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Q (57) Abstract: A surgical stapling instrument (1) for laparoscopic manipulation of tissue in a patients body comprises a support

(10) for clamping the tissue and forming the ends of staples exiting from the cartridge (10). The support shaft (4) comprises a curved
shaft segment (7) formed between a proximal shaft segment (8) and a distal shaft segment (9) so that a longitudinal axis (D-D) of the

O distal shaft segment (9) and staple fastening assembly (5) is inclined with respect to a longitudinal axis (P-P) of the proximal shaft
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segment (8).
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"LAPAROSCOPIC STAPLING DEVICE"
DESCRIPTION

[0001] The invention relates to a surgical stapling

instrument, which can be used, e.g., 1in the diliagnosls

5 and therapy of all pathologies best treated by a curved

stapled resection. Curved staplers have proven tO be

very effective in cutting and stapling tissue with

improved  visibility and ACCESS OVEeL traditional

staplers. The contoured shape of the curved end effector

10 makes it possible to better position and visualize the

end effector and the tissue intended to be treated.

[0002] While known curved staplers are very satisfying in

open surgery, they cannot be used laparoscopically due

to their general shape and the size of their instrument

15 shaft and staple fastening assemblies which make it

impossible or very difficult to introduce the instrument

through a laparoscopic access Pport, such as a trocar

port or hand port, to comfortably reach target sites

. a.

remote

‘rom the laparoscopic access port, to handle the

20 instrument during the procedure and to pneumatically

seal the laparoscopic access port around the 1lnstrument

shaft. Moreover, the shapes and dimensions of known

staplers are not sufficiently ergonomic for laparoscoplc

diagnosis and therapy of pathologies.

25 [0003] The present invention addresses at least some O

i 1]

END 5939/5FL
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the above and other 1ssues.

[0004] According to one aspect of the 1invention, the
surgical stapling instrument comprises a frame having a
handle connected to a proximal end of a support shaft and
a staple fastening assembly connected to a distal end of
the support shaft. Here and in the following, the terms
"proximal" and "distal" relate to the user as reference,
which means that the parts of the instrument close to the
user under normal operating conditions are designated as
"proximal" and the parts remote from the user under normal
conditions are designated as "distal".

[0005] The support shaft comprises a curved shaft segment
formed between a proximal shaft segment and a distal shaft
segment so that a longitudinal axis of the distal shaft
segment and staple fastening assembly 1s 1inclined with

respect to a longitudinal axis of the proximal shaft

segment, thereby improving the handling, visualization and

ergonomics of the instrument durlng laparoscopilc
operations.
[0005A] In one aspect, there 1is provided a surgical

stapling instrument for 1laparoscopic manipulation of
tissue in a patient’s body. The instrument 1ncludes:

- a support shaft,
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- a handle connected to a proximal end of the support

shaft,

- a staple fastening assembly connected to a distal end of

the support shaft and comprising a curved cartridge, which

includes at least one curved open row of staples, and a

curved anvilil, which 1s adapted to cooperate with the

cartridge for clamping the tissue and forming the ends of

the staples exiting from the cartridge.

In one aspect, the support shaft 1s substantially rigid
and non-deformable along 1ts entire 1length, and the
support shaft 1ncludes a curved shaft segment formed

between a proximal shaft segment and a distal shaft

segment so that a longiltudinal axis (D-D) of the distal

shaft segment and staple fastening assembly 1s 1inclined
with respect to a longitudinal axis (P-P) of the proximal
shaft segment. The curvatures of the curved staple
fastening assembly and the curvature of the support shaft
are configured so that the convex sides of the staple
fastening assembly and the convex side of the support
shaft are substantially on the same side of the

instrument.

[0005B] In another aspect there is provided an instrument

set for laparoscopic diagnostics and surgery by means of a
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surglcal stapling device that includes:
- a surglcal stapling instrument as described herein and

- a laparoscoplic access port device including:

- a ring shaped or tubular frame defining an internal

passage channel and adapted to be fastened in an

abdominal i1ncision of a patient, and
- a flexible sealing member.

The passage channel of the laparoscopic access port and

the staple fastening assembly and the curved support shaft
of the surgical stapling instrument are configured so that
the surgical stapling instrument can be 1inserted through
the passage channel. A smooth and convex exXxternal surface
segment of the support shaft and the flexible sealing

member are configured to adhere tightly to one another 1in

order to seal the passage channel around the support
shaft.
[0006] According to an embodiment, the longitudinal axis

of the distal shaft segment 1s inclined to  the

longitudinal axis o©of the proximal shaft segment at an

angle of about 15° to 75°, preferably of about 35° to 55°¢,
even more preferably at an angle of about 45°.

10007] The staple fastening assembly i1ncludes a curved
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cartridge, which comprises at least one curved opeén ¥Yow
of staples, and, at the distal end of the instrument, a

curved anvil, which is adapted to cooperate with the

cartridge for forming the ends of the staples exiting

5 from +he cartridge. Particularly, the entire staple
fastening assembly 1is curved about a longitudinal
(proximal - distal) axis so that a tissue clamping
interface defined by a distal surface of the cartridge
and by an opposite proximal staple forming surface of

10 the anvil are substantially arch shaped. Such a curved

shape of the staple fastening assembly enables

unobstructed access towards the concave inner faces 0L

the cartridge and the anvil and thus to the tissue to be

resected. A cartridge moving device is adapted to move

4.

15 the cartridge essentially in arallel relationship

rowards the anvil from a spaced position for positloning

+issue therebetween to a closed position for clamping

+he tissue. The staples can be driven out of the

cartridge towards the anvil by means of a staple driving

20 device.

[0008] Herein, the term "staple” is used 1n a very general

5

N

anse. It includes metal staples or clips, but also

| .

surgical fasteners made of synthetic material and

similar fasteners which might have a counterpart

25 (retainer member) held at the anvill.

END 5939/5FL
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(0009] According to an embodiment, the support shaft is

substantially rigid and preferably non-deformable along

its entire length from the proximal end which 1s

connected to the handle to the distal end which 4is

5 connected to the staple fastening assembly.

[0010] According to one aspect of the invention, the

—

connection of

the proximal

N

~nd of the support shaft to

the handle 18 rotatably adjustable about the

longitudinal axis of the proximal shaft segment. Such a
10 rotatably adjustable connection makes it possibie to

adjust the orientation of the surgeon's hand holding the

handle with respect to the staple fastening assembly.

[0011] According to a further aspect of the invention, the

support shaft comprises a smooth and continuously convex

15 external surface segment which facilitates pneumatic
sealing during laparoscopic use of the instrument.

According to a preferred embodiment, the smooth and

e V.

continuously convex

oxternal surface segment has a

circular cross-section and extends substantially along

20 th

by

= entire length of the support shartt.
[0012] In accordance with a further embodiment, the
curvatures of the curved staple fastening assembly and

the curvature of the support shaft are configured so

that the convex sides of the staple fastening assembly

25 and the convex side of the support shaft are on tThe same

END 5939/5FL
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side of the instrument or, in other words, the convex

sides of the staple fastening assembly and the convex

side of the support shaft point approximately in a first

direction while the concave sides of both the stapie

§ fastening assembly and the  support shaft  point
approximately in a second direction opposite the first
direction. This configuration enables the surgeon tTO

position the staple fastening assembly inside the body

in a way that a laparoscope inserted into the patient's

10 body through a further laparoscoplc accCess port can

easily visualize the

N

~oncave side of the staple

fastening assembly and the tissue positioned OX clamped

between the cartridge and the anvil.

[0013] In accordance with a further aspect of the
15 invention, the proximal shaft segment 1is substantially
straight and has a greater length then the distal shaft

segment which may be also at least approximately

straight. This enables a deep introduction of the staple

fastening assembly and, at the same time, a certain

20 liberty of inclination and lateral movement. Preferabiy,

the length of the proximal shaft segment 1s greater

than the sum of the lengths of the curved shaft segment

and the distal shaft segment.,

[0014] According to an embodiment, a knife is contained

75 within the cartridge and is positioned such that there

END 593%/SFL
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is at least one row of staples on at least One side of

rhe knife. The knife is moved towards the anvil by means

of a knife actuating device. If the stapling instrument

does not include a knife, tissue to be resected aflter

5 stapling can be cut by means of a separate surgical

instrument.

[0015] According to a further embodiment, the cartridge 1s

detachably connectable to the staple fastening assembly

and replaceable so that the instrument can be re-used

10 after firing one cartridge and =

.

eplacing the spent

cartridge by a new cartrildge. It is also contemplated

that the cartridge is re-usable several times. In this

case the cartridge itself is reloadable with staples

and, if provided, with a cutting blade or knife.

15 [0016] According to a further aspect of the invention, the

outer faces of the cartridge and the anvil are smoothly
rounded to provide a gentle touch to the surrounding

tissue during laparoscopic introduction and operation of

the instrument. The cartridge and the anvil can have 2

20 generally arc-like shape in the cross—-sectional plane,

the arc extending over an angle in the range 90" to
2707,

[0017] According to an embodiment, the cartridge moving

device includes a movement actuating lever (e.g. at the

75 handle) for actuating the movement of the cartridge and

END 5939/5FL,
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the staple driving device includes &

staple driving

| g

actuating lever {(e.g. at the handle) for "firing" the

instrument.

[0018] In an embodiment of the invention, the staple

5 fastening assembly is detachably mounted to the distal

end of the support shaft. This allows the frame (handie
and shaft) of the instrument and many parts of the

cartridge moving device, the staple driving device and

rhe knife actuating device to be designed as re-usable

10 components, which are sterilized after each surgical

procedure, whereas the staple fastening assembly can be

replaced after each surgilcal procedure.

[0019] The main advantage of the surgical stapling

instrument according to the invention is 1its ability to

15 allow laparoscopic tissue resections and stapling under

direct laparoscopic visualization, improved laparoscopicC

access, pneumatic sealing of the laparoscoplc access

port around the support shaft 1in case the instrument 1s

inserted through a comparatively wide hana port

20 (permitting the use of a bulky or large staple fastening

assembly) or through a trocar port. In the lattexr case,

the external diameter of the staple fastening assembly

-

need to be less than the internal diameter OI the trocar

port passage channei, e.qg. 1 4mm L0 1 6mm for

25 comparatively small trocars oxr gJgreater diametexrs of

END 5939/5FL
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bigger trocars, and the curvature of the curved shaft
segment needs to be such that the support shait can
st111 be introduced and withdrawn through the trocar
port passage channei. Moreover, the surgical stapling
5 instrument provides improved handling, visualization and

srgonomics capabilities compared to known devices.

el

|y =

[0020] In accordance with a yet Ffurther aspect of the

invention, the anvil 1is connected to the staple

fastening assembly on one side only and shaped as a hook

10 in order to allow dissection and mobilization of
anatomical structures, that is the anvil 1s laterally

rantilevered and curved or bent in a way that it can be

used to suspend, hold or pull anatomical structures 1no

order to open a gap between adhering OIrgans (referred to

15 as "dissection") and to remove mesentery from a Tissue

portion, such as a part of the intestine or a Dblood

vessel before stapling and cutting (referred to as

"mobilization”). To this end, a lateral Ifree end of the

anvil is preferably shaped as a blunt tip.

20  [0021] According to an embodiment, & distal surface at the

free end of the anvil is tapered in the direction of the

longitudinal axis of the staple fastening assembly so

that the height of the anvil 1in the direction cf the

longitudinal axis is reduced towards the free end of the

25 anvil.

END 5939/5FL
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'0022] In accordance with an embodiment, rhe tapered

distal surface portion is inclined to the proximal

staple forming surface of the anvil at an angle of about

30° to 70°, preferably at an angle of apout 30° to 607,

about 35°.

ol

L |

~t more preferably at an angle o:

5y

[0023] Such a hook feature of the anvil makes 1t possible

to perform dissection by means of the same instrument

that performs stapling and cutting, thereby obviating

further traction instruments which in turn increases the

10 wvisualization space and  reduces the number of

laparoscopic access ports. A laparoscoplc cutter stapler

with an anvil configured in the above described manner

may also contribute to an easiler transection, that 1s

cutting and stapling, of vessels and other anatomical

15 structures.

[0024] Even though the above described shape of the anvil

is beneficial in combination with a curved support

shaft, it is also contemplated to implement such an

anvil shape in a laparoscopic cutter stapler with a

20 straight or otherwise shaped support shaft, e.g. tO

provide a laparoscopic curved cutter stapler which

addresses at least some of the drawbacks of known

laparoscopic linear endo-cutters which are often

difficult to position and which do not allow dissection

25 and require additional  instruments to hold the

END 5939/5F1.



CA 02672174 2009-06-10

WO 2008/071625 PCT/EP2007/063456

1)

anatomical structures that require stapling.

[0025] These and other details and advantages of the

present invention shall hbe made apparent from <tThe

accompanying drawings and the description thereof, which

5 {1llustrate embodiments of the invention and, together

aaad

with the general description of the invention given

above, and the detailed description of the invention

given below, serve tO explain the principles of the

present invention.

10 [0026] Figure 1 is a isometric view oI a surgical stapling

instrument according to an embodiment of the invention;

fr—-

[0027] Figure 2 1is a proximal view of the surgical

stapling instrument in figure I;
[0028] Figure 2A is a distal view of a cartridge device of

15 +the surgical stapling instrument according to an

embodiment of the invention;

[0029] Figure 3 is a top view of the surgical stapling

instrument in figure 1:

[0030] Figure 4 is an isometric view of a staple fastening

270 assembly of the surgical stapling instrument accordlng

t+o an embodiment of the invention;

[0031] Figure 5 illustrates a renal vein transection using

a known linear endo-cutter staplex;

[0032] Figure 6 illustrates a zenal vein manipulation

25 using a surgical stapling instrument according to an

END 5939/SFL
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embodiment of the invention;
[0033] Figure 7 illustrates a renal vein dissection and

rransection using a surgical stapling instrument

according to an embodiment of the invention;

5 [0034] Figure 8 1illustrates a renal artery dissection and

transection using a surgical stapling instrument

according to an embodiment of the invention;

[0035] Figure O illustrates a right ureter transectlion

using a surgical stapling instrument accoxding TO an

10 embodiment of the invention;

[0036] Figure 10 illustrates a biliary tract mobilization

and transection using a surgical stapling instrument

according to an embodiment of the invention;

[0037] Figure 11 1illustrates an appendectomy using a

15 surgical stapling instrument according to an embodiment

of the invention;

0038] Figure 12 is a schematic proximal view of a
laparoscopic hand port;
[0039] Figure 13 is a schematic side wview of the

20 laparoscopic hand port in figure 12, fastened to an

abdominal 1ncislon;

(00401 Figure 14 is a schematic longitudinally sectioned

view of a laparoscopic trocar port.

[0041] Turning to the figures, £fig. 1 is an isometric

25 oV

F

srall view of a surgical stapling instrument 1

END 5939/SFL.
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according to an embodiment of the inventlion.

[0042] The surgical stapling ingtrument 1 comprises a

frame having a handle 2 connected to a proximal end 3 of

a support shaft 4 and a staple fastening assembly 3

connected to a distal end 6 of the support shaft 4. The

support shaft 4 comprises a curved shaft segment /

formed between a proximal shaft segment & and a distal

L}

shaft segment 9 so that a longitudinal axis D-D of the

distal shaft segment 9 and staple fastening assembly 5

is inclined with respect to a longitudinal axis P-F of
the proximal shaft segment &, thereby improving the
handling, visualization and eayxgonomics of the instrument
during laparoscopic operations.

[0043] According to the illustrative embodiment, the

longitudinal axis D-D of the distal shaft segment 8 1s

inclined to the longitudinal axis P-P of the proximal

shaft segment 8 at an angle A of about 15° to 75°%,

preferably of about 35° o 55°, even more preferably at

an angle of about 45°.

[0044] The staple £fastening assembly S includes a curved

cartridge 10 and, at the distal end of the instrument, a

curved anvil 11, which is adapted to cooperate with the

cartridge 10 for forming the ends of the staples exiting

from the cartridge 10. In the embodiment (Fig. Z2A) the

cartridge 10 defines three curved IoOws 12, 13, 14 of

END 5939/SFL
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substantially parallel staple slots, each of which

contains a staple {(hidden 1in +the figures) and extend

parallel to the longitudinal axis D-D of the staple

fastening assembly 5 and in the direction of relative

5 movement between the cartridge 10 and the anvil 11. The

cartridge 10 further defines a curved knife slot LD

which houses a curved knife 42 and which 1is arranged soC

el

+hat two rows 12, 13 of staggered and partially

o

overlapping staple slots are disposed on a convex side

10 thereof and a third row of staple slots 14 1is arranged

2t a concave side of the knife 42.

[0045] The staple slots and the xnife slot extend distally

into corresponding openings in a distal end surface 16

of the cartridge 10 wherefrom the knife &2 i.s advanced

15 and the staples are expelled and pushed distally against

a proximal staple forming surface 17 of the anvil li

when the instrument is "fired". The staple forming

surface 17 comprises three curved rows 18, 19, 20 of

staple forming depressions facing the corresponding

)

20 staple slots 12, 13, 14 o

f the cartridge 10 and adapted

ro receive and form the distal ends of the staples

pressed against them upon "firing". A curved cutting

block 21 of preferably plastic material 1s provided in

—

the staple forming surface 17 between two rows Ol staple

25 forming recesses and opposlte the knife slot 15 of the

END 5939/5F1.
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cartridge 10 so that it interacts with the knife 42 when

rhe latter cuts through the clamped tlssue.
[0046] A moving device is provided to move the cartridge

10 and the anvil 11 essentially in parallel relationship

-

O

5 towards one another from a spaced posltion

g

positioning tissue therebetween to a closed position for
clamping the tissue.

[0047] In accordance with an embodiment, the moving device

comprises a cartridge moving device 22 adapted to move
10 the cartridge 10 distally towards a stationary anvil 11.
Alternatively, an anvil moving device may be provided

which is adapted to approximate the anvil proximally

rowards a stationary cartridge.
[0048] The cartridge moving device 22 comprises a guide

15 23, which enables a longitudinal movement of the

cartridge 10 with respect to a preferably generally C-
shaped supporting structure 24 of the staple fastening

assembly 5 and a first push member f{(hidden in the

figures) which is interposed Dbetween the cartridge 10
70 and the supporting structure 24 and connected wvia a
£Firset movement transmitter and movement converting or
multiplication mechanisms to a manual operating member

arranged at or near the handle 2.

'0049] In accordance with an embodiment, the first

75  movement transmitter comprises a rotary rod or a tLension

END 5935/SFL.
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or compression rod received inside the hollow support

shaft 4. A proximal end of the rotary rod is connected

r {hidden in the figures) to a

via a speed increaslng gea

~d near the

manual movement actuating lever 25 arrang

5 thandle 2 and a distal end of the rotary rod cooperates

with a threaded portion of a screw drive which meshes a

corresponding thread of the push member, so that manuail

zctuation of the lever 25 causes the rotary rod to

serew drive to move the push member

rotatre and the

10 together with the cartridge 10 distally towards the

1 to =a

anwvil 11 from the open position shown 1n FIGS.

closed position. Detaiis of such a mechanism for

~ans of the lever 25 are

-sffecting this movement Dby m

-

described, e.g., in U.S. Pat. No. 5,605,272. During the
15 movement, the guide 23 holds the cartridge 10 in

parallel relationship with respect to the staple forming

surface 17 of anvil 1l1.

[0050] In oxder to actually fasten the staples tfo the
calied

clamped tissue and cutting the tissue, a SO

20 staple driving device 1is provided which comprises a

slidably supported second push member (hidden in the

with a plurality of staple pushing portions

staples and a knife pushing portion arranged at the

1

her 18

25 proximal side of the knife 42. The second push merm

ENTD 5939/5k1
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interposed between the staples and the knife on the one

hand and the supporting structure 24 or the cartridge 190

o the other hand, and connected via a second movement

fransmitter and movement converting Or multiplication

5 mechanisms to a second manual operating member arranged

at or near the handle 2.

[0051] In accordance Jith an embodiment, also the gsecond

novement tLransmitter comprises a rotary rod or a tensilon
or compression rod recelved inside the hollow suppOIt

10 shaft 4. A proximal end of the rotary rod is connected

via a speed increasing gear (hidden 1in the figures) to =z

|

manual staple driving lever 26 arranged near the handle

th

i

5 and a distal end of the rotary rod cooperates with a

threaded portion ©f &a SCIEW drive which meshes a

.
|

15 corresponding thread of the second push member, so that

manual actuation of the lever 2Z6 causes the rotary rod

+o5 rotate and the screw drive to move the second push

member together with the staples and the knife distally

towards the anvil 11l.

20 [0052] when the staple driving lever 26 1s actuated by
drawing it towards the handle £, the staplies are
expelled from the cartridge 10 and the knife is moved in

distal direction as well. The staple driving device 18

configured in a way that the distal edge of the knife

95 yuns behind the pointed ends of the staples so that the

END 5939/5FL
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15

20

25

17

xrnife reaches the tissue clamped between the cartridge

10 and the anvil 11 after the staples have penetrated

the tissue. This prevents the tissue from being

displaced during the cutting process. After the knife

has cut the tissue, the excised tissue specimen contains

st least a single row of staples, whereas the tissue

remaining in the patient is held approximated by two

rows of staggered staples.

]
aad

[0053]2A detailed description of an embodiment o

4

‘

possible staple drive mechanism, is described 1n U.S5.

pat. No. 5,605,272. This document also discloses sonme

p—
p—

safety features which prevent the Iinstrument 1 from

being actuated or fired accildentaily.

[0054] The support shaft 4 1s substantially rigid and

preferably non-deformable along its entire length from

the proximal end 3 which is connected to the handle 2 to

.

the distal end 6 which is connected to the staple

fastening assembly 3.

[0055] in accoxrdance with an embodiment, the support shaft

4 comprises a substantially tubular profile with a

circular cross-section and a smooth and continuousiy

convex external surface segment 27 which facilitates

pneumatic sealing during laparoscopic use of The

instrument. According to a preferred embodiment, the

smooth and continuously cenvex external surface segment

END 5939/5FL
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27 extends substantially along the entire length of the

£t 4.

[

support sha

(0056] In accordance with an embodiment, the curvatures of

rhe curved staple fastening assembly 5 and the curvature

5 of the support shaft 4 are configured so that the convex
sides of the staple fastening assembly 5 and the convex

side of the support shaft 4 are on the same side of the

instrument 1, thereby improving maneuverability o¢f the

staple fastening assembly 5 Dboth visualization and
10 access to the clamped tlssue.

[0057] In accordance with the illustrative example 1in

figure 3, the proximal shaft segment 8 is substantially

straight and has a length L8 which is greater then the

length L9 of the distal shart segment 9 which may be

15 alsoc at least approximately straight. Moreover, the

length L8 of the proximal shaft segment B8 1s greater

than +he sum of the lengths L7 and L9 of the curved

a'Hee

shaft segment 7 and the distal shaft segment 9.

[0058] According to an embodiment, the connection of the

e

20 proximal end 8 of the support shaft 4 to the handle 2 1is

rotatably adjustable about the longitudinal axis P-P of

the proximal shaft segment 8. Such a 1rotatably

adjustable connection makes it possible to adjust the

orientation of the surgeon's hand holding the handle 2

25 with respect to the staple fastening assembly 5.

END 5939/5FL
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{0059] According to a preferred embodiment, the cartridge

10 is detachably connectable to the staple fastening

assembly 5 and replaceable sO that the instrument 1 can

5 spent cartrldg

0
o

s
o

new cartridge. It 1is also

contemplated that the a single cartridge is re-usable

several times. In this case the cartridge itself 1s

reloadable with staples and, if provided, with a cutting

hlade or knife.

10 [0060] In accordance with a Yyet furthey aspect of the
invention, the anvil 11 1s connected to the staple

fastening assembly S5 oI one side only and shaped as a

hook in order to allow dissection and mobilization of

anatomical structures. A Ifree 1ateral end 28 of the

15 anvil 22 is shaped as a blunt tip and, particularlily, a

distal surface 29 near the free end 28 of the anvil 11

is tapered in the direction of the longitudinal axis D-D

of the staple fastening assembly 5 so that the height of

trhe anvil 11 in the direction of that longitudinal axis

20 n-1 is reduced towards the free end 28 .

[0061] In accordance with an embodiment, the tapered

distal surface portion 29 is inclined with respect to

the staple forming surface 17 at an angle E of about 30°

ro 70°, preferably at an angle of about 30° to 607, yet

75 more preferably at an angle of about 35°.

END 5939/SFL
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[0062] Figure 4 illustrates an embodiment having such &
hook shaped anvil which enable the surgeon to perform a
laparoscopic dissection by means of the same instrument

1 that performs stapling and cutting. This obviates the

‘or dissectlon,

k.

5 need of additional traction instruments

e

positioning and mobilization prior to stapling and

cutting which  are indispensable when performing
laparoscopic surgery by means of known endo-cutter

staplers 30 (Figure D). For instance, during a

10 laparoscopic nephrectomy, the known endo—-cutter stapler

30 need to be assisted by additional traction and

nositioning instruments in order to dissect and position

rhe anatomical structures around the target tissue (e.9.

= renal vein 31, artery 32 and ureter 33) and to

13

15 mobilize the target vessel itself.

1

[0063] Figure 6 illustrates the instrument 1 while 1t

performs the steps of dissecting the renal vein 31 by
hooking the blunt tip of the anvil 11 between the renal

vein 31 and artery 32 and gently pushing and tearing the

70 renal vein 31 to allow clear visibility of the adjacent

anatemical structure. The arrows indicate possible

pushing and tractioning directions oOf the wein 31

without anvy need of additional 1nstruments.

[0064] Figure 7 illustrates the instrument 1 during a

75 renal vein dissection and transection, figure 8

END 5939/5FL
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iiilustrates the subsequent step of a renal artery

dissection and transection and figure 9 illustrates the

final step of right ureter transection Dy using the sane

instrument throughout the entire nephrectomy.

5 [0065] Figure 10 illustrates a further application of the

instrument 1 during dissection of the biliary duct 34 of

a gall bladder 35 1in a laparoscopic biliary intervention

prior to stapling and cutting which is performed by the
same instrument 1.

10 [0066] Figure 11 illustrates a further application of the

instrument 1 during a laparoscopic appendectomy.

the invention, an

i 33

[0067] According to a further aspect O

instrument set for laparoscopic diagnostics and surgery

by means of a surgical stapling device is provided which

15 comprises the surgical stapling instrument 1 and a

laparoscopic access pPort device. The laparoscopiC access

port device, e.dg. a laparoscopilc hand port 36 (Figures

12 and 13) or a laparoscopic trocar port 4l (Figure 41

ineludes a ring shaped or tubular frame 37 and a

20 flexible sealing member 39. The frame 3/ is adapted to

he fastened in an abdominal incision of a patient and

defines an internal passage channel 38. The flexible

sealing member 39, e.g. a silicone membrane wall having

an central opening 40 whose diameter is adjustable by a

25 twisting movement of the membrane wal l or,;

END 5939/5FL
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alternatively, a flexible silicone rubber valve, 18

connected to the passage channel 38. The passage channel

38 and the staple fastening assembly 5 and curved

support shaft 4 of the surgical stapling instrument 1

5 are configured so that the surgical stapling instrument

1 can be inserted through the passage channel 38 into

the patient's body. The smooth and convex external

surface segment 27 of the support shaft 4 and the

flexible sealing member 39 are configured to adhere

10 tightly to one another in order to pneumatically seal

the passage channel 38 around the support shaft 4.

(0068] The main advantages of the surgical stapling

instrument 1 according to the invention is its ability

ro allow laparoscopic tissue resections and stapling

15 under direct laparoscopic visualization, improved

==

laparoscopic access, pneumatic seallng of the

laparoscopic access port around the support shaft 1n

case the instrument is inserted through a comparatively

wide hand port (permitting the use of a bulky or large

20 staple fastening assembly) oxr through a trocar port. In

the latter case, the external diameter of the staple

fastening assembly need to be less than the internal
diameter of the trocar port, e.g. ldmm to 1lémm Ifor

comparatively small trocars or greater diameters of

75 bigger trocars, and the curvature of the curved shaft

END 5939/SFL
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segment need to be such that the support shaft can still

he introduced end withdrawn through the trocar port.

Moreover, the surgical stapling instrument provides

improved handling, visualization and ergonomics compared
5 to known devices.

[0069] While the present invention has been illustrated by

description of several embodiments and while the

illustrative embodiments have heean described 1n

considerable detail, it is not the intention to restrict

10 or in any way limit the scope of the appended claims toO

such detail. Additional advantages and modificatilions may

readily appear to those skilled in the art.

END 5939/5FL



CA 02672174 2014-06-16

24

CLAIMS

1. A surgical stapling instrument for 1laparoscopic
manipulation of tissue 1n a patient’s body, comprising:

- a support shaft,

- a handle connected to a proximal end of the support

shaft,

- a staple fastening assembly connected to a distal end of
the support shaft and comprising a curved cartridge, which
comprises at least one curved open row of staples, and a
curved anvil, which 1s adapted to cooperate with the
cartridge for clamping the tissue and forming the ends of
the staples exiting from the cartridge,

wherein the support shaft 1s substantially rigid and non-

deformable along 1ts entire length, wherein the support
shaft comprises a curved shaft segment formed between a

proximal shaft segment and a distal shaft segment so that

a longitudinal axis (D-D) of the distal shaft segment and
staple fastening assembly 1s inclined with respect to a

longitudinal axis (P-P) of the proximal shaft segment, and

wherein the curvatures of the curved staple fastening
assembly and the curvature of the support shaft are
configured so that the convex sides of the staple

fastening assembly and the convex side of the support
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shaft are substantially on the same side of the

instrument .

2. A surglcal stapling i1nstrument according to claim 1,

wherein the longitudinal axis (D-D) of the distal shaft
segment 1s 1nclined to the longitudinal axis (P-P) of the

proximal shaft segment at an angle (o) of about 15° to

75°.

3. A surgical stapling instrument according to claim 1,
wherein the longitudinal axis (D-D) of the distal shaft
segment 1s 1inclined to the longitudinal axis (P-P) of the

proximal shaft segment at an angle (a) of about 35° to

55°.,

4. A surgical stapling instrument according to claim 1,
wherein the longitudinal axis (D-D) of the distal shaft
segment 1s inclined to the longitudinal axis (P-P) of the

proximal shaft segment at an angle (o) of about 45°.

1l

5. A surgical stapling i1nstrument according to any one of

claims 1 to 4, wherein the support shaft 1s substantially

rigid and non-deformable along 1ts entire length from the

proximal end to the distal end.
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6. A surglcal stapling instrument according to any one of
claims 1 to 5, wherein the connection of the proximal end
of the support shaft to the handle is rotatably adjustable
about the longitudinal axis (P-P) of the proximal shaft

segment.

i)

7. A surgical stapling instrument according to any one o:

claims 1 to 6, wherein the support shaft comprises a

smooth and continuously convex external surface segment
adapted to facilitate pneumatic sealing during

laparoscopic use of the instrument.

8. A surgical stapling instrument according to claim 7,
wherein the smooth and continuously convex external
surface segment has a circular cross-section and extends

substantially along the entire length of the support

shaft.

9. A surgical stapling instrument according to any one of
claims 1 to 8, wherein the curvatures of the curved staple
fastening assembly and the curvature of the support shaft
are configured so that the convex sides of the staple

fastening assembly and the convex side of the support

shaft are substantially on the same side of the

instrument.



CA 02672174 2014-06-16

277

10. A surgilcal stapling instrument according to any one of
claims 1 to 9, wherein the proximal shaft segment 1is
substantially straight and has a greater length than the

length of the distal shaft segment.

11. A surgical stapling instrument according to claim 10,
wherein the length of the proximal shaft segment 1is

greater than the sum of the lengths of the curved shaft

segment and the distal shaft segment.

12. A surglcal stapling instrument according to any one of
claims 1 to 11, wherein the anvil 1s connected to the
staple fastening assembly on one side only and shaped as a

laterally cantilevered hook.

13. A surgical stapling instrument according to claim 12,

wherein a free end of the anvil i1s shaped as a blunt tip.

14. A surgical stapling instrument according to any one of

claims 1 to 13, wherein a distal surface portion near the
free end of the anvil 1s tapered 1in the direction of the

longitudinal axis of the staple fastening assembly so that

the height of the anvil in the direction of said

longitudinal axis 1s reduced towards said free end.
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15. A surgical stapling instrument according to claim 14,
wherein the tapered distal surface portion is 1nclined to
a proximal staple forming surface of the anvil at an angle

of about 30° to 70°.

16. A surgical stapling instrument according to claim 14,

wherein the tapered distal surface portion 1s 1inclined to

a proximal staple forming surface of the anvil at an angle

of about 30° to 60°.

17. A surgical stapling instrument according to claim 14,
wherein the tapered distal surface portion is inclined to

a proximal staple forming surface of the anvil at an angle

of about 35°.

18. An instrument set for laparoscopic diagnostics and

surgery by means of a surgical stapling device comprising:
- a surgical stapling instrument according to any one of

claims 1 to 17 and

- a laparoscopic access port device including:

- a ring shaped or tubular frame defining an internal

passage channel and adapted to be fastened 1in an

abdominal incision of a patient,
- a flexible sealing member,

wherein the passage channel of the laparoscoplc access
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port and the staple fastening assembly and the curved

support shaft of th

.

e  surgical stapling 1instrument are
configured so that the surgical stapling instrument can be
1nserted through the passage channel,

whereln a smooth and convex external surface segment of
the support shaft and said flexible sealing member are
configured to adhere tightly to one another 1in order to

seal sald passage channel around sailid support shaft.

19. An instrument set according to claim 18, wherein said

laparoscoplc access port comprises a laparoscoplc trocar

port or a laparoscoplic hand port.
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