(19) AUSTRALIAN PATENT OFFICE

(11) Application No. AU 2004201380 A1

(54)

(51)°

21)

Title
Surgical device for anastomosis

International Patent Classification(s)

AB1B o017/11
Application No: 2004201380

Priority Data

Number (32) Date
10/405,684 2003.04.02
Publication Date : 2004.10.21

Publication Journal Date :  2004.10.21

Applicant(s)
Ethicon Endo-Surgery, Inc.

Inventor(s)

(33)

(22) Application Date: 2004.04.01

Country
us
7

Knodel, Timothy; Jenkins, Ed; Hueil, Charles; Knodel, Bryan

Agent/Attorney

Callinan Lawrie, 711 High Street, Kew, VIC, 3101




J&J PATENT LAY Fax:7325242808 Har 29 2004 16:52 P.lB'

" A dovice haying a cutting implement movable in a difedtidh generally parallél toa '.
t and creaung a cut line that does not extend to the proxumal end of -

A h a tissue engaging surface and cuts tissue on]y betwecn aproxunal and o i
P P dxstal ends [of the adjmmng stnple lines. A methad- is further provided for - e

e S

oA

o 10 bpenings maié for the forks of the anastomosis device.
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SURGICAL DEVICE FOR.ANAST'OMOSIS |

w

ference.

e e e

" Th present invention relates, in general to devices and methods for

__ surgically performing anastornosis of hollow ocgans or essels.

** Background of the Invention .

',.15'

'ng an anastomosxs or the su:glca.l fonnahon ofa passagc betweeh two

normally distinct lumens, is a critical step of many surgtcal procedun:s Ti'ns is true

"m intestin cancer in which a portion of the small intestine is removed and the'
remammg ortions are rejoined to form a completc path for the flow of ingesta Ao, i

';' anastomosis of the intestines also occurs in gaStnc bypass surgery, whlch fs -
j.perfo:med > cause weight loss in obese patients. In gastric surgery, a gastnc pcmch -

is formed by dissecting the stomach. .Repeated apphcauons ofa hncar cutter are -

: used to sepprate & small portion of the stomach just dmtal to the esophagus from the'-'

rest of the gtomach. The jejunum is then transected dastally with a linéar cutter.

* . device that both severs and staples tissue, Thereafter; the distal pornon of the .

T 25

" 30

- jejunum, cglled the Roux limb, is brought to form an anastomosxs with the: gaatnc :
: POUCh ofmn referred to as a gastroenterostomy The gash‘oentaostomy can be"" .

5; performcd with a linear cutter, circular stapler. or hand sewmg, Follow:ng the Sl
; gastmentemstomy. the linear cutter. may be used to perform agide to: side SR

* anastomosig to join the Roux limb to the portion of the Jejunum extendmg_be,lqw thc g
lower portion of the dissected stomach, often referred to as an- entcroentemswhy. L
 One fork ¢

"END-868
o la

. This appllcation is related to the copendmg U S Patent Apphcauon Senal. B
i No. . “~/-t:~- [Attomey Docket No. END -5035], which is heréby mcorpcmted .

Typ cal linear cutters have two forks forming an implement on the dlstal end ’ -
lntains a cartridge 888=mb1y to eject staples and a cuttmg implement to - i
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sever tissul. while the other fork has an anvﬂ contmmng pockets to form staples mto '§ ;
: the correct |shape for holding nssue The cartridge assembly generally has a txssue : g }
surface, which abuts the tissue to lJe cut and stapled when the forks are p}aced on s 5 ‘
ussue and |closed. An example of an endocutter «can’ be found i in US. Patent ':
S 673,840 Jssued on October 7, 1997, which I hercby incorporated hcrern by- Ly
reference, A

" When

lumenbo

Fax:7325242808 | Mar 29 2004 15:44 P.'0.5

making a  side to side anastomosis using. a lmear cutter, a surgeon.

. fahgns two Jumens so that the srde walls touch. A small opening is made.in each . .:; e
ow entry of a fork of a linear cutter. One fork of the linear cutter is.. ,",:': o

mserted int one lumen, and the or.her fork of the linear cutter is mserted into the :

other lomen,

The forks of the lmear cutter are then closed so that a portion of one

lumen is compressed bctween them The two small entry opemngs are L

separated only by these two compressed lumen wall portions, ang the linear cutter .. _

severs and taples tissue along a line extending from the proxxmu.l end of tissue in.

‘the device’

uregularly

a point near the end 'of the forks, and creates a. cutline-that extends C S
‘radially outwards from the orlginal entry openings between the staple lines. A large, o
aped. opening to the outside of the lumens is created. The large

openmg to the outside of the lumens nequrres cloaure while mamtaimng the desrred

commumca on between the two lumens. Closing the opening to the outside of the

Iumens, while leaving recently formed passageway intact, can be a drfﬁcult task

_ reqmnng mbch surgical skill and operating room time. The surgeon can havé N

drfﬁculty in| keeping the lumens umform while sewurg a large opening, ag. the
iumens tend to plicate and become irregutar as the needle passes through' the -

opemng Als

urgeon may prefer to staple the opening by use of 2 etaplmg devtce

apphed perpendicular to the first application. While the second staplmg has worked

o ) adequately, difficulty in positioning the second appllcatmn of the staplmg device can .

. END:68

make it diffigult to ascertain the size of the resultant passageway,

If thel passageway between the two lumens were not to extend proxrmally E A

mto the emr

two small enfry openings would be requrred The lumens would then rem,ain.mom‘, oL
r_egular, and the size of the passageway would become more predictable. A ligear: ; R

openings made for the members of the linear cntter only closure of °
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]

B steeiihg devige creating & cut line that does not extend 10 the proxxmal end of the e .
. tissue within|the working forks is described in US Patent Number 6,066, 144 1Ssued _
to Wolf et a] on May 23, 2000 whlch is hereby mcorpomted herem by :efereuce Lo
: , Eowever, Wplf et al'g cutting blade moves generally perpendlculax to the. p]ane of s
' - 5 : the tissue campressed in the device, much as a cheesewiré cutting’ cheese. : Tlns p o
s ; . euttmg action, useful for delicate vascular tissue, may not be the optimum acnon o ] S
sever tough bowel and stomach tissue, Cutting generally paralle] to the tlssue plane,
: and generally paralle! to the tissue surface of the cartridge, presents less nssue a:ea" s
fo the blade, jand so decreases force needed to cut t'ough‘ ussue ' T

. i Applic cants have recognized the need for a cutnng dev:ce havmg a ussue
S ‘ o surface to abut tissue and & cutting nnplement rnovable generally pm'allel to the
L ’ plane of thejtissue surface to create a cut line that does not extend to the prox1mal -
. pnd of the.

and can be

ssue abuttmg the device. Apphcantl have recogmzed ‘the need for a 4;.'-
g a cuttiog implement that moves parallel {o the ussue to be severed,
ammed towards and away ‘from the tissue to be severed to locate the cm
;iine relative to the device. Apphcants have further recogmzed a reed for a metbod‘ .

iof usirig fhe device to perform an anastomosis,
o . 20 ESu imary of the Invention

E Therg is pmvxded a device having a tissue surface and a cuttmg xmplement

) movable generally paraliel- to the plane of- the ussue surface and " capable of

' :producmg gjout line that does not extend 1o the proximal end of tissue abutung t.he‘

25 :'device The cutting implement can be cammed towards and away from tissue to be
N ‘ severed to cpntrol the Iongitudinal position of the paesageway created, The ;ievice: o
can funher include surgical fasteners, or staples, for holding together the sevexed' : )

edges of the tissue. There is also provxded a method of j _|euung two lumens w1thout ,
exteudmg a eut lxne into two small entry opemngs made for the forks of a surglcal
..30- anastomoms instrument, ' '
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Figure Lis

CEL absembly.
o 'Fi'gufc 8 is a'dection view in side elevation taken along line 2-2 of Figure 1 with ﬁh@

‘ n.ssambly

. END-g68
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by reference to the following description, taken in conjunction thh f

t’he accompanying drawings in which;

gccording to

Fxgum 2 is an isometric view of a cartridge assembly according to an embc_.)nimén.t'of-; o

Fxgure 3'is an isometric view with & section taken aiong ﬁne 22 of Flgum 1.

Exgure 4 is an isometric view of a cutting 1mplement used within the cartndge:‘ )

isometric view of a surgical cutter having an a cartridge aasemblyh; '
embodiment of the invention, :

:

‘:vassemblyofflguml o — .

: ﬁ‘lgure 5 is a pection view in side elevauon taken along lme 2-2 ef Figure 1 wnh the '
cumng implement at a proximal posmon within the canndge assembly.

: v'F‘_;iguré Gisa ;{e;;tion view in side elevation taken along lin ;2,-2 of Figure 1 with the

cutting imple.ment moved distally to the ascending ramppomon of the éaru-idge_

assembly.

' Figure 7is a‘soction view in side elevation taken a]ong line' 2-2 Figure 1 witb: the -

cuttmg unplement moved distally to the central cam portion of me‘camdge )

2

'cuttmg implefnent moved distally to the descending ramp portion of the cartridge

The invention itself, however, both 8 io orgamzal:lon and..; EER
ration, together with further objects and advantages thereof, may best A
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- Plgure 9isgn isomctnc view showmg the cartridge assembly of Flgune 1 used in an not R

%endoacopic inear cutter inserted i into two lumens to begm a side to side anastnmosis -

Fxguxe 10 is| an isometric view showmg a side to side anastomosis with ofe lumzn C-
ﬂpartially brgken away to show a passagcway cmated by a linear cutter usmg thq L
' ‘cartudge ass mbly of Flgure 1 ‘ '

p etailed Descriptlon of the Inggﬂoy_

v
|

Fi 1 shows an 1sometnc view of a surgwal cutter or linear cutt:r 11
equipped with a cartridge assembly 10 and an anvil 21, Linear cutter 11 compnses a

" frame 23 ¢a table of carrying carmdge assembly 10 and usmg cartridge asscmbly 10 o
to create an opening within tissue,’ Frame 23 of linear cutter 11 also provides a B

élosjilg trigger 27 and a firing trigger 29, Closmg tngger 27 and ﬁnng mgger 29: .

'Pi

,assembly 10 v1des a housing ussue surface 16, or first nssue engagmg suxfacc. 0

d in use, while anvil 21 prowdes an atml tissue surface 48, or secund ‘

the surfaces.

’

‘ Pigure 2 shows an. 1sometnc view of canndge assembly 10. Cartndge",

H

agsembly 10 has a cartndgc, ora housmg 25, on which housing tissue surface 16. y

. END-868 : s
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. asscmbly 10
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exxsts to aby
staple pocket
F:gure 2 dcp
_proxmal end

Figure
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52andend ata staple row distal erid 54,

of cartridge
10 4 slot 32
caru'idge, or

'pomon of cat

_ surfaces 12¢
. 20 a central
: proxnnal po

S . vré.mp portion
20

24 cont{nues

‘22, Near the

distally aw‘ay

Liésue'smface 16 than central cam portion 24, and is separated from the rest of cam i

dnd a cutting implement, or knife 18 which can be either part of the S

ife 18 is in the proxxmal ‘portion of cartridge assembly 10itis concealed
dsed to any tissue adjacent tissue surface 16 Dlstal to cam su.tface
ion 14, an ascending ramp portion 20 extends dastally and slopes"- A

surface'16. Near the central part of carmdge assembly 10; ascendmg
20 reaches its closest pomt to tissue surfnce 16.. Cenmﬂ cam porhon

distal end of cartridge nssembly 10, dcscendmg ramp portion 22 sIOpcs
from tissue surface 16, Descendmg ramp pomon 22 ‘begins nearer to

sarfaceé 12 (.,v.m surfaces 12 create a track to direct motion of knife 18 towards and

: away from tispue surface 16 and any ussue adjacent tissue surface 16. Ca.m surfaces,

12 can bc'molded into cartndgc assgmbly 10.

* Figute|3 further shows a cam follower 28 extendifig from one side of kmfe

18 ‘Cam follower 28 contacts and follows cam surfaces 12 as knife 18 advances

Byn-éés

distally. Knif actuator 26 pushes knife 18 d:stally Knife actuator 26 could be, for‘v. N :
‘. ‘e:ita:mple, a poftion of any endoscopic linear cutter having a fra.me 23 (Flgum 1 nto . .
which cannd%e assembly 10 could be inserted, such as a linear cutter 11 deplcted in '
F1gure 1. Kmfe actuators and other means for actuating the ﬁnng and closing of the o

ttlssue to be cut and mPled using caridge assembly 10, Camldge B S
further containg'a plurallty of tissue fastenem, or staples 15 resi dmg in IR
s 13. Staples 15 are arrangcd in at least two spaced staplé rows 50, and; ,

jote six staple rows 50 The staple rows S0. commence at a staple oW . e

e 3 shows an isometric secnon view taken to x:evcal the cam surfaces 12:‘- ‘» ,:" ’ »
scmbly 10. The sacuon view further reveals within cartndge assembly oo

ithin the instrument 1tse1f Cam surfaces 12 extend from the proxnmal i

tridge rssembly 10 to a central portion of cartridge assembly 10, Cam. .
bmprise a cam surface proxlma] portion 14, an ascending ramp pomon-'l e
cam portion 24, and a descending ramp portion 22, - - Cam sirface = L
ion 14 is separated from tissue surface 16 by a distance large enaugh so R

distally from ascendmg ramp portion 20 to desccnd.mg ramp pomon o

ot e Dy S mie e esyaeemen
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'jinstmmcnt are well known to those skilled in the art. Examples of . such are " . o
' disclosed Ity United States Patent Number 5,597,107, issued on January 28, 1597, . |
.and’ wluch i hereby incorporated herem by refemnce

4 is an isometric view of knife 18, In addition to cam follower 28 .'

10

Figupe 5 shows cartridge assembly 10 with knife 18 placed forward to a foint . - ..

L amser b s fan e N

15

20

25

s

 END8G

_ surface proxi
‘portion 14,

knife 18 tow

proximal of
24, Carmdg

assembly 10

ozove's distal

nife 18 avoids ussue surface 16 and does not cut ttssue As kmfe 18 .
Y, cam follower 28 contacts ascendmg ramp partion 20, Wthh dnves

f_tegins

a cut. Because knife edge 33 is placed around angle 34, the portion.of

‘the angled edge nearest the tissue faces and cuts tissue as knife 18 moves towdrds

tissue. Cami fpllower 28 reaches central cam portion 24 and knife 18 ceases to move ‘
t.owards tissup surface 16 Knife slot 21 is designed 1o allow ‘knife’ 18 to flex to a

posmon shown in thure 7. Knife 18 continues to cut tissue abuttmg tissue surface o M

16'as knife 1

3 travels proxunnlly Knife 18 cuts the tissue in a duechon parallel to .-

' ti:ssue surface] 16. Knife 18 travels forward parallel to tissue surface 16 u.ntll kmfo

l"ﬁ'_rcaoltes dTecndmg ramp portion 22. Descending ramp portion 22 contacts cam .

fellower 28 &

d drives knife 18 away from tissue surface 16, placing Knife 18 ipto &

-10-

the intemsection of escending ramp portion 20 and central cam poruon b ';. '
¢ assembly 10 can be inserted into linear cutter 11. Insertmg carmdge . )
and pulling firing trigger 29 (thure 1) moves kmfe actuator 26 forward- o
,caustng ‘knifp 18 to move through slot 32. Cam follower 23 eontacts cam surfaces . b
12 o urge Knife 18 towards and away from tisshe surfacé 16 as knife 18 moves | ...
. thstally generall)t paralle] to tissue surfaoe 16, Cam follower 28 ﬁrst oontat:té cam -
mal poition 14, Whtle cam follower 28 contacts cam surfaoe prommal R

ards tissue surface ‘16, The distal portion of knife 18 ﬂexes towatds h

" fissue surfacq 16 at the flexible portion or slot 21 whxlo the proximal pomon of. kmfe )
18 remains if) axial alignment with knife actuator 26, When lcmfe mp 30is exposed '
fjrom:tiurfaoe 16, knife tip 30 ptcmes tissue adjacent tissue su:faoe 16 and .
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s

s 'msertcd staples 15 into tissue adjacent the cut line to adhere the wall of one lumen to .

30. the wall of tHe other lumen, to control bleedmg, and to prevent leakage of lumien ‘

" END-868

'ﬁosiu'on depig

- sia‘ple row di

" side-to-side

" ofawall of e
Lo L -tf§¢ edges of
S0

* . creating a cut

j..contcnts to
: lumen walls

' .nay be.used

"hnear cutter-11 will then cause knife actuator 26 to retract.”
‘cartddge assgmbly 10 can cause a cut line that does not extend to the proxxmal end
of the cartridge.

e)nerge from

Fax:7325242808 Har 29 2004 16:48 P. 1N .

ted by Flgure 6. Knife 18 moves away from ussue and ceases to cut

- 'Kmfe 18 is doncealed from tissue abutting tissue surface 16. The meohamam of
Theconﬁgurauon off_ﬁ R

The configuration of cartndge assembly 10 causes knife. 18 to

housing tissue surface 16 only between staple row proximal end 52 dnd,' R

tal end 54 (Figure 2). Using cariridgs assembly 10 in linear cutter'}1 -

" causes linear utter 11t produce in tisspe abutting tissue surface 16 a cut hne that Lo .

dpes not extend pmxtma]ly to the proximal portion of the ussue kmfe 18 cuts. only )

Fj

ei]uipped wi

b;cm.oen staple row proximal end 52 and staple row distal end-54.

s 9 and 10 show a side-to-side anastomosns of two body lumens. In LS - b

astomosis of two body lumens, a surgeon can use linear cutter '11.
cartridge assembly 10 and anvil 21. Fxgum 9 shows that the surgeon .

creates two. small openmgs 17. one each in each body lumen, and msms anvil 2l off-l' .

"]meat cuttér Ifl.in a ﬂrst lumen and the ca.rmdge assembly 10'of hnear cutter 11 mto .

the second lumen. Closing anvil 21 to cartridge assembly 10 compmsses a portion

b?.corn’e the ¢

' .Vcémﬁdge assefn

tissue sutface
line at 2 point
réw broximal

ch body lumen into a plane adjacent tissue surface 16, The pomcms of

the opemngs clamped between anvil 21 and cmndge assembly 10 '

toximal ‘tissue end 31. The surgeon then can fire linear cuttér ‘11
line and a passugeway‘36 in the tissue clambed bétwéén anvﬂ 2i and -
bly. 10 of linear cutter 11 by moving knife 18 generally parallel o
16 and the plane of the compressed tissue. Knife 18 begins the cut

distal to proximal tissue end 31, and cuts ﬁssue only between staple .

end 52 and staple row distal end 54. The surgeon need close only two o '

small opcmngs 17 to complete the proccdurc, creanng passagcway 36.

Figure

e lumen'’s exterior.

10 shows the resultant passageway 36 created Lmear cutter 11 has

A distance of uncut tissue 35, will exist in the . -
etween the openings and the beginning of the cut., Sutures or staples
to close the two openings 17. Matter, such as digestive ﬂuids§9"r:'

-11-
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' mgesta may pass through passageway 36. If the anastomosis were a vascular -
: anastomosxs, blood may pass through passageway 36, ’ a

. T will be recognized that equivalent structures may be subsututed for- thei."-.
structures illystrated and described hetrein and that the dcscrlbed embod.:ment or’ tha N

g inVcnnon is ot the only structure which may be cmployed to 1mplement thie clmmed." Tl

mvennon Ak one example of an equivalent structure that may be- used to unplcment )

' the present invention, linear cutter 11 may be any lLinear cutter, useful for open or,. H

h endoscopic sprgery, having a frame 23 to which the cmtndge ass:mbly 10 may bc'. s

: é_ttached. Linear cutter 11 may further include alternate equipment to adhere nssue 3 .
such as radipfrequency energy appliers, or ‘laser energy appliers, As a further. © 2

: éxample of apn equivalent structure, knife 18 may be eny cumng unplement such as a' .

o dxsk with an| edge about its circumference. The disk may be advanced. dmtally,j L o
e _substanually arallel to ussue surface 16, as it is cammed, towards and § away from - ;

tlssue surface 16. As a further example of an equivalent method that may be used to o

xmplemcnt the present invention, the methad of joining two lumers can be useful i i
jbining many types of intemal body lumens such as the stomiach, small bowel, .

' urmary vessels, or blood vessels. Such a method becomes useful in joining small -
' .mtcstme to small intestine, or small intestine to stomach as is often -done in’ gastnc '

: t{ypasa surgcry.

Anothbr method of cutting substantially pamllel toa t:ssue smfaee can be fo

'rotate*a knife |so that the cutting edge faces tissuc at an area where the proxlmal end =
of the cut shquld begin. The knife, for example, can have a pmfilc auch that 1t hes: '

“’éithin a slot in the cartridge below the tissue surface, The profile of the knife i is such ’

. :t.ﬁm the cutti edge is longer, and hence taller to extend above the tissue surface of _':

the carmdge hen rotated to cause the cutting edge to’ face tlssue A pivot pomt .

: such as @ pm can be pldced within the knife slot where the proxxmal end of the cut - S

m txssue is desired.. A push arm pushes the knife distally, and the pin mtercepts the g

d&smlly movi 8 knife. Ttie knife can then rotate from a profile in which it lics below
: the surface o thc nssuc to a second position prcscntmg the’ cutung edge to hssue . T

'I‘he push engages the knife at a point a distance away fmm the pivot pomt, or

pm The forc, exemed by the push arm and the reactive force by the push pin creata N R

-12-
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‘becavse of the separation in distance from the two pomts, a moment tendmg m rotate Rt
' the knife, After rotation, the knife can travel dlstally while the cutting edge faces R

. tissue, o cu tissue and create an otomy.

While preferred embodiments of the present invention flaye‘ Be.eri'shown: and . .. o
':T’déséﬁbcd herein, it will be abvious to those skilled in the art that such e;ﬁbodimént; K T
are providefd by way of example only, N,ﬁmerous' Avarintions. changes, :and
substitutions will now occur to those skilled in the art without departing from the i
-E:in\;ention. Eor example, as would be apparent to those, sk:llled in the ait, the” y
- :'_:di:spl:)sures l'erem have equal application in robotic- asmted surgery In addiuon, it o .
"Qhould be u dcrstood that every structure described above has a function and Such' - ;
structurc can be referred to as a mesns for. performing that function. Accordmgly, it

is intended that the invention be limited only by the spmt and scape of the appended " _
.¢laims.

END-868 | 10

13-
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The claims defining the invention are as follows: '

<L . A devicg for creating an anastomosis between two la);ers of tissue, said ..dévicé

"

- ;;{':dmprising':

. &) ashaft having proximal and distal ends, and an end; effector attached to szud ,;: L
L R a dxstal end of said shaft, said end effector comprising a first and a secorid °l°ngated
;r.. Lo ' 'fork having istal and proximal ends and a longitudinal axis therebetween, md ﬁ“t . .

1 - 10 .~: :%fo_tk: having a first tissue engaging surface and said second fork having B seg ol

ng surface, said end effcctor havmg an open posmon wherem at least

means for applying at least two spaced apa.rt TOWS of tissue fastene:s onto ‘ .
tially parallel to said lqngltudmal axis; :

N S. 7t b) & out txng xmplemem. said cuttmg 1mplement movable between smd two

15. :'tiésuc sub-sv

: spaced apart rows of fasteners in a’ ‘dircetion genc:rally pamllel to said longxtudmal L "'.
. .axis of said forks; and e
20

¢ ¢) a means for actuating said cufﬁng implement such that sai;i cutting implemen:t

L cuts only hetween a‘proximal end and a distal end of Saidr{)ws of tissue jfmgeners.,

S 2 A device according to Claim 1 further comprising a track within’ said ﬁrst fork
. 25 . Aéaid :tmgl; cipable of direoting saxd cutting implement along & cut line begmning ’
froni d point (distal to said proxlmal ussue end. :

3. A devicel according to Claim 1 Wherein said track further comptises an asce'ndiné o
. portion for cImng said cutting implement towards said tissue engagmg surface o

...30  Expose said qutting implernent.

END-868 : ' 11
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20

6 '.A:deirice
B 'a; plercing tip)

A Aoovioe' ;
, mLface that subtends an angle aroundlé distal end of said cutting L .

| & A device

'dmtal end of
. dlstal and prc

25
- ifcluding a n
L tissue substar)

CE

30,

. END-868
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4 A 'device accordmg to Claim 3 whmm said track furt.hcr compnses a descendmg . b

Fax:7325242808 Mar 29 2004 16:50 P.15

porhon for ca-nmmg said cutting 1mplement away from saxd tlssue engagmg surface -

tg conceal sai

~,1mplement to

a cutting s
i?;.np]c.'mcr.lt.

comprising:
. ca) & Si'mf
tlssue engagl

;aid distal ef]

|4 .
wherein said

" "b) a cut
spaced abart
dxis of sald f

d cutting implement,

ordmg to Claim 1 wherein said cuttmg unplement further compnscs
, said flexible part bendmg to allow & first portmn of amd cuttmg'
'ollow gaid rack.

: . ‘ . ' . .. ' .. ‘.' . “ ..
ccording to Claim 1 wherein sald cutting implement further comprises
that emerges generally perpendzcular to smd tissue engagmg surface

" when said cutting ifnplement is exposed.

fccording to Claim 6 w?hereiu said cutting imf)lt:'mﬂnt futther co’mpjriées

for creating an anastomosis between two layers of tissue, said device

said shaft, said end effector compnsmg two e]ongated forks havmg :
hximel ends and a longitudmal ax1s therebetween, each fork: having a

d of the forks are spaced from one; another, and a cIosed posmon,
tissue engaging surfaces are closely adjacent, sald end effector further_-

nally parallel to said longnmdma.l axis;

rows of fasteners in a direction generally parallel to said longltud.m&l,-' .‘
nekes; and

’

3

12

-15-

L havmg proxxmal and distal ends, and an end effector attached to saxd.: oo
g sutface, said end effector having an open position whcrcm at least
eans for applying t least two spaced apart rows of tissue fasteners onto R

ing implement, said oumng implement movable between said two. “f
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E surface

. ', xmplement 1o

c) a"me

' implement cuts only between a proxxmal end and a dJstal end of saxd rows of hssue. CL -
- fasteﬂers s

'§ A device
. Camm.mg sai

L ', io A device
camming sai
. surface

' 11 A device

Fax:7325242808 Mar 29 2004 - 76:51 P16

according to Claim 8 wherein said mschamsm comprises a track for' E
4 cuttmg implement towards and away from ‘said first nssue engagmg'_

i cutting implement towards and away from said first tissue éng,aéing".x B

. s'axd fastencrs( are within a self-commned cartndge removable fmm said device.

12. A device

pccording to. Claim 8 whérein said cutting impiﬂ:ne'nt further cbm;iriées'

& flexible pat, said flexible part bcndmg to allow a ﬁrst pomon of said cumng -

r' .

follow said track.

CI30A device

cordmg to Claim 8 whexem said cuttlng 1mplam:nt fu.:ther compnses

' a piercing ti that emerges gcnerally perpendicular to sa1d ussue engagmg surfice .

: when saldcu ng lmplement is exposed.

f4. A -device
cou;prises ac

o ﬁhpl_einent.

15 A devwe
o dxssected saidl device comprising:

"é). a hou

© END:868

according to Claim -13 wherein said cutting iinplé:ment fiirther .
ptting surface that subterids an angle eround a distal end of said cﬁtﬁhg

[

attachable to a surgical cutter and posmonable adjacent tissue to be e

ging having a tissué surfacé;

13
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,hamsm for actuating said cumng 1mp1emcnt such that said cuttmg . K o

according to Claim 8 wherein sald miechaniem comprises a ik for  ~

according to Claim 8 wherein said cutting unplement, smd trnck, and. ' ;
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T - b) a culting implement within said housmg, said cuttmg unplement m0vab1e in -
" “a direction generally parallel to said tissue surface, and

f' ) atrapk, said track adjacent said cutting implemem. said track compxis'iﬁg a'n : .
ascendmg j pomon for cammmg said cutting 1mp1ement towards saxd ussue . S

’17 A dev1c accordmg to Claim 15 wherem sald track funher compnses a,
'descendmg ortion for camming said cutting implement away from said tissue
' surface to conceal said cutting implement.

18 A dev1c according to Claim 15 fu.rther compnsing a cam follower placed on a ,

: smfnce of said cumng implement said cam follower movable along said track

e 19 A Qevice according to Claim 15 wherein said cuttixig,imp'lemem is urged_distany. '
‘ by a knife acjuator moving through ssid device, and wherein said cutting vimplictrient'j

unphnnent

'.ébmprisés flexible part, said flexible part allowing a first portion of said cumng S o
j follow said track while a second portion of sa;d cutl:mg unplement .

tﬁmams in axial ahgnment with said knife actuator,

20. A device according to Claim 15 wherem said cuttmg implement compnses a. '
-éié.rcing tip ;osmoned to pierce smd tissue as said cutting implement is cammsd.
'téwards Eaid issue surface, '

- 21 A device accordmg to Claim 15 whcrmn said cuttmg mplement compnses a -
.qhtﬁhg edge |placed around an anglc at a distal end of said cutting unplement. =

" END-868 .- 14
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22. A device for creating an anastomosis between two layers of tissue

substantially as hereinbefore described with reference to the accompanying drawings.

23. A device attachable to a Surgical cutter substantially as hereinbefore

described with reference to the accompanying drawings.

Dated this 1* day of April, 2004

ETHICON ENDO-SURGERY, INC.

By Their Patent Attorneys b W
CALLINAN LAWRIE AN
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