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"AN INDICATOR DEVICE FOR INDICATING PROPERTIES OF BODY

TISSUE SUBJECTED TO SURGICAL STAPLING AS A FUNCTION OF

TISSUE COMPRESSION TIME"

DESCRIPTION

)

The 1nvention relates 1n general to the field of

H ﬁ

surgical stapling of body tissue by means of surgical

staplers and 1n particular to an 1ndicator device for

indicating properties of Dbody tissue subjected to
surgilical stapling as a function of tissue compression
time.

Known surgical staplers comprise an 1nsertion shaft, a

handle portion fitted to a distal end of the 1nsertion

shaft and a tissue manipulation portion fitted to a

proximal end of the 1nsertion shaft. The tissue

manipulation portion holds a cartridge device which

H

houses a group of surgical staplers and an anvil having

a staple forming surface suiltable to co-operate with an

F

end surface of the cartridge device 1n order to clamp

H H

layers of tissue therebetween and to bend the ends of

the staples when they are expelled from the cartridge

device agailinst the anvil.

The known surgical staplers further comprise an anvil

approximation device or, with other words, a staple jaw

approximation device and a staple driving device.

The anvil approximation device 1ncludes a mechanism
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which 1s configured to move the anvil towards the

cartridge device 1n order to clamp the tissue prior to

H

and during the application of the staples as well as to

widen the distance between the anvil and the cartridge

5 device after the stapler has been "fired" 1n order to

release the stapled tissue.

In so called circular staplers, the anvil approximation

device 1s often operated by a rotating knob arranged at

H

che distal end of the handle portion and provided with a

10 movement transmission and transformation mechanism which

1s functionally connected to both the rotating knob and

the tissue manipulating device 1n order to allow to

F

adjust the effective distance (so called '"staple

height") between the proximal end surface of the

F

15 cartridge device and the staple forming surface of the

anvil.

In so called linear staplers or endocutters, the anvil

approximation device 1S often operated by an

approximating lever arranged at the handle portion and

20 provided with a movement transmission and transformation

mechanism which 1s functionally connected to both the

approximating lever and the tissue manipulating device

H

1n order to allow to adjust the effective distance

H

between the end surface of the cartridge device jaw and

H

25 the staple forming surface of the anvil jaw.
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The staple driving device comprises an operating member

arranged at the handle portion of the stapler and a

H

mechanism which transforms the movement of the operating

ﬁ

member (e.g. a trigger lever) 1n a movement of a staple

driving platform 1nside the cartridge device which

drives ("fires") the surgical staples out of the

cartridge device, across the clamped tissue lavyers and

H

against the staple forming surface of the anvil so that

che staple ends are bent 1n a way to give the staple a

more or less C or B shaped configuration.

In known surgical linear staplers or endocutters, e.g.

endocutters EZ®, ETS® and Echelon® by Ethicon Endo-

Surgery, Inc., once the cartridge device 7jaw and the

anvil Jjaw are closed through activation of the

approximating lever, they apply a substantially constant

compression force to the ti1ssue lavyers clamped

therebetween, thereby performing what 1s commonly known

’

as “wide compression” of the tissue.

H

For human body tissue being composed of both fluid and

H

solid, 1t evacuates part of 1ts fluids when subjected to

“wide compression” and 1ts volume and thickness decrease

H

t1ll, after a few seconds of compression, 1t reaches a

— = =

uld content for an

correct thickness and residua.

optimal staple formation.

)

In case the surgeon does not walit a minimum period of
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compression time between activation of the anvil

approximation mechanism and the subseqguent activation of
the staple drive mechanism, the stapled tissue layers

will not vyet have achieved the correct thickness and

consistency and staple formation will be not optimal

and, 1n some cases, an unnecessarily large staple height

and staple type might be required.

Experimental tests have shown  that, under normal

endocutter anvil Jjaw compression, human tissue laver

H

thickness decreases by about 0.5 mm over a period of

H

time of 15 seconds, which 1s a minimum value of

)

H

compression time suggested e.g. for the use of the above

clted known surgical staplers.

F

Fven though the described behavior of body tissue

subjected to wide compression 1S generally well

understood from a theoretical viewpoint, often 1t 1s not

duly taken 1nto account by surgeons during tissue

~—

suturing and resection by means of surgilcal stapling

instruments. For example, 1t happened that surgeons

H

believed that they needed to wait a certain period of

H

time after firing of the stapler when the staple

formation was already completed, while others believe

that they do not need to wait at all during the

F

different operations of the stapler.

In view of this drawback of the state of the art, the




10

15

20

CA 02751902 2015-06-05

object of the invention is to provide an indicator device
which permits to better envision the tissue properties
and compression time - dependent behavior after
activation of the anvil jaw approximation mechanism.

This and other objects are achieved by an 1indicator
device for indicating properties of body tissue subjected
to surgical stapling as a function of tissue compression.
In one aspect, the disclosure provides: an 1ndicator
device for indicating properties of body tissue subjected
to surgical stapling as a function of tissue compression
time, the 1indicator device comprising a housing, an
actuating device received in the housing and having an
adjustable compression time setting member and a display
device supported by the housing and co-operating with the
compression time setting member such that, 1n response to
the setting of a compression time value by means of the

compression time setting member, the display device

visualizes a reduced thickness feature of the c¢lamped
tissue corresponding to the set compression time value.
The above object 1is also achieved by a demonstration
device for training, explanation and sales activity
comprising an indication device as described herein.

Also disclosed is an indicator device for 1ndicating

properties of body tissue subjected to surgical stapling

DOCSTOR: 5203044\1
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as a function of tissue compression time that comprises a
housing and support structure, an actuating device
received 1n the housing and having an adjustable
compression time setting member and a display device
supported by the housing and support structure and co-
operating with the compression time setting member such
that the display device visuallzes a tissue property
corresponding to a compression time set by the

compression time setting member,

DOCSTOR: 5203044\1
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wherein the display device 1s configured to visualize a

reduced thickness feature of the clamped tl1ssue
correspondlng to the set compression time.

This makes 1t possible to directly envisioning the

relationship between the fluid evacuation state or

thickness reduction of the body tissue and the set

compression time or, 1n other words, the expired time

period between anvil approximation (jaw closure) and

W\

"1ring” of the stapler.

)

As a matter of fact, the lack of i1information about the

H

behavior of the tissue during the several operations

H H

performed by means of surgical staplers was one of the

reasons for the difficulties surgeons encountered by

F

1magilning the result of their i1ntervention.

F

In accordance with a further aspect of the invention, a

surgical stapling instrument (33) 1s provided which
comprilises:

- a housing having a body portion and a handle,

)

- a staple fastening assembly 1n the distal region of

sald 1nstrument, the staple fastening assembly 1ncluding

H

a cartridge device which comprises at least one row of

staples and defines an end surface, and an anvil which

defines a staple forming surface which 1s movable

relative to the cartridge device and adapted to

H

cooperate with the cartridge device for forming the ends
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H

of the staples exiting from the cartridge device,

- a moving device adapted to move the anvil relative to
the cartridge device,

- a staple driving device adapted to drive the staples

F

out of the cartridge device towards the anvil,

wherein the stapling 1nstrument (33) comprises an

indicating device 1ncluding:

- a timer received 1n the housing and configured to

generate a timing signal which 1s 1indicative for a
lapsed tissue compression time,

- an 1ndicator supported by the housing and co-operating
with the timer such that the 1ndicator provides a visual

H

or acoustic 1indication of a tissue compression status on

F

the basis of said timing signal.

This enables the surgeon to have direct 1i1nformation

regarding the tissue compression status and the optimal

iy 2\

moment Ifor

firing” the stapler.

—

These and other details and advantages of the present

invention shall be made apparent from the accompanying

H

drawings and the description thereof, which 1llustrate

H

embodiments of the 1i1nvention and, together with the

H

general description of the 1nvention given above, and

F

the detailed description of the 1nvention given below,

H

serve to explaln the principles of the  present

invention.
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1 11llustrates an 1sometric

PCT/EP2009/051513

i

view of a sales demo

device 1ncorporating an indicator device according to an

H

embodiment of the 1nvention:

H

Figs. 2 to 4 are side views o0of the device 1in figure 1
with an associated enlarged view of a compression time
setting device thereof 1n different operational
configurations, 11llustrating the functioning of the

device 1n accordance with an embodiment;

Fig.

1, wherein part o

Fig.

Fig.

H

5 1llustrates a side view of the device 1n figure

F

the housing 1s

6 1llustrates an 1sometric view O

figure 1, wherein the housing and

removed.

F

the device 1n

one Jjaw 18 removed.

F

/] 1s a perspective view O:

- a surgical stapling

instrument having an i1ndicator device 1n accordance with

F

an embodiment of the i1nvention.

Turning to the

figures, the reference numeral 1 denotes

’

an 1ndicator device for 1indicating properties of body

ti1ssue subjected to surgical stapling as a function of

tlssue compression time.

—

The 1ndicator device 1 comprises a pistol grip shaped

housing 2 which

display device 4 with at least

disp.

ay member 5 or with a disp.

forms a handle portion 3 and supports a

one three-dimensional

ay screen 6 or window

arranged at or 1in the housing 2 and visibly facing or

protruding outward from the latter. The housing 2
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further SUPPoOrts an actuating device '/ with an

adjustable compression time setting member 8§, for

instance a manually operable rotary knob 15 arranged on

a lateral si1de 9 of the housing 2 and a setting -
transmission device 10 which cooperates with both the
compression time setting member 8 and the display device

4.

The compression time setting member 8 allows the user to

adjustably set or select a compression time (which

throughout the present description 1s 1intended as the

H

time period between the closure of the anvil and staple

F

cartridge device Jaws ® a surgical stapler or

H

endocutter and the firing of the stapler or endocutter,

during which the tissue layers clamped between the
stapler jaws are subjected to wide compression) and the

display device 4 and the actuating device /7 are

configured such that the display device 4 visualizes a

~—

reduced thickness feature of the clamped  tissue

)

corresponding to the compression time set by means of

the compression time setting member 8§.

In accordance with an embodiment, the display device 4

1s configured to visualize the, possibly enlarged,

distance between the stapler anvil and staple cartridge

device or Jaws corresponding to the set or selected

tl1ssue compression time.
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In accordance with a further embodiment, the display

device 4 1s configured to visualilze the ©possibly

i

enlarged distance of the stapler anvil and staple

cartridge device or Jjaws and/or the possibly enlarged

ﬁ

shape and thickness reduction of the tissue clamped

therebetween corresponding to the set or selected tissue

compression time.

As already mentioned above, 1n accordance with an

embodiment, che display device 4 1s configured to

visualilize the reduced tissue thickness features 1n a

)

magnified scale compared to the real size o0of a

H

correspondlng portion of tissue. This magnification of

the visualized reduced tissue thickness feature with
respect to the real tissue size allows the user to
1immediately see and understand the tissue behavior under
wide compression without any need to get the eye
particularly close to the three dimensional display

member 5 or display screen o0.

It will be appreciated by those skilled 1n the art, that

the display device 4 can comprise any sultable known

visualization and screen display and control technology,

as for 1nstance a digital electronic display connected

to an electronic control circuit which cooperates with

the actuating device 7. An example for such a digital

electronic display 1s a Ligquid Crystal Display (LCD).
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In accordance with an embodiment of the present
invention, the three dimensional display member 5
comprises a distally extending staple cartridge device

H

Jaw dummy 11 rigidly connected to a distal end 12 of the

housing 2 as well as a corresponding distally extending

anvil jJaw dummy 13 movably connected to the distal end

12 of the housing 2 so that 1t can be moved away from

(open position) and approximated towards the cartridge

device JjJaw dummy 11 (uncompressed or 1nitial closed

position) and further approximated to a compressed or

final closed position, which will be explained 1n more

detail below. Moreover, a clamped tissue dummy 14

F

comprising a reversibly deformable block of sponge or

rubber or similar material, can be connected between

stapler jaw dummies 11 and 13.

Apart from the above said compression time setting
member 8 and setting-transmission device 10, the
actuating device '/ may also comprise a manual
approximating member 17, e.g. an approximating lever or
approximating knob arranged at the handle portion 3, and

an approximating movement transmission and

transformation mechanism 18 which 1s functionally

connected to both the approximating member 17 and the

stapler jaw dummies 11 and 13, so that, 1n response to

H

an operation of approximating member 17, the stapler jaw
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dummies 11 and 13 and the tissue dummy 14 move or deform

from the above said open position (fig. 2) to the

initial closed position (fig. 3).

The stapler jaw dummies 11 and 13 and the tissue dummy

5 14 cooperate, by means of the setting-transmission

mechanism 10, with the compression time setting member 8

H

such that, 1n response to the setting of a compression

H

time by means of the compression time setting member &,

che stapler jaw dummies 11 and 13 and the tissue dummy

10 14 move or deform between the 1nitial closed position

(fi1g. 3) and the final closed position (fig. 4), thereby

visualizing a (preferably magnified) reduced thickness

H

feature of the clamped tissue corresponding to the set

tl1ssue compression time.

15 In this context, 1t 1s to be noted that the expression
“tissue compression time” can i1indicate a numeric value,

such as 1, 2, .., 15 seconds selectable by positioning

rotary knob 15 such that a pointer-marker 1o formed on

the rotary knob 15 1s aligned with a corresponding

I

20 marking of a time scale arranged around rotary knob 15

or, alternatively, the expression “tilissue compression

H

time” can 1ndilicate a succession of numeric oOr non-

)

ferent

numerlic 1ntervals 16, preferably distinct by di:

)

colors, such as red (non sufficient tissue compression

25 time) and green (sufficient tissue compression time) and
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possibly an 1nitial marking 17 1ndicating the beginning

H

of tissue compression and an end marking 18 1ndicating

H H

the completion of tissue compression, as required for

optimal staple results.

5 In accordance with an embodiment (figs. 2, 3, 4), one or

more 1ntervals 16 with 1nitial marking 17 and end

marking 18 are formed along the adjustment path of the

compression time setting member 8, and specifically

around the rotary knob 15.

10 In accordance with an embodiment, the setting -

transmission mechanism 10 comprises a rack and gear

mechanism configured to transmit and convert  the

H

movement and positioning of the compression time setting

ﬁ

member 8 1n a movement and positioning of the stapler

15 jaw dummies 11 and 13 between their i1initial closed

position and final closed position, which 1n turn deform
the tissue dummy 14 accordingly.
Analogously, also the approximating movement

transmission mechanism 18 comprises a rack and gear

20 mechanism configured to transmit and convert the

H

activation movement of the manual approximating member

H

17 1n an approximating movement of the stapler jaw

dummies 11 and 13 from their open position to the

1nitial closed position, which 1n turn deform the tissue

25 dummy 14 accordingly.
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The 1ndicator device 1 further comprises release means

19 configured to release the manual approximating member

17 and approximating movement transmission mechanism 18

from their activated position (which corresponds to the

H

closed position of the jaw dummies 11, 13) so that they

can return to their rest position (which corresponds to

H

che open position of the jaw dummies 11, 13).

In accordance with an embodiment, the release means 19

include a release button 20 arranged i1n housing 2 and a

lock and release mechanism 21 configured to
automatically lock the approximating movement
transmission mechanism 18 1n 1ts activated position and
to release both the approximating movement transmission
mechanism 18 and the setting transmission mechanism 10

ﬁ

1n response to an operation of release button 20, so

that they can return to their rest positions.

The release mechanism 21 may comprise a ratchet 28 with
a toothed wheel 29 connected with the setting -
transmission gear 10 and a pawl 30 meshing with toothed
wheel 29 so that 1t can move only 1n a direction

H

corresponding to the closing direction of jJaw dummies

11, 13. Pawl 30 1s elastically preloaded 1n engagement

with toothed wheel 29 and linked to the release button

20 by a lever mechanism which 1s configured to uncouple

H

pawl 30 from toothed wheel 29 1n response of an
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H

operation of release button 20.

Both the approximating movement transmission mechanism
18 and the setting transmission mechanism 10 are
elastically biased towards their rest position, e.g. by
a return spring 22 acting between housing 2 and a

transmission rack 23 which has a distal end 24 linked to

at least one jaw dummy 11, 13 (e.g. through a cross-1link

pantograph 31) and a proximal end 25 provided with a

‘1rst toothed zone 26 meshing with the setting-

transmission mechanism 10 and a second toothed zone 27
meshing with the approximation movement transmission
mechanism 18.

H

In accordance with an embodiment of the 1nvention, the

indicator device 1 1s embodied as or 1integrated 1in a

demonstration device 32 for training, explanation and

sales activity.

Those skilled 1n the art will 1mmediately apprecilate

~—

that the use 1n the 1ndicator device 1 of a housing,

H

actuating device and 3D display member which are of

I

similar or 1i1identical shape of the housing, actuating

i

device and tissue manipulation portion of a surgical

stapling 1instrument allows a very realilistlic simulation

of different tissue compression time 1intervals during

training, explanation and sales activities.

H

In accordance with a further aspect of the 1nvention, a
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surgical stapling instrument 33 (Fig.7) 1s provided

which comprises a housing 34 having a body portion 35

and a handle 36 as well as a staple fastening assembly

ﬁ

37 1n the distal region of the 1nstrument. The staple

5 fastening assembly 37 1ncludes a cartridge device 38

H

which comprises at least one row of staples and defines

an end surface, and an anvil 39 which defines a staple

H

forming surface which 1s movable relative to the

cartridge device 38 and adapted to cooperate with the

F F

10 cartridge device 38 for forming the ends of the staples

exiting from the cartridge device 38. The stapling

instrument 33 comprises further a moving device 40
adapted to move the anvil 39 relative to the cartridge
device 38 and a staple driving device 41 adapted to

F

15 drive the staples out of the cartridge device 38 towards

the anvil 39.
The stapling 1nstrument 33 comprises an 1ndicating

device 42 having a timer 43 received 1n the housing 34

and configured to generate a timing signal which 1s

20 indicative for a lapsed tissue compression time, as well
as an 1ndicator 44 supported by the housing 34 and co-
operating with the timer 43 such that the 1ndicator 44

F

provides a visual or acoustic 1ndication of a tissue

F

compression status on the basis of the timing signal.

25 In accordance with an embodiment, timer 43 1s connected
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to the anvil moving device 40 and configured:

- to start a tissue compression time count when the

anvil moving device 40 1s completely activated and

H

- to generate a first timing signal on expiration of a

5 preset optimum compression time period, e.g. 15 seconds,

and/or

- to generate a second timing signal (which 1s different

H

from the first timing signal) 1ndicative of a vet

insufficient tissue compression time, as long as the

10 preset optimum compression time period, e.g. 15 seconds,

has not vet expired.

This enables the surgeon to have direct information

regarding the tissue compression status and the optimal

iy 1\

moment Ifor

firing” the stapler.

15 In accordance with embodiments, timer 43 can comprise a
mechanical timing mechanism, e.g. a spring loaded clock
work, or an electronic timing circuit.

The 1ndicator 44 may 1nclude a display window with a
mechanic 1ndication pointer or an electronic display

20 screen 6 as previously described 1in relation with

I

embodiments of display device 4 and/or an acoustic sound

emlitter device 45,

While the present 1nvention has been 1llustrated by

F

description of several embodiments and while  the

25 11llustrative embodiments have been described 1n
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consliderable detail, 1t 1s not the intention to restrict

I

or 1n any way limit the scope of the appended claims to

such detail. Additional advantages and modifications may

readily appear to those skilled 1in the art.
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CLAIMS

1. An indicator device for indicating properties of body

tissue subjected to surgical stapling as a function of
tissue compression time, said indicator device
comprising a housing, an actuating device received in
the housing and having an adjustable compression time
setting member and a display device supported by the
housing and co-operating with the compression time
setting member such that, in response to the setting of

a compression time value by means of the compression

time setting member, the display device visualizes a
reduced thickness feature of the clamped tissue
corresponding to the set compression time value.

2. An indicator device according to claim 1, wherein the
display device 1s adapted to vilisualize a magnified
distance between a stapler anvil and staple cartridge
device corresponding to the set tissue compression time

value.

3. An indicator device according to claim 2, wherein the

display device 1s adapted to visualize a magnified

P
p—

thickness reduction of a tissue clamped between a

stapler anvil and staple cartridge device correspondlng

to the set tissue compression time value.

4. An indicator device according to any one of claims 1

DOCSTOR: 5202526\1
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to 3, wherein saild display device comprises a three
dimensional display member including a staple cartridge
device jaw dummy connected to the housing and an anvil
Jaw dummy connected to the housing and movable with
respect to the staple cartridge device jaw dummy between

an open position and an 1initial c¢losed position and

between said 1initial closed position and a final closed

position.

5. An 1indicator device according to claim 4, whereiln
sald display device comprises a clamped tissue dummy
made of a reversibly deformable material connected

between saild stapler jaw dummiles.

6. An indicator device according to claim 4 or 5,
wherein said actuating device comprises a setting-
transmission device co-operating with saild compression
time setting member and with said stapler jaw dummies
such that, 1in response to a tissue compression time
setting movement of said compression time setting
member, sailid stapler jaw dummies move between said
initial closed position and said final closed position,

thereby wvisualizing a magnified reduced thickness

—

feature of the clamped tissue corresponding to the set

tissue compression time value.

7. An 1indicator device according to claim 6, wherein

DOCSTOR: 5202526\1
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salid actuating device comprises a manual approximating
member arranged at a handle portion of said housing and
an approximating movement transmission device @ CO-
operating with said approximating member and with said
stapler Jjaw dummies such that, 1in response to an
operation of said approximating member, said stapler jaw
dummies move from said open position to said 1initial

closed position.

8. An indicator device according to any one of claims 1
to 7, wherein sald compression time setting member
comprises a rotary knob having a pointer-marker
alignable with time markings of a time interval scale
arranged around said rotary knob, thereby setting said

compression time value.

9. A demonstration device for training, explanation and
sales activity, comprising an indicator device according

to any one of claims 1 to 8.

DOCSTOR: 520252611
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