Surgical stapling instrunment The invention relates to a surgical stapling
instrunment, which can be used, e.g., in the diagnosis and/or therapy of
pat hol o gveoafo2tdie | ower gastrointestinal tract. Such acympgeaahoss apling
instrument is known from WD 01/91646 Al. WO 01/91646 Al discl oses a
surgical stapling instrunent having a staple fastening assenbly | ocated in
the distal end region of the stapling instrunent, a rigid shaft, and a
handl e extending fromthe shaft in the proximal end region of the stapling
instrunent. The staple fastening assenbly includes a curved cartridge

devi ce, which conprises several curved open rows of staples having a
concave side and a convex side. A curved anvil is arranged opposite to the
cartridge device. The anvil has a staple formng face and is adapted to
cooperate_ o _ with the cartridge device for form ng the ends of the
staples exiting fromthe cartridge device. The anvil can be noved

relatively with respect to the cgartridge device froqla spaced position for
positioning tissue there@@ﬁﬁ&@ﬁikéﬁﬁé¥i¥ﬁ5¥%§iﬁgﬂﬁﬁkfor cl anpi ng t he
tissue. Moreover, a knife is contained in the cartridge device and is

posi tioned on the concave side of at |east one row of staples and
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tissue, €.g. polyps, and'to sto 1 Ng Vi ly i iate
sur gi cagigs oseduhe, Ldhersgastrointestinal tract.

Such a surgical stapling instrument is known from WO 01/91646
Al. WO 01/91646 Al discloses a surgical stapling instrument
having a staple fastening assembly located in the distal end
region of the stapling instrument, a rigid shaft, and a handle
extending from the shaft in the proximal end region of the
stapling instrument. The staple fastening assembly includes a
curved cartridge device, which comprises several curved open
rows of staples having a concave side and a convex side. A
curved anvil is arranged opposite to the cartridge device. The

anvil has a staple forming face and is adapted to cooperate



pling instrument is introduced, e.g., into the anal canal and noved to the
site of the tissue to be resected. The tissue to be excised can be pulled
i nto the woeaodietoreen the anvil and the cartridge devi ceCTwrerv4toneEss
cartridge device and the anvil are in a spaced or open position, by nmeans
of a separate tis sue grasping instrunent. Afterwards, the anvil is noved
rela tively with respect to the cartri-dge device in order to clanp the

ti ssue. When the cartridge device and the anvil have reached the cl osed
position, the surgeon can "fire" the in strunent, which neans that the
staples are driven out of the cartridge device, penetrate the tissue,
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advant age of ,the surgical stapling, instrument disclosed in W 01/91646 Al
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and thetayi | rdiavel angener ally @f&shd keyshapeekn & CkQ$SsSect il plape.
This allows for unobstructed view and access towards the concave inner
faces oflt Hecpariag@odedievécanandf isheoemitidonaghenni theodwoedyvee. gf.deinto
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ti ssue wodretr dedtse fanemxdie afecitaplleecause of its limted shaft |ength.

10 The surgical stapling instrument disclosed in WO 01/91646 Al
can be used to excise tissue, e.g. polyps, and to stop bleed-
ing virtually immediately. In a surgical procedure, the sta-
pling instrument 1is introduced, e.g., into the anal canal and
moved to the site of the tissue to be resected. The tissue to

15 Dbe excised can be pulled into the area between the anvil and
the cartridge device, when the cartridge device and the anvil
are in a spaced or open position, by means of a separate tis-
sue grasping instrument. Afterwards, the anvil is moved rela-
tively with respect to the cartridge device in order to clamp

20 the tissue. When the cartridge device and the anvil have
reached the closed position, the surgeon can "fire" the in-
strument, which means that the staples are driven out of the
cartridge device, penetrate the tissue, whereupon the ends are
bent by the anvil, and the knife is moved towards the anvil in

25 order to cut the tissue. When the instrument is opened, the
completely excised tissue can be safely removed from the pa-
tient's body together with or prior to removing the instrument

itself.

30 A particular advantage of the surgical stapling instrument

disclosed in WO 01/91646 Al is the shape of the staple fasten-



It is the object of the invention to provide a surgical sta pling

i nstrunment which has at | east two najor benefits, i.e. a larger operational
range thawothe/rr@apl i ng i nstrunent dis closed in WO 01/ @t6A®204l01@88 t he
ability of being used by gastroenterologists (e.g. G) in a col onoscopy
setting thanks to the possibility to provide the stapling instrunment in a
size noticeable smaller than the one disclosed in the stapling in strunent
of WD 01/91646 Al. This problemis solved by a surgical stapling instrunent
hav ing the features of claim1l . Advantageous versions of the in vention
follow fromthe dependent clains. The surgical stapling instrunent
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remote from the rectum because of its limited shaft length.
10
It is the object of the invention to provide a surgical sta-
pling instrument which has at least two major benefits, i.e. a
larger operational range than the stapling instrument dis-
closed in WO 01/91646 Al and the ability of being used by gas-
15 troenterologists (e.g. GI) in a colonoscopy setting thanks to
the possibility to provide the stapling instrument in a size
noticeable smaller than the one disclosed in the stapling in-

strument of WO 01/91646 Al.

20 This problem is solved by a surgical stapling instrument hav-
ing the features of claim 1. Advantageous versions of the in-

vention follow from the dependent claims.

The surgical stapling instrument according to the invention.
25 compriseé, in the distal end region of the instrument, a sta-
ple fastening assembly including a curved cartridge device
and, opposite to the cartridge device, a curved anvil. The
cartridge device comprises at least one curved open row of
staples having a concave side and a convex side. The anvil has
30 a staple forming face and is adapted to cooperate with the

cartridge device for forming the ends of the staples exiting



connected to the staple fastening assenbly and conprises actuating nenbers
coupled to force transmtters of the noving device and of the staple
driving deoi2e@/02@aki onal |y, the stapling instrunment inclrad@&P2@4oniiBe, which
is contained in the cartridge device and which is positioned on the concave
side of at |east one row of staples and possibly the convex side of at

| east one row of staples. The knife cdr be noved towards the anvil by neans
of a knife actuating device, which is preferably coupled to the staple
driving device, e.g. such that, upon actuation of the actuating nmenber of
the staple driving device, the staples and the knife advance,
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10 device and of the staple driving device.

Optionally, the stapling instrument includes a knife, which is
contained in the cartridge device and which is positioned on the
concave side of at least one row of staples and possibly the
15 convex side of at least one row of staples. The knife can be
moved towards the anvil by means of a knife actuating device,
which is preferably coupled to the staple driving device, e.qg.
such that, upon actuation of the actuating member of the staple
driving device, the staples and the knife advance simultane-
20 ously, the knife following the staples such that the tissue 1is

cut after having been stapled.

According to the invention, a flexible backbone is arranged be-
tween the handle and the staple fastening assembly. The flexible
25 backbone is a kind of flexible shaft or flexible connection be-
tween the handle and the staple fastening assembly and guides
the force transmitters of the moving device and of the staple
driving device. The flexible backbone can be rather long. It en-
ables the stapling instrument to be introduced, e.g., into the
30 anal canal and to be moved forward for a rather long distance to

allow for the treatment of tissue at a site remote from the



mounted (i.e. it can be detached fromthe rest of the instru nent) . The
endoscope usual ly includes observational optics and a |light source and

opt i onal Iwocompmnraes a wor ki ng channel in its |ongitudi mali/EP2eoaoiods. The
wor ki ng channel can be utilized to place surgical tools at the site of
surgery, e.g. an endoscopic gripping instrunent for pulling tissue into the
space between the cartridge device andSthe anvil . The application of a

fl exi ble endoscope in the backbone of the stapling instrument has the
advant age that a standard conponent is used which can provide flexibility
as well as strength to the stapling instrunment. The stapling instrunent can

be adapB8YSto WOTuSEYANCER SRR Phd&Dse e iM% i tewivddsc floka¥ iyl aat
least papkkBbnkhadhbexi bhe-hackbone.,, Jhal Wﬁﬂ%%nﬁ§ ${apl i ng instrument

according to the invention is distributed w thout the endoscope, and in
order to put it into an operational state, the independently or sepa rately

di stributed endoscope,is connected, to the other parts of the instrunent.
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design versatility and cost ef fectiveness. In an advantageous version of
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10 place surgical tools at the site of surgery, e.g. an endoscopic
gripping instrument for pulling tissue into the space between
the cartridge device and the anvil. The application of a flexi-
ble endoscope in the backbone of the stapling instrument has the
advantage that a standard component is used which can provide

15 flexibility as well as strength to the stapling instrument.

The stapling instrument can be adapted to be used with an inde-
pendent flexible endoscope forming at least part of the flexible
backbone. That means, the stapling instrument according to the
20 invention is distributed without the endoscope, and in order to
put it into an operational state, the independently or sepa-
rately distributed endoscope is connected to the other parts of
the instrument. Alternatively, the flexible endoscope is a com-
ponent or even an integral component of the stapling instrument.
25 These options allow for a large design versatility and cost ef-

fectiveness.

In an advantageous version of the invention, the force transmit-
ters of the moving device and of the staple driving device aré
30 located at the outside of the endoscope and are attached to the
endoscope by a plurality of spaced holders. If the knife actuat-



at the outside of the endoscope as well. This design uses the endoscope as
the only structural connection between the handl e and the staple fastening
assenbl y woadoee2panti cul arly sinple. I n another versionpctrmaPi04oxiibs e
backbone conprises a flexible guide, which is arranged al ongsi de the
endoscope and which ac commodates the force transmtters of the noving
devi ce and of the staple driving devi eé- The gui de, depending on its
design, can connect the handle and the staple fastening assenbly in a
structural sense. In a preferred version of the invention, at |east one of
the force transmtters of the noving device and of the staple driv ing
devi ce ¢@deﬁ§é§eahﬁbeﬁmbM@dﬁ@ﬁadynﬁoécéééﬁﬁéﬁ memberr gtatde @ﬁ@@ﬁ@rlﬁs
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shape of the flexible backbone is not affected by thls rotary action in
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commodates the force transmitters of the moving device and of
10 the staple driving device. The guide, depending on its design,
can connect the handle and the staple fastening assembly in a

structural sense.

In a preferred version of the invention, at least one of the
15 force transmitters of the moving device and of the staple driv-
ing device comprises a flexible rotary rod adapted to be rotated
around its longitudinal axis upon actuation of the related actu-
ating member of the handle and adapted to transform its rotary -
motion to a longitudinal motion at the staple fastening assem-
20 bly. The term flexible rod is to be understood in a rather broad
sense; it includes, e.g., a tightly wound helix,Awhich is flexi~-
ble and can transmit torque, and even designs comprising linked
members. When force is transmitted from the actuating member at
the handle to the staple fastening assembly via a rotary motion,
25 the actual curved shape of the flexible backbone is not affected
by this rotary action in which the rotary rod rotates in some
guide or sheath. In contrast thereto,.a translational movement
of force transmitters in a curved flexible shaft tends to
straighten the shaft, which would be a great disadvantage in the

30 use of such instrument.



use of such instrunent.Preferably, at |east one of the force transmtters
is adapted to be rotated via a gear transm ssion operated by the rel ated
act u ati ngormesseroi4Mor eover, at | east one of the force tcamepiieriss can be
adapted to transformits rotary notion to a |ongitudinal notion (required
for the relative novenent of the anvil with re spect to the cartridge
device or for expelling the staples) wi7a a screw drive. The staple form ng
face of the anvil can be generally planar, but other shapes, e.g. an
undul at ed shape, are conceivable as well. In an advantageous version of the
invention, the staple fasten ing assenbly is adapted to all ow unobstructed
access Powdedsbtpncaveleaneronaces blfetfereartramyyel e d amfagitahédo
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arc-like shape in a cross-sectional plane, the arc extendi over an angle
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driven by the ving device if the anvil is novable with respect to a fixed
cartri dde S¥éVi"c& 1 Ari-opti onal second

The staple forming face of the anvil can be generally planar,
10 but other shapes, e.g. an undulated shape, are conceivable as

well.

In an advantageous version of the invention, the staple fasten-
ing assembly is adapted to allow unobstructed access towards
15 concave inner faces of the cartridge device and of the anvil.
Such design, which is generally known from WO 01/91646 AI,
largely facilitates the handling of the stapling instrument in a

surgical procedure.

20 Preferably, the cartridge device and the anvil have a generally
arc-like shape in a cross-sectional plane, the arc extending

over an angle in the range 10° to 350°.

In a preferred version of the invention, the anvil is supported
25 by means of at least one arm extending from an end of the anvil
and generally running in parallel to the direction of relative
movement of the anvil with respect to the cartridge device. This
arm can be driven by the moving device if the anvil is movable
with respect to a fixed cartridge device. An optional second
30 arm, preferably at the other end of the anvil, provides addi-

tional strength and facilitates an accurate alignment of the an-



arm preferably at the other end of the anvil, provides addi tional
strength and facilitates an accurate alignnent of the anvil wth respect to
t he cartrwdgeoddeviige, which is inportant for a precise acirgromat1aBsthe
ends of the staples with the staple form ng face of the anvil. This kind of
support allows for a | arge unobstructed area between the cartridge device
and the anvil. Preferably, the distanc&-between the cartridge device and
the anvil in the closed position is adjustable. For exanple, the noving
devi ce can conprise an adjustable stop, e.g. at the related actuating
menber of the handle, in order to prevent the cartridge device (or anvil)
from moVithg WB@POHBSPﬁEts?@ptb%si:aﬂgéhd@%ddﬁe‘fb%@cI winptihgl g henpeseans tiowr
much. i fs i dge i h f b i st ops
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bet weenvtihe cartridge device and the anvil in the closed p03|t|on the

i nstrunent can be matched to the thickness and type of tissue to be
stapl ed. I'n an advantageous version of the surgical stapling instru nent,

the carbrbdae.deyi o.pomprisss 2 peplageatle carisidas. ognbabs g e, -

st apl es. this"way, a used cartridge w thout s can e repla
a freshaONei|ﬁnreme|cé@seﬁmp935tp®utLsummmqeﬂmﬂuﬁ|CF@i whenplbBe the
|nstrunent h% %%vg%eu%%g1%&%mfgfgetegﬁgdﬁgséaelgaggog?teegt at the re-
10 lated actuating member of the handle, in order to prevent the
cartridge device (or anvil) from moving beyond the stop posi-
tion and from clamping the tissue too much. Or a series of
cartridge devices with different built-in tissue stops can be
used according to the tissue thickness. It is also conceivable
15 to use a series of cartridge devices which have different lon-
}gitudinal dimensions which are adapted to the desired distance
between the cartridge device and the anvil in the closed posi-
tion. By adjusting the distance between the cartridge device

and the anvil in the closed position, the instrument can be

20  matched to the thickness and type of tissue to be stapled.

In an advantageous version of the surgical stapling instru-
ment, the cartridge device comprises a replaceable cartridge
containing the staples. In this way, a used cartridge without
25 staples can be replaced with a fresh one, if required. This is
particularly beneficial when the instrument is to be used sev-

eral times in the same patient.

Preferably, the staple fastening assembly and/or the handle are

30 removably mounted, relative to the flexible backbone, which al-



Preferably, the staple fastening assenbly and/or the handle are renovably
nmounted, relative to the flexible backbone, which allows for easier
handl i ng wodb@vo2pant i al replacement of the sta pling i neCmmEreo/016@6aesre of
the features discussed above are already known from WD 01/91646 Al, in
particular an arc-like shape of the cartridge device and the anvil and a
support armextending froman end of +He anvil, which enabl es an easy
access to the site of sur gery, e.g., for endoscopic optics or additional
surgical in strunents. Generally, the stapling instrunment according to the
invention can be used in all kinds of surgery disclosed in WO 01/91646 Al,
whi ch i sowscbHoporasédrbhpanéléngnaedher epartdaparepilegemenhdeantage S6Rt he
inventgﬁﬂ, however, is the ability to perform such surgery at |ocations
more r bR FHORFARUpeni ng in the patient's body and using G techni ques
(e.g. nonsurgical) , such as |ocal anesthesia or sedation. Herein, the term
"staple" is used in a very general sense. It includes netal staples %h

ar
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struments. Generally, the stapling instrument according to the
10 invention can be used in all kinds of surgery disclosed in WO
01/91646 Al, which is incorporated by reference herein. A par-
ticular advantage of the invention, however, is the ability to
perform such surgery at locations more remote from an opening

in the patient's body and using GI techniques (e.g. non-

15 surgical), such as local anesthesia or sedation.

Herein, the term "staple" is used in a very general sense. It
includes metal staples or clips, but also surgical fasteners
made of synthetic material and similar fasteners. Synthetic
20 fasteners usually have a counterpart (retainer member) held at
the anvil. In this sense, the terms "anvil" and "staple form-
ing face" also have a broad meaning which includes, in the
case of two-part synthetic fasteners, the anvil-like tool and
its face where the retainer members are held, and similar de-

25  wvices.

In the following, the invention is described in more detail by

means of embodiments. The drawings show in

30 Fig. 1 an overall isometric view of a first embodiment of

the surgical stapling instrument according to the invention,



Fig. 1 an overall isonetric view of a first enbodi mrent of the surgica
stapling instrunent according to the invention,including an endoscope, a
stapl e f aspendang7@ssenbly in the distal end regi on and achmarddog/oi013g he
proxi mal end region, Fig. 2 an isonetric view of the distal portion of the
stapling instrument of Fig. 1, Fig. 3 an isonetric view of one of several
hol ders spaced al ong t he endoscope, Hi®- 4 an isonetric view of the

i nternal nechani smof the handle, Fig. 5 a side view of the internal
mechani sm of the handle, Fig. 6 an isonetric view of the distal end of the
endoscope, the staple fastening assenbly being renoved, Fig. 7 an isonetric
vi ew of inhtudbnpormnt snoosciewest apl & faastenifagtasdagbl §saefody By t kee
mechani smjn.the .handle, i.g. _a supp i - Ny .a.-pusher base
used foglﬁéﬁél?Pﬁgr?ﬁéogtgggeg,Hﬁﬁéig8ygn9ﬁéoﬁg?%?@a$iéabsgﬁgﬁgP'to Fig. 7
, Wwth the staples and a knife added, Fig. 9 an isonetric view of sone
parts of Fig. 8 in a dif ferent perspective, Fig. 10 an isonetrjc view of

t he staB%@-f%rnin@nféé@mGFrﬂﬁeW%ﬁWIo%nﬁh?mﬂléﬁg&eﬂgﬂq%PQB %%? §&i2di ng

t he knife; Fl.04 l.sopet e vhew of the fully assenbl ed staple fas
teni%g %géggbﬁ9;&f?ﬂePEeg§n€?ﬁ'b%fng in a spaced position, Fig. 12 an
isonetric view of the .staple fastening assenbly, a housing being renoved,

wi th th%i%?V5| begggfg%ﬁ%é¥£§e9i‘gsbf one of several holders spaced

along the endoscope,

10 Fig. 4 an isometric view of the internal mechanism of the
handle,
Fig. 5 a side view of the internal mechanism of the handle,
Fig. 6 an isometric view of the distal end of the endoscope,

15 the staple fastening assembly being removed,

Fig. 7 an isometric view of the components of the staple
fastening assembly driven by the mechanism in the handle, 1i.e.
an arm supporting the anvil and a pusher base used for expel-

20 ling the staples,

Fig. 8 an isometric view similar to Fig. 7, with the staples

and a knife added,

25 Fig. 9 an isometric view of some parts of Fig. 8 in a dif-

ferent perspective,

Fig. 10 an isometric view of the staple forming face of the
anvil and two guide rails used for guiding the knife,
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tion and the staples just fired, Fig. 13 an isonetric view of parts of Fig.
12 froma differ ent perspective, Fig. 14 an isonetric viewsimlar to Fig.
12 with twe 2oeurirolg bei ng attached and i ncl udi ng the engosmpp@4/okolgs 15 an
expl oded view of the staple fastening assenbly, Fig. 16 an isonetric
overall view of a second enbodi ment of the surgical stapling instrunent
according to the invention, including-alflexible guide and an endoscope,
and Fig. 17 an isonetric view of the distal end region of the em bodi nent
of Fig. 16. Fig. 1 is an isonmetric overall view of the surgical stapling
instrument 1 according to a first enbodi ment. The stapling instrunent 1
conpri sés.9-i Al t sapi §camednd o agicon, 0B Shapfiuhyyf assenbigdassentley £2sand,

inits proxinal Legi handl e .4.. .The .handl e 4 apd the staple

f ast eni ng asn?elr?gl%{% lglglé”ﬁ([:&%lnatﬁleectaerﬁj\}i £ N 15 esPéarWrPEcﬁ?pseﬁ@-‘?n'l n the
enbodi nent, the en doscope 6 is a commercially avail abl e endoscope which is
not nodif.ied.i,n order to be used in the stapling instrunment. Theendoscope 6

serves as fPexi BRelBIRRESHE XREVpLrSvitdss Sepde fastanisiy evgemblas shown
in F5g. hbualtg? be it FHSRed] apSPh! £RES a_%gi d l:?eirrﬁd{;niﬂgaf rcgglsrege Eﬂ%}d_l e 4
e opé 6 . The

to the staple fastening assenbly 2 are gui by t endosc
force tcdRenidndeitbeaptapdes Horstt ridmsmi,tting forces fromthe handle 4 to
the staple fastening assenbly 2 in order to performthe functions of the
stapling

Fig. 13 an isometric view of parts of Fig. 12 from a differ-

ent perspective,

10
Fig. 14 an isometric view similar to Fig. 12 with the housing
being attached and including the endoscope,
Fig. 15 an exploded view of the staple fastening assembly,

15

Fig. 16 an isometric overall view of a second embodiment of
the surgical stapling instrument according to the invention,

including a flexible guide and an endoscope, and

20  Fig. 17 an isometric view of the distal end region of the em-

bodiment of Fig. 16.

Fig. 1 is an isometric overall view of the surgical stapling
instrument 1 according to a first embodiment. The stapling in-
25 strument 1 comprises, in its distal end region, a stapling
fastening assembly 2 and, in its proximal end region, a handle
4. The handle 4 and the staple fastening assembly 2 are con-
nected via a flexible endoscope 6. In the embodiment; the en-
doscope 6 1s a commercially available endoscope which is not

30 modified in order to be used in the stapling instrument. The



instrunent 1 . The main conponents of the staple fastening assenbly 2 are a
cartridge device 10, which contains several curved open rows of staples as
wel | as awbnodepz7and a curved anvil 12, which has a st aplce/Hresoriong3s ace and
is adapted to cooperate with the cartridge device for formng the ends of
the staples expelled fromthe cartridge device when stapling instrunent 1
is "fired". The anvil 12 can be novedli-th respect to the cartridge device
10 in a parallel relationship, i.e. in a direction parallel to the

| ongi tudi nal axis of the distal end portion of the endo scope 6 . In the
view of Fig. 2, the anvil 12 has been entirely noved towards the cartridge
devi ce d¢0doFhepaecharirsmsard i a2 sfEenpbhenbacéborige antchpP oGl idSt PHABAT 1
used fogﬁnnxing anvtL 12 relative to cartridge device 10 are generally
cal | ed hovfng®devit€e™ - whereas the nechani sm and the conponents used for
advancing the staples are generally called staple driving device.Fig. 2
illustrates that the cartridge device 10 and the anvil ave a.generally

12
arc- i kBSsEhpen 1A Fidesilgrrefabl e$7an T0ESE ddCesiitd e Swtking &réa
bet "Bee”n?:ﬁgt gifr%t@!ﬁ g%?iskfagdﬁ% andc anvik 12, M ev@leniflg. adsbhbust pakes the
i

arrangenen portion of the éndoscope 6 and the staple
f ast eni gpgidsseblyl yh2 enfloscdipst 6. Mtk f ferecoftendostobers AES LRE%0PER ngs,

one for, observatignal. optics 14, and. ong f9L 3 9N SOEGE1L5raRENIBY 1Y,

assembly 2 in ordér to perform the functions of the stapling
instrument 1.

10
The main components of the staple fastening assembly 2 are a
cartridge device 10, which contains several curved open IrOWS
of staples as well as a knife, and a curved anvil 12, which
has a staple forming face and is adapted to cooperate with the

15 cartridge device for forming the ends of the staples expelled
from the cartridge device when stapling instrument 1 is

"fired".

The anvil 12 can be moved with respect to the cartridge device
20 10 in a parallel relationship, i.e. in a direction parallel to
the longitudinal axis of the distal end portion of the endo-
scope 6. In the view of Fig. 2, the anvil 12 has been entirely

moved towards the cartridge device 10.

25 The mechanism and its components of the ‘stapling instrument 1
used for moving anvil 12 relative to cartridge device 10 are
generally called moving device, whereas the mechanism and the
components used for advancing the staples are generally called
staple driving device.
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t he endoscope can include a working channel which allows the introduction
of a surgical instrunent having a flexible shaft through the working
channel oWoth&/emdescope to the site of surgery, i.e. tecrmredeaios the
staple fastening assenbly 2 . In the enbodi nent, the force transmtters 8
and 9 are attached to the endoscope 6 by neans of a plurality of spaced

hol ders 16. Fig. 3 shows one of the heliders 16 in enlarged view Each

hol der 16 has a lock 17 and two recesses 18 and 19 for accommodating the
force transmtters 8 and 9 , respectively. For as senblage, the |ock 17,
whi ch conprises, a_dovetail-shaped pro trusion and a notch fitting thereto,
can be dpéhed Fheumbrabesibthaghitdle icamumidect deelcér ot fnekitie amtelial ,

all ows t j rtio en Cc 6 _...The hani cal, connection between
t he endggﬁo%§§§ 5%daF&%I%?gybI%8$a§?gﬁiﬁ§a§§§e2§ﬁ§52 She ﬁ&ﬁhﬂ&s4 23n be
entirel pa@y canpesshend byharanskihgt herdol derscbs anshtAeddor geviilansmp t
ters 8 ?m%.a %n p%%%icular in the area of handle 4 , the flexibility of
this de5|gn,QM%H1 r rigid attachnment of the handle 4 to the endoscope 6 ,
can pe advantageous. In the distal endregion of stapling instrument 1 , the
endoscope 6 may be addi tionally fixed to the cartridge device 10 of the

stapl e SOFiFithg gégenﬁiyiglpséxgteby bbadiagrakggsentd arfd bhil |dbstal e
desi gned Ta Faet | n T he e LR & BAFm U SCQekF RBGerRgnap 2oderbly

2. The distal end face of endoscope 6 has two openings, one
for observational optics 14 and one for a light source 15. Op-

10 tionally, the endoscope can include a working channel which
allows the introduction of a surgical instrument having a
flexible shaft through the working channel of the endoscope to
the site of surgery, i.e. to the area of the staple fastening
assembly 2.

15
In the embodiment, the force transmitters 8 and 9 are attached
to the endoscope 6 by means of a plurality of spaced holders
l6. Fig. 3 shows one of the holders 16 in enlarged view. Each
holder 16 has a lock 17 and two recesses 18 and 19 for accom-

20 modating the force transmitters 8 and 9, respectively. For as-
semblage, the lock 17, which comprises a dovetail-shaped pro-
trusion and a notch fitting thereto, can be opened. The holder
16, which 1s manufactured from flexible material, allows the
insertion of the endoscope 6.

25
The mechanical connection between the endoscope 6 and the sta-
ple fastening assembly 2 or the handle 4 can be entirely ac-
complished by means of the holders 16 and the force transmit-
ters 8, 9. In particular in the area of handle 4, the flexi-

30  bility of this design, with no rigid attachment of the handle

4 to the endoscope 6, can be advantageous. In the distal end



An actuating nenber 24 is part of the noving device. When actuating nenber
24, which is swivellably nounted, is noved to wards grip 20, a rack 26
shifts i nwdisdeal27@isr ecti on and ro tates gears 28. The dipcempr2@a/ood13g he
rotational axis is changed by 90 by neans of a pinion 29 at the proxim
end of a bearing 30, which supports the proxinmal end of the force
transmtter 8 of the noving device. Hieiforce transmtter 8 conprises a
rotary rod (see below) , the proximal end of which is fixed to pinion 29.
Thus, upon pressing the actuating nem ber 24, the rotary rod of the force
transmtter 8 is caused to a rotary novenment about a |ongitudinal axis.
Becauserefitheofeart adtiing prosidetey featbe28ndedasns on RAY bRj ddi-

rot ati opal e t isrelatively.fast. | L S M har way, U pLessidlg a
swi vel | %P?%ﬁ%&iegt%%t %%ﬁg Cr?er?ﬁ:gr%g@ (geg‘g:ﬁcﬁésm{)hgff or ce gggg spr%?ir?g 33

("firingénthe bBstrmbi®NR) e.8.r dgkb3d4dshigfts in distal direction and drives
gears 36 and a pinion 37 at the proxinmal end of a bearing 38, which results

inarelatively fast rotati onal novenent of a rotary rod of the force

transm tt et 9 40fyddes st aplhgc dhtyi RGAQWIEE naliN i Eleinton T 8ECRBe (eidlact)
the stapleée driving device after the staples have been "fired", a rel ease
button 40 Hasdile He qurssiesagaiistp tHe doptanedeEPeleby ansphien@PELa-After
"fir ing"_and bﬁfore pressinghr%ge%seZButton 40, a catch 42 engages to a
protrust8h of PEHE & pPe I§ATVINTY SdEi €& ‘and keeps rack 34 in a distal
position. Mreover, rack 26 is held forward and in

An actuating member 24 is part of the moving device. When ac-
10 tuating member 24, which is swivellably mounted, is moved to-
wards grip 20, a rack 26 shifts in distal direction and ro-
tates gears 28. The direction of the rotational axis 1is
changed by 90° by means of a pinion 29 at the proximal end of
a bearing 30, which supports the proximal end of the force
15 transmitter 8 of the moving device. The force transmitter 8
comprises a rotary rod (see below), the proximal end of which
is fixed to pinion 29. Thus, upon pressing the actuating mem-
ber 24, the rotary rod of the force transmitter 8 is caused to
a rotary movement about a longitudinal axis. Because of the
20 gear ratio provided by gears 28 and pinion 29, this rotational

movement is relatively fast.

In a similar way, upon pressing a swivellably mounted actuat-
ing member 32 against the force of a spring 33 ("firing" the

25 instrument), a rack 34 shifts in distal direction and drives
gears 36 and a pinion 37 at the proximal end of a bearing 38,
which results in a relatively fast rotational movement of a
rotary rod of the force transmitter 9 of the staple driving
device.
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pl ace by this nmechanismas well, while actuating nenber 32 is pressed.
Pressing rel ease button 40 |ifts the catch 42, which rel eases the

pr ot r usi omoahoddreo1st apl e drivi ng devi ce such that, via PrhE/ERetomnies spring
33, rack 34 returns to its original proximl position. A safety feature
(not shown in detail) is a pin held by a part 44 until part 44 is pushed
out of the way upon actuation of actuat-ng nenber 24. This ensures that
actuating nenber 32 cannot be used prior to actuating nenber 24. Fig. 6
shows the distal end region of the force transmitters 8 of the noving
device and 9 of the staple driving device, ineluding the nost distal hol der
16 and Imeoddsratoemdlass® of rehtestbopehe STEBLEe XFIHNY t4RF1®e cdfpFises a

flexible rotary-rod,50 ich isc-tatatablLy t i | g%i B_& aj,h 51
In the B%%oagﬁé%?? R&ﬁ%ﬁ%?%kiSBgFgga’ang e%%¥§€i% e@%%rgétufé ZP? al ong.
Di f f er eptede6i 0Agaifst. thesStFaraidrex€omptilsyng fsipeding i1l nkEdeshBEtrrigid
menbers or a tightly wound helix, are conceivable as wel] A%%its di st al

end, roiRfYy PBE BOLPECf PYEFSiEIa RedRatectBI 3 i c1ft i @hE R athe8 EE9E e

proxj mal jend,ofa,ds b¥e o$CheW 33 adik aSividAradeice forgexéepasabtkend9
includes a rotary rod 54, which is guided in a sheath 55 and ends at a con
nector 56 &i dedttd modiitiensciMewedterhi gack displaykelhelebripbAeAld df ven

by the screws, 53 and 57, .but. not_yet e I in%d%Hté} tabs-fep these
conponeﬂi@c? ggré%%?3%§?@??%ﬁ%)3¥tﬁ?%gde%ﬂﬁgﬁe ext en fﬁ% fito T ongi tudi na
pressed. Pressing release button 40 1lifts the catch 42, which
releases the protrusion of the staple driving device such
10 that, via the action of spring 33, rack 34 returns to its

original proximal position.

A safety feature (not shown in detail) is a pin held by a part
44 until part 44 is pushed out of the way upon actuation of
15 actuating member 24. This ensures that actuating member 32

cannot be used prior to actuating member 24.

Fig. 6 shows the distal end region of the force transmitters 8
of the moving device and 9 of the staple driving device, in-
20 cluding the most distal holder 16 and the distal end area of

endoscope 6.

Force transmitter 8 comprises a flexible rotary rod 50 which
is rotatably mounted in a flexible sheath 51. In the embodi-
25 ment, rotary rod 50 is a single flexible structure all along.
Different designs, e.g. a structure comprising flexibly linked
short rigid members or a tightly wound helix, are conceivable
as well. At its distal end, rotary rod 50 is fixed to a con-
nector 52 which is attached to the proximal end of a drive

30 screw 53. In a similar way, force transmitter 9 includes a ro-



direction inside an arm 60 which supports an anvil housing 62. Simlarly,
screw 57 fits into a threaded hole in a pusher base 64. Thus, by rotating
rotary rowe 26@/mro1%4, the arm 60 and the pusher base 64pcTaEpp@abiomesy, are
noved in longitudinal direc tion of the staple fastening assenbly 2 . Fig.
8 shows additional conmponents of the staple fastening as senbly 2 . Both
screws 53 and 57 are guided by bores dim-an arcuate base 65 of the staple
fastening assenbly 2 . Pusher base 64 supports (via an intermnedi ate part
67) a pusher platform66 fromwhich a plurality of pusher fingers 68 extend
| ongi tudi nally. Each of the pusher fingers 68 supports a staple 70 such

t hat t heappi nbédséndshotht he guaplkes i70 aarshedtilgrigd amd désdal a8 Re€Phon
The pusher finggr?.68 an thg rel ated stﬁzles 70 are guided in individual
slots (Hott<ho et gt 8 ) ¥ b vred F Rt Ré housi ng of the cartridge device

10. Moreover, the interne diate part 67 supports an arcuate knife 72 having
a concave side (seen in Fig. 8), a convex side opposite to tH cogc%%e si de
ahvi P12

and a cBt®ing eagelays Fh@?CQmQIO%%@jé’e(jhi% hn B St
whi ch extends.f rarm (e apkih: REUING 62, Anda5yRS 4dk PaAaLEELoRoALHEEN.

Fig.” 9 provides etter i npression of the arrangenent of the staples 70
(whi ch aceenob3stdws iimthi g thmmadéndicht edxbyndheg| doapi ceedsftudid@agusher

fingers 68) and the knife 72. The cartridge device 10 cQ i hreecurved
CponCr onarbrtlbn s e En' Bl Bha LIRSS 78 SRR, FBRsk Mo Bl

72 and gngifgw ¢8 aprkhesgongave isitde Hftkidd@d2hole in a pusher base
64. Thus, by rotating rotary rods 50 or 54, the arm 60 and the
10 pusher base 64, respectively, are moved in longitudinal direc-

tion of the staple fastening assembly 2.

Fig. 8 shows additional components of the staple fastening as-
sembly 2. Both screws 53 and 57 are guided by bores in an ar-
15 cuate base 65 of the staple fastening assembly 2. Pusher base
64 supports (via an intermediate part 67) a pusher platform 66
from which a plurality of pusher fingers 68 extend longitudi-
nally. Each of the pusher fingers 68 supports a staple 70 such
that the pointed ends of the staples 70 are aligned in distal
20 direction. The pusher fingers 68 and the related staples 70
are guided in individual slots (not shown in Fig. 8) formed in
the housing of the cartridge device 10. Moreover, the interme-
diate part 67 supports an arcuate knife 72 having a concave
side (seen in Fig. 8), a convex side opposite to the concave
25 side and a cutting edge 73. Fig. 8 also shows a guide arm 74
of the anvil 12 which extends from the anvil housing 62 and

runs in parallel to arm 60.

Fig. 9 provides a better impression of the arrangement of the
30 staples 70 (which are not shown in Fig. 9 but indicated by the
locations of the pusher fingers 68) and the knife 72.



A staple formng face 80, which is mounted on the anvil hous ing 62 (see
Fig. 8), is shown in Fig. 10. The staple formng face 80 is preferably nade
of metal wodoeonprisses three rows of staple form ng depres@Epern4®20138vhi ch
are aligned to the pointed ends of staples 70. Mreover, Fig. 10 displays a
kni fe depression 84, which is aligned to the cutting edge 73 of knife 72
and preferably filled wth a plasticslmaterial which acts as cutting bl ock
but can be cut by the knife 72. Fixed to the staple formng face 80, there
are two guide rails 86 and 87 which have a | ateral slot each for precisely
guiding the knife 72, even when it is very close to the staple formng face
80, as illustrated in Fig. 10. Wien the anvil 12 is noved with respect to

the cartridge device 10 by neans o e Vi evi h [ [ 86
and 67 Tve NGt UOR LTS dip o T s il oand &1 146 ERPBugH Fol 82 85
and 89 {s£81EEY. 19e). RRRYViEeEs | M6t hadi Mlersredthte cpaviex6 kit ¢fhekpisker
pl atform 66. This novenent does not affect the posi%iog of the knife 72,
because’knpi@ 72ej 5OF| XBAORotPRCPAERY RedidteChart 69, 'Frg. 11 is a view
simdar to Fig. 8 , but the cartridge device 10 has been conpleted by a
housing 90. In the enbodi nent, the housing 90 is an injection-nol ded part
nmade of Anetipdk datteny afstdes8fmteniah. Esgmobnted st ridtesakhiglst@U€ i n

' Whi HEghald GSnoe Bot ghen SEne EOF 1T Hgb devi cs 10 ant-TRE ot ga e For m
ing facea80 &fp the pa¥iFkrdBliySmhakgef ThéSaloamnespondsrises three rows
of staple forming depression 82, which are aligned to the
10 pointed ends of staples 70. Moreover, Fig. 10 displays a knife
depression 84, which is aligned to the cutting edge 73 of
knife 72 and preferably filled with a plastics material which

acts as cutting block but can be cut by the knife 72.

15 Fixed to the staple forming face 80, there are two guide rails
86 and 87 which have a lateral slot each for precisely guiding
the knife 72, even when it is very close to the staple forming
face 80, as illustrated in Fig. 10. When the anvil 12 is moved
with respect to the cartridge device 10 by means of the moving

20 device, the guide rails 86 and 87 move in longitudinal direc-
ﬁion as well and slide through holes 88 and 89 (see Fig. 9)
provided in the intermediate part 67 and the pusher platform
66. This movement does not affect the position of the knife
72, because knife 72 1s fixed to the intermediate part 67.

25
Fig. 11 is a view similar to Fig. 8, but the cartridge device
10 has been completed by a housing 90. In the embodiment, the
housing 90 is an injection-molded part made of medical grade
plastics material.
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| ar ge exposed area of drive screw 53 in Fig. 8 . In this spaced position,
tissue of a patient to be excised can be pulled bet ween the staple formng
face 80 oWoanwi/d27¢1i2 and the cartridge device 10. Ther eaPCemp2@atouaEsts ng
menber 24 of the noving de vice is pressed towards grip 20, which causes a
rotational novenent of rotary rod 50 and drive screw 53, resulting in a
shift of the anvil 12 in proximal dirastion. In this way, the anvil 12
reaches a closed position and the tissue is clanped. The next step of the
procedure is shown in Fig. 12 (in which the housing 90 is renoved) . As
expl ained, the anvil 12 has been noved to a closed position, which is

evi dentF¥gonmia sAdlustegicsedtke eatatedinykiGheviEBs. apBidovier ,\Rat B&EMng

renber 32 has,been pressed,hiah,fesulds B @ robalienal sEOVRIRNL ehescrew

57 and W Yongitudi naFhoverent 1 dis direction o pusher base 64,
t he i ntgrsmethed ebpanteq? thichecqtshietgepl ddvioe nl86 ancdhehpushezpi¢ nfers—68,

the staples 70 and the knife 72, rein the cuttjng edge 73 of. knife_72
fol | ows™®hefp6ent®l ehdsShes ?Wﬁ?%?ﬂglé§'ﬁfr?§g.&h? s é%gﬁﬁ%?%ﬁ%u%Pmﬁen

the 5t apéf?se 70-payeqbeeRaf QrmRd i saRke FPrid nfgic%.aC@. 80n Fhos $Badispl ays
the same state.” Fig. 14 shows a conplete view of the cartridge_device 10,
the anvpdsi2iand thesdesvdl semdtriegitortcofbermiosictpe GRnPEhBUsARE SCire.

After the tissue has .been staple it,hS _cut i t Is 72.
In thiswﬁ%§,%5ﬁesﬁaﬁiﬁa#bf@ﬁ %%?% ?%eogaﬁﬁgﬁg'?@fsgﬁglgxgtggfgglgsethe
rows 76gapdcd7 10f. Stiaptespret heaconyexnsgi dentferkni 4 eo?2 thwhi mbivingedieat el y

stops bl eed . _ .
vice 1s pressed towards grip 20, which causes a rotational
10 movement of rotary rod 50 and drive screw 53, resulting in a
shift of the anvil 12 in proximal direction. In this way, the

anvil 12 reaches a closed position and the tissue is clamped.

The next step of the procedure is shown in Fig. 12 (in which
15 the housing 90 is removed). As explained, the anvil 12 has
been moved to a closed position, which is evident from a small
exposed area of drive screw 53. Moreover, actuating member 32
has been pressed, which results in a rotational movement of
screw 57 and a longitudinal movement in distal direction of
20 the pusher base 64, the intermediate part 67, the pusher plat-
form 66, the pusher fingers 68, the staples 70 and the knife
72, wherein the cutting edge 73 of knife 72 follows the
pointed ends of the staples 70. Fig. 12 shows the state when
the staples 70 have been formed by staple forming face 80.
25 Fig. 13 displays the same state.

Fig. 14 shows a complete view of the cartridge device 10, the
anvil 12 and the distal end region of endoscope 6 in the same
state. After the tissue has been stapled, it is cut and ex-
30 cised by the knife 72. In this way, the tissue to stay with
the patient is safely stapled by the rows 76 and 77 of staples



i ng, whereas the part of the tissue to be renoved fromthe pa tient is
stapl ed and held together by the staples of row 78. After stapling, rel ease
butt on 40wo=0@vezEed, such that rack 34 and actuati ng meciv@P2®2/01d1gs means
of the force exerted by spring 33, return to their original positions.
Additionally, this effects a reverse notion of the noving device,

i ncreasing the distance between the angi-l 12 and the cartridge device 10 in
order to release the clanped tissue and to be able to renove the stapling
instrunment 1 fromthe patient. The excised portion of the tissue remains in
the staple fastening assenbly 2 . Fig. 15 illustrates the conponents of t he
st apl e bastkai ngnussesbby 2fofkrtiMe éitbodimiesh Hevedidbelgostapsi R1gRA™

expl oded vie Scre 92_an sed to.att Cc e 8o to
part of ‘tfe &%ﬁg?ﬂﬁ BSoP3E rt%i% éV|ce f%)1%§ réﬂ Q& g§§§ g?%p gy a
second embadi ABNtstRfpitde §M<ﬂgh@&ki stoaplthrg: lknﬁttheemt,aplees ctihere‘tlaﬁl& -ng

instrunment 100. Its staple fastenlng assenbly 102 and its d%e 104 have a
sim | aRfHesi gihard ine stbPaS$ aSPERPRg 4z§)ssje?er§e§S§ d tHE aﬁ f& 236 t he

firsy egQO%n%pQ&ﬁdé%l tﬁéﬁEeLh%QEtQ, hawever o £t hedf of &-d r aRspttlies are

not exposed at the outer periphery of endoscope 106, but are acconmmdated
in a flepibhg (ui,derd08rnThe ehdedropeivdeaandenttiorsi bPEdg @821 f or m

e | beEhphegtgkbone o stapl ipg. LRl Asnln b BTPaR B e
the distance between the anvil 12 and the cartridge device 10
in order to release the clamped tissue and to be able to re-

10 move the stapling instrument 1 from the patient. The excised
portion of the tissue remains in the staple fastening assembly

2.

Fig. 15 illustrates the components of the staple fastening as-
15 sembly 2 of the embodiment described so far in an exploded
view. Screws 92 and 93 are used to attach the arcuate base 65

to part of the housing 90 of cartridge device 10.

Figs. 16 and 17 display a second embodiment of the surgical
20 stapling instrument, i.e. the stapling instrument 100. Its
staple fastening assembly 102 and its handle 104 have a simi-
lar design as the staple fastening assembly 2 and the handle 4
of the first embodiment. In contrast thereto, however, the
force transmitters are not exposed at the outer periphery of
25 endoscope 106, but are accommodated in a flexible guide 108.
The endoscope 106 and the flexible guide 108 form the flexible

backbone of stapling instrument 100.

In the embodiment, the flexible guide 108 is made of plastics
30 material and comprises two longitudinal channels for guiding

rotary rods of the force transmitters of the moving device and



material and conprises two |ongitudinal channels for guiding rotary rods of
the force transmtters of the noving device andof the staple driving

devi ce. Awoap@m2ciiannel 109 | ongitudi nally extends al omgsir®eodloensdbl e
gui de 108. The endoscope 106 can rest within open channel 109, as shown in
Fig. 16 and 17. The function and use of the stapling instrument 100 are the
sane as those of stapling instrunent-20-Clains 1 . Surgical stapling

i nstrunment conprising: - a staple fastening assenbly (2; 102) in the distal
end region of the instrunment (1 / 100), including a curved car tridge
device (10) , which conprises at |east one curved open row (76, 77, .78) of

(
st apl esoff 70hehatiapd ca doiicave dedécand A ceRrexCcEraBeland® oppdgitedts the

cartrid evi 0) , a curyve A 12) . heh ofi PNy
face (é%ﬁ' deﬁgeééapﬁé8“98l€80§3%%ﬁ§%§t%?%%%m@ggfr?gééqﬁg%ﬁﬂf?%O) for
f or m ngcdheresdsy ofhiheosé@ptiesntd0) 1e¥j tangsiowm theFtgr 16i dge dévice
(10) , - a noving device (8, 24, 26, 28, 29, 30, 53, 60) adapted to nove
the anvil (12) relatively with respect to the cartridge device (10),
essentially 4 paral |alyT elatiansphp, Sihemiacspacetpashti anof aire the
positioning tissue therebetween to a closed position for clanping the

ti ssue,sama ssaphesdrofi agadbvngeligtradreniB4l.36, 37, 38, 57, 64) adapted
to drive the staples (70) out of the cartridge device (10) towards the
anvil (12), - a handle (4; 104) in the proximal end region of the in



strunment (1; 100), which handle (4/ 104) is operatively con nected to the
staple fastening assenbly (2; 102) and which conprises actuating nenbers
(24, 32) woupésadzdie force transmtters (8, 9 ) of the npeirmpaerwiass and of
the staple dri ving device, - characterized in that a flexible backbone (6;
106, 108) is arranged between the handle (4; 104) and the staple fasten ing
assenbly (2; 102), which flexible backiiche (6; 106, 108) guides the force
transmitters (8, 9 ) of the noving device and of the staple driving
device.2 . Stapling instrunment according to claiml , characterized by - a
knife (72) , which is contained in the cartridge device (10) and which is
positioned on the concave side of atClaimg one row (76, 77) of staples (70)
, and - a knife actuating device (9, 32, 34, 36, 37, 38, 57, 64) adapted to
nove the knife (72) towards the anvil (12), which knife actuating device
preferably Bargoualegtsplime sisptendrt Wargpdesirge. 3 . Stapling instrunent

according to claiml or 2 , characterized in that the flexihle backbone (6;
106, 108) conprP58BlE FREXTHIRI eeitupe (% 11%?3)_1,“ \?ﬁﬂ%@ﬁ%@ﬁere Vs
rempyably ngughed,s 4ine SiaRkkiQehBStUMTENG0 ACCORENREIhe ¢ ablY$e@l cAn-

characterized in that the stapling instrument (1; 100) is adapted to be
used with ahriddepdadéne fleki bielendoyuwpeds;atlie)aFornnFuEivdeeRepart

of the flexkg%e(9@9k99ve7é?;o%ogtaéfég (70) having a concave side and a
convex side, and, opposite to the cartridge device (10), a
curved anvil (12), which has a staple forming face (80) and

10 is adapted to cooperate with the cartridge device (10) for
forming the ends of the staples (70) exiting from the car-
tridge device (10),
- a moving device (8, 24, 26, 28, 29, 30, 53, 60) adapted to
move the anvil (12) relatively with respect to the cartridge
15 device (10), essentially in parallel relationship, from a
spaced position for positioning tissue therebetween to a
closed position for clamping the tissue,
- a staple driving device (9, 32, 34, 36, 37, 38, 57, 64)
adapted to drive the staples (70) out of the cartridge de-
20 vice (10) towards the anvil (12),
- a handle (4; 104) in the proximal end region of the in-
strument (1; 100), which handle (4; 104) is operatively con-
nected to the staple fastening assembly (2; 102) and which
comprises actuating members (24, 32) coupled to force trans-
25 mitters (8, 9) of the moving device and of the staple dri-
ving device,
~ characterized in that a flexible backbone (6; 106, 108) is
arranged between the handle (4; 104) and the staple fasten-
ing assembly (2; 102), which flexible backbone (6; 106, 108)
30 guides the force transmitters (8, 9) of the moving device

and of the staple driving device.



5. Stapling instrunent according to claim3 or 4 , characterized in that
the force transmtters (8, 9 ) of the noving device and of the staple
driving dwoi2ee/@ar@a4l ocated at the outside of the endoscepe/rpd)osandiar e
attached to the endoscope (6) by a plurality of spaced holders (16) . 6 .
Stapling instrunment according to claim3 or 4 , characterized in that the
fl exi bl e backbone (106, 108) conpriseg2a flexi ble guide (108) , which is
arranged al ongsi de the endoscope (106) and whi ch acconmpbdates the force
transmtters of the noving device and of the staple driving device.7 .
Stapling instrunment according to one of clains 1 to 6 , cha racterized in
that at | east one of the force transmtters (8, 9 ) of the noving device

and of the gtaple drivi i ce [ l: exi bl ALY £084 (850, 54)
adapted to %EFéiﬁ?%ﬁ%&F%%ﬁﬁ%ﬁ?;%%éﬁggﬁéﬁfﬁﬁi%& l@xFé ggéggactﬁationégf t he
re |l ated actuat ikng reentyen) ,( 24 icB2)isofcdrites hreatdl| in (dheandradapyeddeyice

t f it t tion t | i fudi | ti t th t
et oni ng. abQRNORYS BILCR oL B R e AT SE0GY A5 OF B al8R7"

char@act eri zgg i A hat gt herptof eastpienre ©fo)t,henkiorce transmtters (8, 9 ) is
adapted to be rotated via a gear transm ssion (26, 28, 29; 34, 36, 37
oper at ed by-t hekndlfat edtaetiani Agvierbd? (B2, A, 39 35 apfi na7'rn§t45ument
Force t ransiitrard o hety 0 AR T kS S e aTars et oo 4
| ongi t udi nakn®éi @Btuating device preferably is coupled to the staple
driving device.
10
3. Stapling instrument according to claim 1 or 2, characterized
in that the flexible backbone (6; 106, 108) comprises a
flexible endoscope (6; 106), which preferably is removably
mounted.
15
4. Stapling instrument according to claim 1 or 2, characterized
in that the stapling instrument (1; 100) is adapted to be
used with an independent flexible endoscope (6; 106) forming
at least part of the flexible backbone (6; 106, 108).
20
5. Stapling instrument according to claim 3 or 4, characterized
in that the force transmitters (8, 9) of the moving device
and of the staple driving device are located at the outside

of the endoscope (6) and are attached to the endoscope (6)
25 by a plurality of spaced holders (16).

6. Stapling instrument according to claim 3 or 4, characterized
in that the flexible backbone (106, 108) comprises a flexi-
ble guide (108), which is arranged alongside the endoscope

30 (106) and which accommodates the force transmitters of the

moving device and of the staple driving device.



via a screw drive (53, 57). 10. Stapling instrument according to one of
clains 1 to 9, cha racterized in that the staple fastening assenbly (2) is
adapt ed twoabéanzrunobstruct ed access towards concave i nren/Hrawe®1018s8 t he
cartridge device (10) and of the anvil (12) . 11. Stapling instrunent
according to one of clains 1 to 10, cha racterized in that the staple
formng face (80) of the anvil (12) i=*3yenerally planar.12. Stapling

i nstrunment according to one of clains 1 to 11, characterized in that the
cartridge device (10) and the an vil (12) have a generally arc-1ike shape
in a cross-sectio nal plane, the arc extending over an angle in the range
10 to 350 13 Stapling instrunent accordi ng to one of clains 1 to 12, cha

racter] zed L0008, 1 0 APYERL 120 coPa PUPPOSE §§%bxfg§§9§mgf 18t ol gasicpgne arm

(60, 74 |ngfroman en general I'y rdnning in
par al | el tOrahEenllzedt ian tfatr edtat Llgeshoverenif othé h€oanei It rgbZmiwitielrs

respect to the r trjdge device (10 14, S in ment accordl 9 to
one of cl ai ﬁg 8?0 %3 %H&?‘éﬁ?‘ér‘iléz@dg? rf"rfcileﬁgf’cﬂbeoqqﬁpgr?céy FeHEe
cartgidge devkhseibdl) aandkh@iandtabd2)rdd L4, C$@ﬁegd9§§é&'@f) be adj-usta
ble. 15. Stapling instrunment according to one of claims 1 to 14,

charact eri zédted ehaundhetsatongdged dead @@m@%e@@a@m%ﬁ dthleg re-
cartridge containing the staples .. (24, 32) of the handle (4) and

adapted to transform its rotary motion to a longitudinal mo-
tion at the staple fastening assembly (2).
10
8. Stapling instrument according to claim 7, characterized in
that the at least one of the force transmitters (8, 9) is
adapted to be rotated via a gear transmission (26, 28, 29;
34, 36, 37) operated by the related actuating member (24,
15 32).

9. Stapling instrument according to claim 7 or 8, characterized
in that the at least one of the force transmitters (8, 9) is
adapted to transform its rotary motion to a longitudinal mo-

20 tion via a screw drive (53, 57).

10. Stapling instrument according to one of claims 1 to 9, cha-
racterized in that the staple fastening assembly (2) is
adapted to allow unobstructed access towards concave inner

25 faces of the cartridge device (10) and of the anvil (12).

11. Stapling instrument according to one of claims 1 to 10, cha-
racterized in that the staple forming face (80) of the anvil
(12) is generally planar.
30



16. Stapling instrunent according to one of clains 1 to 15, cha racterized
in that the staple fastening assenbly is renovably nounted. 17. Stapling

I nst r urerwoaowonrdiiag to one of clains 1 to 16, cha ract ecrmedoounidibat t he
handl e i s renovably nount ed.

-4~

12. Stapling instrument according to one of claims 1 to 11,
characterized in that the cartridge device (10) and the an-
vil (12) have a generally arc-like shape in a cross-sectio-
nal plane, the arc extending over an angle in the range 10°

5 to 350°.

13. Stapling instrument according to one of claims 1 to 12, cha-
racterized in that the anvil (12) is supported by means of
at least one arm (60, 74) extending from an end of the anvil

10 (12) and generally running in parallel to the direction of
relative movement of the anvil (12) with respect to the car-

tridge device (10).

14. Stapling instrument according to one of claims 1 to 13, cha-
15 racterized in that the distance between the cartridge device
(10) and the anvil (12) in the closed position is adjusta-

ble.

15. Stapling instrument according to one of claims 1 to 14, cha-
20 racterized in that the cartridge device comprises a replace-

able cartridge containing the staples.

16. Stapling instrument accdrding to one of claims 1 to 15, cha-
racterized in that the staple fastening assembly 1is remo-

25 vably mounted.

17. Stapling instrument according to one of claims 1 to 16, cha-

racterized in that the handle is removably mounted.



