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PNEUMATIC POWERED SURGICAL STAPLING DEVICE

CROSS REFERENCE TO RELATED APPLICATION:

This application claims priority from of U.S. Provisional Application Serial No.
60/416,094 filed on October 4, 2002 by Philip C. Roy entitied “PNEUMATIC SURGICAL

STAPLING DEVICE”, and incorporates its entire contents by reference herein.

BACKGROUND

Technical Field

The present disclosure relates to surgical staplers for implanting
mechanical surgical fasteners into the tissue of a patient, and, in particular, to surgical

staplers which are pneumatically powered to fire surgical fasteners into tissue.

Backaground of Related Art

Surgical staplers which i'mplant surgical fasteners into tissue using the
force of pressurized gas are known in the art. The majority of these instruments utilize
a pressurized air supply which connects to a trigger mechanism by way of an intricate
series of hoses and actuators. The trigger mechanism, when depressed, simply

releases pressurized gas to implant a fastener into tissue.
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Current known devices can typically require 10-60 pounds of manual hand
force to clamp tissue and deform surgical fasteners through tissue which, over repeated

use, can cause fatigue.

It would be desirable to provide a low cost pneumatic motor or
reciprocator which couples to a'pressurized gas supply (disposed either internally or
externally relative to the surgical stapler) and provides the needed energy required to
fire the instrument to form a series of surgical fasteners into and through tissue. It
would also be desirable to provide an ergonomically advanced surgical stapler which
reduces fatigue during repeated use and provides the surgeon with more tactile

feedback during activation of the stapler.

SUMMARY

The present disclosure relates to a surgical stapler having a distal end
onto which a tool assembly having a pair of opposing tissue engaging surfaces can be
mounted for deforming a plurality of surgical fasteners through tissue to fasten tissue.
The stapler includes a housing having a fixed handle which extends therefrom. A
clamping handie is mounted to the housing and selectively movable relative to the fixed
handle from a first position in spaced relation relative to the fixed handle to a second
position closer to the fixed handle to actuate the clamping of tissue. Advantageously,
an adapter yoke is included which translates within the housing upon actuation of the

clamping handle. The adapter yoke mechanically cooperates with a lead screw to
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actuate the tool assembly to clamp tissue. The stapler also includes a drive assembly
having a shaft which is mechanically engaged with the lead screw. Updn selective
activation of the drive assembly, the shaft rotates the lead screw to advance a roll nut
distally along the lead screw to force a firing piston into the tool assembly when
mounted on the housing to deform the surgical fasteners through the tissue to fasten

the tissue.

Preferably, the drive assembly is pneumatically powered and includes a
pressure sensitive trigger which is selectively variable to regulate the advancement of
the roll nut along the lead screw which, in turn, regulates the speed at which the surgical
fasteners are deformed. Advantageously, the stapler includes at least one safety which
prevents activation of the drive assembly until the safety is deactivated. In one
embodiment according to the present disclosure, the safety is automatically deactivated
when the clamping handle is moved to the second position to clamp tissue. Preferably,
one of the safeties is a firing safety which prevents the roll nut from advancing to force

the firing piston until the firing safety is deactivated.

In another embodiment according to the present disclosure, the shaft
rotates upon activation of the drive assembly which in turn rotates the lead screw.
Preferably, the stapler includes a switch for reversing the rotation of the shaft of the

drive assembly upon activation thereof.
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The present disclosure also relates to a stapler having a housing with an
elongated member attached thereto and a tool assembly which is attached to the distal
end of the elongated member. The tool assembly includes opposing tissue engaging
surfaces and a plurality of surgical fasteners. The stapler also includes a selectively
activateable drive assembly having an actuation shaft which is mechanically engaged
with a lead screw. Upon selective activationlof the drive assembly, the actuation shaft
rotates the lead screw to advance a firing shaft and actuate the tool assembly to initially
clamp tissue between opposing tissue engaging surfaces of the tool assembly and
subsequently to force a firing piston into the tool assembly to deform the surgical

fasteners through tissue to fasten tissue.

In one embodiment of the present disclosure, the actuation shaft
reciprocates upon activation of the drive assembly. The actuation shaft, in turn, is
mechanically engaged with a converter which converts the reciprocal motion of the

actuation shaft into rotary motion of the lead screw.

In yet another embodiment according to the present disclosure, the stapler
includes a canister for containing a supply of pressurized gas for activation of the drive
assembly.  Preferably, the canister is internally disposed within the housing.

Advantageously, the canister is selectively replaceable.



WO 2004/032760 PCT/US2003/031651

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the subject instrument are described herein with

reference to the drawings wherein:

Fig. 1A is a schematic, side view with portions broken away of a surgical
stapler according to the present disclosure having a pneumatically-powered rotary drive

assembly for forming fasteners;

Fig. 1B is a schematic, side view with portions broken away of an alternate

embodiment of a tool assembly for use with the stapler of Fig. 1A,

Fig. 2 is a schematic, side view with portions broken away of an alternate
embodiment of the pneumatically-powered surgical stapler according to the present

disclosure having a reusable canister externally attached thereto;

Fig. 3 is a schematic, side view with portions broken away of a surgical
stapler according to the present disclosure having a pneumatically-powered

reciprocating drive assembly for forming fasteners;

Fig. 4 is a schematic, side view with portions broken away of a surgical
stapler according to the present disclosure having a pneumatically-powered

reciprocating drive assembly for forming fasteners and an internally-disposed canister;

Fig. 5A is side, perspective view removed and portions broken away of

another embodiment according to the present disclosure showing a manual clamping
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handle for clamping tissue in a pre-clamped position and a pneumatic trigger shown

disengaged from a safety valve for firing the stapler;

Fig. 5B is a side, perspective view of the embodiment of Fig. 5A which
shows the clamping handle in a clamped position and the pneumatic trigger in an
engaged position with the safety valve for activating the pneumatic motor to fire

fasteners; and

Fig. 6 is a schematic, exploded view of an adapter yoke which connects to

the drive assembly.

DETAILED DESCRIPTION

Referring initially to the embodiment disclosed in Figs. 1A and 1B, a
surgical stapler 10 is shown having a pneumatically-powered rotary drive assembly here
shown as including a pneumatic motor 20. It is envisioned that the presently disclosed
drive assembly 20 can be utilized with any type of known surgical stapler. As such, a
general surgical stapler 10 is schematically depicted in the drawings and described
herein. For example, stapler 10 includes a housing 12 having an elongated member or
shaft 30 attached thereto. Shaft 30 includes a proximal end 32 which attaches to a
distal end 21 of the housing 12 and a distal end 34 which operatively couples to a tool
assembly or end effector 100. Tool assembly 100 depicted in Fig. 1A is a conventional
longitudinal stapler having opposing tissue contacting surfaces 110 and 120 and tool
assembly 200 depicted in Fig. 1B is that of a conventional circular stapler (not shown)

having opposing tissue contacting surfaces 210 and 220. For the purposes herein,
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stapler 10 will be described as having tool assembly 100 attached to distal end 34

thereof.

Housing 12 includes a fixed handle 65 which is generally formed like a
pistol grip to enhance manipulation of the stapler 10 as needed during surgery. Stapler
10 may also include a movable handle actuator 60 (shown in phantom) which is
movable relative to fixed handle 65 (in the direction of arrow “A”) to actuate opposing
tissue contacting surfaces 110 and 120 of tool assembly 100 (See arrow “B”) to
manipulate, grasp fasten and cut tissue. The proximal end of shaft 30 is integrally
associated with or selectively attachable to housing 12, handle 65 or one or more
actuating assemblies (not shown) of a manual (or other, e.g., robotic or computer
operated) open or endoscopic surgical stapler 1 (or system - not shown). Many types of
mechanical actuators and handle mechanisms are known which are configurable to

communicate with and actuate the functions of tool assembly 100.

As best seen in Fig. 1A, a staple deformation or staple firing mechanism
70 and knife assembly 75 may also be included in distal end 34 of the shaft 30 and/or
included with tool assembly 100. It is contemplated that the same or additional
actuating mechanisms may be employed to drive staple firing mechanism 70 and knife
assembly 75. For example, Figs. 5A and 5B show one embodiment of a surgical
stapler 510 which includes a clamping handle 560 which cooperates with tool assembly
100 to grasp tissue while a separate motor drives staple firing mechanism 70 and knife

assembly 75 through tissue.
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Fig. 1A shows one embodiment of a stapler 10 which includes a simple,
low cost rotary pneumatic drive assembly 20 housed within surgical stapler 10 to
actuate a firing shaft 55 which, in turn, cooperates with tool assembly 100 to clamp
tissue between tissue engaging surfaces 110 and 120 and to drive a plurality of surgical
fasteners 350 through tissue. Surgical stapler 10 is preferably, as shown, designed for
one-handed operation by the user and requires minimal trigger force to deform the
surgical fasteners 350 through tissue. In other words, stapler 10 is designed such that
pneumatic drive assembly 20 actuates and controls the high-force portion of the
activation sequence (i.e., the so-called “firing stroke”) thus alleviating user fatigue and

allowing simple, consistent and repeated use of the stapler during surgery.

Actuation of pneumatic drive assembly 20 rotates a motor shaft 22 which,
in turn, translates a firing shaft 55 which initially closes opposing tissue contacting
surfaces 110 and 120 and subsequently forces staple firing mechanism 70 and knife
assembly 75 through tissue to sequentially fasten and separate the tissue. It is
envisioned that pneumatic drive assembly 20 may cooperate with a clamping handle 60
which clamps tissue between surfaces 110 and 120 while pneumatic drive assembly 20
operates to drive firing shaft 55. A series of gears, shafts, screws or other mechanisms
may be employed to convert the rotational pneumatic energy from pneumatic drive
assembly 20 to firing shaft 55 to actuate tool assembly 100. Air or other pressurized
gas is preferably externally supplied, e.g., through a pneumatic air hose 68, 68a, from a

hospital’'s existing pneumatic air or gas supply 300, e.g., pressurized gas outlet, to run
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pneumatic drive assembly 20. Alternatively, as shown in Fig. 4, a self-contained or
rechargeable gas supply 405 may be disposed in the surgical stapler 10 and be

operatively connected to activate pneumatic drive assembly 20.

Preferably, stapler 10 also includes a trigger, here, a movable'pressure
trigger 80, which activates the supply of pressurized gas to fire stapler 10. |t is
envisioned that trigger 80 may include a regulator 90 which controls the amount of
pressurized gas to pneumatic drive assembly 20 to fire shaft 55. As such, by
selectively squeezing trigger 80, the user can control the initial grasping of the tissue
with the opposing tissue contacting surfaces 110, 120 of tool assembly 100 and
subsequently control the firing force of stapler 10 through the tissue. The further, faster
or harder that trigger 80 is squeezed, the faster pneumatic drive assembly 20 turns,
thus making stapler 10 fire more quickly and/or making the stapler fire with more power.
Moreover, it is contemplated that trigger 80 may include a series of graduations,
incremental stops or a ratchet mechanism (not shown) to regulate the pressure of the
gas being supplied to drive assembly 20 based on the distance trigger 80 is depressed.
A separate stop or switch (not shown) may also be included with the trigger 80 to switch
the motor from a “grasping” mode to a “firing” mode. It is also envisioned that releasing
trigger 80 stops the supply of pressure to the pneumatic drive assembly 20 and stops
the firing stroke of stapler 10. As such, the stroke may be stopped at any time during

initial grasping of the tissue or during deformation of the fasteners 350.
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It is envisioned that pneumatic drive assembly 20 may also be reversible,
i.e., retract the firing shaft 55 as needed and open the tissue contacting surfaces 110,
120 of tool assembly 100. Thus, directional switch 50 may be included with the
pneumatic drive assembly 20 to accomplish this purpose. In Fig. 1A, direction “A’

indicates forward and direction “B” indicates reverse.

Fig. 2 shows an alternate embodiment of a surgical stapler, 210, that
includes an externally mounted air canister 250 which is removably attached to stapler
210. Preferably, canister 250 is selectively replaceable (or reusable) and supplies
pressurized gas to operate an internally disposed pneumatic drive assembly 220 to turn
shaft 222. It is envisioned that one of a series of different canisters 250 may be
selectively attached to stapler 210 depending upon the type of tissue being fastened
and the desired pressure range needed to properly fasten the tissue: Canister 250
may also be internally disposed within fixed handle 265 as shown in Fig. 4. Different
canisters 250 may be sold as a kit and color coded for specific tissue types or
size/contents. Much like stapler 10 disclosed in Fig. 1, surgical stapler 210 may also
include any one or any combination of structures or operating components described
above, e.g., housing 212, movable handle 80, switch 50, variable pressure trigger 280,
trigger regulator 90, firing shaft, 55 staple formation mechanism 70, knife assembly 75
and/or tool assembly 100, 200.  The distal end of shaft 30 can be operatively attached

to a tool assembly (not shown).

10
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Fig. 3 shows another embodiment of the present disclosure, a surgical
stapler 310 which has a reciprocating pneumatic drive assembly or reciprocating motor
320 (i.e., reciprocating cylinder) coupled to a pneumatic gas supply 300 to actuate firing
shaft 355. More particularly, pneumatic air supply 300 may be attached to housing 312
and internally coupled to a valve 305 which regulates the reciprocating speed of a pair
of pistons 322 and 324 disposed within reciprocating drive assembly 320. An output
shaft 328 from drive assembly 320 connects to a converter 345 which is employed to
convert the reciprocating energy from the reciprocating drive assembly 320 to actuate
(i.e., translate) firing shaft 355. It is envisioned that a series of gears (not shown) may
be utilized to accomplish this purpose. Stapler 310 may also include any one or any
combination of the operating components described above with respect to Fig. 1, e.g.,
movable handle 60, switch 50, trigger 80, trigger regulator 96, staple formation
mechanism 70, knife assembly 75 and/or tool assembly 100, 200.  The distal end of

shaft 330 can be operatively attached to a tool assembly (not shown).

It is envisioned that one of the many advantages of this disclosure over
conventional surgical fasteners is that the amount of effort required to fire stapler 10,
210, 310 is nominal. This is primarily because pneumatically driven motor 20, 220 or
320 does the majority of the work to fire the stapler 10, 210 or 310. Moreover, the
unique combination of a manual clamp-up and a motorized firing and retraction stroke
will also reduce user fatigue and gives the user additional positive tactile feedback

during the clamping and firing strokes.

11
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While other non-manually actuated staplers require either batteries or an
external electrical power supply to assist in firing, the presently disclosed instrument
utilizes an air supply 300 readily available in most operating rooms by simple
connection thereto. The presently-disclosed staplers 10, 210, 310 also allows the
surgeon a wide range of firing possibilities from a “slow-fire” clamping and firing stroke

to a “rapid-fire” clamping and firing stroke.

As mentioned above with respect to Fig. 2, it is envisioned that an
alternate embodiment of the stapler 410 (Fig. 4) may include an internally or externally
mounted canister 405 which is either sold as an integral part of the stapler (for
disposable staplers) or which is removably attachable to the stapler 10 (fbr use with a
reusable or reposable stapling instrument). As shown in Fig. 4, canister 405 is
selectively replaceable or rechargeable and supplies pressurized gas to operate the
internal reciprocating drive assembly 420 disposed within the housing 412. It is
envisioned that one of a series of canisters 405 may be selectively attachable to the
stapler 410 depending upon the type of tissue being fastened and the desired pressure
range needed to properly fasten the tissue. Canister 405 may be removably engaged
within housing 412 and mechanically (or electro-mechanically) coupled to a valve 408
which regulates the reciprocating speed of pistons 422 and 424 disposed within the
reciprocating drive assembly 420. A user can selectively regulate the reciprocating
speed of firing shaft 455 by controlling the distance trigger 480 is depressed. Much like
the embodiment described with respect to Fig. 3, a converter 445 may be employed to

convert the reciprocating energy from the reciprocating motor 420 to actuate (i.e.,

12
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translate) the firing shaft 455. Again, this stapler'410 may also include any one or any
combination of operating components described above with respect to Fig. 1, e.g.,
movable handle 60, switch 50, trigger regulator 90, staple formation mechanism 70,

knife assembly 75 and/or tool assembly 100, 200.

Figs. 5A and 5B show an alternate surgical stapler 510 according to the
present disclosure. Stapler 510 includes a manual clamping handle 560 for use with the
pneumatic drive assembly 520. More particularly, much like the aforedescribed staplers
10, 210, 310 and 410, stapler 510 includes a housing 512 which contains a pneumatic
drive assembly 520 which drives a firing shaft 555 to deform the plurality of surgical
fasteners (not shown) when tissue is disposed between the opposing tissue contacting
surfaces 110 and 120 (Fig. 1A) of tool assembly 100. Stapler 510 also includes a
trigger 580 which activates the supply of pressurize gas to drive pneumatic drive

assembly 520 to fire stapler 510.

Preferably, firing shaft 555 of stapler 510 is designed as a lead screw
which is connected to pneumatic drive assembly 520 via an adapter yoke 595. A screw
roll nut 575 threadably engages lead screw 555 such that rotary movement of lead
screw 555 translates into linear movement of roll nut 575 which advances a firing piston
578. Firing piston 578 cooperates with a tool assembly, e.g., tool assembly 100 or 200,
to fire and deform fasteners (not shown) through tissue disposed between opposing

tissue contacting surfaces 110 and 120 of tool assembly 100. As mentioned above,

13
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either tool assembly 100 or 200 (or another different type of suitable tool assembly) may

be designed to cooperate with firing shaft 555 to drive fasteners through tissue.

As best shown in Fig. 5A, manual clamping handle 560 is mounted to
housing 512 about a pivot 562 which allows the user to selectively move handle 560
relative to fixed handle 565. Handle 560 includes a grip area 561 defined therethrough
which is designed to accept a user’s fingers to facilitate actuation of handle 560 from a
pre-clamp position wherein handle 560 is most spaced from fixed handle 565 to a series
of subsequent positions wherein handle 560 is positioned adjacent fixed handle 565.
Handle 560 also includes an upper or working end 563 which is preferably bifurcated
into flanges 564a and 564b. Flanges 564a and 564b, in turn, define a slot 567 therein
which is dimensioned to receive the adapter yoke 595. Flanges 564a and 564b include
one or more cut outs or notches 566 defined therein which are designed to cooperate
with a corresponding number of pins 596 which extend from adapter yoke 595. It is
envisioned that the pins 596 and notches 566 enhance mechanical engagement of the
adapter yoke 595 and flanges 564a and 564b to promote consistent operation of tool
assembly 100 upon actuation of handle 560. Pressurized air or gas is externally
supplied from a hospital’'s existing pneumatic air or gas supply through one or more
pneumatic air hoses 300 attached to the proximal end of the stapler 510. As mentioned
above with respect to Fig. 4, a self-contained or rechargeable gas supply (not shown)
may be disposed in tr;e surgical stapler 510 and be operatively connected to activate

drive assembly 520.

14
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As best seen in Figs. 5A and 5B, upon actuation of handle 560, adapter
yoke 595 engages a proximal end 556 of lead screw 555 such that translational
movement of adapter yoke 595 forces lead screw 555 through roll nut 575 to move the
opposing surfaces 110 and 120 of tool assembly 100 from a first position wherein the
opposing surfaces 110 and 120 are spaced relative to one another to a second position
wherein the opposing surfaces 110 and 120 cooperate to grasp tissue therebetween.
Fig. 5B shows the relative movement of handle 560 and the corresponding movement

of adapter yoke 595 and lead screw 555 upon actuation of handle 560.

Fig. 6 shows a schematic representation of adapter yoke 595 of Fig. 5A
and 5B which cooperates with the clamping handle 560 to translate (See arrow “D”)
lead screw 555 to clamp tissue as described above. More particularly, adapter yoke
595 includes a collar 598 which mechanically engages shaft 521 of the pneumatic drive
assembly 520. Rotation of shaft 521 correspondingly rotates a cylinder 597 disposed
within collar 598 which, in turn, rotates lead screw 555. Preferably, shaft 521 is keyed
to securely fasten within a corresponding dual slot 599 defined in cylinder 597 to insure
positive engagement of shaft 521 with cylinder 597 and to permit rotary movement in

either direction as shown by arrow “E”.

In operation, as the user actuates handle 560, adapter yoke 595 translates
to force lead screw 555 through roll nut 575 which, in turn, closes the opposing surfaces
110, 120 of tool assembly 100 about tissue grasped therebetween. Roll nut 575 is held

fast by a safety 576 (described below) which allows screw 555 to rotate through roll nut

15
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575 and actuate tool assembly 100. This is known as the “clamping stroke”. Adapter
yoke 595 allows screw 555 to rotate therewithin, but relative linear translation between
adapter yoke 595 and screw 555 remains fixed. It is envisioned that the clamping
stroke may be incrementally actuated via a ratchet or other mechanism (not shown) to
allow the user to slowly or incrementally grasp tissue between opposing surfaces 110
and 120 of tool assembly 100. This also enables the user to maintain tool assembly
100 in a fully actuated and clamped position about the tissue during the so-called “firing

stroke”.

When clamping handle 560 is fully actuated, trigger 580 is positioned for
activation of pneumatic drive assembly 520 which fires surgical fasteners into the tissue.
Preferably, stapler 510 is designed such that in order to activate the pneumatic drive
assembly 520 to fire surgical fasteners, the clamping stroke must be fully completed,
i.e., handle 560 must be fully actuated. As best shown in the comparison of Figs. 5A
and 5B, once handle 560 is fully actuated, trigger 580 is positioned to abut against a
trigger safety 582 mechanically associated with trigger valve 590. Activation of trigger
580 automatically depresses safety 582 and opens trigger valve 590 which activates
drive assembly 520. It is envisioned that if handle 560 is not fully actuated (i.e., the
clamping stroke is not completed), safety 582 will remain activated. It is only when
handle 560 is fully actuated that safety 582 releases to allow activation of the firing

stroke.

16
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In addition and prior to initiating the firing stroke, a second safety 576 may
be provided and need to be actuated (i.e., manually depressed or otherwise actuated)
to disengage or release roll nut 575 from a fixed orientation o allow pneumatic drive
assembly 520 to rotate lead screw 555 and fire piston 578 to deform surgical fasteners
(See Fig. 5B). It is envisioned that safety 582 and 576 may be one in the same or
safeties 582A and 576 may be designed to mechanically (or electro-mechanically)

cooperate with one another to control the firing stroke.

It is envisioned that trigger valve 590 regulates the speed of drive
assembly 520 which, as can be appreciated, gives the user additional control over the
formation of fasteners. For example, the speed of the deformation of surgical fasteners
can be selectively controlled by the user, e.g., “slow-fire” or “rapid fire”, as well as the
retraction speed of firing piston 578. As can be appreciated this gives the surgeon
additional tactile control during the firing stroke. Moreover, it is envisioned that trigger
580 and trigger valve 590 maybe configured such that releasing trigger 580 will instantly
stop firing piston 578 and maintain firing piston 578 in linear position relative to
instrument shaft 530 for subsequent re-activation. Again,’ these configurations enhance

tactile control over the firing stroke.

As mentioned above, after the clamping stroke is completed (and the
safety mechanism(s) 576 (and 582, if applicable) have been deactivated), the user
squeezes trigger 580 to translate firing piston 578 and deform the surgical fasteners.

More particularly, trigger 580 cooperates with trigger valve 590 to regulate the

17
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pneumatic pressure to the pneumatic drive assembly 520 which, in turn, regulates the
speed of shaft 521. The speed of the rotation of shaft 521 is directly related to the
speed at which lead screw 555 rotates to cause linear reciprocation of roll nut 575. As
described above, trigger 580 may be incrementally activatable from a fully open position
allowing full pneumatic pressure (i.e., maximum firing speed) to fully closed position
(i.e., stop) thus providing additional tactile control over the firing sequence. Preferably,
a variable speed, pressure sensitive trigger 580 is utilized to activate the pneumatic

drive assembly 520 to drive roll nut 575 and advance and retract firing piston 578.

Roll nut 575, in turn, translates along lead screw 555 forcing firing piston
578 to deform the surgical fasteners (not shown). The drive assembly 520 continues
to turn lead screw 555 to translate roll nut 575 the appropriate linear distance to
complete the deformation of surgical fastener(s). It is envisioned that once the
appropriate distance has b'een traveled and surgical fasteners are completely formed
through the tissue, drive assembly 520 automatically stops signaling the user to switch
drive assembly 520 to reverse and retract roll nut 575 proximally on lead screw 555.
Alternatively, drive assembly 520 may automatically shift into reverse and begin
retraction of roll nut 575. It is contemplated that the roll nut 575 and lead screw 555
configuration provides a simple, low friction energy conversion from rotary motion to
linear motion. Drive assembly 520 may also be configured to stop once retraction of roll

nut 575 has completed.

18
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It is contemplated that roll nut 575, upon retraction, will reset back to
relatively the same position as after manual clamping. Safety 576 may then re-
activated (either automatically or manually) to lock roll nut 575 in a fixed orientation to
allow re-actuation or release of manual clamping handle 560 and linear retraction of
lead screw 555 which opens the opposing tissue contacting surfaces 110 and 120 of
tool assembly 100 to release the tissue. At this point and with a reusable stapler 10, a

new cartridge or single use loading unit (SULU) may be loaded and the stapler reused.

As explained above with reference to the embodiment of Fig. 1A, stapler
510 may include a 2-position switch (not shown) which controls the drive assembly 520

to allow the user to selectively advance and retract firing piston 578 as needed during

surgery.

From the foregoing and with reference to the various drawings, those
skilled in the art will appreciate that certain modifications can be made to the present
disclosure without departing from the scope of the same. For example, the clamping
handle may include a locking mechanism (not shown) which locks the handle relative to

the fixed handle upon completion of the clamping stroke.

Although the presently disclosed staplers utilize a pneumatic drive
assembly to drive the firing piston, it is envisioned that an electric drive assembly (not
shown) may also be utilized to accomplish the same purpose. As such, similar trigger

assemblies, switches and safety mechanisms may be employed to cooperate with the

19
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electric drive assembly to advance and retract the firing piston to deform the surgical

fasteners.

Preferably, the presently disclosed staplers are designed for endoscopic
use and are dimensioned to fit through a trocar or cannula for various endoscopic and
laparoscopic procedures. As can be appreciated, the overall dimensions of the tool
assembly and the elongated shaft are sized accordingly to fit through the trocar or
cannula. Alternatively, the presently disclosed staplers may also be designed and/or
used for open surgical procedures. The enclosed surgical staplers preferably are

suitable for one-handed operation by the user.

It will be understood that various modifications may be made to the
embodiments shown herein. Therefore, the above description should not be construed
as limiting, but merely as exemplifications of preferred embodiments. Those skilled in
the art will envision other modifications within the scope and spirit of the claims

appended hereto.
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WHAT IS CLAIMED:

1. A surgical stapler having a distal end onto which a tool assembly having a pair of
opposing tissue engaging surfaces can be mounted for deforming a plurality of surgical
fasteners through and fasten tissue, the surgical stapler comprising:

a housing having a fixed handle;

a clamping handle mounted to said housing and selectively movable
relative to said fixed handle from a first position in spaced relation relative to said fixed
handle to a second position closer to said fixed handle to actuate the clamping of tissue;

an adapter yoke which translates within said housing upon actuation of
said clamping handle, said adapter yoke mechanically cooperating with a lead screw to
actuate the tool assembly to clamp tissue;

a drive assembly including a shaft, said shaft being mechanically engaged
with said lead screw such that upon selective activation of said drive assembly, said
shaft rotates said lead screw to advance a roll nut distally along said lead screw to force
a firing piston into a tool assembly when mounted on the housing to deform the surgical

fasteners through and fastening the tissue.

2. A surgical stapler according to claim 1, wherein said drive assembly is

pneumatically powered.
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3. A surgical stapler according to any preceding claim, wherein said drive assembly
is selectively variable to regulate the advancement of said roll nut along said lead screw

which, in turn, regulates the speed at which said surgical fasteners are deformed.

4, A surgical stapler according to any preceding claim, wherein said stapler further
comprises a pressure sensitive trigger which regulates the advancement of said roll nut
along said lead screw which, in turn, regulates the speed at which said surgical

fasteners are deformed.

5. A surgical stapler according to any preceding claim, wherein said stapler includes
at least one safety which prevents activation of said drive assembly until said safety is

deactivated.

6. A surgical stapler according to any preceding claim, wherein said at least one
safety is automatically deactivated when said clamping handle is moved to said second

position to clamp tissue.

7. A surgical stapler according to any preceding claim, wherein said roll nut includes

a firing safety which prevents said roll nut from advancing to force said firing piston until

said firing safety is deactivated.
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8. A surgical stapler according to any preceding claim, wherein said stapler includes
a switch for reversing the rotation of said shaft of said drive assembly upon activation

thereof.

9. A surgical stapler according to any preceding claim, wherein said shaft rotates

upon activation of said drive assembly which in turn rotates said lead screw.

10. A surgical stapler, comprising:

a housing;

an elongated member attached to the housing;

a tool assembly attachable to the distal end of the elongated member, said
tool assembly including an anvil assembly and a cartridge assembly each having an
opposing tissue engaging surface, said cartridge assembly including a plurality of
surgical fasteners;

a selectively activateable drive assembly including an actuation shaft, said
actuation shaft being mechanically engaged with a lead screw such that upon selective
activation of said drive assembly, said actuation shaft rotates said lead screw to
advance a firing shaft and actuate said tool assembly to initially clamp tissue between
opposing tissue engaging surfaces of said tool assembly and subsequently to force a
firing piston into said tool assembly to deform the surgical fasteners through and fasten

tissue.
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11. A surgical stapler according to claim 10, wherein said actuation shaft
reciprocates upon activation of said drive assembly, said actuation shaft being
mechanically engaged with a converter which converts the reciprocal motion of said

actuation shaft into rotary motion of said lead screw.

12. A surgical stapler according to claim 10, wherein said actuation shaft rotates

upon activation of said drive assembly which in turn rotates said lead screw.

13. A surgical stapler according to claim 10, 11 or 12, wherein said stapler further
comprises a pressure sensitive trigger which regulates the speed of drive assembly

which, in turn, regulates the speed at which said surgical fasteners are deformed.

14. A surgical stapler according to claim 10, 11, 12 or 13, wherein said stapler further
comprises a switch for reversing the rotation of said shaft of said drive assembly upon

activation thereof.
15. A surgical stapler according to any preceding claim, wherein said stapler further
comprises a canister for containing a supply of pressurized gas for activation of said

drive assembly, said canister being internally disposed within said housing.

16. A surgical stapler according to any preceding claim, wherein said canister is

selectively replaceable.
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17. A surgical stapler according to any preceding claim, wherein said elongated

member and said tool assembly are configured for endoscopic use.

18. A surgical stapler according to any preceding claim, wherein the surgical stapler

is suitable for one-handed operation.
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