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ELECTROSURGICAL STAPLING APPARATUS

PRIORITY

The present application claims priority to a United States Provisional Application
filed on May 10, 2002 and assigned United States Provisional Application Serial No.
60/379,961, the entire contents of which.are incorporated herein by reference.
Field of the Invention

This invention relates to surgical staplers, and more particularly, to an electrosurgical
stapling apparatus for sequentially applying a plurality of surgical fasteners to body tissue.

* BACKGROUND OF THE INVENTION

Surgical procedures requiring cutting of tissue can-result in bleeding at the site of the
cutting.. Various techniques have been adapfed to control bleeding with varying degrees of
success such as, for example, suturing, applying clips to blood vessels, and using surgical
fasteners, as well as electrocautery and other tissue heating techniques.

Surgical devices using surgical fasteners entail grasping or clamping tissue between
opposing jaw structure and then joining the tissue by employing the surgical fasteners. These
devices are well known in the art. In some instruments a knife is provided to cut the tissue
which has been joined by the fasteners. The fasteners are typically in the form of surgical
staples however, two part polymeric fasteners are also utilized.

Instrumenfé for this purpose can comprise two elongated members which are
respectively used to capture or clamp tissue. Typically, one of the members carries a
cartridge which houses a plurality of staples arranged in at least two lateral rows while the
other member comprisés an anvil which defines a surface for forming the staple legs as the
fasteners are driven from the cartridge. Where two part fasteners are used, this member
carries the mating part, e.g. the receiver, to the fasteners driven from the cartridge. Generally,
the stapling operation is effected by a pusher which travels longitudinally through the
cartridge carrying member, with the pusher acting upon the staples to sequentially eject them
from the cartridge. A knife may travel with the pusher between the staple rows to
longitudinally cut and/or open the stapled tissue between the rows of staples. Such
instruments are disclosed in U.S. Patent Nos. 3,079,606 and 3,490,675.

A later stapler disclosed in U.S. Patent No. 3,499,591 applies a double row of staples

on each side of the incision. This is accomplished by providing a cartridge assembly in which
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. a cam member moves through an elongate guide path between two sets of staggered staple

carrying grooves. Staple drive members are located within the grooves and are positioned in
such a manner so as to be coﬁtac‘ted by the longitudinally moving cam to effect ejection of the
staples. Other examples of staplers are disclbsed in U.S. Patent Nos. 4,429,695, 5,065,929,
and 5,156,614.

Electrocautery devices are preferred in certain surgical procedures for effecting
improved hemostasis by heating tissue and blood vessels using thermogenic energy,
preferably radiofrequency energy, to cause coagulation or cauterization. Monopolar devices
utilize one electrode associated with a cutting or cauterizing instrument and a remote return
electrode, usually adhered externally to the patient. Bipolar instruments utilize two electrodes
and the cauterizing current is generally limited to tissue between the two electrodes of a tissue
treating portion (e.g., end effector) of an instrument.

Tt would be desirable to have electrosurgical stapling devices combining the structural
and functional aspects of stapling instruments and electrocautery devices to provide improved
hemostasis by using thermogenic energy to cause coagulation or cauterization and surgical
fasteners to staple the ﬁésue, either before, during or after the use of thermogenic energy.

Therefore, it is an aspect of the invention to provide an electrosurgical stapling
apparatus which uses thermogenic energy and staples for providing hemostasis, tissue joining
or welding, and also strengthens tissue in proximity to a staple line and provides hemostasis
along the staple line to reduce or prevent staple line bleeding.

SUMMARY

An electrosurgical stapling apparatus is disclosed which uses thermogenic energy,
preferably radiofrequency energy, as well as surgical fasteners or staples for strengthening
tissue, providing hemostasis, tissue joining or welding. The thermogenic energy also
strengthens tissue in proximity to a staple line and knife cut line and provides hemostasis
along the staple anid cut lines formed by the staples and a knife blade during surgical stapling.
The use of thermogenic energy provides short-term hemostasis and sealing, and reduces or
prevents staple line and cut line bleeding, while the stapling features provide short and long-
term tissue strength and-hemostasis.

Staple line bleeding is reduced or prevented by the apparatus by thermogenically
energizing the staples before, during, and/or after a stapling procedure to increase the

temperature of the staples to a temperature sufficient to cauterize tissue. Hence, as the staples
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penetrate the tissue, the tissue is cauterized, thereby reducing or preventing staple line
bleeding.

Since staple line bleeding is reduced or prevented, the apparatus of the present
invention makes it possible to extend the applicable range of specific staple sizes to include
thinner, thicker and highly vascularized tissue. Accordingly, large-size staples can be used,
for example, with the apparatus of the present invention to join thin, highly vascularized
tissue.

“One embodiment of the apparatus is an improved surgical stapler including a first
body portion defining ﬁ 'surface against which a plurality of surgical staples are driven when
ejected from a second body portion by an actuation member, which can be a sled, mounted to
translate through the first body portion. The second body portion houses the plurality of
surgical staples. The irhproved surgical stapler fufther includes at least one conduétive
member supported by the first body portion for sequentially applying thermogenic energy to
the plurality of surgical stapies for providing hemostasis along at least one staple line during
surgical stapling. .

The type of thermogenic energy applied to the surgical staples can be radiofrequency,
pure thermal, or resistive heating. The at least one conductive member can be a metallic
anvil, where the surface is an outer surface of the metallic anvil. The surface includes a
plurality of staple-feceiving recesses and preferably is coated with an insulation material. The
insulation material can be configured for being partially removable by staples when driven
against the first body portion during surgical stapling for energizing the surgical staples via
the at least one conductive member. Alternatively, the plurality of staple-receiving recesses
are not coated with the insulation material. The insulation material can be selected from the
group consisting of Teflon and plastics.

The actuation member or sled can include a knife blade that can be supported by or
fastened to an upstanding flange. The knife blade can traverse through a knife slot, cavity,
track, etc. formed in the first body portion. At least one other conductive member can be
used to apply thermogenic energy to the knife blade during surgical stapling to cauterize
tissue along at least one cut line. The at least one other conductive member can be a surface
which defines the knife slot, cavity, track, etc. formed in the first body portion. The at least
one conductive member energizes the plurality of surgical staples via the surface defined by
the first body portion for proyiding hemostasis along at least one staple line during surgical

stapling.
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Another embodiment of the apparatus includes a first body portion supporting a
metallic anvil plate which defines a fastener forming surface and a second body portion
configured to releasably mate with the first body portion. In the detailed description which
follows, the first and second body portions of the apparatus are also referred to as the "anvil
half-section" and "cartridge half-section", respectively.

The second Body portion can include a disposable loading unit, and either can include
a cartridge defining a plurality of slots and a tissue contacting surface, a plurality of surgical
fasteners disposed in the slots of the cartridge, and a plurality of ejectors or pushers
positioned adjacent the surgical fasteners. The surgical fasteners and the ejectors preferably
are fabricated from a metallic alloy or other type of material capable carrying thermogenic
energy.
A metallic.féctuat‘or or actuatibn sled can be provided in the disposable loading unit is
positioned and configured to enter and translate through the cartridge to sequentially interact
with the pushers. The actuator is energized or electrified by radiofrequency energy generated
by an external radiofrequency generator or other thermogenic generator for energizing the
surgical fasteners via the pushers. The exterﬁal generator is connected to the actuator or
actuation sled via at least one wire for energizing the actuator upon activation of the external
generator.

The apparatus further includes an elongated actuation member mounted for
longitudinal movement within the second body portion or cartridge and releasably engagable
with the actuator or actuation sled, whereby longitudinal movement of the actuation member
causes the actuator to interact with the ejectors, driving the surgical fasteners from the
cartridge to be formed against the anvil plate.

The first body portion preferably includes an elongate anvil support member and a
pivoting lever handle. The anvil plate is preferably formed separate from the anvil support
member and includes a plurality of staple forming pockets defining the anvil forming surface.
The anvil plate also includes means for engaging the anvil support member during assembly
of the apparatus to securely fasten the anvil plate to the support member. The anvil plate is
connected via at least one return wire to the external generator to behave as a return electrode
with respect to the actuator of the disposable loading unit and the surgical fasteners for
bipolar operation.

A notched area is defined adjacent a proximal end of the anvil suppbrt member and

correspondingly positioned detents are formed adjacent a proximal end of the second body
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portion. The notched area and the detents cooperate to facilitate relative pivotal movement of
the first and second body portions when they are mated with one another.

Preferably, a pair of upstanding flanges are formed on the disposable loading unit
proximal of the tiséue contacting surface thereof. The flanges define a structural tissue stop
to limit the movement of body tissue. The flanges are also dimensioned to engage a pair of
corresponding aperﬁlres formed in the anvil plate to maintain the first and second body
portions in alignment with one another when the apparatus is in a closed or clamped position.

The actuator of the disposable loading unit is preferably monolithically formed from a
planar piece of sheet metal during a stamping process and includes a planar base and a pair of
upstanding parallel cam wedges. An upturned flange is formed at a distal end of the actuation
member for releasably engaging a complementary slot formed in the base of the actuator. The
actuator preférably further includes an upstanding sﬁpport flange to which a knife blade is
fastened. The knife blade is provided to form an incision in the stapled body tissue while also
being energized by thermogenic energy via the actuator for improved hemostasis. It is
contemplated to connect the knife blade to the actuator via a non-conductive member, e.g., 2
plastic member, if heating of the knife blade is not desired, or to simply remove the knife
blade from the upstanding support.

A retaining channel depends from a distal end of the second body portion for
supporting the disposable loading unit. Preferably, the disposable loading unit and the
retaining channel include complementary engagement structures for releasably securing the
disposable loading unit m the retaining channel. Opposed bearing structures are formed in
the retaining channel at a proximal end thereof for abutting the anvil support beam when body
tissue is clamped between the anvil plate and the tissue contacting surface of the cartridge.
The bearing structures serve to inhibit the anvil support beam from bending as a result of the
compressive forces generated during clamping.

The thermogenic energy can be monopolar or bipolar radiofrequency, pure thermal,
and resistive heating, and is applied to the stapling apparatus to energize or heat the staples
either directly and/or via one or more conductive members before, during, and/or after the
apparatus has stapled, cauterized, and/or cut tissue.

Still, another embodiment of the invention includes a surgical stapler including a first
body portion suppi;rting an anvil which defines a fastener forming surface; a second body
portion configured to releasably mate with the first body portion; and an elongated actuation

member mounted for longitudinal movement within a cartridge, which can be a disposable
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loading unit, supported by the second body portion. The elongated actuation member has an
engagement member releasably coupled to engagement structure to enable pushing and
pulling of the actuation member to effect movement of the actuation member in proximal and
distal directions, respectively. The surgical stapler further inclﬁdes at least one conductive
member for applying thermogenic energy to the surgical fasteners via the engagement
member for providing hemostasis along at least one staple line during surgical stapling.

The cartridge defines a plurality of slots and a tissue contacting surface; a plurality of
surgical fasteners disposed in the slots of the cartridge; a plurality of ejectors positioned
adjacent the surgical fasteners; and an actuator configured to translate through the cartridge to
sequentially interact with the ejectors. The type of thermogenic energy applied to the surgical
fgsteners can be selected radiofrequency, pure thermal, or resistive heating. '

Thé ﬁfst body portion can iﬁclude an elc;ngate anvil support mémﬁer and a pivoting
lever handle for approximating the first and secbnd body portions. At least one return wire
can be connected to the elongate anvil support member for bipolar operation with respect to
the at least one conductive member. The anvil can include an anvil plate formed separate
from the first body portion and includes a plurality of staple forming pockets. The first body
portion has an anvil support member and the anvil plate includes structure for engaging the
anvil support member during assembly of the surgical stapler to securely fasten the anvil plate
to the anvil support member. A notched area can be defined adjacent a proximal end of the
anvil support member and correspondingly positioned detents can be formed adjacent a
proximal end of the second body portion. The notched area and the detents cooperate to
facilitate relative pivotal movement of the first and second body portions.

A pair of upstanding flanges can be formed on the disposable loading unit proximal of
a tissue contacting surface thereof. The pair of upstanding flanges are dimensioned to engage
a pair of corresponding apertures formed in the anvil plate to maintain the first and second
body portions in alignment with the surgical stapler in a closed position.

The actuator can include a planar base portion and/or a pair of upstanding parallel cam
wedges. An upturned flange is formed at a distal end of the actuation member for releasably
engaging a complementary slot formed in the base portion of the actuator. The actuator can
be monolithically formed.

The surgical stapler can include a knife blade, and the at least one conductive member

further applies thermogenic energy to the knife blade during surgical stapling. The knife
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blade can be carried by the actuator and the at least one conductive member can further apply
thermogenic energy to the knife blade during surgical stapling.

A retaining channel can depend from a distal end of the second body portion for
supporting the disposable loading unit. The retaining channel can include engagement
structure for releasably securing the disposable loading unit in the retaining channel.
Opposed bearing structures can be formed in the retaining channel adjacent a proximal end
thereof for abutting the anvil support beam when body tissue is clamped between the anvil
plate and the tissue contacting surface of the cartridge.

The surgical stapler can include a firing knob extending from the second body portion

for sliding movement in a longitudinal direction. The elongated actuation member can be

operatively connected at a proximal end to the firing knob.. The staple actuator can include a
planar base portion, a pair of upstanding parallel cam wedges disposed in a staggered
orientation and an upstanding blade suppdrt flange to which a knife blade is fastened. The

staple actuator can include an upturned flange formed at a distal end of the elongated actuator

~ for releasably engaging a complementary slot formed in the base portion of the staple

actuator.

Still in ancther embodiment, a surgical stapler for applying a plurality of surgical
fasteners to body tissue is provided. The surgical stapler includes a first body portion having
an anvil which defines a fastener forming surface against which surgical fasteners are driven;
a second body portion having an elongate retention channel; and a cartridge and/or a
disposable loading unit supported in the elongate retention channel of the second body
portion. The cartridge defines a plurality of slots and a tissue contacting surface; a plurality
of surgical fasteners disposed in the slots of the cartridge; a plurality of ejectors positioned
adjacent the surgical fasteners; and an actuator configured to enter and translate through the
cartridge to sequentially interact with the ejectors. The surgical stapler further includes at
least one conductive member supported by the second body portion for applying thermogenic
energy to the plurality of surgical fasteners for strengthening tissue in proximity to at least
one staple line and/or for providing hemostasis along the at least one staple line during
surgical stapling. g

The type of thermogenic energy applied to the surgical fasteners can be
radiofrequency, puré thermal, or resistive heating. The actuator can include two upstanding
cam wedges, an upstanding flange positioned between the cam wedges, and a knife blade

attached to the upstanding flange. The surgical stapler can include an elongated actuation
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member mounted for longitudinal movement within the second body portion and operatively
associated with the actuator such that longitudinal movement of the éctuation member causes
the actuator to interact with the ejectors to drive the surgical fasteners from the cartridge to be
formed against the anvil.

In the alternative, the surgical fasteners are energized via the anvil. In this
embodiment, the anvil surface is energized which in turn energizes the surgical staples as they
contact the anvil surface during surgical stapling. It is preferred to coat the metallic anvil
surface with an inéhlating material, such as Teflon, soft plastics (PVC), etc., to prevent the
energized anvil surface from energizing tissue which is contacted by the anvil surface.

During a surgical stapling procedure, as the staples are ejected against the anvil
surface, the staples seratch off the insulation coating and make contact with the metallic anvil
surface, thus becoming energized. In'the alternative, the staple-formihg pockets of the anvil
surface are not coated, such that the staples do not need to scratch off the insulation coating.
The rest of the anvil surface, however, is insulated. Further, it is preferred for the anvil to
energize the knife blade as the knife blade traverses through the disposable loading unit by
making contact with the knife blade, either directly or indirectly.

A method is further disclosed for providing hemostasis along at least one stapleiline
during surgical stapling. The method includes the steps of providing a plurality of surgical
fasteners; and applying thermogenic energy to an anvil surface against which the plurality of
surgical fasteners are driven when ejected by a staple actuator for energizing the plurality of
surgical fasteners via the anvil surface. The method can further comprise the step of applying
thermogenic energy to a knife blade during surgical stapling, either via the anvil surface
and/or some other.st'ructure, such as a cartridge housing the plurality of surgical fasteners.
The thermogenic energy can be applied to the surgical fasteners via the anvil surface
sequentially, and the type of thermogenic energy applied to the surgical fasteners via the anvil
surface can be radiofrequency, pure thermal, or resistive heating. As discussed above, the
entire anvil surface or the entire anvil surface, except for the pockets configured to engage the
surgical fasteners, is preferably insulated to prevent the anvil surface from energizing tissue.

During surgical stapling, the surgical fasteners are ejected and scratch the material
insulating the anvil surface (if the pockets are coated), thereby becoming energized. If the
pockets are not coated, the surgical fasteners make contact with the metallic anvil surface and

become energized.
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Further fea{‘lcures of the surgicél apparatus of the invention will become more readily
apparent to those skilled in the art from the following detailed description of the apparatus
taken in conjunction with the drawings.

- BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the surgical stapling apparatus of the invention will be

described hereinbelow with reference to the drawings wherein:

FIG. 1A is a perspective view of an electrosurgical stapling apparatus constructed in
accordance with a preferred embodiment with the clamping handle thereof disposed in an
upright open position;

FIG. 1B is a perspective view of the electrosurgical stapling apparatus illustrated in
FIG. 1A with the clamping hf;lndlé disposed in a closed position;

FIG.2 is an‘ekploded perspective view of the electrosurgical stapling apparatus of
FIGS. 1A and 1B;

FIG. 3 is a-perspective view of the lower body portion of the electrosurgical stapling
apparatus of FIGS. 1A and 1B;

FIG. 4A is a top plan view of the retention channel of the electrosurgical stapling
apparatus of FIGS. 1A and 1B;

FIG. 4B is a side elevational view of the retention channel shown in FIG.
4n;

FIG. 4C is a perspective view of the retention channel of FIGS. 4A and 4B with the
disposable loading unit retained therein;

FIG. 5A is an enlarged perspective view, with parts separated for ease of illustration,
of the disposable loading unit and actuation assembly of the electrosurgical stapling apparatus
of the subject application;

FIG. 5B is a cross-sectional view showing the engagement of the cartridge lip and the
retention channel;

FIG. 6A is a perspective view of the actuation sled of the disposable loading unit
shown in FIG. 5A :in a pre-formed condition;

FIG. 6B is a perspective view of the actuation sled shown in FIG. 6A in a formed
condition with the knife blade separated therefrom for illustrative purposes;

FIG.6Cisa perépective view of the formed actuation sled shown in FIG. 6B with the
knife blade mounted to the blade support portion thereof;
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FIG. 7 is a plan view of the preformed anvil plate which is mounted to the anvil
support beam of the upper body portion of the electrosurgical stapling apparatus shown in
FIGS. 1A and 1B; '

FIG. 7A is a plan view of the preformed anvil plate which is mounted to the anvil
support beam of the upper body portion of the electrosurgical stapling apparatus shown in
FIGS. 1A and 1B having an insulation material applied thereon;

FIG. 8 is a'cross-sectional viéw of the preformed anvil plate taken along line 8--8 of
FIG. 7;

FIG. 8A is a cross-sectional view of the preformed anvil plate taken along line 8--8 of
FIG. 7A;

FIG. 9 is a front end view of the preformed anvil plate illustrated in FIGS. 7 and 8;

FIG. 9A is a front end view of the préformed anvil plate illustrated iﬁ FIGS. 7 and 8
having an insulation material applied thereon;

FIG. 9B is a front end view of the preformed anvil plate illustrated in FIGS. 7 and 8
having an insulation material applied thereon;

FIG. 9C is a top view of the preformed anvil plate illustrated in FIGS. 7A and 8A
having an insulation material applied thereon except within staple-forming cups;

FIG. 9D is a cross-sectional view of a portion of the preformed anvil plate illustrated
in FIGS. 7A and 8A having an insulation material applied thereon and within staple-forming
cups;

FIG. 10 is a perspective view of the upper body portion of the electrosurgical stapling
apparatus of FIGS. 1A and 1B with an enlarged localized view of a distal portion thereof
illustrating the connectiye engagement between the anvil plate and the anvil support beam,;

FIG. 11 isan exbloded perspective view of an embodiment utilizing a lockout
mechanism to prevent reactuation of the apparatus;

FIG. 11A is an enlarged cross-sectional view of the T-shaped member of the lockout
mechanism; ‘

FIG. 12 is an enlarged perspective view of the actuation channel having an edge for
engagement by the hook of the lockout mechanism;

FIGS. 13A and 13B are side views of the lockout mechanism illustrating its

movement from a non-engaged to an engaged position;

10
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FIG. 14 is a side elevational view in cross-section of the electrosurgical stapling
apparatus of the present invention with the actuation sled disposed in a pre-actuated proximal
position; o

FIG. 15 is a side elevational view in cross-section of the electrosurgical stapling
apparatus of the present invention with the actuation sled disposed in a partially advanced
position; ‘

FIG. 16 is a side elevational view in cross-section of the electrosurgical stapling
apparatus of the subject application with the actuation sled advanced to the distal end of the
cartridge at the conclusion of a staple firing procedure;

FIG. 17 is a perspective view of an electrosurgical stapling apparatus constructed in
accordance with another preferred embodiment;

FIG. 18 is a perspective view of the distal end of the embodiment of the disclosure
shown in FIG. 17 i;vith the cartridge éssembly in an advanced position;

FIG. 19 is an exploded perspective view of the device shown in FIG. 17,

FIG. 20 is a perspective view of an electrosurgical stapling apparatus constructed in
accordance with another preferred embodiment; and

FIG. 21 is an enlarged perspective view of an end efféctor of the device shown in FIG.
20.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention provides a stapling apparatus which uses thermogenic energy,
preferably radiofrequency energy generated by an external radiofrequency generator, as well
as surgical fasteners or staples for strengthening tissue, providing hemostasis, tissue joining
or welding. The thermogenic energy also strengthens tissue in proximity to a staple line and
knife cut line and provides hemostasis along the staple and cut lines formed by the staples and
a knife blade during surgical stapling. The use of thermogenic energy provides short-term
hemostasis and sealing, and reduces or prevents staple line and cut line bleeding, while the
stapling features pfovide short and long-term tissue strength and hemostasis.

Staple line bleeding is reduced or prevented by the apparatus, by thermogenically
energizing the staples before, during, and/or after a stapling procedure to increase the
temperature of the staples to a temperature sufficient to cauterize tissue. Hence, as the staples
penetrate the tissue, the staples caqterize the tissue, including blood vessels, to reduce or

prevent staple line bleeding.

1
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Since staple line bleeding is reduced or prevented, the apparatus of the present
invention makes it possible to extend the applicable range of specific staple sizes to include
thinner, thicker and highly vascularized tissue. Accordingly, large-size staples can be used,
for example, with the apparatus of the present invention to join thin, highly vascularized
tissue. It is also provided that the present invention further reduces or prevents knife cut line
bleeding by energfzing a knife blade for cauterizing the tissue while it is being cut.

In the draWiﬁgs and in the following description, the term "proximal”, as is traditional,
will refer to the end of the apparatus which is closer to the operator, while the term "distal"
will refer to the end of the apparatus which is further from the operator.

Referring now to the drawings wherein like reference numerals identify similar

structural elements, there is illustrated in FIGS. 1A and 1B an electrosurgical stapling

~ apparatus constructed in accordance with a preferred embodiment and designated generally

by reference numeral 10 which includes a cartridge half-section 11a and an anvil half-section
11b. As will become readily apparent to those having ordinary skill in the art, stapling
apparatus 10 is constructed in such a manner so as to substantially reduce the costs associated
with its fabrication and assembly as compared to prior art linear staplers.

Referring to FIGS. 2 and 3, stapling apparatus 10 includes a body portion 12 defining
a handle for grasping and supporting the device. A retaining channel 14 is mounted in the
interior cavity 15 6f body portion 12 adjacent the distal end thereof. Retaining channel 14 is
dimensioned and configured to support a disposable loading unit 20, as illustrated in FIG. 4C.

As shown in FIG. 5A, the disposable loading unit 20 includes a cartridge 22 having a
plurality of slots 22¢ which support a corresponding number of metallic surgical staples 24, a
plurality of metallic staple pushers or ejectors 26 adapted and configured to eject the staples
24 from slots 22¢ when acted upon by a staple driving force, and an actuation sled or actuator
28 which is mounted to translate through cartridge 22 in a longitudinal direction to transmit a
staple driving force to ejectors 26 while simultaneously energizing ejectors 26 by
thermogenic energy generated by an external generator, preferably a radiofrequency
generator. The cartridge 22 is preferably composed of liquid crystal polymer material;
although other materials are contemplated. The cartridge 22 has a lip 23 which engages the

retention

~ channel 14 to prevent inward rotation of the cartridge (see FIG. 5B).

As best seén in FIG. 6A, actuation sled 28 is preferably monolithically formed from a

single piece of sheet metal or a similar conductive material which is folded into the desired
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structural conﬁguratibﬁ ‘shown in FIG. 6C. In this configuration, actuation sled 28 defines a
base portion 30, two upstanding cam wedges 32 and 34, and an upstanding shank 35 which
supports a knife blade 36. Knife blade 36 is preferably spot welded to shank 35, although
other known fastening methods may be employed, for transferring thermogenic energy to
knife blade 36 via actuation sled 28. It is contemplated to connect knife blade 36 to actuation
sled 28 via a non-conductive member, e.g., a plastic member, if heating of knife blade 36 is
not desired, or to simply remove knife blade 36 from upstanding shank 35.

As illustrated in FIG. 6B, a weldment port 37 and a winglet 39 are provided to
facilitate the proper alignment and cohesion of knife blade 36 to shank 35 during fabrication.
Cam wedges 32 and 34 are staggered with respect to one another so that one leads the other
throughout the sled's translation through cértridge 22. In doing so, the staple driving forces
within cart'r‘idgé' 22 remain balanced durfng a stéple driving operation. Longitudinéi slots 22a
and 22b accommodafe the longitudinalitranslation of cam wedges 32 and 34, while slot 22¢
accommédates the longitudinal translation of shank 35 (see FIG. 5A). Although illustrated
with a knife, it is also contemplated that the apparatus can be provided without a knife blade
to staple tissue without making an incision.

The base portion 30 of actuation sled 28 has a transverse slot 40 defined therein which
is dimensioned and configured to releasably retain an upturned flange 42 formed at the distal
end of elongated actuation channel 44 (FIG. 5A). When the disposable loading unit 20 is
placed into retaining channel 14 and actuation sled 28 is disposed in its proximal-most
position, flange 42 releasably engages slot 40. Thus, movement of actuation channel 44
moves actuation sled 28.

As shown in FIG. 5A, at least one wire 47 is connected to actuation channel 44 and to
an external generator (not shown), preferably a radiofrequency generator, for providing
thermogenic energy to actuation channel 44 to energize or heat the same. The energizing of
actuation channel 44 causes the energizing of actuation sled 28 via upturned flange 42,
thereby also energizing cam wedges 32, 34. Cam wedges 32, 34 in turn energize staple
pushers 26 which in turn energize staples 24 (see FIGS. 15 and 16). After a stapling
operation, when disposable loading unit 20 is removed from the retaining channel, flange 42
is easily disengaged from slot 40.

With continued reference to FIG. 5A, actuation channel 44 is defined by a base
portion 45 and two parallel upstanding beams 46 and 48 of elongate configuration. The distal

ends of beams 46 and 48 are staggered to match the staggered orientation of cam wedges 32
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and 34, respectively. The proximal end of each beam projects rearwardly to engage a non-
conductive mounting block 49 that is associated with firing knob 50. A pair of slots 52 (only
one of which is shown) are formed in mounting block 49 for receiving the proximal end of
each of the upstanding beams 46, 48 of actuation channel 44 and the slots are provided with
detents 54 for engaging apertures 56 in the beam ends to lockingly retain beams 46, 48 in
mounting block 49. In use, longitudinal movement of firing knob 50 causes corresponding
Jongitudinal translation of actuation channel 44 and actuation sled 28.

Referring to FIGS. 2 and 4C, retention channel 14 includes a base portion 60 and two
upstanding parallel walls 62 and 64. Numerical indicia is imprinted on the walls 62, 64 of
retention channel 14 to indicate the length of the staple line. Retention structures are
provided at the distal end of each of the walls 62, 64 to engage correspondlng structures
provided on the disposable loading unit 20. In particular, notches 66a and 66b are provided
for engaging corresponding protuberances, such as protuberance 67, and slots 68a and 68b are
provided for engaging corresponding detents, such as detent 69. These structures inhibit
lateral, longitudinal and perpendicular shifting of the cartridge 22 (and disposable loading
unit 20) within the'retaining channel 14. Ramped engagement slots 70a and 70b are also
defined in the oppesed walls of retention channel 14 for interacting with a pair of opposed
protuberances 72a and 72b (FIG. 5A) to guide the disposable loading unit 20 into retention
channel 14 when loaded into the electrosurgical stapling apparatus 10.

Referring again to FIG. 2, the electrosurgical stapling apparatus 10 further includes an
elongate anvil support beam 80 which has a generally U-shaped cross-sectional configuration.
Anvil support beam 80 and its associated structures are all conductive, except where
otherwise noted, and are also referred to herein as the "anvil half-section". Distal end portion
88 of the anvil support beam 80 in one embodiment is tapered in height “h” in a distal
direction to provide additional support and reduce deflection during a staple firing operation.
Proximal end portion 82 of support beam 80 has a notched area 84 for engaging a pair of
corresponding detents 86 (only one of which is shown), which extend into the cavity 15 of
body portion 12 adjacent the proximal end thereof. Detents 86 are engaged when cartridge
half-section 11a and anvil half-section 11b are mated with one another. Distal end portion 88
of anvil support beam 80 is configured to support a preformed anvil plate 90 against which
staples 24 are driven and formed during a stapling procedure.

Referring to FIGS. 7 and 8, anvil plate 90 is formed from a unitary piece of metal

(conductive material) and is cold formed and stamped to define a plurality of staple forming
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recesses, pockets or cups 91. Bach staple forming recess corresponds to a particular staple
housed within cartrldge 22. Anvil plate 90, as shown in FIG. 2, is provided with two opposed
tangs 92a and 92b which extend inwardly to engage complementary engagement slots 93b
(only one is shown) in anvil support beam 80 during fabrication and assembly (see FIG. 10).
The cross-sectional configuration of anvil plate 90 is dimensioned to complement the
cross-sectional geometry of support beam 80 (see FIG. 9). More particularly, cavity 97 which
extends along the length of anvil plate 90 corresponds to a similar channel formed in support
beam 80. These areas accommodate shank 35 and knife blade 36 as it translates distally to
form an incision iq stapled body tissue during a stapling operation.

Surfaces 97a of cavity 97, in 6ne embodiment, can be energized for energizing knife
blade 36 as it translates distally abutting surfaces 97a of cavity 97. In another embodiment as
shown By FIG. 9B, surfaces 97a of cavity 97 are insulated by insulation material 8‘9, such as
Teflon, plastics (P\‘/'C),‘ etc., to prevent an energized anvil plate 90 from energizing knife
blade 36 or tissue within cavity 97. ‘

A pair of rectangular apertures 95a and 95b are formed in anvil plate 90 adjacent the
proximal end thereof for receiving a pair of correspondingly positioned flanges or projections
96a and 96b which project upwardly away from the tissue contacting surface (see FIGS. 2 and
4C). The interaction between aperture 95a, 95b and flanges 96a, 96b ensures that cartridge
22 and anvil plate 90 are properly aligned with one another during a stapling procedure.
Flanges 96a, 96b are spaced proximally of tissue stop portion 61 of retention channel 14.
Portion 61 and the distal edge 13 of handle portion, best seen in FIG. 3, cooperate to prevent
tissue from extending proximally.

At least one return wire 81 is connected to anvil support beam 80 and to the external
generator for bipolar operation when the generator is activated. Bipolar operation is achieved
via wire 47, actuation channel 44 and its associated structures, anvil plate 90 and its
associated structures, anvil support beam 80, and wire 81. The non-conductive mounting
block 49 as well as other non-conductive member or surfaces, such as the top surface of
protective housing 25, insulates the conductive members of anvil half-section 11b with the
conductive members of cartridge half-section 11a. It is contemplated that return wire 81 can
be removed for monopolar operation. It is further contemplated that other types of
thermogenic energy can be applied besides radiofrequency energy, such as pure thermal and

resistive heating.
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It is further contemplated to connect the at least one return wire 81 to a component
other than anvil support beam 80, such as anvil half-section 11b, for energizing staples 24 via
an anvil half-sectiém structure, such és anvil plate 90. In this embodiment, anvil plate 90 is
energized which in turn energizes surgical staples 24 as they contact anvil plate 90 during
surgical stapling. It is preferred to coat metallic anvil plate 90 with an insulating material 89
(see FIGS. 7A-9B and FIG. 9D), such as Teflon, soft plastics (PVC), etc., to prevent the
energized anvil plate 90 from energizing tissue which is contacted by anvil plate 90. FIG. 9D
is an enlarged view of a portion of FIG. 8A showing insulating material 89 coating staple-
forming cups 91 of anvil plate 90. In FIGS. 7A-9C, the same reference numerals as in FIGS.
7-9 designate the same or similar components.

During a surgical stapling procedure, as staples 24 are ejected against anvil plate 90,
stéples 24 écratch off insufation ‘coatingl or ‘material 89 and make contacf with fnetallic anvil

plate 90, thus becoming energized. In the alternative, staple-forming cups 91 of anvil plate

'90 are not coated (see FIG. 9C), such that staples 24 do not need to scratch off the insulation

coating or material 89. The rest of anvil plate 90, however, is insulated by coating it with
insulating material 89.

Referring égain to FIG. 2, anvil half-section 11b of stapling apparatus 10 further
includes clamping handle 100 which is used to securely clamp tissué between the staple
forming surface of anvil plate 90 and the tissue contacting surface of cartridge 22. Clamping
handle 100 is pivotably mounted to anvil support beam 80 about a transverse pivot pin which
is not shown in the drawings. A pair of clamping hooks 102a and 102b depend from
clamping handle 100 for interacting with U-shaped clamping beam 104 supported within the
internal cavity defined in handle portion 12.

When apparatus 10 is assembled prior to use, notched area 84 at proximal end 82 of
anvil support beam 80 is engaged with the cooperating detents 86 in the inner cavity 15 of
body portion 12. Thereupon, anvil half-section 11b is mated with cartridge half-section 11a,
and clamping handle 100 is disposed in the upright unclamped position shown in FIG. 1A.
Subsequently, when body tissue is properly disposed between the staple forming surface of
anvil plate 90 and the tissue contacting surface of cartridge 22, anvil half-section 11bis
pivoted towards cartridge half-section 11a, about the detents in body portion 12, such that the
distal ends of clamping hooks 102a and 102b are positioned immediately adjacent the

proximal end of the base of U-shaped clamping beam 104. Concomitantly, flanges 96a and

16



10

15

20

25

30

WO 03/094745 PCT/US03/14520

96b engage apertures 95a and 95b in anvil plate 90 to ensure proper alignment of the anvil
and the cartridge.

Then, to securely clamp the captured body tissue, clamping handle 100 is pivoted
from the position illustrated in FIG. 1A to that which is shown in FIG. 1B. At such a time,
clamping hooks 102a and 102b engage the base of clamping beam 104, locking the apparatus
in a clamped condition. During clamping, the captured body tissue exerts a counter-force
against the tissue contacting surface of cartridge 22 and the fastener forming surface of the
anvil plate 90, urging the two structures apart. To overcome these forces and prevent the
proximal portion 82 of anvil support-beam 80 from bending, bearing surfaces are defined
within retention channell 14 to support the compressive forces generated during clamping. In
particular, as illustrated in FIG. 4A, opposed bearing shelves 110a. and 110b are stamp formed
in opposéd walls 62 and 64 of retention channel 14. The bearing shelves are positioned to
abut the medial section of anvil support beam 80 proximate the clamping handle pivot point.

It may also be desirable to provide a locking mechanism to prevent reactuation of the
apparatus after it has been actuated. For example, a locking member 120 shown in FIG. 11
can be positioned in thé retaining channel 114. Locking member 120 is biased to an upward
engagement position and each end extends through a window 141, 143 in the channel 114. A
T-shaped member 124 is positioned between the cam wedges 132, 134 to bias the hook
portion 122 out of engagement with the actuation channel 144. Head portion 126 of T-shaped
member 124 (FIG. 11A) is initially retained in the cartridge by a pair of detents in the
cartridge which extend into the knife slot. When the apparatus is actuated, head portion 126
of T-shaped member 124 is in the knife slot.

A second ;;air of detents (not.shown) at the distal end of the knife slot engages head
portion 126 of T-shaped member 124 to hold it at the distal end of cartridge 122 when cam
wedges 132, 134 are advanced to the distal position. When actuation channel 144 is retracted
from the post-actuated position to the pre-actuated position, T-shaped member 124 remains
forward allowing hook portion 122 to return to the upward position and extend through the
window 141 in retaining channel 114 to engage edge 143 (see FIGS. 12 and 13A) of actuation
channel 144 to prevent advancement of the actuation channel. FIGS. 134, 13B illustrate
movement of the locking member 120 from an initial non-engaged position (FIG. 13A) out of
engagement with actuation channel 144 to an engaged position (FIG. 13B) in engagement

with actuation channel 144 to prevent distal movement thereof.
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Referring now to FIGS. 14-16, there is illustrated, in sequential order, a staple firing
operation in which a plurality of staples are ejected from cartridge 22 and driven against the
staple forming surface of anvil plate 90. In operation, prior to firing electrosurgical stapling
apparatus 10, actuation sled 28 is in the proximal-most position shown in FIG. 14. At such a
time, knife blade 36 is enclosed in protective housing 25 formed adjacent the proximal end of
disposable loading unit 20. To fire the apparatus, firing knob 50 is moved in a distal direction.
Accordingly, as illustrated in FIG. 15, actuation channel 44 drives actuation sled 28 distally
into and through cartridge 22. During its distal translation, the angled leading surfaces of
cam wedges 32 and 34 sequentially contact ejectors 26, urging them in a direction transverse
to the direction of movement of actuation sled 28. As a result, ejectors 26 push staples 24
from their individual slots, driving each staple into a respective staple forrhing cup 91 in anvil
pIate 90. |

Sequential firing of the staples continues until actuation sled 28 is advanced to the
distal end of cartridge 22, at which time, all of the staples once housed within cartridge 22
will have been ejected (see FIG. 16). Thereafter, firing knob 50 is retracted to its original
position, the cartridge and anvil sections are separated, and the spent disposable loading unit
20 is removed from retaining channel 14. Subsequently, a new, fully loaded disposable
loading unit 20 can be positioned in retaining channel 14 such that the slot 40 of actuation
sled 28 engages flange br engagement member 42 of actuation channel 44 to enable re-use of
the apparatus.

It is provided that the thermogenic energy applied to actuation channel 44 also
energizes the top surface of cartridge 22 and the thermogenic energy applied to anvil support
beam 80 or anvil half-section 11b energizes anvil plate 90. Accordingly, the top surface of
cartridge 22 and anvil plate 90 behave in effect as two opposing electrodes for sealing tissue
therebetween prior to being stapled and/or cut. Also, if disposable loading unit 20 has been
spent, the apparatus 10 can just be used for sealing tissue by using the top surface of cartridge
22 and anvil plate 90 as the electrodes.

The thermogenic energy can be monopolar or bipolar radiofrequency, pure thermal,
and resistive heatiiig, and is applied to the stapling apparatus to energize or heat the staples
either directly and/or via one or more conductive members before, during, and/or after the
apparatus has stapled, cauterized, and/or cut tissue. It is further provided to equip the

apparatus of the present invention with an impedance or other feedback mechanism for
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monitoring at least one bharacteristic, such as voltage and current transients across the tissue,
for improved tissue sealing.

Another preferred embodiment of the disclosure will now be described with reference
to FIGS. 17-19. FIGS. 17 and 18 illustrate a fastener applying device shown generally as 200.
Fastener applying device 200 includes a housing 212 including stationary handle 214, a
distally extending body portion 216, and a transverse body portion 215. Transverse body
portion 215 is configured to receive support frame 218. Housing 212 may be constructed
from plastic fnatefial in the form of molded housing half-sections 212a and 212b. Housing
half-sections 212a and 212b are fastened together by a plurality of screws 219. Preferably,
housing 212 is constructed from fiberglass reinforced plastic, although other materials having
the requisite strength reqﬁirements may be used.

FIG. 19 illustrates a ﬁerépective view of fastener applying device 200 with the internal
components of device 200 separated from each other. The device 200 may be is fastened
together using screws 219 thﬁt extend between housing half-sections 212a and 212b, although
adhesives, ultrasonic welding, and other known fastening methods may also be used to fasten
the components of the device together.

An anvil (not shown) is fastened to a first leg 224 of the support frame 218. Any
known fastening technique may be used to fasten the anvil to first leg 224. The support frame
218 is substantially U-shaped and includes first leg 224, a second leg 226, and a base portion
228. First leg 224 extends substantially parallel to second leg 226. The support frame 218
may be monolithically formed by bending a sheet of material into the desired shape.
Preferably, suppoﬁ frame 218 is constructed from stainless steel, although other materials
having the requisite strength requirements may be used.

Cartridge carrier 238 is slidably supported about second leg 226 of support frame 218
and is movable towards first leg 224. Cartridge assembly 222 includes a body 204 having a
distal face 206 which is spaced from an open proximal end 274. A pusher bar channel 208
extends from the open end 274 through a portion of body 204. A plurality of slots 210 house
fasteners 221 (FIG. 19) and are configured to receive distally extending fingers 276 of pusher
bar 266. The slots 210 extend between the distal end of pusher bar channel 208 and the distal
face 206 of cartridge assembly 222. The outer surface of cartridge body 204 includes a pair
of transversely extending flanges 254. Cartridge carrier 238 is provided with means for

receiving and supporting cartridge assembly 222.
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The fasten:er applying device 200 has an approximation mechanism for advancing
cartridge assembly 222 and cartridge carrier 238. An approximating clamp 234 or lever is
pivotably mounted about pivot member 240 which is supported between housing half sections
212a and 212b in the proximal end of housing 212. The approximating clamp 234 is
movable into engagement with a proximal end of clamp slide 236 to linearly advance the
clamp slide 236 within body portion 216. A plurality of longitudinal slots 242 formed in
clamp slide 236 are configured to receive guide pins 244 to limit clamp slide 236 to a linear
path of travel.

The distal end of clamp slide 236 includes a pair of projections 246. The projections
246 are fastened within a pair of openings 248 formed in a proximal end of cartridge carrier
238, such that linear movement of clamp slide 236 is translated to corresponding linear
movement of cértrilige carrier 238.

Referring to FIG. 19, approximating clamp 234 includes an abutment end 262 having
a series of detents.Which are configured to be received in recesses 258 and 259 formed in an
angled proximal end 260 of clamp slide 236. The angled proximal end 260 of the clamp slide
236 and the abutment end 262 of the approximating clamp 234 are movable into engagement
to advance the cartri'dgé" assembly 222 towards the anvil. Preferably, approximating clamp
234 is constructed of plastic and clamp slide 236, cartridge carrier 238 and pusher bar 266 are
constructed of stainless steel. A proximal end of pusher bar 266 is connected to a wire 251
for energizing pusher bar 266 and clamp slide 236 and in turn energizing the distal end of
pusher bar 266 which includes energizing distally extending fingers 276. Wire 251 is
preferably connected to an electrosurgical generator for providing electrical energy to pusher
bar 266.

It is contemplated that wire 251 can be connected to any part of device 200, such as
first leg 224 and the metallic anvil, for energizing the fasteners via these members. For
example, the anvil is energized which in turn energizes the fasteners as they contact a surface
of the anvil during'surgical stapling. It is preferred to coat the metallic anvil plate with an
insulating material; such as Teflon, soft plastics (PVC), etc., to prevent the energized anvil
from energizing tissﬁe which is contacted by the anvil.

During a surgical stapling procedure, as the fasteners are ejected against a surface of
the anvil, the fasteners scratch off the insulation coating and make contact with the anvil, thus

becoming energized. In the alternative, staple-forming cups or pockets of the anvil are not
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coated, such that the fasteners do not need to scratch off the insulation coating. The rest of
the anvil, however, is insulated.

FIG. 19 illustrates the firing mechanism for applying the fasteners of device 200. The
firing mechanism includes a trigger actuator 264 and elongate pusher bar 266 slidably
received in a channel formed in clamp slide 236. Trigger actuator 264 is pivotable about
pivot pin 268 into engagement with a proximal end of pusher bar 266 to advance pusher bar
266 with respect to cartridge carrier 238. Pivot pin 268 is supported between housing half-
sections 212a and 212b.

The slots 242 of pusher bar 266 slidably receive the guide pins 244. Guide pins 244
limit pusher bar 266%6; linear path of travel identical to that of clamp slide 236. The distal
end of pusher bar 266 is formed with a head portion 272 configured to move through the open

4proximéi end 274 of éértridge asserhbly 222 to effect ejection of fasteners 221. The plurality

of distally extending ﬁﬁgers 276 are integrally formed on head portion 272. Each finger 276
has a concave distal surface configured to engage the fasteners 221 housed within cartridge
assembly 222 and energize the fasteners 221. Fingers 276 extend from head portion 272 in a
pattern that corresponds to the paftern that fasteners 221 are housed within cartridge assembly
222. For example, the pattern may be two staggered rows. Other patterns are also
contemplzited.

As illustrated in FIG. 19, the proximal end of pusher bar 266 has a locking surface
280 and a contact éurface 282. The frigger actuator 264 includes an engagement surface 284
which pivots into engagement with contact surface 282 of the pusher bar 266 to advance the
pusher bar 266 distally.

When the pusher bar 266 is in a retracted position,. locking surface 280 of the pusher
bar 266 is positioned to prevent engagement between engagement surface 284 of the trigger
actuator 264 and contact surface 282 of pusher bar 266. Thus, locking surface 280 prevents
firing fasteners 221 prior to sufficient approximation of cartridge assembly 222 and the anvil.
Before trigger actuator 264 can be rotated counter-clockwise to eject fasteners 221 from
device 200, the approximating clamp 234 must be rotated clockwise toward the stationary
handle 214 to advance clamp slide 236 distally. This frees trigger actuator 264 for pivotal
movement to fire the fasteners 221.

An adjustment member 290 is provided in the distal end of the device 200 to facilitate
ejection of fasteners 221 from fastener applying device 200. Adjustment member 290
includes a cylindrical shaft 292 having a pair of diametrically opposed first and second flats
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294 and 296, respéctively. Cylindrical shaft 292 extends through an opening formed in the
second leg 226 of support member 218 and through the distal end of a longitudinal
adjustment slot 298 formed in pusher bar 266. The adjustmen;c member 290 is secured to
support member 218 by adjustment nut 291. Shaft 292 is rotatable to align one of the
opposed flats 294 or 296 with a proximal end 299 of adjustment slot 298 to define a stop
surface for the pusher bﬁr 266. Since the flats 294 and 296 are formed at different depths into
the cylindrical shaft .292, shaft 292 may be rotated to change the position of the stop surface
to vary the stroke of the pusher bar 266.

An alignment mechanism is operatively connected to the approximation mechanism to
maintain alignment between cartridge assembly 222 and the anvil during approximation of
the anvil and cartridge 222. A more detailed description of a similar fastener applying device
as device 200 is fopnd in U.S. P‘afent:No. 5,964,394 ﬁéving a common assignee as the present
applicatién. The éntire contents of U.S. Patent No. 5,964,394 are incorporated herein by
reference.

With reference to FIGS. 20 and 21 there is shown another preferred embodiment of

the disclosure having a monopolar arrangement as device 200. FIGS. 20 and 21 illustrate a

fastener applying device shown generally as 300. Surgical stapling apparatus 300 includes a

handle assembly 312 and an elongated body 314. A disposable loading unit or DLU 316 is
releasably secured to a distal end of elongated body 314. DLU 3 16 includes a tool assembly
317 having a cartridge assembly 318 housing a plurality of metallic surgical staples and an
anvil assembly 320 movably secured in relation to cartridge assembly 318. Anvil assembly
320 is metallic and is energized by a wire 321 connected thereto for energizing the staples
during a stapling operation. DLU 316 is configured to apply linear rows of staples. Wire 321
is preferably connected to an electrosurgical generator for providing electrical energy to anvil
assembly 320. It is contemplated that wire 321 can be connected to any part of apparatus 300
besides anvil assembly 320.

It is preferred to coat metallic anvil assembly 320 with an insulating material, such as
Teflon, soft plastics ‘(PVC), etc., to prevent the energized anvil assembly 320 from energizing
tissue which is contacted by anvil assembly 320.

During a surgical stapling procedure, as the staples are €] ected against a staple-
forming surface of anvil assembly 320, the staples scratch off the insulation coating and make

contact with anvil assembly 320, thus becoming energized. In the alternative, staple-forming
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cups or pockets of anvil assembly 320 are not coated, such that the staples do not need to

- scratch off the insulation coating. The rest of anvil assembly 320, however, is insulated.

Handle assembly 312 includes a stationary handle member 322, a movable handle
member 324, and a barrel portion 326. Handle assembly 312 includes housing 336, which is
preferably formed:from molded housing half-sections 336a and 336b, which forms stationary
handle member 32:2 and barrel portion 326 of handle assembly 312. Movable handle member
324 is pivotably supported between housing half-sections 336a and 336b.

A rotatable member 328 is preferably mounted on the forward end of barrel portion
326 to facilitate rotation of elongated body 314 with respect to handle assembly 312. An
articulation lever 330 is also preferably mounted on the forward end of barrel portion 326
adjacent rotatable knob 328 to facilitate articulation of tool assembly 317. A pair of
retraction knobs 332 are movably positioned along barrel portion 326 to return surgical
stapling apparatus 300 to a retracted position as described in U.S. Patent No. 6,330,965 B1
having a common assignee as the present application. The entire contents of U.S. Patent No.
6,330, 965 B1 are incorporated herein by reference. |

Other types of staplers from those described herein can be designed to include
energizing means for energizing the staples during a stapling procedure, such as circular and
endoscopic staplers.

Although the subject apparatus has been described with respect to preferred
embodiments, it will be readily apparent to those having ordinary skill in the art to which it
appertains that changes and modifications may be made thereto without departing from the

spirit or scope of the claims appended hereto.
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IN THE CLAIMS:

1. In a surgical stapler including a first body portion defining a surface against
which a plurality of surgical staples are driven when ejected from a second body portion by an
actuation member mounted to translate through the first body portion, the second body
portion housing the plurality of surgical staples, the improvement comprising:

at least one conductive member supported by the first body portion for sequentially
applying thermogenic energy to the plurality of surgical staples for providing hemostasis

along at least one staple line during surgical stapling.

2. A surgical stapler as claim 1, wherein the type of thermogenic energy applied
to the surgical staples via the means for sequentially applying thermogenic energy is selected

from the group consisting of radiofrequency, pure thermal, and resistive heating.

3. A surgical stapler as claimed in any of the preceding claims, wherein the at

least one conductive member is a metallic anvil.

4. A surgical stapler as claimed in any of the preceding claims, wherein the
surface is an outer surface of the metallic anvil, and wherein the surface includes a plurality

of staple-receiving recesses.

5. A surgical stapler as claimed in any of the preceding claims, wherein the

surface is coated with an insulation material.

6. A surgical stapler as claimed in any of the preceding claims, wherein the
insulation material is configured for being partially removable by staples when driven against
the first body portion during surgical stapling for energizing the surgical staples via the at

least one conductive member.

7. A surgical stapler as claimed in any of the breceding claims, wherein the

plurality of staple-receiving recesses are not coated with the insulation material.

8. A surgical stapler as claimed in any of the preceding claims, wherein the

insulation material is selected from the group consisting of Teflon and plastics.
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9. A surgical stapler as claimed in any of the precedihg claims, wherein the
actuation member includes a knife blade.

10. A éurgical stapler as claimed in any of the preceding claims, wherein the
actuation member includes a sled with an actuating member having an upstanding flange and

the knife blade is fastened to the upstanding flange.

11. A surgical stapler as claimed in any of the preceding claims, wherein the knife
blade traverses through a cavity formed in the first body portion, and wherein at least one
other conductive member applies thermogenic energy to the knife blade during surgical

stapling to cauterize tissue along at least one cut line.

12. A surgical stapler as claimed in any of the preceding claims, wherein the at
least one other conductive member is a surface which defines the cavity, track, etc. traversing

the length of the first body portion.

13. A éﬁrgica‘l stapler as claimed in any of the preceding claims, wherein the at
least one conductive member energizes the plurality of surgical staples via the surface defined
by the first body portion for providing hemostasis along at least one staple line during

surgical stapling.
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