastomotic site.
There is also an optimum margin of tissue that must
25 be left between the inner annular array of staples
53 and the cylindrical scalpel 59 since all living
tissue retracts when cut.
It will be understood that the instrument 1 of the
present invention can be designed'with-ahyfapprdpriate~

e

30 - operating gap, depending dpon its ultimate use. While
not intended to be so limited, it has been found that
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22 if the instrunment 1 is provided with a operating gap of from1 to 3nm
' \n be used in conjunction with substantially all of the organs of the.
alinentary canal . In an exenpl.ary working enbodi ment of the 5 ;
Jument 1 desi gned to have a worki2ng gap of 1 to 3nm the ring scal b
was graduated fromO to 3mmin O0.5mmincrenents. At the point where the
mark i ndicated as 3mmon ring scale 16 was, al,jgned with index - mark 17 on
the instrumdft thendpstyamentn 11 15 provdged yithc & QPeRRtindif#aRt or 82 was
colol ana][ vmhblf trhom aaRoe Bimgf ﬁaﬂjdas{ ibRg dg‘ea)h ih dd‘rdjmﬁiﬂitm tmiatth]E hehrraX| mum
val ue of the r- .ati een achi ev nstr nt of_ the
present i nvéﬁg§§ﬁn€&ﬁla'g( ggdq%dt S fFE ¢ ? %3? ngn sLﬁgE P13 Bughout
its 15. ope&ahung gap an Exemplany (kquxﬁglﬂmbdﬁdmént(nfﬁtmpw- atlon of
the an iI 9 h g Tl
stapl e %ém%%% (1 %eas'l%ézpeéﬁg tco%aw&u%atqoﬁéﬁgoé%rgeém%a'?% surbl cal
stapl e 51 i $h|el iswgr @oed & 1 6Fivas gxduataeddinom € tdyodmm 20 0.5mmpl es 51

and 53 of t Iar Y N i‘q,gé]{" t rm staple
51 has an |%\?‘e%}tgéh %@1{ ml@’%oﬁ%ont ?éc%%wn portlon
51a and domﬁmmniQmmﬂai@ |Jeﬁg§va&1talaxm1@oviumemd@em b7 legs 51b *®

and 51c ar e el ihALUMA IHardiXh Tort 1WA Al the | ARLAJs@RElGe SO£ 25 10
formtlssue penetratl\nﬁ&pm nts 51d and Sle. As the sur(gl cal staple 51 is

advancéfy dngdicatan WAS (GRRARNRE ML th JhR ¥eRHeRd QERIIESFIRY a pafr
of anvil poqdfwbs 35,9a.i.zm<ba&91bxg tiha& e Tk Bilin WLLWe | 6£ bEhé| bpeped toward

each ot her ._Ina qury configuratjon. " Figure 9 illustrates the staple
of Figure 8% n,gtgafqﬁ} &iﬁ' "d%‘s‘? ‘im at the maxi mum val ue of the

wor ki ng gap of i imtte Lﬂlm‘ttn:‘!nent of the present invention can be

used with one size of surglcal staple throughout its

15 operatlng gap. Thls is made possible by the configur-
ation of the anVLl pockets 69a-69b and 70a~70b which -
tend to form the surg;cal staples 51 and 53 into *B"

’shaped conflguratlons._ An exemplary surglcal_staple
51 is illustrated in Figure 8. As indicated above,

20 staples 51 and 53 of the two annular arrays are identical.
In its initial form, staple 51 has an inverted "U" shape
with a substantially horizontal crown portion 5la and
downwardly depending legs 51b and Slc; ‘The free ends
of legs 5l1b and 5lc are cut at a downwardly and

25 inwardly sloping angle so as to form tissue-penetrating
points 51d and 5le. As the surgical staple 51 is.

v

advance by staple driver 56 throughfthe.tissue to be

joined and into a pair of anvil pockets 69a and 69b,

‘the legs 51b and 5lc will be .clinched tbward each other
30  in a curved configuration. Figure 9 illustrates the

staple of Figure 8 in its fully formed position at

the maximum value of the working gap of instrument 1.



»

23'Figure 10 illustrates the staple of Figure 8 inits final configuration
when formed at the m™ninum val ue of the operating gap of instrunment 1. In- -
the‘exenplary enbodi ment descri bed above wherein the instrunent 1 5 had:
an gperating gap of 1 to 3mm it was found that the surgical staplﬁﬁ%%% and
53 woul d performas indicated in Figures23 and 10 when provided wt | eg
| ength of about 5.5mm or about 0.216 inches. Figures 11, 12 and 13 .
illustrate an exenplary pair 10 of anvil pockets 69a and 69b. It will be
under st ood that Bigupé iGeipbekbrapesrtheostapbeapf Fdgurecll iandtshat al

of the pocket papyg foé‘oﬁf‘ﬂ% dPRefef FhaR EOPRELCEL ERePREhShuRabhyu@9a and

69b. As is evident ron1F| res roug an &ure , goc ket
pairs 69a and 69%faﬁbef%Pﬁ§%t%ﬂgtﬁéPfPﬁt ﬁﬁﬁFuﬁFHFylfaC HgtgﬂrﬁﬁégP Bryf

anvil 60. Anvil aaeéeiméfe a88cRiNed 8B6%E! wh8PedhetAkl iAbtriReas of each
other, and are ot herw se idept

al . Take oget her ., the- a I 69a
o 60b o e 20 SRR FA: SPERRELRS G AE Lt kBT Sy ok PRSoRoundb Rk Rng
age saaple) tﬁ eﬂﬁb@ﬁcﬂhnsﬁaplashﬂm ahahSﬁeaeamabberEoETLalcgnggaaEfgure
this is shown virtue,o t _that .t an C
Stapl o o1 (F oorEng¥idhiedreotnd 0 BB’ PRhwidRa’ FRER A ARE, 1RRGY oF
positions, just ehoetl5g5mnckersaBGatand2$9b1nAhesmII be evi dent from

Fi 13, th d 6 o | :
Fowe 13, the < des plogncieis S6a aad SYOITLGREASIL LARBIASIIEY Y
toward the t@nte@foﬁnvhblP°¢b§§§c§9aeapgc§8bs aﬁtSGllﬂhgedé@§§§§t$@*&|on

thereof . Turn'ngtthFhﬂ!rSflghetBGcH@Ek§E§r§9€93n@9§9€r€alaehk&%hl and

| ongi tudi nally extendin ge radi us portions 69c anq %9 pectlvely
‘These | arge r adi gRat al he pocket pairs 70a and 70 are a

identical to pocket pairs 69a and 69b.

_ As is evident from Figures 11 through 13 and
15 Figure 4, the pocket pairs 69a and. 69b are formed in
the flat rearwardly facing surface 66 of anvil 60.
Anvil pocket 69a and anvil pocket 69b are mirror
images of each other, and are otherwise identical.
Taken together, the anvil pockets 69a and 69b are
20 somewhat longer than the staple crown (i.e., the width
| of the staple) to enable manufacturing with reasonable
tolerance. In Figure 12, this is shown by virtue of
the fact that the legs 51b and 51lc of a staple 51
- (Figure 8) are shown in broken lines in their initial
25 positions, just entering pockets 69a and 69b. As will
"o ' be evident from Figure 13, the sides of pockets 69a
and 69%b slope inwardly and downwardly to allow for
radial tolerance and: to urge the staple legs Slb ‘and
S5lc toward the center of their respective pockets at
30 the deepest portion thereof.
Turning to Figure 12, the pockets 6%9a and 6%b
have first'longitudinally extending large radius.
portions 69c and 694, respectively. These large radius
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24 portions cooperate with the points 51d and Sle of staple legs 51b and
- 54 respectively to cause themto bend toward each other. Anvil pockets
59 and 69b al so have longitudinally extending smaller radius 5 portions
R9egand 69f, respectively. As the staple legs 5ib and 51c are driven w
‘her. toward anvil 60, small radpgs anvil pocket portions 69e and 69f
W Il cause the staple legs 5lb and 5lc to forma radius of curvature of
their owmn. The gap setting of instru- 10 nent 1 will determne the ultimte
confi gur g4d o0 s th6opé pRtEe wilthRetneepoihak 5h.1awapansliegwfe 9 and that
shown in Figure 10, ﬁg%descrl ed above. At all settlng wi thin the

ap
morklnggﬁﬁPRﬁet¥ﬁﬂ$ P Rt 2 ?hergﬁaﬁFElEEIMmlFobEanPné ®to a B-shaped

confi gur ad afend Stoward Teaehabtretbhe Anghilupbaketsobokhangr €9ent invention
le.leqg - length_thr out the working

to utiliz i cal e si.h ugh

gop of S hIrr A PrERL8a Lty aRPeRan Sl SRR RS e Y eg | ength, wire
di ameser powkiemnsié®e san@ng®h, ofespecsivgilgal scaphe Stagie t he 20 contour
of anvil 6 e r [ i ment, the
stapl e SIﬂﬁgggag%égﬁ?aQ?aln?%sg£gygglgﬁ QB%? éOaﬁﬁg %93%3?%? “of about 0.011
inch (0.28vadd , radiesséheilt peageh portmonsaﬁaat ap80 6060 wiid labout . 160, 000
D1 OG0B efdofel POoLesgNath SRAULAOLEER LNhgStom . 25 Aavi
t her ebet\mércubvah\tm&toﬁ theirnewn¢ 4. Baerrgﬁp sgtioy péclesEr6Ba and 69b
havi ng %?%% t +e0 ( a JAxiyg um dept h
of aboH? 15 %e@%rﬁ ¢ %ﬁ ﬁgfiggggdgﬁé%pggkﬁ§%§n6§§aa% 69d had a
radi us ofsﬁﬁ@hQ @1OB¢t896ﬁ that shows #ﬁ)Fl¥H§esﬁaBPértm@G|@@Cﬁﬁ?tlons 69e

and 69f egghrigdca 100145 bsabonbaOaf3el nChel 3139 GHl) seddlddy s working
enbodi nent, staples 51 were successfully and reliab t%e ormed into

acceptabf%@tbé%aﬁ%% verbipgogap of the lnstrument, staple
51 will be formed into a B-shaped configuration.

¥

15 To enable the instrument 1 of the present invention
to utilize surgical staples of a single leg length
throughout the working gap of the instrument, the
essential elements include the leg length, wire diameter
and tensile shrength of the surgical staple 51 and the

20 contour of anvil Dockets 6%a and 69b. In an exenplary
working embodiment, the staple 51 was made.of stainless
steel having a wire diameter of about 0.0l1 inch (0.28 mm), a
tensile strength of from about 159,000 to about
160,000 psi (1034-1103MPa) and a leg length of about 0.216 inch (5.49%mn).

25 Anvil pockets 6%a and 69b had an overall length, including
the space therebetween, of about 0.182 inch (4.62 mm),
each of pOcketé'GSa and 69b having a maximum width of about
0.028 inch (0.71 mm) and a meximum depth of about 0.0Ll5 inch (0.38 mm).
The large radius portions 69c and 694 had a radius of about 0.081

30 inch (2.06 mm). The smaller radius portions 69%e and 69f

each had a radius of about 0.035 inch (0.89 mm). In this

)

working embodiment, staples 51 were successfully and
reliabliy formed into acceptable B-shapes throughout
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25 a working gap of from1l to 3, Mdifications may be nmade in the
i nyention, for exanpl'e, ring scale 16 could be nounted on the end of .
i nst.rument body 2 adjacent adjustnent knob 8 and 5 adj ust mrent knob
coul g carry indi-cator mark 17. cl ai s 26 1. A surgical (&8
stapling instrunment of the type used t? join together-tubular body orgar s
sai d surgical stapling instrunment cofp PS|ng an el ongated body having 5
first and second ends, a cylindrical casing affixed.coaxially on said first
end of said body, at Ieast one annul ar array of surgical staples nounted
within said cadi HgFkindadppsQifngresd Lc&&xBay mount ed Wit hin sai d body and
. said casing, said aﬁba§&iﬁgtggﬁ$h Pn%e@maﬂh§ﬁn;Qhee@%Y@%?ﬂﬂﬂ ngheyond

e of sai

said casing, an anvil first end sting rod, said
anvi| havi ng aR*aRPLe,sfingcecpiei A§ sguddcds ﬂ@unmdaaam%@m@nob

rounted at sai desgransunedoboddl ¢ Baduocht! da3lisisiaHtN kulololh elang hol | ow,

sai d adjustln 15 rod eln% operatively connécted to sai d _adjustnent
knob, said adjééﬂpﬁﬁmPBG kRabs §i gonddi cagevndngdicator dekt ddl-e by
operation of said adjustnent knob between a position wherein said anvil
susface i s adjacent said casing and a position wherein said anvil surface
is 20 spaced fromsaid casing, a staple driver and a cylindri- cal

scal pel located within said casing, nmeans to shift said staple driver and
sai*d scal pel froma retracted position within said casing toward said anvi l
to drive said staples through said tubular body organs to be 25 J Oi ned,
to clinch said staples agai nst said anvil



surface and to sever excess portions o?isaid tubul ar body organs over a
rangﬂ f di stances between said anvil surface and said casing constituting-
a WOQ‘ g gap of said |nstrument, said2gdjusting rod having a second 30,
end KoZat ed wi t hi n Shenhal low adj ust rent knob, indicator neans nounted ﬁd
sai d second end of Fard— 27 adjusting rod and being so configured as ta
give both visual and tactile indications that the di stance between said
anvil surface and said,c | reki a scale in
association with o%é o% Qﬁkﬁ@géi gEaﬁigPﬁgﬁpb e%ﬁﬁ@%ﬁf%ﬁge 5d end of
sai d body andusedotpejainngogatihezt tnbudak bndwh@raam@r @hmﬂmsanQQ§i
ment knob and L. | Bab of
s%&?flﬁ Qﬂg £ifleft 28k r?.%‘i)‘x d sale&% ngI ng W}:f'éﬁ ¥J| : salr}{?

sai d di stance anvi | surface a

‘worki ng §ap afdwBedi ﬁgdt §e99nd enésy hackyddadaicade caisdnge adf 484 t ubul ar.
body organs b&b&ﬂlh@ﬂ.?eén aaﬂheﬁhﬁ:wéhar O £ClsRi1E bddy Clatl Mehsthaymi n sai d
nmeans to shift said driver scal,p conprises a ho Ilow driver tube

sii dably nDunPEBuéﬁrséFHaXdFGsﬁpﬁglFG& Shapriss mﬁﬂﬁﬁ?Q'W¥ﬁh%ﬂuF%¥%ond

ends, said scghpghgandnsadgudiingr roa a@amwqu riduntRidl Wil tisin @‘Ehd)f sai d
driver t ube, sglever pivo .affixed.ta instr nt _.body | ever «

al_|
bei ng operati fl éﬁﬁnaéfédcﬁ l?ﬁVdsééébﬁ Jgﬁ %ﬂgsf W%Qﬁwék k&ﬁ t ube,
~said |leveg- beeng pktehdifg bebbadamazﬁabasmngwemnndnyﬂﬂﬂmqpnﬂadtcﬂne

t hereby from g?ggr gﬁ%:g@oﬁhh' ?,l%aya relara:l%%ltq_ %ﬁq-]"%el Saﬂ_ dirl\yef are in thei f

retracted posi an ac pOSIti on érei’n’said sca pel and said
driver are shhaviugt emannvidi suadace facdng saidmasiggs a5 asing sai d

Lever and 25 ag3hdehehtChnbiPfickfieedl AUl SRYdd Uha b Wp gl ructure

clainmed in clai I'ncl u |ng
body, said adjustment knob being hollow, said adjusting

15 rod being operatlvely connected to said adjustment knob,
u.al,] usten rod
said and said anvil being axially
shiftable by operation of said adjustment knob
between a position wherein said anvil surface is adjacent
said casing and a position wherein said anvil surface is
20 spaced from said casing, a staple driver and a cylindri-
cal scalpel located within said casing, means to shift
said staple driver and said scalpel from a retracted
position within said casing toward said anvil to drive
said staples through said tubular body organs. to be
25 joined, to clinch said S£éples'against said anvil
surface and to sever excess portions of said tubular
body organs over a range of distances between said anvil
surface and said casing constituting a working gap of
said instrument,,said adjusting rod having a second’ -
30 end“located Within said hollow adjustment knob,
indicator means mounted on said second end of said

A
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'éﬁU second concentric annular arrays of surgical staples in said casing,
said’ ‘arrays bei ng C|rcunferent|ally offset wwth respect to each other

4. .. Fhe structure claimed in claim1 wherein said holl ow adj ust ment )
ha an annul ar rearward end, said indicat neans on said second end

sald adjusting rod has a rearmard surface so located as to be flush with

the rearward end of said adjustnment knob when said distance 28 bet ween
“8ai d., anvi | .. susfijostiagd redi dndadeigg so asonfiguned mats sivel hakhki ng

I oY S Sy L bl s

knob when said tance surface sal d_ casi.ng
within said worisiadd @ayils surfisees@andcisaid Gaging is ay and I’WM% n sal d

anvil is remvat&'a}ida%’@fk@.‘ilxgt %a%:a' & fdd=3le g éHso%’iéi:ﬁEﬁ H&ﬁf?fﬁné G $aid
The structure clalnmed 1n cllaim1 wherein said 10 a but t i ke
confi gur at iSon céﬁﬂﬂ‘isﬁﬂ?@ta’q?&?y ans 53 reqand &g r‘%%sﬁ/%ilré *e?fé‘?o?‘n t han
t het di arrflt er of c‘b@t r%tta.@igte icffcdltc%ﬂax?%\méldm tuuaautmm iobasm dadvpaigt-
- portion flares 'ou o, form a thin, ann e havin eX L hu

di anet er subst aﬁﬁ%%"c%é’%daﬁ?‘ ; §§fONG; en 8? %%€+?1 f%‘éﬁi
end of  said anviddjvetiments @8l ddizh g stemue sbertng dsaxﬂuanmllfm:e%ade The
structure el ai magd LSRN0 A NN Gl Fabdrdhysting | od

ext endi ng from $& sal usting ro ermnating in a 20
t ransver se Mbr e the tiigknessaf rithe rtJt&ﬂ;l%lQié e stukulay kedng rod, said

axial bore being fH V[ N 31 dipt when said tubul ar body organs are
joined by said surglcal st Ies sald axi al and said_ transverse bores
conprise a vent passape t%%cﬁl‘éﬁuqfént#]ec#ﬁwrfend?ﬂ-alm 1 wherein said

means to shift said driver and scalpel comprises a hollow
. driver tube slidably mounted on said adjusting rod and
15 _having first and secdnd ends, said scalpel and said
driver being mounted at said first end of said driver
tube, a lever pivbtally affixed to said instrument body,
said lever being operatively connected to said second
end of said hollow driver tube, said lever being pivot-
20 able and said driver'tube_being shiftable thereby from
a normal position wherein said scalpel and driver are
in their retracted pesitiens to an actuated position
wherein said scalpel and said driver are shifted toward
said anvil, and resilient means biasing said lever and
25 said driver tube to said normal position.
' 3. The structure claimed in claim 1 including first

® ' and second concentric annular arrays of surgical staples
in said casing, said arrays being circumferen#ially
v ' offset with respect to each other.
30 4. The structure claimed in claim 1 wherein said

hollow adjustment knob has an annular rearward end,

said indicator means oh said second end of said adjusting
rod has a rearward surface so located as to be flush with the
rearward end of said adjustment knob when said distance

Ay
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25. either side of said joinder of said tubular body organs. 8. The
‘stru re claimed in claiml wherein said anvil surface has at | east one -

ann array of pairs of anvil pockets, fornmed therein, the nunber of anyil
po pairs being equal to the nunber of said surgical 30 staples A

no din said casing, each of said surgical staples conprising a U shaped
el ement havipg Tsaila 16651 Wdisthdy gnd s REAS 108 16 hee agk| pockets

of 29 each pal elng myrror images

each ot her and belcg aced from
each other s&agdmun &f 85Ik HRkigE AP 134 | 37 st rexrend Fe2 wé FL¥

staple, the m&s}@i@ i@ mairwd¥d Nernddf | $d1d ai &t defeesehens each 5

" having a first |tud|nal curved I e raqL tton1§#rfa§$ gortlon to
be first conts&"tde%ﬁﬁ s?’é‘fﬂ' 2¢D HRENdS3EF CFEH%% owar d

each ot hger amizwrﬁﬁmnukdxﬂuydxkﬂngﬂgapuved bott om surface portion of

| esser radius to us ppo, d ted

curves so that salq%" s?‘rﬂﬁae Jlﬁ{‘?é'#eés) éafbsm‘%ape% g%g%rgggr‘z %glﬁxﬂhéégg

st apl es of aanvuﬂ(15expﬂayghlywufflxﬂdaﬂ@qﬂ%@@lﬁln$tnehédoﬁtsah# gap

setting wthify fﬁ% éﬁ%, 5#]gap 9. The structure clainmed in claim?2

i ncl udi ng 15 rel easabl’e 1ockout means to lock said lever in its normal *

position. 10. The &t r Rharstryehbwer slatned i okeini h whegepn| sahd’

adj ust nerg - kmm%@%@rﬁuﬁnxfﬂim@nﬁ@mﬁe&weéhﬁaieinqeansoa? said .
second end of said 4&: %%§ earward surface Sq .l ocated as

to be flush RAFFIMH: HERRFVREFSY %ﬂ?ﬁ%%h%ﬂt thaphthRerianpger
di st ance bet werssicd dstapie ébﬁﬁé&ﬁuﬁ@dcﬁﬁiﬂgﬁaﬁeaﬁ ofieakndhgdi@xbaam of

sai d working gan 20d £ Lo LN 455 ¥E" ¥ gy AT, 52k 63" ¥R0 e Of
having a maximum diameter substantlally the same as the
15 diameter of said casing, said end of §aid anvil having
said flange comprising said anvil surface.
7. The structuré claimed in ciaim 1 including an
axial bore in said adjusting rod extehding from said
first end of said adjﬁsting:rod_and terminating in a
20 transverse bore forming an opening in the side of
said adjusting rod, said axial bore being of such length
that when said tubular body brgans até joined by said
surgical staples said_akialﬂand said transverse bores
comprise a vent passage to'equalize:the pressure on .
25 either side of said joinder of said tubular body organs.
8. The structure claimed in claim 1 wherein said
anvil surface has at least one annular array of pairs of ”
anvil pockets formed therein, the number of anvil. _
pocket pairs being equal to the number of said surgical s
30 staples mounted in said casing, each of said surgical
staples comprising é_U—shaped element having a pair
of legs joined by a crown portion; the anvil pockets of

AL
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2%  .adj ustnent knob when said di stance between said anvil surface and said
casing is within sai'd working gap. 11. The structure claimed in claim4 |

wherei n sai d adjustnent knob-is transparent, said adjusting rog-Tficaton

'bang vi si bl e therethrough. 30 12.__ The structure clai quﬂp dl ai'm 6
wherein said anvil end having said flan&Q has a central deprds-—st gh formed
therein, a washer-1like nenber of sem-rigid naterial being noowted in said

depressi on and conpri si ng hacki ng neans_f b oL owli | .
11111111 11111 £26H PALF PELRS FHE7RE, WAdRS ﬁfed%%_&}g{%ag&%f%%ﬁma ein
sai d anvil surfgeediaEmn lemdt abtemmulas to reaclofrergive ANaRE | pocket s
formed therein,_the num ' - | i xé€stde nunber
egieééségiégezggﬁé %ﬁ?ﬁ%?afﬁgfépﬂ§,nﬂh@QMﬁﬁ

of said surgicé#% pres nount sai d_casing, each of said
surgi cal stapl es pedaprictincornr e E orgated HRePFRESLIQRT re3FN| egs | oi ned
by a crowy portiam 4 he Sl RoHdEhea DiaBaskrvéd r Lasegradiusrbotagrs of

each ot her andlteln spaced fromeach_other so as . to each receive one of 10
the | egs of theurfiRcs R eien s?‘hrﬂ’%,f}%%tp%%%?gt%? BY n&%%hot h conpri si ng
el ongat ed depr e&sdgu ﬁ@éfbt@gi@gl'@gé_iwtbégagsandipegscuoweum eagh r?di us
"ogs To bend s eheBgand harecent L Gast EGpERe ke fel BERRSA, UEERLEN. P
curved bottom spéfeten pof tiessef radies tadecasseosaddsdegsi 80| €95M o form
cont i gur atton viRESPErabt LY ca0ebbal, éé‘#’ggﬁf s PR s ary
clinched at anyagBievespasetshapedi confiigurationkhgrehy. staplephet
Structure cl ai ngds}figfhal By51LA6LHHD9158k0 aligiBtesgdcaznenddcanceny | C
gap setting within said working gap.
9. The structure claimed in claim 2 including
15 reléasable lockout means to lock said lever in its
normal position. _ o
10. The structure claimed in claim 2 wherein said
hollow adjustment knob has an annular rearward end,
said indicator means on said second end of said adjusting
20 rod has a rearward surface so located as to be flush with
| the rearward end of said adjustment knob when said
distance between said anvil surface and said casing
is at the maximum of said working gap and as to
extend rearwardly beyond said rearward end of said
25  adjustment knob when said distance between said anvil
surface and said casing is within said working gap.
'11. The structure claimed in claim 4 wherein said
“adjustment knob is transparent, said adjusting rod
indicator béing visible therethrough.
30 12. The structure claimed in claim & wherein
said anvil end having said flange has a central depres-
géion formed therein, a washer-like member of semi-rigid
material being mounted in said depression and comprising

backing means for said éylindrical scalpel.
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surygi.cal staples in said casing, said annular arrays of ‘surgical staples
. beieng circunferentially offset 25 with respect to ‘each othér, said anvil

hav first and second concentric annul ar arrays of pairs of anvil —~
po , said annul ar arrays of anvil cket pairs being circunferential i
of Wi th respect to each other such that each anvil pocket pair S
aligrmed with 30 one of said surgical staples in said casing. - 31 15.

The structure claiygpd 'Th&'@&fﬂé@ui‘@%ﬁéﬂné@'ﬂnaeiaiml 6 Qﬁebaihosa&ake
configuration conprising a body poyrtion of |esse transvers di nrensi gn t han

the di anet er ¥Vishi PLE3ER 2D ki HPFFE CARENFINHLAF BRE2ENS sBP&r508§ 5
portion flar Iangrmt;v@dm&tystibf:ﬁédnahéiﬂeﬂnanﬂuéaﬁuﬁbaﬁgefhammm a maxi mum

di anet er substa iall ame as the d| f sa i n sal end of
o anyi 1 A€ nding hEHE Sopallhe or 86 pal8 Sxo%3
structur® cI asirmllesn mdum tred 5 nvhea bd ncasunlglOeachnaf | sandf aurglhealat | east

one, annul e RS Blhie Clady b SREKE o LERERS HIgERENS pRELUTOET O

anvi |l pocket pal 'S %el n Sur apl es
mount ed i n safl kegs mipinedbypfa ser@wgupgrtacnstapeesnm&rppogkngSaOQ shaped

el ement havi ngggy o r'{%el ?nrﬁﬂfréf'ﬂﬁgggﬁl 3f0é9¥3ﬁ ﬁeﬁékoﬁndt Beiagvi | =

pockets of each p rror I nmages each and beln%espaced
fron1each(ﬁfﬁﬂaQQﬂeéfqma%ﬁﬁk Qklereoons kP Fﬁ@hl§3§eéVetﬁ§esQ surgical

staple, 1fe HQQ¥QI éﬁoﬁ-€Eérs£m%hsﬁ9§§éa§'BEaﬁhQHQEhédpGeRéegstnS each 26
having a first |op |t%ghnal curved | a otton1surfacg portion to
d

radiiu
be first contd FOMPELALRY | SLORgaReY fEBCeP3iBBAISaSRd | egs tovar d
each ot her armhv’m.xsgswnﬁl:.i-@ﬂgléwliﬁad:.ﬁulvedrbeat Darger Fadtugobbiteomof

lesser rad'usséfkéégﬁﬁﬁﬁfﬁghlggsbéof s€1contacted by their
respectlve staple legs to bend said legs toward each
15 other and a second longitudinal curved bottom surface
portion of lesser radius to cause said legs to form
into oppositely directed curves so that said staple
‘achieves a B-shaped configuration whereby staples of
a single leg length will be adquately clinched at any
20  gap setting within said working gap.

14, The structure claimed in claim 8 including
said first and second‘concentric annular arrays of
surgical staples in said casing, said annular arrays

_ of surgical staples being circumferentially offset
25 with respect to each other, said anvil having first
and second concentric annular arrays of pairs of anvil
pockets, said annular arrays of anvil'pocket pairs
being circumferentially offset with respect to each

i

other such that each anvil pdocket pair is aligned with
30 one of said surgical staples in said casing.
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25" Jnto oppositely directed curves so that said staple achieves a
B-shaped configurati on whereby staples of a single leg | ength | be
adequately clinched at any gap setting within said working gqé%éé?. The
sthucture clainmed in claim16 including'3D said first and s d n
concentric annular arrays of surgical staples in said casing, said annul ar
arrays of surgical staples being circunferentially offset with respect to
‘each other, said anv1$ h&fhestructuepdctatmed tonebairi t0avherainasrids of
pai r's of anvil C&f}ﬁs%tt:éé’mﬁt ﬁ@é‘%@ﬁff?ﬁ@é{&&ﬁ é‘&‘dbhgf?ﬁljeh Bag s

bei ng C|rcunferent|all respect 1o each other such™t
anvi | pocket paECPriF%P‘&I?%n%%s%ﬁ’E htwwrgm dimengien| thanpths fhangtar

casing. 5 of d8id JHEBd At EnLhg é@@m@ Ch@af éﬂe'éﬁhughﬁla Bad§><I al
bore in said agléustj nrg g} extendlglg%&oms fir ﬁfl end oflsalg UStI ng
rod and te PHGLPTh HATIR R et®o ﬂmg oFhiBoARRYLRR FRENGFde of
sai g adjbulsti ng mmngaa dn@xir&gmb@ign@eeflgsgﬁsﬁﬂﬁhlhﬁngt théOsamehat uheln g
sal t ubul ar e I ne | sSur P Lal an
Said transver sOIIRERECof | Fasd LEdioY SEL1aoES' 88 sR1aPafRl havERES
either side of said f banglercompsié tng ubaidrahviy sugdase.19. The structure
claimed in claim18 {gcl uﬂ‘x@gs%.guc'ﬁ_xafée $abh&qs! Qﬁkeﬂél i‘?SwPQrE% w%

9 erein

Iever inits normal p05|t|on ructure cl alne In clalm
sahd adj ustfrentanyibh surfaceshas eat, least enpusnnndaroarradi oht BRIES RS

vi si bl e ther et N Q@aD. p@&kets forﬁéd tH8Be$h! UEhE RubakBE kAvehai m 1
conprising vent neans for 3ga |S|n the pressure on either  side of, s§|d

joi nder of sai cP?%%FaPab’E)ﬂ %-}ﬁ‘én% ual to the number of said surgica
staples mounted in said casing, each of said surgical

staples comprising a U-shaped element having a pair

15  of legs joined by a crown portion, the anvil pockets of
each pair being mirror images of each other and being
spaced from each other so as to each receive one of
the legs 6f the same suréical staple, the pockets of
a pair both compriSing elongated depressions each

20  having a first longitudinal curved large radius bottom
surface portion to be first contacted by their
'respective staple legs to bend said legs toward each
other and a second longitudinal curved bottom surface
poftion of lesser radius to cause said legs to form

25 into oppositely directed curves so that said staple
achieves a B-shaped configuration whereby staples of

3 a single leg length will be adequately clinched at any

_ gap setting within said worklng gap.

. 17. The structure claimed in claim 16 1nclud1ng
30

" said first and second concentric annular arrays of
surgical staplés in said casing, said annular arrays
of surgical staples béing circumferentially offset
with resﬁect to each other, said anvil having first
and second concentric annular arrays of pairs of anvil

—______________;_—
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122, A surgi cal stapling instrument substantlally as herelnbefore descrlbed

LR

'

with reference to the 25 acconpanyi ng draw ngs.
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15
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pockets, said annular arrays of anvil pocket pairs.
being circumferentially offset with respect to each
other such that each anvil pocket pair is aligned with
one of said surgical staples in said casing.

18. The struéture;claimed'in claim 17 including an
axial bore in said adjusting rod extending from. said EA
first end of said'adeSting rod and terminating in a

o5

transverse bore forming an opening in the side of

said adjusting rod, said axial bore being of such length
that when said tubular body organs are J01ned by said
surgical staples said axial and said transverse bores
comprise a wvent passage to equaliée the pressure on
either side of said joinder of said tubular body organs.

19.. The structure claimed in claim 18 including
releasable lockout means to lock said lever in its
normal position. _

20. The structure claimed in claim 19 wherein said
adjuStment'knob is transparent, said adjusting rod
indicator being visible therethrough.

21. The structure claimed in claim 1 comprising
vent means for equalising the pressure on.either side
of said joinder of said tubular body organs.

22. A surgical Stapling instrument substantially
as hereinbefore described with reference to the

iy

accompanying drawings.
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