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ABSTRACT
An articulating surgical instrument is provided including a handle, an articulating portion
extending distally of the handle and an end effector positioned on a distal end of the articulating
portion. A flexible drive band is provided for movement through the articulating portion and end
effector. The flexible drive band includes a first portion having a first height and the second
portion having a second height greater than the first height. The difference in heights being
sufficient to eject staples from a body portion of the end etfector into an anvil member of the end

eftector. An actuation mechanism is provided for drawing the tlexible drive band through the

articulating surgical instrument.
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STAPLE DRIVER FOR ARTICULATING SURGICAL STAPLER

BACKGROUND
1. Technical field

The present disclosure relates to a staple driver for an articulating surgical stapling
instrument. More particularly, the present disclosure relates to a staple driver for use in a

surgical stapling instrument capable of articulating greater than 90 degrees.

2. Background Of Related Art

Various types of surgical staplers are known for stapling tissue within the body. Some
such surgical staplers are configured to bend or articulate at a point along a distal shatt or
adjacent to an end effector associated with the stapler. These surgical staplers generally include
a staple containing distal end configured to eject staples into tissue. A driving member i1s

associated with the surgical stapler and is driven distally upon actuation to eject the staples into

tissue.

Occasionally, as the driving member 1s moved distally through the surgical stapler, the
driving member may have a tendency to bow or buckle outwardly at the bend or articulation
point along the surgical stapler. This can reduce the etfectiveness of the surgical staple or, in

some cases, incapacitate the stapler entirely.
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Thus, it is desirable to provide an articulating surgical stapler having a staple driving
assembly configured to prevent bowing or buckling of the driving member as the stapler 1s

actuated to drive staples into tissue.

SUMMARY

The presently disclosed staple driving assembly generally includes a cartridge having a
body portion defining at least one staple containing pocket and an elongated band movably
mounted within the body portion. The band is movable beneath the at least one staple containing

pocket such that the band urges a staple contained within the pocket into tissue. The elongated
band is formed as a flexible member movable within the body portion. The elongated band
generally includes a first portion having a first height and a second portion having a second
height greater than the first height. The difference between the first and second heights being

sufficient to eject a staple from within the staple containing pocket.

In one embodiment, the band can include a third portion having a height less than the

second portion. In an alternative embodiment, the band can include a third portion having a

height substantially equal to that of the second portion.
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In accordance with one embodiment of the present invention, there i1s provided a staple
driving assembly comprising: a cartridge having a body portion, the body portion having a first
staple contaiming pocket and a second staple containing pocket; an elongated band movably
mounted within the body portion, the band being movable beneath the first and second staple
containing pockets, such that the elongated band urges a first staple contained within the first staple
containing pocket out of the body portion as the elongated band passes beneath the first staple
containming pocket in a distal direction and urges a second staple contained within the second staple
containing pocket out of the body portion as the elongated band passes beneath the second staple

containing pocket in a proximal direction.

In a particular embodiment, the body portion may include a first staple containing pocket
on a first side of the body portion and a second staple containing pocket on the second side of the
body portion. A post is positioned intermediate the first and second sides such that the elongated
band can pass around the post and beneath the first and second staple containing pockets. The post

may be configured as a roller positioned at a distal end of the body portion. The body
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portion may include a pusher positioned between a staple contained within the staple containing

pocket and the elongated band to receive pressure from the elongated band and transfer it to the

staple.

There 1s also disclosed a surgical instrument having a handle, an articulating elongate
tubular member extending distally from the handle and a staple clinching assembly provided at a
distal end of the elongate tubular member. The staple clinching assembly includes a staple
driving assembly and an anvil member movable relative to the staple driving assembly. The
staple driving assembly includes a plurality of staple containing pockets. Staples are positioned
within the staple containing pockets and pushers are positioned between the staples and an

elongated driving band which 1s movably mounted within surgical instrument.

The surgical instrument includes an actuation mechanism which is configured to draw the
elongated driving band distally such that the elongated driving band can pass around an

articulating section of the surgical instrument without risk of bowing or flexing.

The surgical instrument additionally includes a camming mechanism configured to cam

an anvil member of the surgical instrument relative to the staple driving assembly.

DESCRIPTION OF THE DRAWINGS
Various embodiments of the presently disclosed staple driver for use in an articulating

surgical stapling device are disclosed herein with reference to the drawings, wherein:
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FIG. 1 1s a perspective view of an articulating surgical stapler:

FIG. 2 1s a side view, partially shown in section, of the distal end of the surgical stapler;
FIG. 3 is a top view, partially shown in section, ot the distal end of the surgical stapler:
FIG. 4 is an end view, partially shown 1n section, taken along the line 4-4 of FIG. 2;
F1G. 5 1s a perspective view of a dual roller mechanism,;

FIG. 6 is a perspective view of the handle mechanism ot FIG. 1 with half of the handle

housing removed,;

FIG. 7 1s a side view of one embodiment of a drive tape for use in the surgical stapler of
FIG. 1;

FIG. 8 1s a side view of an alternative embodiment of a drive tape;

FIG. 9 1s a side view, partially shown in section, of the distal end of the surgical stapler

during actuation;

FIG. 10 1s a side view, partially shown in section, of the distal end of the surgical stapler

position about a tubular tissue section;

FIG. 11 1s a side view, partially shown 1n section, of the distal end of the surgical stapler

with an anvil member cammed against the tissue section;

FIG. 12 1s a side view, partially shown in section, during actuation of the drive tape to
drive staples into the anvil member; and
FIG. 13 is a side view, partially shown in section, after complete actuation of the drive

tape driving all the staples through the tissue and into the anvil member.
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DETAILED DESCRIPTION OF EMBODIMENTS

Embodiments of the presently disclosed staple driving assembly for use with an
articulating surgical stapler will now be described in detail with reference to the drawings
wherein like numerals designate identical or corresponding elements in each of the several
views. As is common in the art, the term ‘proximal” refers to that part or component closer to
- the user or operator, i.e. surgeon or physician, while the term “distal” refers to that part or

component further away from the user.

FIG. 1 illustrates one embodiment of an articulating surgical stapler 10. Surgical stapler
10 generally includes a handle 12 and an elongated tubular member 14 extending distally from
handle 12. A staple clinching assembly 16 is provided on a distal end 18 ot elongated tubular
member 14. Staple clinching assembly 16 includes a staple driving assembly 20 and an anvil
member 22 pivotally affixed to a proximal end 24 of staple driving assembly 20. Anvil member
22 is movable from an open position spaced apart from staple driving assembly 20 to a closed
position generally adjacent staple driving assembly 20. Specifically, a proximal end 26 of anvil

member 22 is pivotally affixed to staple driving assembly 20 at a pivot point 28.

In order to move anvil member 22 between the open and closed positions, staple
clinching assembly 16 additionally includes a sliding or camming collar 30 which is provided to

engage and move anvil member 22 in a manner described in more detail hereinbelow. A first
trigger 32 is provided on handle 12 to move collar 30 distally and proximally relative to

elongated tubular member 14 in order to open and close anvil member 22. A second trigger 34 is
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provided on handle 12 to actuate staple driving assembly 20 and drive staples (FIG. 2) out of

staple driving assembly 20 and into anvil member 22.

As noted hereinabove, various types of articulating surgical staplers are known in the art.
Surgical stapler 10 is configured to articulate at a point along elongated tubular member 14.
Specifically, elongated tubular member 14 includes a proximal end 36 which extends distally
from a nose cone portion 38 of handle 12. Elongated tubular member 14 includes a proximal
section 40 and a distal section 42. Elongated tubular member 14 is configured to articulate at an
intermediate portion 44 located between proximal and distal sections 40 and 42, respectively. In
this particular embodiment, intermediate portion 44 has the ability to bend through an angle a

which 1s greater than 90 degrees and may be up to almost 180 degrees.

Reterring now to FIGS. 2 -5, the details of staple clinching assembly 16 will now be
described. Initially with regard to FIGS. 2 and 3, as noted hereinabove, and anvil member 22 is
movable between an open position spaced from staple driving assembly 20 to a closed positions
substantially adjacent to staple driving assembly 20. Camming collar 30 includes a leading edge
46 which 1s configured to engaged a sloped surface 48 formed on proximal end 26 of anvil
member 22. In order to move camming collar 30, there is provided a continuous loop cable 50

which extends from handle 12 through elongate tubular number 14 and through staple driving

assembly 20.

Referring for the moment specifically to FIG. 3, cable 50 is affixed to one side of

camming collar 30 at a fixation point 52. In this particular embodiment, fixation point 52 is
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attached to an advancing side 54 of cable 50 while a retracting side 56 is free to slide through
camming collar 30. A body portion 58 of staple driving assembly 20 1s provided with a
compound roller 60 to accommodate the passage and movement ot cable 50 through staple
driving assembly 20. Cable 50 passes around a portion of compound roller 60 in a manner
described in more detail hereinbelow. By moving advancing side 54 distally relative to staple
driving assembly 20, advancing side 54 of cable 50 moves camming collar 30 distally causing .
leading edge 46 to engage sloped surface 48 of anvil member 22 and move anvil member 22 to a
closed position relative to staple driving assembly 20. It should be noted that since cable 50
forms a continuous loop within articulating surgical instrument 10 around compound roller 60,
constant tension is applied to both advancing side 54 and retracting side 56 of cable 50 thereby

preventing any buckling or bowing of cable 50 as it passes through intermediate articulating

section 44 of elongate tubular member 14.

Referring again to FIGS. 2 and 3, staple clinching assembly 16 ts provided to advance a
row of staples out of staple driving assembly 20 and into anvil member 22 1n order to staple
tissue captured therebetween. Thus, body portion 58 of staple driving assembly 20 contains a
plurality of staple containing pockets 62 formed therein. Staples 64 are provided within staple
containing pockets 62 and pushers 66 are positioned within staple containing pockets 62 below
staples 64. By advancing pushers 66 upwardly within staple containing pockets 62, staples 64
are advance out of staple containing pockets 62 and into anvil member 22. As noted
hereinabove, compound roller 60 is provided at a distal end 68 of body portion 58 to provide a
return path for cable 50 as well as aid in maintaining constant pressure on cable 50 as it passes

through stapler 10.
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In order to advance pushers 66 upwardly, and thus drive staples 64 out of staple
containing pockets 62, staple driving assembly 20 1s provided with a novel driver or flexible
drive band 70 which extends from handle 12 through elongate tubular member 14 and into staple

driving assembly 20. Drive band 70 passes around compound roller 60 and back through a return
path to handle 12. Drive band 70 1s positioned within body portion 58 such that drive band 70
passes directly beneath staple containing pockets 62. Similar to cable 50, drive band 70 1s
maintained under constant tenston so as to prevent any buckling or bowing of drive band 70 as it
passes through intermediate articulating section 44 of elongate tubular member 14. In order to
move pushers 66 within staple containing pockets 62, drive band 70 includes a first or leading
portion 72 and a second or driving portion 74 having a height greater than leading portion 72.
Thus, as driving portion 74 passes beneath staple containing pockets 62, driving portion 74

forces pushers 66 and staples 64 upwardly within staple containing pockets 62.

Reterring for the moment to FIGS. 4 and 5, and as noted hereinabove, body portion 58 of
staple driving assembly 20 1s provided with a compound roller 60. Compound roller 60 provides
a return path for cable 54 as well as flexible drive band 70. Compound roller 60 additionally
assists in providing constant tension on cable 54 and flexible drive band 70 to prevent cable 54

and flexible drive band 70 from flexing or bowing as they pass through articulating section 44 of
elongate tubular member 14. Specifically, compound roller 60 is affixed within distal end 68 of

body portion 58 by a pin 76. In one particular embodiment, compound roller 60 includes a cable
roller 78 and a band roller 80. Cable roller 78 and band roller 80 are free to rotate independently

about pin 76 to accommodate the independent motions of cable 54 and flexible drive band 70.
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Reterring now to FIG. 6, the use of first trigger 32 and second trigger 34 on handle 12 to
actuate cable 50 and flexible drive band 70, respectively, will now be described. A cable drive
wheel 82 1s rotatably mounted within handle 12. Cable drive wheel 82 provides a second end for
tensioning the continuous loop of cable 50 as well as a means of advancing and retracting cable
50 through surgical instrument 10. Specifically, a rack 84 provided on an upper portion 86 of
first trigger 32 includes a plurality of teeth 88 which are configured to engage corresponding
teeth (not shown) on an underside of drive wheel 82 to thereby rotate drive wheel 82 in response
to-actuation of first trigger 32. As first trigger 32 1s actuated, drive wheel 82 is rotated so as to
pull on retracting side 56 of cable 50. As retracting side 56 is pulled proximally, advancing side
54 of cable 50 moves distally so as to cause camming collar 32 moves distally and force anvil
member 22 to a closed position. Likewise, as first trigger 32 is released, drive wheel 82 rotates

In an opposite direction so as to draw collar 32 proximally and allow anvil member 22 to move

to the open position.

As noted hereinabove, articulating surgical stapler 10 incorporates novel flexible drive
band 70 to eject staples 64 out of staple driving assembly 20. Unlike conventional articulating
surgical staplers, which push or force flexible driving members about an articulation point along
the surgical stapler, flexible drive band 70 is tensioned or drawn distally through the articulation
point during actuation thereby eliminating any possibility that flexible drive band 70 will bow or

flex outwardly at the point of articulation.



CA 02615088 2007-12-17

Staple driving assembly 20 includes a first or payout spool 90 about which a portion of
flexible drive band 70 is positioned. Payout spool 90 is rotatably affixed to a mounting bar 92
positioned within handle 12. Payout spool 90 can be provided with various spring or friction
devices to provide a slight amount of proximal tension on flexible drive band 70. Staple driving
assembly 20 additionally includes a second or driving spool 94 also rotatably mounted to
mounting bar 92. Driving spool 94 is configured to draw flexible drive band 70 through elongate
tubular member 14, around band roller 80 and back through elongate tubular member 14.
Specifically, second trigger 34 1s provided with a rack 96 on an upper portion 98 of second
trigger 34. Rack 96 includes teeth 100 which are configured to engage corresponding teeth on an

underside of driving spool 94 in order to rotate driving spool 94 in response to actuation of

second trigger 34.

Thus, upon actuation of second trigger 34, drive spool 94 1t is rotated so as to draw first
or leading portion 72 of flexible drive band 70 proximally causing second or driving portion 74
of flexible drive band 70 to move distally through elongate tubular member 14 and beneath
pushers 66 located within staple driving assembly 20. It should be noted that, in order to draw
driving portion 74 fully beneath all pushers 66 located within staple driving assembly 20, it may
be necessary to actuate second trigger 34 several times. In this event, known adaptations to rack

96 can be provided to allow rack 96 to reset relative to driving spool 94 for further or multiple

activations.

Referring now to FIG. 7, the configuration of one embodiment of flexible drive band 70,

including leading portion 72 and driving portion 74 is illustrated. Flexible drive band 70 may be

- 10 -
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formed from any of various flexible materials including stainless steel, plastics or other
polymeric materials which are sufficiently stiff in width so as to drive pushers 66 within staple

containing pockets 62.

[Leading portion 72 of flexible drive band 70 has a first height h1 which 1s relatively small
to allow easy initial movement of flexible drive band 70 through staple driving assembly 20 and
beneath staple pockets 62. Driving portion 74 of tlexible drive band 70 has a second height h2
which is greater than that of height hl. Driving portion 74 defines a leading edge 102 at second
height h2. The difference in distance between heights hl and h2 is substantially equivalent to the
distance needed to drive pushers 66 within staple containing pockets 62 in order to for staples 64
out of staple pocket 62 and into anvil member 22. It should be noted that band roller 80 has
sufficient width to accommodate height h2 of driving portion 74 so that tlexible band 70 can be
drawn through a first role of staple containing pockets 62, around band roller 80 and back
through a second row of staple containing pockets 62 on an opposite side of first row of staple

containing pockets 62. In this manner, multiple rows of staple containing pockets 62 may be

accommodated within staple driving assembly 20.

Referring now to FIG. 8, there 1s disclosed an alternative embodiment of a flexible drive
band 106 for use with staple driving assembly 20. Flexible drive band 106 includes a first or
leading portion 108 having a first height h4 and a second or driving portion 110 having a second
height h5 sufficient to drive pushers 66 and staples 64 within staple containing pockets 62. A
proximal portion 112 of driving portion 110 as a third height h6 which is substantially equal to

second height hS. By maintaining the height of proximal portion 112 substantially similar to that

211 -
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of driving portion 110, flexible drive band 106 maintains pushers 66 1n an upward condition
within staple containing pockets 62, as tlexible drive band 106 1s drawn their beneath, to

maintain pressure on staples 64 against anvil member 22 until all staples 64 have been clinched

into anvil member 22.

As best shown in FIG. 9, camming collar 30 has been moved to a distal most position by
cable 50 so as to cause leading edge 46 to urge sloped surtace 48 downwardly thereby moving
anvil member 22 to a closed position relative to staple driving assembly 20. As further shown in
FI1G. 9, tlexible drive band 70 is illustrated as having moved a distanced distally causing leading

edge 102 to urge pushers 66 upwardly within staple containing pockets 62 thereby causing a

respective staples 64 to be clinched against anvil member 22.

Referring now to FIGS. 6 and 10 through 13, the use ot articulating surgical instrument
or stapler 10 to staple tissue will now be described. Initially, with regard to FIG. 10, a tissue T is

positioned between anvil member 22 and staple driving assembly 20. Camming collar 30 is in a

proximal most position relative to anvil member 22.

Referring now to FIGS. 6 and 11, first trigger 32 1s initially actuated to move cable 50
through elongate tubular member 14 and about cable roller 78. Specifically, drive wheel 82 is

rotated to draw retracting side 56 of cable 50 and to advance advancing side 54 of cable 50. As
advancing side 54 of cable 50 moves distally, camming collar 30 moves distally causing leading

edge 46 to engage sloped surface 48 on anvil member 22 thereby moving anvil member 22 to a

_12.-
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closed position. In this manner, tissue T 1s captured between anvil member 22 and staple driving

assembly 20.

Upon actuation of second trigger 34 (FIG. 6) driving spool 94 1t 1s rotated so as to draw
leading portion 72 of flexible drive band 70 proximally while at the same time drawing driving
portion 74 distally such that driving portion 74, and thus leading edge 102, passes beneath
pushers 66 forcing staples 64 upwardly through tissue T and into anvil member 22 thereby
clinching staples 64 through tissue T (FIG. 12). As noted hereinabove, band roller 80 has
sufficient width to accommodate driving portion 74 such that driving portion 74 can be drawn

proximally beneath a second row of staple containing pockets 62 to clinched a second row of

staples 64 into anvil member 22 (FIG. 13).

As discussed hereinabove, provision of tlexible drive band 70 along with compound
roller 60, allows flexible drive band 70 to be drawn distally through elongate tubular member 14
and about intermediate articulating section 44 (FIG. 1) while at the same time preventing flexible

drive band 70 from flexing or bowing outwardly as it passes around intermediate articulating

section 44.

It will be understood that various modifications may be made to the embodiments

disclosed herein. For example, as noted hereinabove, staple clinching assembly can include
multiple rows of staple containing pockets to provide multiple rows of staples through tissue.
Further, the disclosed driving member may comprise structure other than a band, such as, for

example, a tapered cable etc. which can be drawn distally through an articulating portion of a

_ 13 -
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surgical stapler without fear of buckling or bowing. Therefore, the above description should not
be construed as limiting, but merely as exemplifications of particular embodiments

The scope of the claims should not be limited by the preferred embodiments set forth herein but

should be given the broadest interpretation consistent with the description as a whole.

14 -



CA 02615088 2014-05-28

The embodiments of the present invention for which an exclusive property or privilege 18

claimed are defined as follows:

1. A staple driving assembly comprising:

a cartridge having a body portion, the body portion having a first staple containing pocket
and a second staple containing pocket;

an elongated band movably mounted within the body portion, the band being movable
beneath the first and second staple containing pockets, such that the elongated band urges a first
staple contained within the first staple containing pocket out of the body portion as the elongated
band passes beneath the first staple containing pocket in a distal direction and urges a second
staple contained within the second staple containing pocket out of the body portion as the

elongated band passes beneath the second staple containing pocket in a proximal direction.

2. The staple driving assembly as recited in claim 1, wherein the elongated band is

flexible.

3. The staple driving assembly as recited in claim 2, wherein the elongated band has
a first portion having a first height and a second portion proximal of the first portion and having

a leading edge, the leading edge having a second height greater than the first height.

4, The staple driving assembly as recited in claim 3, wherein the difference between
the first height and the second height is substantially equal to a distance required to drive the

staple out of the staple containing pocket.

J. The staple driving assembly as recited in claim 3, wherein the elongated band
includes a third portion intermediate the first portion and the second portion, the third portion
tapering between the first and second portions such that movement of the elongated band beneath

the staple containing pocket progressively drives the staple out of the staple containing pocket.

_15-
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6. The staple driving assembly as recited in claim 3, wherein the elongated band has

a constant height proximal of the leading edge.

7. The staple driving assembly as recited in claim 3, wherein the height of the

elongated band decreases proximally of the leading edge.

8. The staple driving assembly as recited in claim 1, wherein the body portion
includes:

the first staple containing pocket on a first side of the body portion;

the second staple containing pocket on a second side of the body portion; and

a post positioned intermediate the first and second sides of the body portion such that the
elongated band passes from the first side around the post to the second side as the elongated band

passes beneath the first and second staple containing pockets.

9. The staple driving assembly as recited in claim 8, wherein the post includes a

roller movably mounted on the post such that the elongated band passes around the roller.
10.  The staple driving assembly as recited in claim &, wherein the body portion

further includes a pusher positioned within the first staple containing pocket intermediate the

staple contained within the first staple containing pocket and the elongated band.

-16-
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FIG. 6
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