SURG CAL STAPLER HAVI NG AN ALUM NUM HEAD [ 0001] Field of the Invention

[ 0002] The present invention relates to a surgical stapling and cutting

i nstrunment adapted for use in the diagnosis and therapy of pathol ogies
treated by stapled resection. Mrre particularly, the present invention
relates to a surgical stapling and cutting instrunent having a curvature
particularly adapted to fit the anatony of a human male pelvis. [0003]
Background of the Invention [0004] Surgical stapling and cutting instrunments
are commonly utilized in the diagnosis and treatnent of pathol ogies treated
by staple resection. Surgical stapling instrunents provide a nmechanism to
extend the translum nal exploitation of nechanical suturing devices

i ntroduced via the anal canal, nouth, stomach and service accesses.

Al though surgical stapling and cutting instruments are nost commonly

utilized with r t i nstrunents
may be used in m‘b Mﬁk%

: ' ' ertgi cal
stapling and cutting i nstrunent S have been devel oped. These i nstrunents
generally include a support frame, an anvil attached to the support frame
and a cartridge nodule carrying a plurality of staples or fasteners. The
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novi ng the staple driver forward to formthe staples against the anvil.
[0006] Summary of the Invention [0007] In accordance with the present

i nvE0Bpn, t hBackgroumsk efithe@alveationr gi cal i nstrunent for applying

[0004] Surgical stapling and cuttmg instruments are commonly utilized in the diagnosis and treatment
of pathologies treated by staple resection. Surgical stapling instruments provide a mechanism
to extend the transluminal exploitation of mechanical suturing devices introduced via the anal
canal, mouth, stomach and service accesses. Although surgical stapling and cutting
instruments are most commonly utilized with rectal pathologies, surgical stapling and cutting

instruments may be used in a variety of environments.

[0005] Over time, surgical stapling and cutting instruments have been developed. These instruments
generally include a support frame, an anvil attached to the support frame and a cartridge
module carrying a plurality of staples or fasteners. The instruments also include a driver
within the cartridge module which pushes all of the staples or fasteners out simultaneously
into the anvil to form the staples into a generally B-shape or joining multiple part polymer
fasteners together, suturing tissue together. In addition, these instruments include

approximation mechanisms for moving the cartridge module from a spaced position relative to



a plurality of surgical fasteners to body tissue. The surgical instrunent
includes a frame having a handle at a proximal end thereof, and a support
structure at a distal end thereof. The support structure adapted to support
a plurality of surgical fasteners and is formed from alum num [0008] Bri ef
description of the Drawi ngs [0009] Figure 1 is a perspective view of the

| i near surgical stapler in accordance with the present invention. [0010]
Figure 2 is perspective view of the linear surgical stapler with the
cartridge nodul e renmoved. [0011] Figure 3 is a perspective view of the

| i near surgical stapler with the cartridge housing noved to an internediate
position. [0012] Figure 4 is a perspective view of the |inear surgical
stapler with the cartridge housing noved to a closed position. [0013]
Figure 5 i s shepevi peatcepe tissuevthaé betweeh kae glosalipapiteal whdre pheetissue {shrlaniped
firing trigger. in a firjn sitipn. [0014] Figure 6 js an pl oded yi ew of
the car tbFi"ng% theseileend [tbﬁ%@?‘? egm@ﬂer Figally. fhegngl pelc e Telnepess forc
cartrid ‘ﬁ%q i r i hear, 4[ 0016] Figure 8 is a
front pg{r?osp Cy+ S‘g%?g%&gﬁwaﬁ%ﬁicfg%}ﬁ%@%%%% tr\?\né z?ﬂnl't he retai ner renoved.
[0017] Figure 9 is a rear perspective view of the cartridge nodul e show ng
the cartridge housin? slot in substantial detail. [0018] Figures 10, 11 and
12 994 t he € Lt ainer. 2 [0019] Figure 13 is a partia

cr ectio j - L heal i .

R R L kR e e R s R R
mechani sm [ @Qshdrhlitiriof sumeichbfastenars pabodyatissoe. oThe swgichlomsthumeane mcbides hramenear

surgical stapler with the closyre trigger, slightly retracted.
g \%ng ahandleata proxgnallI end tLeregfg and a suppogrt structure at a distal end thereof The

support structure adapted to support a plurality of surgical fasteners and is formed from

aluminum,
[0008] Brief description of the Drawings
[0009] Figure 1 is a perspective view of the linear surgical stapler in accordance with the present
invention.
[0010] Figure 2 is perspective view of the linear surgical stapler with the cartridge module removed.
[0011] Figure 3 is a perspective view of the linear surgical stapler with the cartridge housing moved

to an intermediate position.
[0012] Figure 4 is a perspective view of the linear surgical stapler with the cartridge housing moved

to a closed position.

[0013] Figure S is a perspective view of the linear surgical stapler with the firing trigger in a firing
position.

[0014] Figure 6 is an exploded view of the cartridge module.

[0015] Figure 7 is a front perspective view of the cartridge module with the retainer secured thereto.

[0016] Figure 8 is a front perspective view of the cartridge module with the retainer removed.

[0017] Figure 9 is a rear perspective view of the cartridge module showing the cartridge housing slot

in substantial detail.

[0018] Figures 10, 11 and 12 show the assembly of the retainer.



[0022] Figure 16 is a partial cross sectional view of the |inear surgical
stapler with the closure trigger nearly fully retracted. 100231 Figure 17
is a partial cross sectional view of the linear surgical stapler with the
closure trigger fully retracted. [00241 Figure 18 is a partial cross
sectional view of the linear surgical stapler with the firing trigger and
closure trigger fully retracted. 100251 Figure 19 is partial cross sectional
view of the linear surgical stapler after the surgeon depresses the rel ease
button. [00261 Figure 20 is a partial cross sectional view of the |inear
surgical stapler upon release of the closure and firing triggers w thout
returning to an internedi ate detent position. 100271 Figure 21 -29 show the
insertion of a cartridge nodule and the renoval of the retainer. 100281

Fi J09¥3 30- 38igarW ishe partinl eross-sceqsl Miewodfutbe lingar sshegicat staplet sranognactyeted

pr esent Ilnear sut ical stapler. [0029] Figures 39 and 40 are detailed
front views SFeH# artridge housing. [0030] Detailed Description [0031] The
det[gpdopd e”b@%uf@mﬁa(& bB& RER DL Me PilMBWkibR thedlidiseH. SCl osed herein. It
should be rst ood omever that the disclosed enbodi nents are nerely
exdffRidry of thuee ISnvemrhdmross wivtiohal wiey df thedmbas dingetal staplerrviithbe ¢loyunestrigger

Ther ef or e, hF |Is di scl osed herein are not to be interpreted as
limting, buf: V’§§ the basis for teaching one skilled in the art how to
makgp22qnd/ or F%»%?e ich@a Fﬁ‘tflﬂr&és@ Bectib Rl 3w JReHeqMEdr RGrgical éapﬁl.ﬂ%ﬁthlthe Hosippippat i on
with FITIGURES 2 to 5, there is shown a surgical stapling and cutting

i nstrunent, mﬁubdme@Uhqmi a Ilnear surglcal stapler 20 which is designed to

3 e and cut Ssu The |i near sur st apl e a andle 21 at a
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end ef fect or f3 rbisacged Ved in accordance with a preferred embodi ment of the

present invention. Right and left hand structural plates (often
[0024] Figure 18 is a partial cross sectional view of the linear surgical stapler with the firing trigger

and closure trigger fully retracted.

[0025] Figure 19 is partial cross sectional view of the linear surgical stapler after the surgeon
depresses the release button.

[0026] Figure 20 is a partial cross sectional view of the linear surgical stapler upon release of the

closure and firing triggers without returning to an intermediate detent position.

[0027] Figure 21 -29 show the insertion of a cartridge module and the removal of the retainer.

[0028] Figures 30-38 show the various steps involved in the actuation of the present linear surgical
stapler.

[0029] Figures 39 and 40 are detailed front views of the cartridge housing.

[0030] Detailed Description

[0031] The detailed embodiments of the present invention are disclosed herein. It should be

understood, however, that the disclosed embodiments are merely exemplary of the invention,
which may be embodied in various forms. Therefore, the details disclosed hereinare not to be
interpreted as limiting, but merely as the basis for teaching one skilled in the art how to make

and/or use the invention.

[0032] Referring to FIGURE 1 in combination with FIGURES 2 to S, there is shown a surgical

stapling and cutting instrument, in particular, a linear surgical stapler 20 which is designed to
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called "handl e plates") 34, 35, respectively, connect the handle 21 to the
end effector 80 of the instrunent (the left hand handle plate is not shown
in FIGURE 1). The handle 21 has a right hand shroud 22 coupled to a |eft
hand shroud (the left hand shroud is not shown in FIGURE 1). The handl e 21
al so has a body portion 23 to grip and maneuver the |linear surgical stapler
20 (see FIGURES 2 to 5) [0033] The linear surgical stapler 20 in accordance
with the present invention is particularly adapted for insertion into the
human nmal e pelvis. In particular, the male pelvis includes portions which
are relatively small and, therefore, difficult to access during |ower
anterior resection (LAR), which requires that the instrunment reach within

the pelvis in the proximty of the dentate |line. The present surgical
stapl er 20 i staplpand ¢uttissuey Thlaacsusgicnl stapreniii hama taridla 2 1za4 @ fisss preixional and and

mal e pelvis duri | 0 interior .anterd re tjog..In rticular, the end
oftector 80 B “adrdiecif Rhanan ofaste aRRLEid, the bSEHfeclonn srelllep it acpiolfeg wil
function wi t Ripfef@fed®nitodRibnEbASpREenBinbention CRAMt artiMefBhiH stractiRS plate®@3th W th
this in mnd, and in accordance with a preferred enbodi nent of the present

i nvention, tHed*handlerplatey’yyP .15, saspgstizely, xonkres the handle 31 tathg endl efiectort80pfue
end effector ,80 havin rvat ur i.th a, di anet 7 Ln or | ess,
ohd ror o pr e EnRicRPfh MR e aié B o3 Ho3n FGORET The RRIER R 41 o

envel ope of '&iEl‘ﬂ 1Rl ehidal 22 Scoupled €o RaSH hand| sBfdud (tHelleft Bl Sk \RLE Abt Howhas a
curvature with a dianeter between agprOX|nately one inch and approxi mately

four i nches, FEAREnDr elhsrhandle 23| ajsopkas\eelady popiand e gy andyvmangyyerethe dinepr
appr oxi mat el é%g:aulrggpﬂegggzgelﬁ(}%g%_at{jce with a nore preferred enbodi nent,

the end effe curv h a dianeter of approximtely 3

i nches. [0035] While the present end effector 80 is disclosed bel ow as being
adapted for use in conjunction wth a replaceable cartridge nodule 120
haVP®¥pl var i odbe besapemigingl staplen20 waaeasganse with thelpyésart imventien i parsievlarly adapted i on

const  uct | on it BliBhtn BBy 1 St Rl MR B G wiich
are relatively small and, therefore, difficult to access during lower anterior resection (LAR),
which requires that the instrument reach within the pelvis in the proximity of the dentate line.
The present surgical stapler 20 is specifically shaped and dimensioned for access within the
male pelvis during lower nterior anterior resection. In particular, the end effector 80 of the

linear surgical stapler 20 is adapted to fit and function within an oval envelope of 3.62 inches

by 3.00 inches.

[0034] With this in mind, and in accordance with a preferred embodiment of the present invention,
the linear surgical stapler 20 has a distal end with a tissue end effector 80 having a curvature
with a diameter of a 7.8 inches or less, and more preferably, four inches or less, in order to fit
into a minimum envelope of the male pelvis. More particularly, the end effector 80 has a
curvature with a diameter between approximately one inch and approximately four inches, and
more preferably between approximately two inches and approximately four inches. In
accordance with a more preferred embodiment, the end effector 80 has a curvature with a

diameter of approximately 3 inches.

[0035] While the present end effector 80 is disclosed below as being adapted for use in conjunction

with a replaceable cartridge module 120 having various components, the concepts underlying
4



[ 0036] The end effector 80 is a surgical fastening assenbly that includes a
cartridge nodule 120 (see FIGQJURES 6 to 9) and a C shaped supporting
structure 81. The term C-shaped is used throughout the specification to
descri be the concave nature of the supporting structure 81 and the
cartridge nodul e 120. The C-shaped construction facilitates enhanced
functionality and the use of the term C shaped in the present specification
shoul d be construed to include a variety of concave shapes whi ch woul d
simlarly enhance the functionality of surgical stapling and cutting
instrunents. The distal end 30 of a closure nmenber 28 is disposed to receive
the <cartridge nodule 120. The end effector 80 also includes a safety

| ockout mechani sm 180 (best seen in FIGURE 31) for preventing the firing of
a previ ousl y the present mventioggeouldobridnplied @ a vahesy ofend ieg'qéorrmdlucbaetrim@rr@dwe ai ns
a cartridge hou§in 121 coq$le L@ an anngf%éz. Thg. &Qrtridge nmodul e 120
al so i ncl udeS§OUSUPEHORS fythgut Jeparting from the spirit of fhe presenf IO, | ot ai ner 160, a
ti ssue contacting surface 127 which displays a plurality of

stapl e-containing slots 128 in staggered formation in one or nore rows

(t HB036]s, st dpe end eficetoy 813 agingival fagpries assemtietharin¢lodes 2 artridgeapddude 120 dsee

Surface . 120 FIFORR S, PFarH55 Crtar iBnarpR v prudll. cThe Befrgint A 127
of the car reHaausb Gl 90ETbS e kv IREATBE ADBROM Bk AN o

followi ng disclosure, the present |inear surgical stapler i s designed as
a nmul tiple fihecagrideamedulev2th EherGpliagedednbteuctian faciliaes enbanded fungtionaliiandver ,

it should be_underst,ood t . f the, underl.yin ncepts. of .t he present
hventton ey eiEE et iieyh CaPBIN o el SRR el BeEBhTeRt  MEnBRRT Ty
from the spi Khdetpbf cohédre BliapeERhich We6IasinRrly bHAREH thd RACTIHRARG OF budgicS Etﬁplfﬁ% ure

81 of the end effector 80 is respectively attached to the right and |eft

handl e pl at esndauttiggnstiymestss Hba distal end 3eaf agipsurieanqpebsr 38 g lisapsedito eeretenidief r om
the SUPPOT t | g\ ELTNCLNT £ Bl (FEGSI 46 0 19185 | Db 0%, a0AkEaRhah 6303%

35. In accor a preferie podr nmen he’pres invention
the supporti (ksEebniatFUGEREB 1) foripRdveiehg\theXirtmgif B BleRiodbIe Eifed BRflemodlle 020, Mor e
specifically, the supportln? structure 81 is fornmed by extrusion, for
The cartridge module 120 contains a cartridge housing 121 coupled to an anvil 122, The
cartridge module 120 also includes a retaining pin 125, a knife 126, a removable retainer 160,
a tissue contacting surface 127 which displays a plurality of staple-containing slots 128 in
staggered formation in one or more rows (that is, staple lines) on either side of the knife 126.

Staples (not shown) are fired from the cartridge housing 121 against staple-forming surface

129 of the anvil 122 that faces the tissue-contacting surface 127 of the cartridge housing 121.

[0037] As will become apparent based upon the following disclosure, the present linear surgical
stapler 20 is designed as a multiple firing device with a replaceable cartridge module 120.
However, it should be understood that many of the underlying concepts of the present
invention may be equally applied in single firing devices without departing from the spirit of

the present invention.

[0038] The supporting structure 81 of the end effector 80 is respectively attached to the right and left
handle plates 34, 35, by a shoulder rivet 82 and posts 83 which extend from the supporting

structure 81 into receiving holes in the handle plates 34, 35. In accordance with a preferred
5



exanpl e, of alum num w th subsequent machining to create the supporting
structure 81 disclosed in accordance with the present invention. By
constructing the supporting structure 81 in this manner, nultiple parts are
not required and the associated cost of manufacture and assenbly is
substantially reduced. In addition, it is believed the unitary structure of
the supporting structure 81 enhances the overall stability of the present

| i near surgical stapler 20. In addition, the unitary extruded structure of
t he supporting structure 81 provides for a reduction in weight, easier
sterilization since cobalt irradiation will effectively penetrate the
extruded alum numand less traunma to tissue based upon the snooth outer
surface achieved via extrusion. [0039] The handle 21 of the |inear surgical
stapl er 20 i rwbedimentanf Herpesgnt ipveptomthesuppdrangyirugboandl g ferasd visiatsingletpiecpal m

of his hand (see El QU 2 to. he. han rjip.24 is.c osed of a i ght
nand shroud RAMGPEIcss PossPiEty. 1 °uhRbng sl o i P BRE Rardhe®ey ok Ter
hand  shroud e, &fiafunfifim SWaKBubseqienCGREhidihg tdicke@ieathk ¥usporgipditigniré @M t he
underside of the handle 21 are a closure trlgger 26 and a firing trigger

27. The | i nedisclosedgn aceprdgnegpvitlythe presqnk inyentioat Byl constrect@igrire suppertiog siikctyiet h

t he cl osure d firing triggers 26, 27 in thei unact uat ed -positi.ons _and

W th o cartr PHg¥hhaine MU RS Peadliohtiaidth heaHErR6 SRR Db Snd
Consequent | Yy assbiiBly G kiibstadB8lyn@USdedd ThAlditidn,SiP &CBdlielddothe tun@a@iviubtudeldr ther t he
pl acement of tissue between the cartrldg§1h0u5|ng 121 and the anvil 122.

[0040] The haunpogingstru¢tutefd enhansesthe overloeabilsy efhepresant lepar airgisal staplesZlie
retaining pi gg&iﬁlijc‘;"r;[ 'tf?e“uniﬂi?cg gddseﬁ‘sgrggmrelclﬁftgt%'sﬁs ?%n[%g%t 4:: dr{g%lga'rrlg'\{i@]‘%tt‘ég%' on

mechani sm 100 includes a's Shape

surface of tk@lubsnthevedsht, EiasadrilBmicRIERiet cobaltlift@distidndeill kfdctiveyPehdtfatd the
di stal nmovenent of the push rod 102. The push rod 102 is coupled to the
retaining pexruded ayminyipandlessitiagme torbigsue based opomthe smpath puterpwéase achieyed

pr oxi mal retgg%&h&@npf the push rod 102 results in correspondi ng novenent
of the retaining pin 125. The retaining pin actuation nechanism 100 is al so

rel easably coupled to the closure trigger 26 within the handle 6
{0039] The handle 21 of the linear surgical stapler 20 includes a hand grip 24 which the surgeon
grasps with the palm of his hand (see FIGURES 2 to 5). The hand grip 24 is composed of a
right hand shroud handle 25 (see FIGURE 1) and a left hand shroud handle (the left hand
shroud handle is not shown in FIGURE 1). Pivotally extending from the underside of the
handle 21 are a closure trigger 26 and a firing trigger 27. The linear surgical stapler 20
illustrated in FIGURE 1 is shown with the closure and firing triggers 26, 27 in their
unactuated positions and with a cartridge module 120 inserted and the retainer 160 removed.
Consequently, the cartridge housing 121 is spaced from the anvil 122 for the placement of

tissue between the cartridge housing 121 and the anvil 122.

[0040] The handle 21 of the linear surgical stapler 20 contains a tissue retaining pin actuation
mechanism 100. The tissue retaining pin actuation mechanism 100 includes a saddle shaped
slide 101 positioned on the top surface of the handle 21. Manual movement of the slide 101
results in distal movement of the push rod 102. The push rod 102 is coupled to the retaining
pin 125 of the cartridge module 120. The distal movement or proximal retraction of the push
rod 102 results in corresponding movement of the retaining pin 125. The retaining pin

actuation mechanism 100 is also releasably coupled to the closure trigger 26 within the handle
6



21 such that actuation of the closure trigger 26 will result in automatic

di stal novenent of the retaining pin 125 if it has not already been
manual |y noved to its nost proximal position. [0041] Referring briefly to
FIGURES 2 to 5, there is illustrated what happens when the cartridge nodule
120 is | oaded and the closure and firing triggers 26, 27 are sequentially
squeezed toward the hand grip 24 to actuate the end effector 80 of the

| i near surgical stapler 20. The |inear surgical stapler 20 is | oaded with
the cartridge nodule 120, as shown in FIGURE 2, and the retainer 160 is
removed. The linear surgical stapler 20 is now ready to receive tissue as
shown in FIGURE 1, [0042] Wen the closure trigger 26 is partially squeezed
torest inits first detent position showmn in FIGURE 3, the cartrid?e

housi ng 121 &bswuwsh that actuation of tHelcjosuisdngasr powiltresnlt in autamatigdistelraeiicnens of the
position between the en. and closed. positions as di scussed bel ow i.n greater
fotai | o S rifne B 't AB ner aeeY pbeminAly mRVeclo o SRRERroR B i 1 00
noves the retaining pin 125 forward fromthe cartridge housing 121 through
an opening in the anvil 122, In this position, tissue which has been placed
bet[0&dh t he RafernrigdyeflntuEIGYRES 2 tarfd theneisallusirated avhat bappbes winndpeedriridge

posi tioned, an f the ti cartridge housi ng

0y hndthe TRAvie 20 5510RE0d 20 (B gloSe apd Rl MRS 20, 1l S S bir S sqleeRd 0

has been act yai£4tHetahd grip 2N TR MAE BndP&Fecior 80 of tHeginea shrgicBRaglstudi Me 121
and anvil 122 are correspondingly positioned in their tissue retaining
posi tions. [ Oo4shurgkelstapies 20livkaded with thgsartiadpeimodulg 130, g¢jshoanand FEGURER, | t

[ dj t the,f nd_of t hand ' 4 .illustrated in. .Fl GURE
2ot R PR B el TR e 0 B RIS
st apl e- f or m pgstownfi@EEGUWRE 10f the anvil 122 are adjacent to each other, and

the properly positioned and retained tissue is consequently fully cl anped.
Additionally, the firing trigger 27 has rotated counterclockw se toward the

ha Lp 24 enabl e the. surgeon t. ras he f.iri triqaer..27 for .the
Fi DR O ° < SheBare bt ok 47 Paren PR 2 Gy s B BERAMRHH B on
for the surgerRRURR 35t 8a&@ideholidingStoARheedfbm Gy fullyRBerddd posifion AR Mtdritedidte I | NY
trigger 27 has been fully squeezed to fire the Staples, as shown in FI GURE
5, the firi ngositidnghetweay theegpen and closed positions as discussed below in greater detail
Simultaneously, the tissue retaining pin actuation mechanism 100 moves the retaining pin 125
forward from the cartridge housing 121 through an opening in the anvil 122. In this position,
tissue which has been placed between the cartridge housing 121 and the anvil 122 can be
properly positioned, and the retention of the tissue between the cartridge housing 121 and the
anvil 122 is assured. Therefore, when the closure trigger 26 has been actuated to its

intermediate position, the cartridge housing 121 and anvil 122 are correspondingly positioned

in their tissue retaining positions.

[0043] When the closure trigger 26 is fully squeezed so that it is adjacent the forward end of the hand
grip 24, as illustrated in FIGURE 4, the tissue contacting surface 127 of the cartridge housing
121 and the staple-forming surface 129 of the anvil 122 are adjacent to each other, and the
properly positioned and retained tissue is consequently fully clamped. Additionally, the firing
trigger 27 has rotated counterclockwise toward the handgrip 24 to enable the surgeon to
grasp the firing trigger 27 for the firing of staples. Accordingly, the firing trigger 27 is nowin
position for the surgeon to squeeze 1t to staple and cut the tissue. When the firing trigger 27

has been fully squeezed to fire the staples, as shown in FIGURE 5, the firing trigger 27 rests
7



7 in near proximty to the closure trigger 26. [0044] Referring nowto
FIGURES 6 to 9, a nore detailed description of the cartridge nodule 120 is
presented. The present cartridge nodul e 120 provides a cutting and sealing
mechani smfor utilization within the linear surgical stapler 20 wherein the
stapling and cutting functions operate in the sane direction during device
actuation. Although the present cartridge nodule 120 is particularly
adapted for use in conjunction with |inear surgical stapling devices, the
concepts of the present cartridge nodule 120 nay be applied to other
surgical devices wthout departing fromthe spirit of the present
invention. In particular, the present cartridge nodule 120 provides that
the knife 126 be utilized in conjunction with a corresponding washer 123
during the cixneanpropimyyesdhe dpmirgirisgerna6. cartri dge nodul e 120 ensures that
multiple firings of the linear surgical stapler 20 will not conprom se
cutting performance. This is acconplished by incorporating the anvil 122,

i N [Pe44) i cul aRefefrit oWl tbIFIGURES!H tB9, amdse detiléd\ddsbgptivnalof fHeda@ridiemddale 1 20 By
conblnlng t he washer 123 and knife 126 with the cartridge nodule 120, a new

washer 123 anustatid e Thomesest partridee modulad RO provises aeutting and segling mashartiss fbpo |

repl aced, res r.oved cutt for 4 n an
er for nance. PP pifin FEUREE Sl ae S MRE TG ol T, SR ifions
cartridge hep&htadn thedanpadirkliol duilaglletibaictiatiey AMhoRgh Eledprésest ctaﬂn@%ﬁbdﬁlb her

with the facing surfaces of the anvil 122 and the cartridge housing 121
mai nt ai ned i A2Qispartiguasly agantechfoxtuse M CoNpNetiqR with Hessr pygica I%m&ﬁlevwes the

i asue in a coseRert il Bredah SRRUHr nbbR 0 RECHELRS S WRESI RSP LUDS,
tissue out ofyvithb& d@pﬁtlﬁgeﬂomm@ed ot biteéht bﬁéfﬂ»ﬁﬁm In peeti@itat] the prbderd battridae
cartridge housing 121. [0046] More specifically, the cartridge nodul e 120

i ncl udes a caodpledge mg‘tﬁld‘FSn@atllilE qulifatu@(bﬁtuélilwsi iy copjugetian; wigh @fcogrmmélgg( not

shown) positi@a I IF he
staples is di sp%géggl dﬁhﬁé’ i 8@@1&@&;\%&% g%ﬁ@éaé{ aniﬁf:e K hggé}éattout
of the stapl multﬁalleoﬁmgl%.theéhdem §1ﬁ£glbzﬂ|sdt@[er 26&/111 aotdd:csmsmiie icomiag lpéﬁf@dn‘)énce.
proxi mal of the driver 131 in the
This is accomplished by incorporating the anvil 122, in particular, the cutting washing 123,
with the cartridge module 120. By combining the washer 123 and knife 126 with the
cartridge module 120, a new washer 123 and knife 126 is provided each time the cartridge

module 120 is replaced, resulting in improved cutting performance.

[0045] Enhanced performance is further provided by positioning the anvil 122 and the cartridge
housing 121 parallel such that they move relative to each other with the facing surfaces ofthe
anvil 122 and the cartridge housing 121 maintained in a parallel orientation. This provides for
an even distribution of pressure across the tissue, preventing squeezing of the tissue in a
manner which might bunch the tissue and force portions of the tissue out of the desired

spaced defined between the anvil 122 and the cartridge housing 121.

[0046] More specifically, the cartridge module 120 includes a cartridge housing 121 that contains a
plurality of staples (not shown) positioned in staple-containing slots 128. Immediately behind
the staples is disposed a driver 131 which is disposed to push the staples out of the staple
slots 128. A knife holder 130 is disposed immediately proximal of the driver 131 in the

cartridge housing 121. The knife holder 130 contains a slot 172 and ledge 173 for interaction
8



cartridge housing 121. The knife holder 130 contains a slot 172 and | edge
173 for interaction 8 with a knife retractor hook 45 (see FIG 37) the
function of which will be discussed belowin greater detail. The knife

hol der 130 is attached to a knife 126 that extends distally fromthe knife
hol der 130 through a slot 200 in the driver 131 and through a slot 199 in
the cartridge housing 121. Although the knife is disclosed as being within
the housing in accordance with a preferred enbodi nent of the present

i nvention, other configurations may be enployed w thout departing fromthe
spirit of the present invention; for exanple, it is contenplated that the
cartridge nodul e could be constructed without a knife if specific
applications so dictate. [00471 The knife hol der 130 has a detent post 138
that ext ends withadoghretiactos haak 453ged FIG: B thafuneticigd whinbusill bg disQssedBelowini f e

hol der detent post, 138 dj tact t f th
Cortri dge. oI SORERIeEh ThE KERRIGR 0 Bafndiedfo able 10p i Sxierr b drom e ne-
kni fe hol der gni#3bide?i18D 't}ﬁt&'l%ha dite0did the river 113N afd ArsleheotR98tn tiaég%ht@te i's

di sposed to contact proxinal and distal detent protrusions 141
respect i vel yhousing 2. ééthoughdg%kmfe@qdlmﬁed asd@marwfhhethkhmfsmgm&canddnosmhs 199,

200 are positiane C t ere Is at |l.east one r i ther
Shde of Lo RisreEd SHSO O of P ARk Pt set P B RRRU AL SR
present i nVQchb&tr&i:eﬂzIfﬂ@g fr@mmfplrﬁbmbgreﬁér@hﬁeﬂ&& fo@@ﬂanﬁrﬂ@ itliO¥ntediplatddarit €S)
are provi ded on each side of the slot 199 of the cartrldge housi ng 121.

[0049] The c#retcaitddee modidé enypld beicanstmctedmithonba faifeaif specific epplisations so fistitargs
143, 144 at either end of the knife slot 199. The general circul ar opening
143 at the base of the cartridge housing 121 is shaped and di mensioned for

t hgoppgsage qhe Rnifttol®r PBMhak24etent fis8N38 1At exBentS IheCRhIRINNG 7 inlthd carfritge

generally circular hole 144 at the top of the cartridge housing 121 is
shaped and Hovsmgsli2dnddie koife haider ﬁatssta@et B8 isdispasad toi enptast detamt BratrusiondR9t he

Cr ol es 1 at oPLiHP ertidie ot a7 bR Be Rirkhiiff PPl 31 0ARRT o e kAR o0y
| n accor dance3ov $ikilarlyp tief @iveerb 1e1b @ deteRmPostof40tt i isUioee tolcoNBalpr&fmalane

anvil 122 includes a
distal detent protrusions 141, 142, respectively, of the cartridge slot 137.

[0048] The knife 126 and slots 199, 200 are positioned such that there is at least one row of staples
on either side of the knife 126. In accordance with a preferred embodiment of the present
invention, two rows of staple slots 128 (and two rows of staples) are provided on eachside of

the slot 199 of the cartridge housing 121.

[0049] The cartridge housing 121 contains two generally circular openings 143, 144 at either end of
the knife slot 199. The general circular opening 143 at the base of the cartridge housing 121
is shaped and dimensioned for the passage of a guide pin 124 through the cartridge housing
121. The generally circular hole 144 at the top of the cartridge housing 121 is shaped and
dimensioned for the passage of a retaining pin 125 through the cartridge housing 121. The
staple slots 128 are arranged such that the staples laterally extend past the generally circular

holes 143, 144.

[0050] Inaccordance with a preferred embodiment of the present invention, the anvil 122 includes a

plastic washer 123 and a metallic staple-forming surface 129. The anvil 122 is disposed to
9



pl asti c washer 123 and a netallic staple-formng surface 129. The anvil 122
is disposed to 9 maintain staple-formng surface 129 in a matching
configuration with the staples. The retaining pin 125 is connected to a
coupler 133 by a circunferential slot 135 in the retaining pin 125 and a
groove 134 in the coupler 133 (best seen in FIGURE 14). The coupler 133 is
di sposed within an arm 145 of the cartridge housing 121 and is held into the
arm 145 by an end cap 146. [0051] The guide pin 124 and retaining pin 125
i nclude respective slots 147a, 147b (best seen in FIGJRES 8, 9, 36, 39 and
40) into which the ends 126a, 126b of the knife 126 are disposed. The
proxi mal end 148 of the guide pin 124 is connected to the proximal end 149
of the anvil 122. The distal end 150 of the guide pin 124 extends fromthe
cartridge hoosintgn mmlesfﬂﬂninmsurémSl2t9h1ncmght0h1ngIcgpﬁglga_tm withdheypaples. 1The A

cutting masher 123 sl.i,ps. ont o t e anvi ns .o e 152 on the
aovi 1322 ¢ nigaipg o 128 &y R0 e Wbher Ay ieelRB e Bl 63 WS g "
154 of the cyﬁltuzsq:la\@gmrve 1?431n5ﬂ|1d @%puﬂﬁw(bédﬁeeemyFiG@Rm1}35Ta@a>up&r pinged to
the anvil arm 155 b¥ pin 156. In this position, the cutting surface 157

of the was hedlsm&ed myJ4 50k tmwgﬁn@geshoysmgsal arid is held ato ithe arpl 45byan
assenbl y of ‘ﬁ 4%lng washer 123 to the anvil 122 traps the guide pin 124
into the opeﬁ? %1forned by the anvil slot 151 and the cutting surface 157,
thereby, operatively connecting the anvil 122 to the cartridge housing 121.
The retainer 160 is attached to the cartridge nodule 120 as shown in FI GURE
7 t[80HdI d t hdhe goidp omelMsandfretaiengcpin 125 thglidensespeasive 3lots 178, HeR (besd seen in

orientation RSSIk] r

e 6t o IBURES Bo8 e, S arld ol rky Sl fhe B G5 opBBr i RRPOC R Biied 0,

be descri bed ThopRingl &1 P48 of tHdguidesiil DES cd-rﬁ@ctbdit;‘o the @f xiniAl edd 149 drake dnsil

di sposed around a protrusion 159 of the cartrid housin% 121. The retainer
P

160 cont ai ns 122.r Ekg distahend; ki9eaf tbq)gul%pmd%emgd& thescagirigpe Beusingd21 and
d
reciprocati ng’ftg’?&é?}%‘égé}h#%ﬁﬂ oFiig n9 7&;‘%%@';9% rzﬁtsﬁﬁs%%{ th%?rgul' lgglb§fI es

cont al nnent exten
means of a groove 152 on the anvil 122 that ﬁts under a tongue 153 on the washer 123. The

opposite end 154 of the cutting washer 123 slips under the anvil arm 155 and is pinned to the
anvil arm 155 by a pin 156. In this position, the cutting surface 157 of the washer 123
extends up through a slot 151 of theanvil 122. The assembly of the cutting washer 123 to the
anvil 122 traps the guide pin 124 into the opening formed by the anvil slot 151 and the cutting
surface 157, thereby, operatively connecting the anvil 122 to the cartridge housing 121. The
retainer 160 is attached to the cartridge module 120 as shown in FIGURE 7 to hold the
components of the cartridge module 120 in a desired orientation until insertion into the end

effector 80.

[0052] Turning to FIGURES 6 to 12 in combination with FIGURES 25 to 29, the retainer 160 will
be described in more detail. The retainer 160 has a groove 161 that is disposed around a
protrusion 159 of the cartridge housing 121. The retainer 160 contains a resilient inner spring
arm 162 that is disposed for reciprocating movement within the retainer 160. The retainer
160 includes containment slots 163 which extend partially around the guide pin 124. The
spring arm 162 includes containment slots 164 which extend partially around the guide pin
124, but are configured to face in an opposing direction to the containment slots 163. The

retainer 160 is positioned onto the cartridge module 120 such that the containment slots 163,
10



spring arm 162 i ncludes contai nment slots 164 which extend partially around
the guide pin 124, but are configured to face in an opposing direction to
the containment slots 163. The retainer 160 is positioned onto the
cartridge nodul e 120 such that the containment slots 163, 10 164 surround
the guide pin 124 and trap the retainer 160 onto the cartridge nodul e 120.
The spring arm 162 includes a di sengagenent tab 165 whi ch extends down from
the retainer 160 below the anvil arm 155. As such, the retainer 160 is not
easily renmoved fromthe cartridge nodule 120 until the cartridge nodul e 120
is properly seated within the end effector 80. Upon proper seating of the
cartridge nodule 120 within the end effector 80, the disengagenent tab 165

engages the end effector 80 for release of the retainer 160. [0053]
Ref erring ondé4agadundithe guidgmE] 24 4nd t@pﬂmrﬁfamﬂb}ﬁmmmthﬁlcwmezn@n& 120.GbRE 13,

tapl or 20 | PREAUTAGHTEHIE = Froneaterelia 16 B RpranS son TR ek 10

el ongated cl B&Uﬁ/@h@r@m}@fm 285. M4 Lilehahe psgner|16Y ishos %ﬂ?%m&@@%nﬁtﬁ@&drﬂ[&ig
extending fromthe handle 21 into the surgical fastening assembly of the end

ef fect or 80 modula d 28 nuatihihe oamldgeampqhdtf &26 écpremwleatedmw thh@nqbue easort 80.

i nventi on, osure 8 is. nol r f
ovenent and BRI aFRRGE 5 e o idRe dRodE A2 RRtis JEIRPG BieRE .. B,
manuf act ur i ngiséd}agdnhéds tHbel 65RAEDles &8 ehdl e rBBfbEseleaSPEIth@ fdtaihidrNgoCOSt s are
reduced and the weight of the l'inear surgical stapler 20 is also reduced.

In addition, the linear surgical stapler 20 is easier to sterilize with

il T Si‘s%etf?n%pﬁns% e EURE PRRoEPik oI RARlERI B S i ool
t her nopl ast i g&aitddl d"e@crl;ﬂ@hlé‘ﬂﬂne dodtpoaérfts BPthe lihddr tsBbidaDstapled YRR flevided. The

pol yphenyl ene sul fide, polyethyl ene terephthal ate, pol yacet al ol yester,
pol ysul f one, 11n€;§0$ly&19¢1é$ﬁ91¢r¥ méﬁ/ldmw@pa@pd elpstise memberi 28, wlyggmera;blm@/s

ccryont LSRR S of (52 POl LR B RO

addi tives sugffectst 80! ﬁs&coﬂa@d@v@hmprs@fr@@anﬁddm&ﬁ oPthe BRABEH ifventidnhe ERS@e

strength. member 28 is a molded plastic member shaped for movement and functionality in accordance
with the present invention. By manufacturing the closure member 28 from plastic,
manufacturing costs are reduced and the weight of the linear surgical stapler 20 is also
reduced. Inaddition, the linear surgical stapler 20 is easier to sterilize with cobalt irradiation
as plastic is easier to penetrate than stainless steel. Suitable types of plastic include the class
of plastics called thermoplastics which include, but are not limited to, polyamide,
polyphenylene sulfide, polyethylene terephthalate, polyacetal, polyester, polysulfone,
polyethersulfone, polyetherimide, liquid crystal polymers, acrylonitrile butadiene styrene
(ABS), polycarbonates, nylon, polyurethane, polyphthalamide, polyether ether ketone, that

may or may not be molded with additives such as glass, aramid or carbon fibers or beads to

increase strength.

[0054] Molded components can be produced in very controlled shapes with tight tolerances. This would
produce the curved shape and intricate features for member 28. In addition, there is no longer a
need to attach multiple plates together. The single piece mold eliminates the need for fasteners
such as rivets to hold the closure subsystem together. The other holes for the lockout pin and for

the guide rivets can now be precisely aligned as they are molded in the same tool at one time. In
11



[ 0054] Mol ded conponents can be produced in very controlled shapes with
tight tol erances. This would produce the curved shape and intricate
features for nmenber 28. In addition, there is no longer a need to attach
multiple plates together. The single piece nold elimnates the need for
fasteners such as rivets to hold the closure subsystemtogether. The ot her
hol es for the | ockout pin and for the guide rivets can now be precisely
aligned as they are nolded in the sane tool at one tinme. In 11 addition,

pl astic weighs far |less than stainless steel so the overall weight ofthe
device decreases. In terns of sterilization, a plastic conmponent is nuch
easier to penetrate for cobalt irradiation than several steel |am nated

pl ates. Lastly, the use of a one-piece nolded closure nmenber allows for the
el i mi nati on additioasplestiewsighsdardésnthas staisless steelgd the avezalpieighs of thepdevie deresgader s,

evbey 55" padebs SRR RBAT, e S ot BB oS BB B e
di stal end i gvelpRQPRMAIRdPRREST Y8sth e 1&IoTh Bnd-HitceGAdIddd dHatrehiber llows fbr Of

the cartridge nodule 120. The cenfral portion of the closure nmenber 28 is
posi ti oned bthewkmmationto fastapkrs, stamdesh stédl closuneiplates) plastespars, Bakingragsemblymiugh| y .

Ri ght and left. hand cl osure links 36, 37, respectively, are pivotally
attached at 4" right and left proximal ends of the closure menber 28 by a
first integral closure link pin 38. At the opposite end of the closure |inks
36, 37, the closure links 36, 37 are pivotally attached to a second

i nt[@QfF5h! cl oThe distal paetipn nf 3@ clostre megahen A8l passesathrapigh theowallsB4| dfiihe pipporBvg

connects the cl osu i nks 36, .37 to slotted closure arm . |ink . ~Jhe
ot ted ol ostnistaF AR Thidr ey oottt ot Mt fufiBhbr sl achds o
of the [|i neadrtrfd%eaidaaie 12baPitRIcemfal Bbriidn oF B8 WloBurk MeHdRF 28is\poSitifhed bétweerd he
closure trigger 26 descends fromthe slotted closure armlink 40 for

pi vot al r ot athegightandleft hamdleplatesid4 361 iesppetivel. \Rightpaind leftthand elpsurellinks36.231ay
fromthe handgri 4. A closur i 42 housed within, t hand grip 24 of
the hanal o 2opietudit oo BRY hacRRls Dby el T Pioimalee 1 B redtr e
desired resi 3§8p§8rst ltcnﬁur%qihgﬁﬁh@&s QU eIRZ&potifteend loP B Boshife IBRE 6,36, thewar d
the handle grip 24, and to bias the <closure trigger 26 toward the open
posi tion. closure links 36, 37 are pivotally attached to a second integral closure link pin 39. The

second integral closure link pin 39 connects the closure links 36, 37 to a slotted closure arm

link 40. The slotted closure arm link 40 is pivotally mounted to the handle plates 34, 35 of

the linear surgical stapler 20 at a closure trigger pivot pin 41. The closure trigger 26 descends

from the slotted closure arm link 40 for pivotal rotation about the closure trigger pivot pin41

toward and away from the handgrip 24. A closure spring 42 housed within the hand grip 24

of the handle 21 is secured to the slotted closure arm link 40 to provide a desired resistance

when the surgeon squeezes the closure trigger 26 toward the handle grip 24, and to bias the

closure trigger 26 toward the open position.

[0056] Referring to FIGURES 13 and 14, the components of the retaining pin actuation mechanism
100 will now be described. The handle 21 contains a saddle shaped slide 101 mounted ontop
of the handle 21 for linear motion. The slide 101 is connected to a post 103 that extends
outward from a push rod driver 104 through slots 105 (see FIGURE 2) in the handle 21. The
push rod driver 104 is restrained for longitudinal movement along the long axis of the linear
surgical stapler 20 by slots 105. The push rod driver 104 is connected to the push rod 102 by

a circumferential groove 107 on the push rod 102 that snaps into a slot 108 of the push rod
12



[0056] Referring to FIGURES 13 and 14, the conponents of the retaining pin
actuation nechanism 100 will now be described. The handle 21 contains a
saddl e shaped slide 101 nounted on top of the handle 21 for |inear notion.
The slide 101 is connected to a post 103 that extends outward froma push
rod driver 104 through slots 105 (see FIGURE 2) in the handle 21. The push
rod driver 104 is restrained for |ongitudinal novenent along the |ong axis
of the linear surgical stapler 20 by slots 105. The push rod driver 104 is
connected to the push rod 102 by a circunferential groove 107 on the push
rod 102 that snaps into a slot 108 of the push rod 12 driver 104. The
distal end of the push rod 102 contains a circunferential groove 109 that

i nterconnects with a groove 132 in the proxinmal end of the coupler 133 of

t he cartri dgdriverd®dl & he 2iitq] leed of theensh rodAI0SIREaRE p cirfimefedingis lagroeved 09fthathe
coupl er 133 contains roove

ci rcunf er ent F4FrCQIMGELs f‘é’ HBIOHE %g%t“bf | é{g’t“%‘%ﬁ O‘%g%ctthl ng‘g\%rt %}a(’fclp‘c’) S defenber
28 contai ns RRJILR 128 (W sfebn FHISORE 2Y ermak Hiéta@éhmftﬁb SRS 13 confinsalgpsoik e

menber 28 inside the handl e 21. Thesé posts 29 slidably connect to an

L- shaped sl otl34 fi@ igérmonneotiag With a cifbianfrekizal b1 13 sopthegetaining piwidft ed to t he
handl e 21 by a pivot pin 112 on the vyoke 111. The yoke 111 contains cam
pins 113 positioned to push camming surfaces 114 on the push rod driver

1040044058] Ret eibkr8 %eh@eﬁﬁd%n%%oﬁ@ do GhidBRerd latdrdIf &W btheblokihg

firing transm ssion assenbly w now be described. "The firing transm ssion
assenbl y has membet Z8ngsdettie handilerﬂj . lil"zhese p63s @ sledably ognifectotmnan heshapgudlog 1 Wiofant o

t he surgical fasteni assemply of the end effector .. The fir r 43
o posi 11 oneadhs [ n ndoks D atverlly S fo i R tyamteia bt H9g

The distal eqddfyqt hﬂlefybliéf‘ﬁ&ﬂfané%arﬁ)ﬂn@ngﬁpdsmdﬁe&{bg)lﬁﬁ‘%:hﬂg@url%essilqgnlzl
and is positioned just”~ proximll the knife hol 130 and driver 131
The di stal emice mish tddedrivier 104y bar 43 is attached to a knife retractor 44

that has a knife retracti on hook 45. [00591 The firing bar 43 has a
rectangul ar receiving slot 46 in that portion of the firing bar 43 that is

hOL{%g%h]‘é“XE g'ngkeFer‘?n@?d"@i@UﬁE {$afd FIGURE 3B)the EBRpbhdnil of HeCHHR trirshidiof | 1 NK

assembly will now be described. The firing transmission assembly has an elongated firing bar
43 extending from the handle 21 into the surgical fastening assembly of the end effector 80.
The firing bar 43 is positioned within the U shaped cross section of the closure member 28.
The distal end of the firing bar 43 extends into the cartridge housing 121 and is positioned just
proximally of the knife holder 130 and driver 131. The distal end of the firing bar 43 is
attached to a knife retractor 44 that has a knife retraction hook 45.

[0059] The firing bar 43 has a rectangular receiving slot 46 in that portion of the firing bar 43 that is
housed within the handle 21 (see FIGURE 13). The first integral closure link pin 38 extends
through the receiving slot 46. The firing bar 43 also has a proximal end section 47. The
underside of the proximal end section 47 of the firing bar 43 has a sliding surface 48. The
proximal end section 47 also has a terminal side engagement surface 49 extending from the
sliding surface 48. The firing trigger 27 is pivotally mounted to the handle plates 34, 35 bya
firing trigger pivot pin 50 spaced from the closure trigger pivot pin 41 so that each of the
pivot pins pivot about mutually independent axes. The firing trigger 27 includes an arcuate
firing trigger link 51 extending from the firing trigger 27 at the firing trigger pivot pin 50to an

apex 52 which rests on the sliding surface 48 of the proximal end section 47 of the firing bar
13



t hrough the receiving slot 46. The firing bar 43 also has a proxinml end
section 47. The underside of the proximl end section 47 of the firing bar
43 has a sliding surface 48. The proxinmal end section 47 also has a

term nal side engagenent surface 49 extending fromthe sliding surface 48.
The firing trigger 27 is pivotally nmounted to the handle plates 34, 35 by a
firing trigger pivot pin 50 spaced fromthe closure trigger pivot pin 41 so
that each of the pivot pins pivot about nutually independent axes. The
firing trigger 27 includes an arcuate firing trigger link 51 extending from
the firing trigger 27 at the firing trigger pivot pin 50 to an apex 52
which rests on the sliding surface 48 of the proximal end section 47 of the
firing bar 13 43. Wthin the handle 21, the firing trigger 27 is attached to
first and seddnWithin thedpandle yethe fisny irggerad s aB&hed iy firstapkserondefinng tiipger

firing trigger.sprin rms 53, 54_support. a torsion ri.n not shown) on
the r1ght hasPrigRrne. By EsRpetval JBF DB Tiefsr apige s e A T0PRstia PBLOsEpr | ng
55 I's  secur gghtkgy Q)nliﬁ@ﬁ%}?‘thgl?opﬁlemlﬁg Irigl'gexnmbﬁ]@alﬂ,?aglémg Bﬁtr%teﬂlrsbm%spitgst he

firing bar 43 wthin the andle 21 to bias the firing bar 43 toward i

unact uat ed peexutddai.th¢ 0atEDidebfethe finrg birciSiat ¢hat pogmerof 21 fisngslopn @8 rathirt tear d

t he handgrip, 24 he slotted closure armfink 40 and the closure links 36
and 37, noveends él]| fobiag t%‘?lﬁﬂ“& 43é%‘§?r9iltﬁ¢‘n%‘1t‘{?tte SBPP% he firing bar 43.
This distal novenment causes the closure nmenber 28 to correspondi ngly nove
distally. Likewise, the firing bar 43 concurrently noves distally with the
cl dee60g¢ nenbavhedghdxdosausteiggert?® if squedzed trivegd thle handpsipi2d, the slktted ¢los®8g artndiniahi ch

the cl | inks, 36, 37 ttached, extends. through t i yi.ng sl ot
46 i n Uhe 11 ADART BEFo8e kTR Hdn s TP S o aomeog ‘AT Fr bR o o
closure detens RRRIdidtd MMt tEudes HRATGRURI méiier 28 't&ééﬁép{n{ldi@y%m@@diﬁt&ﬂw an

actuated position to 1ts original unactuated position w now be descri bed

in connect i ohikewise, fie GUREDAr 43rcooaumtentipmowes daitally vAtIGbREISs W8 nfbeMfebecapesi de
i spl ays an fifGPHRRE! Soe [ BBGS. BHog: ¢ CONE 106 T 816 SAche BHEES pal |
59 slides on tﬁrB@g%@P&&e@lr%@idﬁ%%Wh%@iﬁﬁg Bg 4nd nmay engage the internediate
and closure detents 57, 53. The release pall 59 has a laterally
[0061] The mechanism which defines an intermediate closure detent position and the release of the
closure trigger 26 from an actuated position to its original unactuated position will now be
described in connection with FIGURE 1 in combination with FIGURES 13-20. The top side
of the slotted closure arm link 40 has a clamp sliding surface 56 that displays an intermediate
detent 57 and a closure detent 58. A release pall 59 slides on the clamp sliding surface 56 and
may engage the intermediate and closure detents 57, 58. The release pall 59 has a laterally
extending pall lug 60 (best seen in FIGURE 1) at its distal end. The release pall 59 is located
within the handle 21, and it is integrally attached to a release button 61 situated exteriorly of
the handle 21. The release button 61 has a thumb rest 62, and the release button 61 is
pivotally attached to the handle 21 by a release trunnion 63. The release button 61 is biased
outwardly from the handle 21 and, therefore, the release pall 59 is biased downwardly toward
the clamp sliding surface 56 by a release spring 64 which is mounted to the handle 21 by a
spring retention pin 65 and mounted to the release button 61 by a button spring post 66. The
slotted closure arm link 40 has an arcuate recess 67 located between the intermediate and
closure detents 57, 58. Sitting within this arcuate recess 67 for rotational movement are a left

hand toggle 68 integrally connected to a right hand toggle (the right hand toggle is not
14



extending pall lug 60 (best seen in FIGURE 1) at its distal end. The rel ease
pall 59 is located wthin the handle 21, and it is integrally attached to a
rel ease button 61 situated exteriorly of the handle 21. The rel ease button
61 has a thunb rest 62, and the release button 61 is pivotally attached to
the handle 21 by a release trunnion 63. The rel ease button 61 is biased
outwardly fromthe handle 21 and, therefore, the release pall 59 is biased
downwardly toward the clanp sliding surface 56 by a rel ease spring 64 which
is nounted to the handle 21 by a spring retention pin 65 and nounted to the
rel ease button 61 by a button spring post 66. The slotted closure armlink
40 has an arcuate recess 67 |ocated between the internediate and closure
detents 57, 58. Sitting within this arcuate recess 67 for rotational

nmovenent ar eashogf). EMm@Bglﬁ)@ﬁgﬂlae a6%gleﬂra‘gﬁ96th¢tjs engagrable exdthithe palldogft Thapall
toggle (the r hand to i S.Nno shown ach t 8 has a t l e
e hat | Ll iaSn San ¥ Eringal St o prede Geiings EheEn i el B 89

concave proxugmuhggﬂf@ggo70 to provide cl earance between t he t oggl e arm 69

and the pall |ug 60, 062] Referring to FIGURE 31 (cut away view into
cartridge and supporting structure), the conponents of the fired device
| oc mech | m 180 e descri bed, 006 be ap ciated
basi88bon t hRFBIE o HGURE O i &% HeR o baititek ani abbaarnt pFPivef 1Be
| ockout mc“%n%ﬂné&@o?ﬂ@‘ﬁ%&&ev[&@Y@E@ﬁﬁm&Baﬁm19@erhd$98e B&esbaag 121 to its
second closed position but permtting relative reapproximtion novenent of
the cartridge hou5|ng 121 and anvil 122, mhereby reapprOX|nat|on provi des

[ at or at t he ins i s.not ctionin
e abBal it | SR e bersfiate BEed g e e tpter s BissteSiet histemirethe o
the total di sfaRnagnREAREN SoReverts oveasht BPMhE bateided hoddith mqo a8¥dchndldcded When
inthe first spaced apart position, and nore preferably, 1/4, 1/3, or 1/2 of
the total di msaméaubmrmeng teﬂaelvcenapprpdlg@tnhmmsmgenanﬁhe bestrigige hbusigdd1 iand t he
first spaced apagr t|on 0064] .The |0 kout sm.,180 cont ai.ns
L ockout | ever S0 Phath S BRART P IR BE B IS 1 B el et SOmbi SR
closure rrenbeﬁlala&cmmﬁg Pi PedBitted TREpPrOGHHMEN I avilll cdidtitits appfdxitatblyasad o

approximately 2/3 of the total distance between the cartridge housing 121 and the anvil 122

when in the first spaced apart position, and more preferably, 1/4, 1/3, or 1/2 of the total

distance between the cartridge housing and the anvil when in the first spaced apart position.

[0064] The lockout mechanism 180 contains a lockout lever 181 that is pivotally mounted to the
distal end 30 of the closure member 28 by a pin 182. The lockout lever 181 is spring biased
down toward the base of supporting structure 81 by a spring (not shown). The lockout lever
181 contains a proximal and distal end 184, 185, respectively. The proximal end 184 has a
cam surface 186 and locking groove 187. The supporting structure 81 of the end effector 80
contains a ledge 85 that is disposed to interact with locking groove 187 when the lockout
mechanism 180 is engaged. The supporting structure 81 contains a base surface 86 between
walls 84. The base surface 86 is disposed to interact with cam surface 186 when the lockout

lever 181 is not engaged.

[0065] The operation of loading the cartridge module 120, the closure mechanism, the retaining pin
mechanism, the firing transmission assembly, the intermediate and closure detents 57, 58, the

release mechanism, and the lockout mechanism 180 will now be described.  Referring to
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down toward the base of supporting structure 81 by a spring (not shown). The
| ockout | ever 181 contains a proximal and distal end 184, 185,

respectively. The proximal end 184 has a cam surface 186 and | ocki ng groove
187. The supporting structure 81 of the end effector 80 contains a |edge 85
that is disposed to interact wth | ocking groove 187 when the | ockout
mechani sm 180 i s engaged. The supporting structure 81 contains a base
surface 86 between walls 84. The base surface 86 is disposed to interact

wi th cam surface 186 when the | ockout |ever 181 is not engaged. [0065] The
operation of |oading the cartridge nodul e 120, the cl osure nechanism the
retaining pin nechanism the firing transm ssion assenbly, the internediate
and closure detents 57, 58, the release nechanism and the | ockout

mechani sm 18CPTﬁURESnbw bbamﬂﬁmm Re¥8ghe loading of the cml(iﬁﬂél-iﬁbdillﬁ 12 01®0 e

FI GURES 21 to.28 t artr| e .tissue
end effector 4EUGeD 8 E‘E déc?e‘gd lferqaﬁb‘ggerfﬁ‘gﬁﬁee 7%2‘6 aEe(g?H@ Hedsfgr

di mensi oned f@fectiveGh@ftidnad ké?ﬁcﬁélﬁ&ﬂth’é@igsde%ﬂ@é’@éctcfr%@%th'é@in&'r SiFsigal aaﬂer 20.
effector 80 of the linear surgical stapler 20. [0066] Prior to insertion of

the cartridge nodule 120 into the end effector 80 of the linear surgical
stapler 20, as seen in FIGURE 7, the retainer 160 can not easily be renoved
fromthe «cartridge nodule 120 as the groove 161 is disposed around the

pr OEJO%] on 158idko H@&leﬁ’@fﬁl@@art etrh@dulleeiz@uﬁk%rtheléfa dHeB108 8D bPthe Ginsdr QLWRRAL | ON.
Further, the containnment slots lé% of the retainer are disposed around

the gui de pi rstdpfet 240, at lseenbiot FIGHRE 7t ﬁe netaingi 160 cab@opeasiebeiremoved from the

di sconnecti on as..shown .i RE 25.. The att hed t ai ner. rovi des
Support to  rmandss ity 2da hegofve 16l M onalaipu Bt MoRitian R A MR RSN
surface area §mfe &fdl&?ﬂ&gprebﬁﬁﬂ% dfs&%wﬁaﬁ Fﬁ:’ﬂhé?&hé esfihiRbeRaBhEI63, TS the

retai ner 160 also prevents staples fromdislodging from the cartridge
housi ng 121 detinegarcakspasedraoutidithggedipip 84 etthe bothem kfitheaetaer FGO@reventing

i dent al d | dl i d
S apl o movenseontiph e SafmEIERASC] | Fhe iR selser B TRy IR SPERbong by
a series of dgt @ﬂaﬁ&ure%efueer Edridgt ehodLIBYRE afld afl BktBidedROFhcel?eh P ofififink Hofle

hol der
features making loading easier. The retainer 160 also prevents staples from dislodging from

the cartridge housing 121 during casual handling and prevents the knife 126 from accidental

exposure during casual handling,

[0067] Knife 126 movement and staple movement are further resisted prior to loading and during
loading by a series of detents. Referring to FIGURE 9, detent post 138 on the knife holder
130 is prevented from proximal and distal movement by the detent protrusion 139 on the
cartridge housing slot 137. The driver 131 is prevented from distal movement due to casual
handling and during loading of the cartridge module 120 into the linear surgical stapler 20 by
the interaction of the detent post 140 and the detent protrusion 141 on the cartridge housing
slot 137.

[0068] The cartridge module 120 is loaded into the tissue effector 80 such that the cartridge housing
121 slips into the distal end 30 of the closure member 28 as seen in FIGURES 21 to 24.
Walls 31a and 31b on the closure member 28 slip into slots 170a, 170b of the cartridge
housing 121 during loading. Simultaneously, tabs 174 (See FIGURE 8) slip into groove 88 of

the C-shaped supporting structure 81. Loading of the cartridge module 120 is completed
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130 is prevented from proxi nmal and distal novenent by the detent protrusion
139 on the <cartridge housing slot 137. The driver 131 is prevented from

di stal novenent due to casual handling and during | oading of the cartridge
nodul e 120 into the linear surgical stapler 20 by the interaction of the
detent post 140 and the detent protrusion 141 on the cartridge housing slot
137. [0068] The cartridge nodule 120 is |loaded into the tissue effector 80
such that the cartridge housing 121 slips into the distal end 30 of the

cl osure nenber 28 as seen in FIGURES 21 to 24. Walls 31a and 31b on the

cl osure nenber 28 slip into slots 170a, 170b of the cartridge housing 121
during | oading. Sinultaneously, tabs 174 (See FIGURE 8) slip into groove 88
of the G shaped supporting structure 81. Loading of the cartridge nodul e
120 i s conpl eveeh thesdeipnsn1 Tlxmaplente thesdetent gronug’ befithe clorureiaember dgitfgen@%zs of

t he cl osure nmber. di , as shown in FIGURES 21 to 24. [0069] In

t he positionq§ﬂgﬁﬂlﬁﬁﬁéﬁﬁiéggﬁig the cartridge nodule 120 is fully | oaded

and the proxinmal groove 132 of the coupler 133 has engaged the di stal

circunferential groove 109 of the push rod 102 such that the retaining pin
h

125[0069t he calntthe pgeitiomnshnven bl Béethe caridgecmedule d 20ne flltlaaded pgd
advancerrent e hianl SO0 oI Sk 5480l AOhASE, A8 G980 00 e

knife retract?SAH aring su S engaged

the retractimg pusier] 108sudh thitethk RethRingqliflans I8 theddartridge adnlectZ00as Gkert he
cartridge nodul e 120 |oading. [0070] At the conpletion of the gartrid?e
nodul e 120 | owaneniedtopssetaige poadvenesment merchamism ¢00. 1B slat 4 72 eidnde halder §f st al

ockout | evercgsesaiointeTiEe SR ot FFalhir Biakbon Al e S8RE FhatBled g 1°

the camm ng gtthdtRadedsq 78 Sn iy krdfembhilel V30edt itly@ahpMtiod of iR daasiégsmbdide 8286 of
the U shaped supporting structure 81. [0071] The retainer 160 can now be

removed fromlpgdingnd ef fector 80. Specifically, conpletion of

[0070] At the completion of the cartridge module 120 loading a post 188 positioned on driver 131
contacts the distal end 185 of the lockout lever 181 (see FIGURE 31). This contact pivots
the lockout lever 181 about the lockout lever pin 182 to a position such that the camming
surface 186 is horizontally aligned with the base surface 86 of the U shaped supporting

structure 81.

[0071] The retainer 160 can now be removed from the end effector 80. Specifically, completion of
loading the cartridge module 120 causes the disengagement tab 165 to contact the supporting
structure 81 (See FIGURE 23), resulting in an upward movement of the spring arm 162 when
the cartridge module 120 is fully loaded as in FIGURE 24. This upward movement displaces
containment slots 164 upward such that the guide pin 124 is no longer contained (see
FIGURES 25 and 26). Referring now to FIGS 27 to 29, a removal force applied to the
thumb pad 166 results in the retainer 160 pivoting outward about protrusion 159 until the
groove 161 is able to slip off protrusion 159. Removal of the retainer 160 allows for the

loaded linear surgical stapler 20 to be utilized.

[0072] In FIGURE 15, the closure trigger 26 has been partially squeezed from its open, unactuated

position illustrated in FIGURES 1 and 13. When the closure trigger 26 is partially squeezed,
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| oadi ng the cartridge nodul e 120 causes the di sengagenent tab 165 to contact
the supporting structure 81 (See FIGURE 23), resulting in an upward
novenent of the spring arm 162 when the cartridge nodule 120 is fully

| oaded as in FIGURE 24. This upward novenent displaces containnment slots
164 upward such that the guide pin 124 is no |onger contained (see FlGURES
25 and 26). Referring nowto FIGS 27 to 29, a renoval force applied to the
thunb pad 166 results in the retainer 160 pivoting outward about protrusion
159 until the groove 161 is able to slip off protrusion 159. Renoval of the
retainer 160 allows for the |oaded |linear surgical stapler 20 to be
utilized. [0072] In FIGJRE 15, the closure trigger 26 has been partially

squeezed fromits open, unactuated position illustrated in FIGURES 1 and
13. Wien the tb@sur@ouvﬁhggbsumﬁrigger pavot pial4lly'n:aqxoeﬁzmthckw'iseidﬁregiomdbwardbbut
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forwardly in response to the pivotal = novenent of the closure trigger 26
toward t he hathdgldtied 24m dzIMrephhH 40 egntg@enfo nivee faivaady upastsponssgowhd pivotal

eventual l'y | odge in i nt ernedj at e nt 57. ce si i int
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closure trigosy whlkvbRuallySodelifto MR interridifité 83697 P0REd pRtiondd i tlfél iftethddiate
trigger 26 is nowin its internediate, partially closed position, to

properly posi détem Sarthe elesuae spr tng 42 issndapebieefireturng the tlobutg triggenif togts ofginalnd

| 122, h addi th
F17ing bar 43umEbaed g any yIve, dgsure, Fift5 b o b 5 its Aot g MERY ginetd | (i

fl sli dgs 023;5&1&10%] 1o%irBger B WPok6R adPretin fifdge bdtive thB barfithe H86diAP TR 1%0d0bvil he
iring bar
122, as shown in FIGURE 15. Inaddition, as the closure member 28 and firing bar 43 move
distally, the apex 52 of the arcuate firing trigger link 51 slides on the sliding surface 48 of the

proximal end section 47 of the firing bar 43.

[0073] During the closing stroke from the open to the intermediate position the retaining pin
mechanism 100 1s activated. Forward movement of the closure member 28 moves the integral
posts 29 distally. The posts 29 contact the L-shaped slot 110 of the yoke 111. Hence, distal
movement of the posts 29 cam the L-shaped slot 110 causing the yoke to pivot around pins
112, The rotation brings bearing posts 113 on the yoke 111 into contact with camming
surfaces 114 on the push rod driver 104. Further rotational movement of the yoke 111
causes bearing posts 113 to move the push rod driver 104 distally through camming contact
on surfaces 114. The push rod driver 104 contacts the push rod 102, moving the push rod
102 distally. The pushrod 102, in turn, moves the coupler 133 and retaining pin 125 distally.
Completion of the closing stroke to the intermediate detent 57 position results in the
retaining pin 125 moving distally through the hole 144 of the cartridge housing 121, through
the hole 159 running through the washer 123 and anvil 122 and into the hole (not shown) in

the supporting structure 81. Tissue, which was disposed between the contact surface 127 of
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100731 During the closing stroke fromthe open to the intermedi ate position
the retaining pin mechanism 100 is activated. Forward novenent of the

cl osure nenber 28 noves the integral posts 29 distally. The posts 29
contact the L-shaped slot 110 of the yoke 111. Hence, distal novenent of

t he posts 29 camthe L-shaped slot 110 causing the yoke to pivot around pins
112. The rotation brings bearing posts 113 on the yoke 111 into contact with
camm ng surfaces 114 on the push rod driver 104. Further rotational

novenent of the yoke 111 causes bearing posts 113 to nove the push rod
driver 104 distally through camm ng contact on surfaces 114. The push rod
driver 104 contacts the push rod 102, noving the push rod 102 distally. The
push rod 102, in turn, noves the coupler 133 and retaining pin 125 distally.
Conpl et i on ofthe prstrisige boustngsli2d ekéthe anvihl@2] is new trappestbet wien eetain®Z ppnd 35 arddhe
results in the., ret 'fing pin 125 noving distally through the hole 144 of

t he cartridgé¥W§U§?i%'121, through the hole 159 runni ng through the washer
123 and anvil 122 and into the hole (not shown) in the supporting structure
81. Tissue, which was di sposed between the contact surface 127 of 18 the

car {007dlge houBhingamexesudtradn bh ebtamed priarad closmg ipp manual distad mozemend of sagigishdeng

pin 125 and t ide pin 124. 100741 This sa sult c e obt ajned
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movenent W | | refa@8adl pini10s LtiMaE ftdimye pRNG s &f fullf8is passd tHr Sebhlie anve102R] WishdsS3
and retaining pin 125 until the retaining pin 125 is fully di sposed through

t he anvil 122123wadthele 89 @3he suepphving sg9cture §1heActivpiion of thg chising strokeaft the

Activati f th |.0S] t r ok f.t th I ni in 1 has. b
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actuati on nmechani sm 100. 100751 The cl osing stroke fromthe open to the

i nt er medi at e agbation meFhapisyy k00on noves the | ockout |ever 181 distally as it
is attached to closure nenber 28 by the pin 182 as shown in FIGURE 31
(open) and FIGURE 32 (internediate position). D stal novenent of the | ockout

| ev f07381 The closing stroke from the open to the intermediate detent 57 position moves the lockout
lever 181 distally as it is attached to closure member 28 by the pin 182 as shown in FIGURE
31 (open) and FIGURE 32 (intermediate position). Distal movement of the lockout lever 181
causes the camming surface 186 to contact the lockout ledge 85 of the support 81, resulting
in the lockout lever 181 rotating clockwise and coming to slidable contact with base surface
86 of supporting structure 81. In this position, the distal end 185 of the lockout lever 181
has rotated away from post 188 on driver 131.

[0076] Referring now specifically to FIGURE 16, when the closure trigger 26 is squeezed toward the
handgrip 24 from the intermediate detent 57 position, the toggle arms 69 of the toggle 68
disengage from the pall lug 60. Consequently, as the toggle 68 continues to rotate in a
clockwise direction, the release pall lug 60 rides up the toggle arms 69 and with continued
motion of the closure trigger 26 falls into the closure detent 58. As the release pall 59 rides
up the toggle arm 69 it rotates the release button 61 clockwise around pivot 63. As the
release pall 60 falls into closure detent 58, it makes an audible clicking sound alerting the

surgeon that closure position has been reached.

[0077] In addition, as the firing bar 43 continues to move forwardly, the apex 52 of the arcuate firing
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causes the camm ng surface 186 to contact the |ockout |edge 85 of the
support 81, resulting in the |lockout |ever 181 rotating clockw se and
comng to slidable contact with base surface 86 of supporting structure 81.
In this position, the distal end 185 of the |ockout |ever 181 has rotated
away from post 188 on driver 131. 100761 Referring now specifically to

FI GURE 16, when the closure trigger 26 is squeezed toward the handgrip 24
fromthe internmedi ate detent 57 position, the toggle arms 69 of the toggle
68 disengage fromthe pall lug 60. Consequently, as the toggle 68 continues
to rotate in a clockw se direction, the release pall lug 60 rides up the
toggle arns 69 and with continued notion of the closure trigger 26 falls
into the closure detent 58. As the release pall 59 rides wup the toggle arm
69 it rot at estrigges linkPégemepinta epntagt with theisidesagagemgnidsupfacatd ef3he proxinppdend

rel ease pall 60.fa I ngEo clogure deten .t make n_audi ble cli.cking
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section 47, taston pFa fasion pRfgeromthe pight haad sige opthediriag (tijggen A (1@rsien gpring not

count er cl ockw, se difecti - . - ' i t
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t he pivotal novenent of the closure tnigger,26, but its pivotal rotation is
bl ocked unt i | enable engagpmentiod thefging4uggeslieki> Hwih she tormipal eagagsmentsyfagecatih  of
the firing tgh 8; g'nk 51 with the term nal engagenent surface of the
firing bar 4 .9% 67 % Turning specifically to FIGURE 17, when the closure
trigger 47 has been fully squeezed and

[0078] Turning specifically to FIGURE 17, when the closure trigger 47 has been fully squeezed and
it is adjacent the handgrip 24, the pall lug 60 at the distal end of the release pall lodge 59 into
the closure detent 58. In the closure detent 58 position, the tissue has been fully clamped
between the cartridge housing 121 and anvil 122, and the closure spring 42 is incapable of
returning the closure trigger 26 to its original position. Therefore, the closure trigger 26 is

retained in the position shown in FIGURE 4.

[0079] Concurrently with the counterclockwise motion of the closure trigger 26, the firing trigger 27
continues to rotate counterclockwise by the action of the torsion firing bar return spring 55
until the firing trigger 27 is in a relatively vertical orientation with respect to the handle 21 of
the linear surgical stapler 20. In the fully clamped position, the apex 52 of the arcuate firing
trigger link 51 has fully engaged the engagement surface of the proximal end section 47 of the
firing bar 43 and, therefore, the firing trigger 27 is in a position to further move the firing bar

43 distally to fire staples into the tissue.

[0080] In the fully closed position the staple pockets 128 of the cartridge housing 121 are aligned

with the staple-forming surface 129 of the anvil 122 as shown in FIGURE 33. The retaining
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it is adjacent the handgrip 24, the pall lug 60 at the distal end of the

rel ease pall lodge 59 into the closure detent 58. In the closure detent 58
position, the tissue has been fully clanped between the cartridge housing
121 and anvil 122, and the closure spring 42 is incapable of returning the
closure trigger 26 to its original position. Therefore, the closure trigger
26 is retained in the position shown in FIGJRE 4. [0079] Concurrently with
t he countercl ockwi se notion of the closure trigger 26, the firing trigger 27
continues to rotate countercl ockwi se by the action of the torsion firing bar
return spring 55 wuntil the firing trigger 27 is in a relatively vertical
orientation with respect to the handle 21 of the |linear surgical stapler

20. In the fully clanped position, the apex 52 of the arcuate firing
trigger |ink @1 l1habasfalighed thetppgd the dnil é2j2nggheeartriige hawsengolf2 1taind therawderpad  end

ti 47 of firi 43 and f qAthe firi tri 27.0S i
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the tissue. [0080] In the fully closed position the staple pockets 128 of

the cartridge housing 121 are aligned wth the staple-formng surface 129
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trigger 27 can be squeezed to pivotally rotate it toward the hand grip 24
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the cutting surface 157 of cutting washer 123
resulting in the transection of any tissue caught between.

[0082] Release of manual pressure to the firing trigger 27 results in the firing bar return spring S5 to
retract the firing bar 43 and returns the firing trigger 27 to the position shown in FIGURE 17.
This movement results in the retraction hook 45 retracting the retraction ledge 173 on the
knife holder 130 and knife 126. The resulting proximal movement retracts the knife 126 into
the cartridge housing 121 as shown in FIGURE 35. Detent post 138 on the knife holder 130
retracts into engagement with the detent 139 on the cartridge housing 121 to hold the knife
holder 130 and knife 126 in this retracted position. The driver 131 is retained in its distal
most (fired) position by engagement of the detent post 140 on the driver 131 engaging detent
142 of the cartridge slot 137.

[0083] Should there be an interference on the knife 126, as from the user cutting into another surgical
instrument by mistake, such that the force from the firing bar return spring 55 is insufficient to
retract the firing bar 43 and thus retract the knife 126 into the cartridge housing 121, the user
can manually retract the cutting system by pulling clockwise on the firing trigger 27. The

manual clockwise movement causes the arcuate firing trigger link 51 to rotate clockwise until
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resulting in the transection of any tissue caught between. 10082] Rel ease of
manual pressure to the firing trigger 27 results in the firing bar return
spring 55 to retract the firing bar 43 and returns the firing trigger 27 to
the position shown in FIGURE 17. This novenent results in the retraction
hook 45 retracting the retraction |ledge 173 on the knife holder 130 and
knife 126. The resulting proximal novenent retracts the knife 126 into the
cartridge housing 121 as shown in FIGURE 35. Detent post 138 on the knife
hol der 130 retracts into engagenent with the detent 139 on the cartridge
housing 121 to hold the knife holder 130 and knife 126 in this retracted
position. The driver 131 is retained in its distal nost (fired) position by
engagenent of the detent post 140 on the driver 131 engaging detent 142 of
t he cartri dgeit sires a £iFing [baosgpctinoiab d1 tanghe piaximal endddraf dheetidrg bas 8heThei f e
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kni fe hol der 130 and knife 126. Thus, this safety feature allows for the
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lug 60 rides on the toggle arns 69
and firing triggers 26, 27 can return to their original, unactuated positions in response to the
bias created from the closure spring 42 and firing bar return spring 55. When the pall lug 60
rides on the toggle arms of the toggles 68, the toggle arms 69 rotate counterclockwise as the
closure and firing triggers 26, 27 rotate in a clockwise direction to return to their original
unactuated positions. Therefore, the surgeon can release the closure and firing triggers 26, 27

so that they can return to the positions illustrated in FIGURE 20 without unnecessarily

returning to the intermediate detent 57 position.

[0085] The release of the linear surgical stapler 20 to the open position shown in FIGURE 20 causes
the closure member 28 and the attached lockout lever 181 to retract to the full open position
as shown in FIGURE 36. In this position the post 188 on the driver 131 is no longer disposed
to hold down the lockout lever distal end 185. The driver 131, as described above, has been
detented into place in the forward position by post 140 and the cartridge detent 142. Hence,
when the lockout lever 181, whose proximal end 184 slides along support arm surface 86, is
fully retracted it is now free to rotate counter-clockwise and drop lockout groove 187 below
ledge 85 on the C-shaped supporting structure 81. The lockout lever 181 will remain in this

position when the cartridge module 120 is removed as shown in FIGURE 37.
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to bypass the internedi ate detent position 57 on clanp link 40. In this
manner, the closure and firing triggers 26, 27 can return to their
original, unactuated positions in response to the bias created fromthe
closure spring 42 and firing bar return spring 55. Wen the pall lug 60
rides on the toggle arnms of the toggles 68, the toggle arns 69 rotate
counterclockwi se as the <closure and firing triggers 26, 27 rotate in a
cl ockwi se direction to return to their original unactuated positions.
Therefore, the surgeon can release the closure and firing triggers 26, 27
so that they can return to the positions illustrated in FI GURE 20 w t hout
unnecessarily returning to the internedi ate detent 57 position. [00851 The
rel ease of the linear surgical stapler 20 to the open position shown in
FIGURE 20 causes the closure nenber 28 and the attached | ockout |ever 181
tion n . Fl
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the | ockout ligM@ht Q’o@@@iSﬂ%k;}%?ﬂoTﬁ@edﬁe‘%% sHo¥n in FSGOREIS! %gﬂl badkas

been detented into place in forward position by post 1 t he
cartridge dettetie ulsdQQf atpesaisly fiubddevicee Thockwafeahee eill ehgage lﬁ\lhas@alpﬂ:rdﬁﬂ had end

184 slides al.on rt ar urfa s fully retracte IS, NO free
Lo rotare colnrtinivEriisrdn Rattteand e amidsmaglsure nicheoh bidaced nipa
t he G shaped caHBagY tbd\fle $30 bl i €h jfght ?@tldrquws cds@ﬂ?erdrﬂagrlpdé'c {48 \fv@lﬂ@h& IRE

this position when the cartridge nodule 120 is renoved as shown in Fl GU
37. 22 [ 0086]beAmyhef night: rpesmm @ntpovet locksiub ezert I3d muorthtaposeim@pdalcammé lup ont20

whi ch has been fir S Iock r,00 187 .hookj ng into the
edge 85 as. SRS rpsricessited 38oveq By s REEAESEROSEd%p Nbicnda Kbty b
previously fifgdweeMia%e not Me%sestﬁg'ﬁ)cf(&ﬁtmﬁcﬁan%ﬂ 1803 NPRBpdriant Endiehat thae is160
has been renoved prior to | oading and the cartridge nodul e 120 has been

m sl oaded wi tdlesute sttoke toaael alloskgd tmthiruloekone neaghanmgn i1 80 phier tq gtaagm@lt ofehe. 1 n

t hi the | d .nqt
I olcioﬁflsleever %é’lfvg{ﬁogoﬁgé% %@W g%‘htl{é e%%anﬁﬂﬁ?ﬂ‘belﬁ?tg ﬁrt éa@%rgg’t érigve
descri bed abqygice ¥ Abd Afmed (ﬁleCt%rstoEﬂedﬂ@lﬁfﬁEM 8 itdht WRi 168 réRBomkfr Badockbgen

fired would al so not rel ease the | ockout nechanism 180. It is inportant to
not e t hat t heneshangsm 180 had no travel. Hence, the user knows that the device is not jammed but

incorrectly loaded when the lockout mechanism engages.

[0087] After release of the device back to the open position shown in FIGURES 1 and 2, the
retaining pin mechanism 100 must be manually retracted by pulling proximally on saddle 101.
The retraction causes the retaining pin 125 to retract back into the cartridge housing 121. At
the completion of the manual retraction the fired cartridge module 120 can be unloaded and

replaced with a new cartridge module 120.

[0088] The above described device is not only applicable to curved staplers. The invention has equal
applicability to non-curved stapler such as those described in U.S. Patents 5,605,272 issued to
Witt et al. on February 25, 1997, U.S. Patent 5,275,322 issued to Brinkerhoff et al., U.S.
Patent 5,706,998 issued to 5,706,998, all of which is hereby incorporated herein by reference.

[0089] While preferred embodiments of the present invention have been shown and described herein,
it will be obvious to those skilled in the art that such embodiments are provided by way of

example only. Numerous variations, changes, and substitutions will now occur to those
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closure stroke travel allowed in the | ockout nechanism 180 prior to
engagenent of the | ockout groove 187 hooking into the | edge 85. This travel
indicates to the user that the device is not jammed due to sone mal function
as mght be the reaction if the |ockout nechanism 180 had no travel. Hence,
t he user knows that the device is not jamed but incorrectly |oaded when

t he | ockout nechani sm engages. [0087] After rel ease of the device back to

t he open position shown in FIGURES 1 and 2, the retaining pin nechani sm 100
must be manually retracted by pulling proximally on saddle 101. The
retraction causes the retaining pin 125 to retract back into the cartridge
housing 121. At the conpletion of the nmanual retraction the fired cartridge

nodul e 120 can be unl oaded and replaced with a new cartridge nodul e 120.
[0088] The abwdlleddrthe pit pathoetedgparting Bomdhe inyanjion Jisiriesample as wouldbgappasenifl er s.

The invention,has : | | L to _nop-curvad st r. - - se
doscri bed i n PR pERR, EARAL S 1l By g arBiCRloR n LS ARubEr OF
1997, U.S. Paduegdry.5I248difle} if stouRithbel wndBrsicdldardtaiveryastrudture dédcfibed dBat€his a
5,706,998 issued to 5,706,998, all of which is hereby incorporated herein by
ref erence. [ 0W8gjonvgid] such stpetpiecepncivsteried he 4s afmeans Tor perfsmingihainfungionhay e
been shown an i bed . i 1t W - | £ illed in the
art that Such B b Pt shé inliion 82 RN SH h3pd WARFAR Shpett chd
vari ations, cdppegid.claanigl substitutions will now occur to those 23 skilled in
the art without departing fromthe invention. For exanple, as would be
apparent to those skilled in the art, the disclosures herein have equal
application in robotic-assisted surgery. In addition, it should be
understood that every structure descri bed above has a function and such
structure can be referred to as a neans for performng that function.
Accordingly, it is intended that the invention be limted only by the spirit
and scope of the appended clains. 24 WHAT | S CLAI MED:
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1. A surgical instrunent for applying a plurality of surgical fasteners to
body tissue, the surgical instrunment conprising: a. a frane having a handl e
at a proximal end thereof, and a support structure at a distal end thereof,
sai d support structure adapted to support a plurality of surgical fasteners;
and b. wherein said support structure is formed fromalumnum 2. The
surgical instrunent of claiml, further including a firing nmechani smfor

depl oynment of said surgical fasteners. 3. The surgical instrument of claim
1, further including a closure nenber for supporting at least a portion of
a cartridge for novenment froma proxinmal end of said support structure to a
distal end of said support structure 4. The surgical instrunment of claiml,
wherein said support structure is substantially C shaped. 5. The surgical

i nst r umeMHAT I$Chi D:wherei n said support structure has a radius of
curvature of at nost about 7.8 inch dianmeter. 6. The surgical instrunent of
claim3, wherein said support structure has a curvature of between

appr oxi mat el durgicdl instrthedl fafwmﬁﬁngamglummmhﬁ;maefayteaerétd by bR Hestrgicdl The
surgical instrunment of claim 3, wherein said support structure has curvature
adapt ed t o mstrumepj QORIPASAE oval envel ope of 3.62 inches by 3.00 inches. 8.
The surgical instrunment of claim1, wherein said device is adapted to depl oy
at | east one row 25 of surgical fasteners. 9. The surgical instrunment of
claim1l1, furtdfime hplingtd RghdRe df Aiptexirhalrend tHetdofiint iaSepisort stfictuf@ et Sdistgl endl
instrunment of claim1, wherein said surgical fasteners conprise staples. 11
A surgical i nbereabrstie sYRpOTtYHErGRflanted tQ suppPity niyrakity of purgicakfastenerienrnd t o body
tissue, the surgical instrunent conprising: a. a frame having a handle at a
proxi mal end thereof, and a support structure at a distal end thereof, said
support st rbucivhéreinasid Blysdri rustiipdB forneedflont lbminimof sur gi cal fasteners; and

2. The surgical instrument of claim 1, further including a firing mechanism for deployment of said

surgical fasteners.

3. The surgical instrument of claim 1, further including a closure member for supporting at least a
portion of a cartridge for movement from a proximal end of said support structure to a distal end
of said support structure

4. The surgical instrument of claim 1, wherein said support structure is substantially C-shaped.

5. The surgical instrument of claim 3, wherein said support structure has a radius of curvature of at

most about 7.8 inch diameter.

6. The surgical instrument of claim 3, wherein said support structure has a curvature of between

approximately a 1 inch diameter and approximately a 4 inch diameter.

7. The surgical instrument of claim 3, wherein said support structure has curvature adapted to fit

within an oval envelope of 3.62 inches by 3.00 inches.

8. The surgical instrument of claim 1, wherein said device is adapted to deploy at least one row
25



b. wherein said support structure is extruded fromalum num 12. The
surgical instrunent of claim1ll, further including a firing nmechanismfor
depl oynment of said surgical fasteners. 13. The surgical instrunment of claim
11, wherein said support structure is substantially C shaped. 26

of surgical fasteners.

9. The surgical instrument of claim 1, further including a knife for cutting tissue.

10. The surgical instrument of claim 1, wherein said surgical fasteners comprise staples.

11. A surgical instrument for applying a plurality of surgical fasteners to body tissue, the surgical

instrument comprising:

a. aframe having a handle at a proximal end thereof, and a support structure at a distal end

thereof, said support structure adapted to support a plurality of surgical fasteners; and

b. wherein said support structure is extruded from aluminum.

12. The surgical instrument of claim 11, further including a firing mechanism for deployment of said

surgical fasteners.

13. The surgical instrument of claim 11, wherein said support structure is substantially C-shaped.
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