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(57) ABSTRACT

A forceps includes an end effector assembly having first and
second jaw members moveable with respect to one another
between an open position and a closed position. A knife
channel having a body and a base is defined within each jaw
member. A knife assembly includes a knife having a bifur-
cated distal end. The bifurcated end includes first and second
cutting members each defining an opposed cutting surface
and having a tab at a free end thereof for translation through
the base of a knife channel. The knife is translatable into the
channels when the jaw members are in the closed position
such that the cutting members are approximated when trans-
lated through the channels. The knife is also translatable into
the channels when the jaw membets are in the open position
such that the cutting members are flexed apart when trans-
lated through the jaw members.
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SURGICAL FORCEPS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional application of U.S.
patent application Ser. No. 12/906,672, filed Oct. 18, 2010,
the entire contents of which are incorporated herein by refer-
ence.

BACKGROUND

[0002] The present disclosure relates to surgical instru-
ments. More particularly, the present disclosure relates to
surgical forceps for sealing and/or cutting tissue.

TECHNICAL FIELD

[0003] Electrosurgical forceps utilize both mechanical
clamping action and electrical energy to effect hemostasis by
heating tissue and blood vessels to coagulate, cauterize and/or
seal tissue. As an alternative to open forceps for use with open
surgical procedures, many modern surgeons use endoscopic
or laparoscopic instruments for remotely accessing organs
through smaller, puncture-like incisions or natural orifices.
As a direct result thereof, patients tend to benefit from less
scarring and reduced healing time.

[0004] Endoscopic instruments, for example, are inserted
into the patient through a cannula, or port, which has been
made with a trocar. Typical sizes for cannulas range from
three millimeters to twelve millimeters. Smaller cannulas are
usually preferred, which, as can be appreciated, ultimately
presents a design challenge to instrument manufacturers who
must find ways to make endoscopic instruments that fit
through the smaller cannulas.

[0005] Many endoscopic surgical procedures require cut-
ting or ligating blood vessels or vascular tissue. Due to the
inherent spatial considerations of the surgical cavity, sur-
geons often have difficulty suturing vessels or performing
other traditional methods of controlling bleeding, e.g., clamp-
ing and/or tying-off transected blood vessels. By utilizing an
endoscopic electrosurgical forceps, a surgeon can either cau-
terize, coagulate/desiccate and/or simply reduce or slow
bleeding simply by controlling the intensity, frequency and
duration of the electrosurgical energy applied through the jaw
members to the tissue. Most small blood vessels, i.e., in the
range below two millimeters in diameter, can often be closed
using standard electrosurgical instruments and techniques.
However, if a larger vessel is ligated, it may be necessary for
the surgeon to convert the endoscopic procedure into an open-
surgical procedure and thereby abandon the benefits of endo-
scopic surgery. Alternatively, the surgeon can seal the larger
vessel or tissue. Typically, after a vessel or tissue is sealed, the
surgeon advances a knife to sever the sealed tissue disposed
between the opposing jaw members.

SUMMARY

[0006] The present disclosure relates to a forceps including
an end effector assembly. The end effector assembly includes
first and second jaw members disposed in opposed relation
relative to one another. One or both of the jaw members is
moveable with respect to the other between an open position
and a closed position for grasping tissue therebetween. A
knife channel is defined within each of the jaw members and
extends longitudinally therealong. Fach knife channel
includes a body portion and a base portion. A knife assembly
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is also provided. The knife assembly includes a knife having
abifurcated distal end. The knife is configured for translation
through the body portions of the knife channels. The bifur-
cated distal end of the knife includes first and second cutting
members. Fach cutting member defines an opposed cutting
surface and has a tab disposed at a free end thereof opposite
the opposed cutting surface. Each tab is configured for trans-
lation through the base portion of one of the knife channels.
The knife is translatable into the knife channels of the jaw
members when the jaw members are in the open or the closed
position. The first and second cutting members of the knife
are in an approximated position with respect to one another
when translated through the knife channels of the jaw mem-
bers when the jaw members are in the closed position. The
cutting members are flexed apart from one another in a spaced
relation when translated through the knife channels of the jaw
members when the jaw members are in the open position.

[0007] In one embodiment, the first and second cutting
members are resiliently moveable between the spaced-apart
and approximated positions. The first and second cutting
members may also be biased toward the approximated posi-
tion.

[0008] In another embodiment, when the first and second
cutting members are disposed at a distal end of the knife
channels, the jaw members may be moved between the open
and closed positions to produce a scissor-cutting effect on
tissue disposed between the jaw members.

[0009] In yet another embodiment, when the first and sec-
ond cutting members are translated through the knife chan-
nels with the jaw members in the closed position, the cutting
members produce a dissection-cutting effect on tissue dis-
posed between the jaw members.

[0010] In still another embodiment, one or both of the jaw
members includes an electrically conductive tissue sealing
surface disposed on an opposed surface thereof. The sealing
surface(s) is adapted to connect to a source of electrosurgical
energy for sealing tissue disposed between the jaw members.

[0011] In accordance with another embodiment of the
present disclosure, an end effector assembly for use with a
forceps is provided. The end effector assembly includes first
and second jaw members disposed in opposed relation rela-
tive to one another. One or both jaw members is moveable
with respect to the other between a spaced-apart position and
an approximated position for grasping tissue therebetween. A
cutting member is disposed within one of the jaw members.
The cutting member is selectively deployable from a retracted
position to an extended position. In the retracted position, the
cutting member is nested within a recessed portion defined
within the jaw member. In the extended position, the cutting
member is deployed between the jaw members to cut tissue
grasped therebetween.

[0012] Instill yet another embodiment, the cutting member
is coupled to the jaw members by an actuation mechanism.
The actuation mechanism may include a spring coupled to an
actuator.

[0013] In another embodiment, the cutting member is
biased toward the retracted position. Further, the cutting
member may be configured to return to the retracted position
upon movement of the jaw members from the approximated
position to the spaced-apart position.

[0014] In yet another embodiment, one or both of the jaw
members includes an electrically conductive tissue sealing
surface disposed on an opposed surface thereof. The sealing
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surface(s) is adapted to connect to a source of electrosurgical
energy for sealing tissue disposed between the jaw members.
[0015] In accordance with yet another embodiment of the
present disclosure, an end effector assembly for use with a
forceps is provided. The end effector assembly includes first
and second jaw members disposed in opposed relation rela-
tive to one another. One or both of the jaw members is move-
able with respect to the other between a spaced-apart position
and an approximated position for grasping tissue therebe-
tween. A transducer is disposed within one of the jaw mem-
bers and includes a cutting member coupled thereto. The
cutting member is configured to extend between the jaw
members when the jaw members are moved to the approxi-
mated position. Upon activation of the transducer, the trans-
duceris configured to vibrate the cutting member with respect
to the jaw members to cut tissue grasped between the jaw
members.

[0016] The transducer may be a piezoelectric transducer or
a high frequency transducer.

[0017] In yet another embodiment, the transducer is con-
figured to vibrate the cutting member in at least one of a
vertical and a horizontal direction.

[0018] In accordance with still yet another embodiment of
the present disclosure, a forceps is provided. The forceps
includes a housing having a shaft attached thereto and an end
effector assembly disposed at adistal end of the shaft. Theend
effector assembly includes first and second jaw members
disposed in opposed relation relative to one another. One or
both of the jaw members is moveable with respect to the other
between a spaced-apart position and an approximated posi-
tion for grasping tissue therebetween. A tubular member is
disposed within the shaft. The tubular member includes a
cutting edge formed at a distal end thereof. The tubular mem-
ber defined a lumen therethrough and is configured for pas-
sage of a fluid therein. The tubular member is translatable
from a retracted position to an extended position. In the
retracted position, the tubular member is disposed within the
shaft. In the extended position the tubular member is trans-
lated distally between the jaw members such that a portion of
the tubular member extends distally from a distal end of the

Jjaw members.

[0019] In one embodiment, the tubular member is a hypo-
tube.

[0020] In still another embodiment, a channel is defined

within one or both of the jaw members. The channel(s) is
configured for translation of the tubular member there-
through.

[0021] In yet another embodiment, one or both of the jaw
members includes an electrically conductive tissue sealing
surface disposed on an opposed surface thereof. The sealing
surface(s) is adapted to connect to a source of electrosurgical
energy for sealing tissue disposed between the jaw members.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Various embodiments of the presently disclosed for-
ceps are described herein with reference to the drawings,
wherein:

[0023] FIG. 1 is a perspective view of a forceps including
an end effector assembly in accordance with the present dis-
closure;

[0024] FIG. 2 is an enlarged, perspective view of the end
effector assembly of the forceps of F1G. 1

[0025] FIG. 3 is a front, cross-sectional view of the end
effector assembly of F1G. 2;
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[0026] FIG. 4A is a side view of a knife shown in an
approximated position and configured for use with the end
effector assembly of F1G. 2;

[0027] FIG. 4B is a side view of the knife of F1IG. 4A shown
in a spaced-apart position;

[0028] FIG. 5 is a side, cross-sectional view of the end
effector assembly of FIG. 2 in a closed position showing the
knife of FIG. 4 A translating therethrough in an approximated
position;

[0029] FIG. 6 is a side, cross-sectional view of the end
effector assembly of FIG. 2 in an open position showing the
knife of FIG. 4A translating therethrough in a spaced-apart
position;

[0030] FIG. 7A is a side, cross-sectional view of an end
effector assembly configured for use with the forceps of FIG.
1 according to another embodiment of the present disclosure
showing a cutting member in a retracted position;

[0031] FIG. 7B is a side, cross-sectional view of the end
effector assembly of FIG. 7A showing the cutting member
being deployed from the retracted position;

[0032] FIG. 7C is a side, cross-sectional view of the end
effector assembly of FIG. 7A showing the cutting member in
a deployed position;

[0033] FIG. 7D is a side, cross-sectional view of the end
effector assembly of FIG. 7A showing the cutting member
returning to the retracted position;

[0034] FIG. 8 is a side, cross-sectional view of an end
effector assembly configured for use with the forceps of FIG.
1 according to yet another embodiment of the present disclo-
sure showing a transducer disposed within a jaw member of
the end effector assembly;

[0035] FIG. 9A is a side, cross-sectional view of an end
effector assembly configured for use with the forceps of FIG.
1 according to still another embodiment of the present dis-
closure showing a tubular member advancing between jaw
members of the end effector assembly;

[0036] FIG. 9B is a front, cross-sectional view of the end
effector assembly of FIG. 9A;

[0037] FIG. 10 is a side, cross-sectional view of the end
effector assembly of FIG. 9A showing the tubular member
extending beyond a distal end of the jaw members;

[0038] FIG. 11A is a side, cross-sectional view of an end
effector assembly configure for use with the forceps of FIG. 1
according to still yet another embodiment of the present dis-
closure; and

[0039] FIG. 11B is a front, cross-sectional view of the end
effector assembly of FIG. 11A.

DETAILED DESCRIPTION

[0040] Embodiments of the presently disclosed surgical
instrument are described in detail with reference to the draw-
ing figures wherein like reference numerals identify similar
or identical elements. As used herein, the term “distal” refers
to the portion that is being described that is further from a
user, while the term “proximal” refers to the portion that is
being described that is closer to a user.

[0041] Turning now to FIG. 1, a forceps 10 is provided
including a housing 20, a handle assembly 30, a rotating
assembly 80, a trigger assembly 70 and an end effector assem-
bly 100. Forceps 10 further includes a shaft 12 having a distal
end 14 configured to mechanically engage end effector
assembly 100 and a proximal end 16 that mechanically
engages housing 20. Housing 20 includes two halves that
house the internal working components of forceps 10.
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Although shown as an endoscopic surgical instrument, for-
ceps 10 may also be configured as an open, hemostat-style
surgical instrument.

[0042] End effector assembly 100 includes a pair of
opposed jaw members 110 and 120. End effector assembly
1001s designed as a unilateral assembly, i.e., jaw member 120
is fixed relative to shaft 12 and jaw member 110 is moveable
about a pivot 103 (FIG. 2) relative to jaw member 120. How-
ever, either, or both jaw members 110, 120 may be moveable
with respect to the other.

[0043] Forceps 10 also includes an electrosurgical cable
610 that connects forceps 10 to a generator (not shown).
Cable 610 has sufficient length to extend through shaft 12 in
order to provide electrical energy to at least one of jaw mem-
bers 110 and 120 of end effector assembly 100. Alternatively,
forceps 10 may be configured as a battery powered instru-
ment.

[0044] With continued reference to FIG. 1, handle assem-
bly 30 includes a fixed handle 50 and a moveable handle 40.
Fixed handle 50 is integrally associated with housing 20 and
moveable handle 40 is moveable relative to fixed handle 50.
Moveable handle 40 of handle assembly 30 is ultimately
connected to a drive assembly (not shown) that, together,
mechanically cooperate to impart movement of jaw members
110 and 120 between an open, or spaced-apart position and a
closed, or approximated position.

[0045] Rotating assembly 80 is integrally associated with
housing 20 and is rotatable in either direction about a longi-
tudinal axis “A-A” to rotate end effector assembly 100 and,
thus, jaw members 110, 120, with respect to housing 20 about
longitudinal axis “A-A.”

[0046] Referring now to FIG. 2, one embodiment of an end
effector assembly for use with forceps 10 (FIG. 1) is shown
generally identified by reference numeral 100. As mentioned
above, end effector assembly 100 is disposed at distal end 14
of shaft 12 and includes first and second jaw members 110,
120, respectively, disposed in opposing relation relative to
oneanother. Each jaw member 110, 120 includes a respective
electrically conductive tissue sealing surface 112, 122 dis-
posed on an opposed surface thereof and an outer jaw housing
114, 124, respectively.

[0047] As best shown in FIG. 3, each jaw member 110, 120
includes a knife channel 115, 125, respectively, defined
therein and extending therealong. Knife channels 115, 125 of
jaw members 110, 120, respectively, bisect sealing surfaces
112, 122 of jaw members 110, 120, respectively, into longi-
tudinal sealing surface sections 112a, 1125 and 122a, 1225,
respectively, that are disposed on either side of respective
knife channels 115, 125. Further, knife channel 115 includes
a body portion 116 and a base portion 117 configured such
that knife channel 115 defines a “T”-shaped configuration.
Similarly, knife channel 125 includes a body portion 126 and
a base portion 127 and defines a “T”-shaped configuration.
Upon movement of jaw members 110, 120 to the approxi-
mated position, the opposed “T”-shaped knife channels 115,
125 of jaw members 110, 120, respectively, cooperate to form
an “T”-shaped channel extending longitudinally through jaw
members 110, 120.

[0048] FIGS. 4A-4B show a knife 160 of knife assembly
150 (FIGS. 5-6) that is configured for translation from an
initial position within shaft 12 (FIG. 2) through knife chan-
nels 115, 125 of jaw members 110, 120, respectively, to cut
tissue disposed therebetween. Knife 160 includes an elon-
gated body 161 and a bifurcated distal end 162. Bifurcated
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distal end 162 of knife 160 includes first and second cutting
members 165, 175, respectively, extending distally from
elongated body 161 of knife 160. More specifically, each
cutting member 165, 175 includes a respective fixed end
165a,175a and arespective free end 165b, 175b. Each cutting
member 165, 175 also includes an opposed cutting surface, or
edge 167, 177, respectively. A tab 168, 178 is disposed oppo-
site cutting edges 167, 177 on each of cutting members 165,
175, respectively, at respective free ends 1655, 1755 thereof.

[0049] As shown in FIGS. 5 and 6, proximal end 164 of
knife 160 is fixedly-engaged to a distal end 155 of a drive bar
154 that extends through shaft 12, ultimately coupling to
trigger 70 (FIG. 1) for selectively translating knife 160
between a retracted position, wherein knife 160 is disposed
within shaft 12 (FIG. 2), and an extended position, wherein
knife 160 is advanced distally through channels 115, 125 of
jaw members 110, 120, respectively (FIGS. 5 and 6).

[0050] As mentioned above, knife 160 is configured for
translation through knife channels 115, 125 of jaw members
110, 120, respectively. Specifically, tabs 168, 178 are config-
ured for translation through respective base portions 117, 127
of channels 115, 125, while cutting members 165, 175 are
configured for translation through body portions 116, 126 of
channels 115, 125 of jaw members 110, 120, respectively.
Accordingly, tabs 168, 178 and base portions 117, 127 may be
complementarily-dimensioned such that tabs 168, 178 of
respective cutting members 165, 175 of knife 160 are retained
within respective base portions 117, 127 of channels 115, 125
during translation therethrough. Retaining tabs 168, 178
within base portions 117, 127 of channels 115, 125, respec-
tively, helps ensure that knife 160 is consistently translated
through channels 115, 125 of jaw members 110, 120, respec-
tively, to cut tissue disposed therebetween. In other words,
base portions 117, 127 of channels 115, 125, respectively,
serve as tracks for guiding the translation of tabs 168, 178 of
cutting members 165, 175, respectively, of knife 160 through
channels 115, 125 of respective jaw members 110, 120.

[0051] With reference again to FIGS. 4A and 4B, cutting
members 165, 175 of knife 160 are moveable with respect to
one another between an approximated position (F1G. 4A) and
a spaced-apart position (FIG. 4B). In the approximated posi-
tion, as shown in FIG. 4A, cutting members 165, 175 definea
relatively small gap between opposed cutting edges 167, 177.
In the spaced-apart position, on the other hand, as shown in
FIG. 4B, cutting members 165, 175 are flexed apart from one
another to define a relatively large gap between opposed
cutting edges 167, 177. Cutting members 165, 175 may be
formed from a resilient, spring-like material to facilitate
movement of cutting members 165, 175 between the approxi-
mated position (FI1G. 4A) and the spaced-apart position (FIG.
4B). Further, detents 163 may be defined within elongated
body 161 of knife 160 toward distal end 162 thereof to facili-
tate movement of cutting members 165, 175 between the
approximated position (FIG. 4A) and the spaced-apart posi-
tion (FIG. 4B). Alternatively, cutting members 165, 175 may
be pivotably engaged at fixed ends 165a, 1754, respectively,
thereof or may be engaged in any other suitable fashion such
that cutting members 165, 175 are moveable with respect to
one another between an approximated position (F1G. 4A) and
a spaced-apart position (FIG. 4B). Additionally, cutting
members 165, 175 may be biased toward the approximated
position or, alternatively, may be biased toward the spaced-
apart position.
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[0052] Referring now to FIGS. 5 and 6 in conjunctions with
FIGS. 4A and 4B, knife 160 may be translated through knife
channels 115, 125 of respective jaw members 110, 120 when
jaw members 110, 120 are disposed in either of the closed
position (FIG. 5) or the open (FIG. 6) position. When jaw
members 110, 120 are in the closed position, as shown in FIG.
5, channels 115, 125 are substantially parallel with one
another and are approximated with respect to one another.
Accordingly, when knife 160 is translated through channels
115, 125 when jaw members 110, 120 are in the closed
position, the retention of tabs 168, 178 within respective base
portion 117, 127 of channels 115, 125 maintains cutting
members 165, 175 in the approximated position (FIG. 4A),
substantially parallel to one another. On the other hand, when
jaw members 110, 120 are moved to the open position, as
shown in FIG. 6, channels 115, 125 are no longer parallel but,
rather, are increasingly spaced-apart from one another from
proximal ends 110a, 120a (FIG. 2) to distal ends 1105, 1205
(FIG. 2) of jaw members 110, 120, respectively. Thus, due to
the retention of tabs 168, 178 of cutting members 165, 175
within base portions 117, 127 of respective channels 115,
125, cutting members 165, 175 are increasingly flexed apart
from one another from the approximated position (FIG. 4A)
to the spaced-apart position (FIG. 4B) as knife 160 is trans-
lated distally through knife channels 115, 125 when jaw
members 110, 120 are in the open position.

[0053] Theuse and operation of end effector assembly 100
will be described with reference to FIGS. 2-6. In use, end
effector assembly 100 is adapted to operate in at least three
different modes: a “sealing” mode, a “dissecting” mode, and
a “scissor-cutting,” or “shearing” mode. Any of these modes
may be performed independently or in conjunction with any
other modes of end effector assembly 100.

[0054] Regarding the “sealing” mode, end effector assem-
bly 100 may be used to seal tissue. Initially, with jaw mem-
bers 110, 120 in the open position, end effector assembly 100
1s positioned such that tissue to be sealed is disposed between
jaw members 110, 120. Jaw members 110, 120 may then be
moved to the closed position, e.g., by squeezing moveable
handle 40 (FIG. 1) with respect to fixed handle 50 (F1G. 1), to
grasp tissue between sealing surfaces 112, 122 of jaw mem-
bers 110, 120, respectively. Next, electrosurgical energy is
supplied to sealing surfaces 112 and/or 122 and is conducted
through tissue disposed therebetween for sealing tissue
grasped between sealing surfaces 112, 122. Accordingly, a
tissue seal may be effected substantially along a width of
sealing surfaces 112, 122 of jaw members 110, 120, respec-
tively.

[0055] Referring now to FIG. 5, the “dissecting” mode of
end effector assembly 100 may be used to dissect, or divide
tissue along the previously formed tissue seal (or may other-
wise be used to dissect tissue grasped between jaw members
110, 120). With jaw members 110, 120 in the closed position
grasping tissue between sealing surfaces 112, 122, respec-
tively, knife 160 of knife assembly 150 may be advanced
distally from shaft 12 and through knife channels 115, 125 of
jaw members 110, 120, respectively, to divide tissue disposed
between sealing surfaces 112, 122. More particularly, upon
actuation, e.g., upon depression of trigger 70 (FIG. 1), drive
bar 154 is urged distally, thereby translating knife 160 distally
through end effector assembly 100.

[0056] As knife 160 is translated distally from shaft 12 into
end effector assembly 100, tabs 168, 178 of cutting members
165, 175 of bifurcated distal end 162 of knife 160 are retained
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within and translated through respective base portions 117,
127 of channels 115, 125, as best shown in FIG. 3. At the same
time, cutting members 165, 175 are translated through
respective body portions 116, 126 of channels 115, 125. With
jaw members 110, 120 in the closed position, channels 115,
125 cooperate to define the “I”-shaped channel discussed
above. Accordingly, base portions 117, 127 of channels 115,
125 are substantially parallel and approximated with respect
to one another when jaw members 110, 120 are in the closed
position. Thus, as mentioned above, when knife 160 is
advanced distally through the closed jaw members 110, 120,
the retention of tabs 168, 178 of cutting members 165, 175
within base portions 117, 127 of respective channels 115,
125, maintains cutting members 165, 175 in the approxi-
mated position (see FIG. 4A).

[0057] As knife 160 is translated further distally through
end effector assembly 100, opposed cutting edges 167,177 of
cutting members 165, 175 are advanced through tissue
grasped between sealing surfaces 112, 122 of jaw members
110, 120, respectively, to divide tissue disposed therebe-
tween. The bifurcated configuration of cutting members 165,
175 of knife 160 facilitates dissection of tissue by providing
two opposed cutting edges 167, 177, creating a larger cutting
area, and also facilitating dissection of tissue by funneling
tissue into the gap defined between cutting members 165,
175, e.g., between cutting edges 167, 177, allowing for dis-
section of tissue substantially along the entire length of cut-
ting edges 167, 177.

[0058] Referring now to FIG. 6, the “scissor-cutting” or
“shearing” mode of end effector assembly 100 is described.
Initially, jaw members 110, 120 are moved to the open posi-
tion and are positioned such that tissue to be cut is disposed
therebetween. In this open position, as mentioned above,
channels 115, 125 are increasingly flexed, or spaced-apart
from one another from proximal ends 110q, 120a to distal
ends 1105, 1205 of jaw members 110, 120, respectively. With
jaw members 110, 120 in this open position, trigger 70 (FIG.
1) is actuated to advance drive bar 154 distally, thereby trans-
lating knife 160 distally through channels 115, 125 of jaw
members 110, 120, respectively. More specifically, knife 160
is translated distally into end effector assembly 100 such that
tabs 168, 178 of respective cutting members 165, 175 are
translated through base portions 117, 127 of channels 115,
125 of jaw members 110, 120, respectively. The retention of
tabs 168, 178 within base portions 117, 127 of respective
channels 115, 125 cause cutting members 165, 175 to increas-
ingly flex apart from one another to the spaced-apart position
(FIG. 4B) as knife 160 is translated from proximal ends 1104,
120q to distal end 1105, 1205 of jaw members 110, 120,
respectively.

[0059] As shown in FIG. 6, when knife 160 is translated
through end effector assembly 100 with jaw members 110,
120 in the open position, end effector assembly 100 defines an
“open-scissor” configuration. More particularly, opposed
cutting edges 167, 177 of respective cutting members 165,
175 extend inwardly toward one another from channels 115,
125, respectively, to define the scissor-cutting edges 167,177
of the scissor blades (jaw members 110, 120). End effector
assembly 100 may include a locking mechanism (not shown)
for fixing cutting members 165, 175 in this extended position
wherein cutting edges 167, 177 act as the scissor-cutting
edges 167, 177 of jaw members 110, 120, respectively.
[0060] From the position shown in FIG. 6, end effector
assembly 100 may be advanced distally with respect to tissue
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to dissect through tissue, or, alternatively, jaw members 110,
120 may be moved between the open and closed positions for
scissor-cutting tissue disposed between jaw members 110,
120. More particularly, during scissor-cutting, cutting mem-
bers 165, 175 are moved between the spaced-apart position
and the approximated position as jaw members 110, 120 are
moved between the open and closed positions. As a result,
opposed cutting edges 167, 177 are moved between the
spaced-apart position and the approximated position, cutting
tissue disposed therebetween in a scissor-like fashion.
[0061] Another embodiment of an end effector assembly,
end effector assembly 200, configured for use with forceps 10
(FIG.1)is shownin FIGS. 7A-7D. As in the previous embodi-
ment, end effector assembly 200 includes first and second jaw
members 210, 220, respectively, disposed in opposed relation
relative to one another. One (or both) of jaw members 210,
220 is moveable with respect to the other about a pivot 203
between an open, or spaced-apart position and a closed, or
approximated position for grasping tissue therebetween.
Each jaw member 210, 220 also includes an electrically con-
ductive tissue sealing surface 212, 222, respectively, disposed
on an opposed surface thereof and a respective outer jaw
housing 214, 224.

[0062] One (or both) of the jaw members, e.g., jaw member
210, includes a cutting assembly 250 disposed within a cavity
216 defined therein. Cutting assembly 250 includes a cutting
member 260, an actuation mechanism, e.g., aspring 272 (or a
wire or link (not shown)) and a cable 274 (or shaft (not
shown)) coupled to cutting assembly 250, extending through
shaft 12 (FIG. 1) and ultimately coupling to trigger 70 (FIG.
1) for selectively deploving cutting member 260 from a
retracted position (FIG. 7A) to an extended position (FIG.
7C) for cutting tissue disposed between jaw members 210,
220. Jaw member 220 may also include a cavity, or channel
226 defined therein to permit full extension of cutting mem-
ber 260 through the gap “G” defined between jaw members
210, 220 to cut tissue disposed therebetween.

[0063] In the illustrated embodiment, cutting member 260
defines a triangular cross-sectional profile and includes a
serrated bottom cutting edge 262, although other cross-sec-
tional and/or cutting edge configurations may be provided.
Cutting member 260 is coupled at a proximal end thereof to
the actuation mechanism, e.g., spring 272. The actuation
mechanism may include hydraulics, cables, linkages, or any
other spring-like mechanism capable of deploying cutting
member 260 from the retracted position to the extended posi-
tion. Alternatively, the actuation mechanism may include a
shape memory element that is elongated upon heating to
deploy cutting member 260 from the retracted position to the
extended position. Cable 274 is coupled to spring 272 and
extends proximally from jaw member 210, through shaft 12
(FIG. 1), ultimately coupling to trigger 70 (FIG. 1) for user-
controlled activation of cutting assembly 250. Upon activa-
tion, e.g., upon depression of trigger 70 (FIG. 1) cable 274
mechanically, electrically, or electro-mechanically actuates
the actuation mechanism, e.g., spring 272, to deploy cutting
member 260 from the retracted position (FIG. 7A) to the
extended position (FIG. 7C).

[0064] As shown in FIG. 7A, jaw members 210, 220 are
disposed in the approximated position and cutting member
260 is disposed in the retracted position. More particularly, in
the retracted position, cutting member 260 is nested within
cavity 216 defined within jaw member 210. Cavity 216 may
define a triangular cross-sectional profile that is sloped
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complementarily to cutting member 260 such that, in the
retracted position, a proximal side of cutting member sub-
stantially mates with a proximal surface of cavity 216 and
such that an angled top side of cutting member 260 substan-
tially mates with an angled top surface of cavity 216. Further,
cavity 216 may be dimensioned such that, in the retracted
position, cutting member 260 is nested completely therein. In
other words, when cutting member 260 is in the retracted
position, bottom cutting surface 262 is completely disposed
within cavity 216 and, thus, does not extend, or protrude into
the gap space “G” defined between jaw members 210, 220. As
can be appreciated, such a configuration prevents cutting
member 260 from interfering with jaw members 210, 220
during the grasping and/or sealing of tissue.

[0065] Spring 272 (or other actuation mechanism) may be
biased toward the extended position, thus biasing cutting
member 260 toward the extended position. Accordingly, with
spring 272 biased toward the extended position, a releasable
locking mechanism 275 may be provided for releasably lock-
ing cutting member 260 in the retracted position (FIG. 7A)
against the bias of spring 272. Thus, when cutting member
260 is locked in the retracted position, as shown in FIG. 7A,
spring 272 is “set” or “armed” for deployment. Accordingly,
upon unlocking of locking mechanism 275, e.g., upon actua-
tion of cutting assembly 250, spring 272 and, thus, cutting
member 260, are deployed to the extended position. Further,
the releasable locking mechanism 275 may include one or
more safety features configured to prevent inadvertent
deployment of cutting member 260 such as, for example, an
automatic locking feature that prevents deployment of cutting
member 260 when jaw members 210, 220 are in the spaced-
apart position.

[0066] In operation, with reference now to FIGS. 7A-7D,
jaw members 210, 220 of end effector assembly 200 are
configured for movement between the spaced-apart position
and the approximated position for grasping tissue therebe-
tween. With tissue grasped between jaw member 210, 220, as
in the previous embodiment, electrosurgical energy may be
supplied to one (or both) of opposed tissue sealing surfaces
212, 222 of jaw members 210, 220, respectively, and con-
ducted through tissue to effect a tissue seal.

[0067] Further, cutting assembly 250 is configured for cut-
ting, or dividing tissue grasped between jaw members 210,
220. With tissue grasped between jaw members 210, 220,
trigger 70 (FIG. 1) may be depressed to activate, or deploy
spring 272 from the locked, retracted position. As best shown
in FIG. 7B, upon release of locking mechanism 275, e.g,,
upon depression of trigger 70 (FIG. 1), the “armed” spring
272 is deployed, expanding back toward the biased, extended
position from proximal ends 210a, 220a to distal ends 2105,
2204 of jaw members 210, 220, respectively. With spring 272
disposed between the relatively fixed proximal surface of jaw
member 210 that defines cavity 216 and the proximal side of
the moveable cutting member 260, cutting member 260 is
urged distally by the expansion of spring 272 back to the
biased, or at-rest position. Additionally, due to the comple-
mentary triangular cross-sectional profile configurations of
cavity 216 and cutting member 260, cutting member 260 is
angled inwardly toward jaw member 220 upon distal transla-
tion of cutting member 260. In other words, as cutting mem-
ber 260 is advanced distally, the angled top side of cutting
member 260 is slid distally and inwardly, guided by and
sliding along the angled top surface of cavity 216 such that
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cutting member 260 is extended into the gap space “G”
defined between sealing surfaces 212, 222 of jaw members
210, 220, respectively.

[0068] With reference now to FIG. 7C, as cutting member
260 is slid further distally and inwardly, cutting member 260
eventually extends into the gap space “G” between jaw mem-
bers 210, 220 and contacts tissue grasped between jaw mem-
bers 210, 220. Serrated cutting edge 262 of cutting member
260 facilitates separation of tissue as cutting member 260 is
advanced therethrough. More particularly, since cutting
member 260 is translated inwardly toward jaw member 220
with respect to tissue in addition to being translated distally
with respect to tissue, the serrations of cutting edge 262
“catch” and divide tissue in a single pass, functioning simi-
larly to a single stroke of a serrated knife or a single stroke of
a handsaw.

[0069] Spring 272 may be configured to exert a sufficient
deployment force such that, upon actuation, e.g., upon
depression of trigger 70 (FIG. 1), spring 272 urges cutting
member 260 between jaw members 210, 220, completely
through tissue disposed therebetween, and into channel 226
defined within jaw member 220. In other words, the stored
energy in spring 272 (or other actuation mechanism ), which is
dependent upon the spring constant, must be great enough to
urge cutting member 260 through tissue and into channel 226
of jaw member 220, overcoming the resistive forces of tissue
as cutting member 260 is advanced therethrough. Accord-
ingly, spring 272 (or other actuation mechanism) may be
configured according to a particular size and/or composition
of tissue or range of sizes and/or compositions of tissue to be
sealed and cut.

[0070] With reference now to FIG. 7D, once tissue grasped
between sealing surfaces 212, 222 of jaw members 210, 220,
respectively, has been divided, e.g., once cutting member 260
has been deployed from cavity 216 of jaw member 210 (the
retracted position), through tissue and into channel 226 of jaw
member 220 (the extended position), jaw members 210, 220
may be moved from the approximated position to the spaced-
apart position to release the sealed and divided tissue so that,
ultimately, end effector assembly 200 may be removed from
the surgical site.

[0071] Upon movement of jaw members 210, 220 to the
spaced-apart position, cutting assembly 250 may be config-
ured such that spring 272 and cutting member 260 are auto-
matically returned to the retracted position. More particu-
larly, upon return of moveable handle 40 (FIG. 1) with respect
to fixed handle 50 (FIG. 1) to the initial position shown in
FIG. 1, jaw members 210, 220 are moved to the spaced-apart
position. As jaw members 210, 220 are increasingly spaced-
apart from one another, locking mechanism 275 may be con-
figured to reset, or “re-arm” spring 272, such that cutting
member 260 is returned and fixed in the retracted position.
Springs, hydraulics, or other mechanical, electro-mechani-
cal, or electrical mechanisms may be included to facilitate the
automatic return and rearming of spring 272 and cutting
member 260 upon movement of jaw members 210, 220 to the
spaced-apart position.

[0072] Alternatively, spring 272 may be returned to the
retracted position by translating cable 274 distally to engage
locking mechanism 275 with cutting member 260 and there-
after translating cable 274 proximally to retract cutting mem-
ber 260. This may be accomplished by returning trigger 70
(FIG. 1) to its initial position. Further, cable 274 may be
engaged to cutting member 260, in addition to, or in place of
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spring 272. In such an embodiment, cable 274 is translated
between a proximal position and a distal position to move
cutting member 260 between the retracted and extended posi-
tions, e.g., via selective actuation of trigger 70 (FIG. 1).
[0073] Referring now to the embodiment of FIG. 8, end
effector assembly 300 is configured for use with forceps 10
(FIG.1) and generally includes first and second jaw members
310, 320, respectively. Each jaw member 310, 320 includes
an electrically conductive tissue sealing surface 312, 322,
respectively, disposed on an opposed surface thereof and a
respective outer jaw housing 314, 324. Jaw members 310, 320
are moveable between a spaced-apart position and an
approximated position for grasping tissue therebetween.
[0074] One (or both) of the jaw members, e.g., jaw mem-
bers 320, includes a cutting assembly 330 disposed within a
cavity 326 defined therein. Cutting assembly 330 includes a
transducer 350 positioned within cavity 326, a cutting mem-
ber 360 disposed on and operably-coupled to transducer 350
and a control wire(s) 370 coupled to transducer 350. The
cutting member 360 defines a cutting blade or edge 362
extending from cavity 326 between sealing surfaces 312, 322
of jaw members 310, 320, respectively. Control wire(s) 370
extends from jaw members 320 and through shaft 12 (FIG. 1)
for electrically coupling transducer 350 to an energy source,
e.g., electrosurgical cable 610 (FIG. 1), and to a switch 90
(FIG. 1) for selectively controlling transducer 350.

[0075] Jaw member 310 may include a cavity 316 defined
therein and positioned opposite cutting assembly 330 to per-
mit full approximation of jaw members 310, 320. In other
words, upon movement of jaw members 310, 320 to the
approximated position, cutting edge 362 of cutting member
360 of cutting assembly 330 may extend at least partially into
cavity 316 such that cutting edge 362 does not contact sealing
surface 312 of jaw member 310 when jaw members 310, 320
are in the approximated position. Further, cavity 316 of jaw
member 310 may be configured to permit oscillation of cut-
ting member 360 with respect to jaw members 310, 320 when
jaw members 310, 320 are in the approximated position with-
out cutting member 360 contacting jaw member 310.

[0076] Transducer 350 may be a piezoelectric transducer, a
high-frequency transducer, or any other suitable transducer.
Transducer 350 is configured to convert electrical energy
supplied thereto, e.g., from control wire(s) 370 via a suitable
energy source, into mechanical, or vibrational energy to oscil-
late, or vibrate cutting member 360 of cutting assembly 330.
Transducer 350 may be configured to vibrate cutting member
360 in a vertical and/or a horizontal direction with respect to
jaw members 310, 320. Transducer 350 may further be con-
figured to operate in several modes, e.g., a high frequency
mode and a lower frequency mode, and, accordingly, switch
90 (FIG. 1) may include an “off” setting, and one or more
“on” settings corresponding to the different operational
modes of transducer 350.

[0077] As in the previous embodiments, end effector
assembly 300 may be used to seal tissue. In order to seal
tissue, jaw members 310, 320 of end effector assembly 300
are moved from the spaced-apart position to the approxi-
mated position to grasp tissue therebetween. With tissue
grasped between jaw members 310, 320, electrosurgical
energy may be supplied to tissue sealing surfaces 312 and/or
322 of respective jaw members 310, 320 to seal tissue grasped
therebetween. During tissue sealing, transducer 350 remains
in “off” position. Thus, while tissue grasped between jaw
members 310, 320 may contact cutting surface 362 of cutting
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member 360, tissue is substantially unaffected due to the
stationary position of cutting surface 362 of cutting member
360 with respect to jaw members 310, 320.

[0078] Once tissue sealing is complete, and with tissue still
grasped between sealing surfaces 312, 322 of jaw members
310, 320, respectively, switch 90 (FIG. 1) may be moved to
the “on” position to activate transducer 350 for cutting tissue
disposed between jaw members 310, 320. More specifically,
as mentioned above, when transducer 350 is activated, elec-
trical energy supplied thereto by wire(s) 370 is converted into
mechanical energy for vibrating cutting member 360 and,
thus, cutting edge 362 with respect to tissue grasped between
jaw members 310, 320. Cutting edge 362 may include sharp-
ened and/or textured features to facilitate cutting of tissue
upon vibration of cutting member 360 with respect to tissue.
Further, as vibrating cutting edge 362 contacts tissue and is
vibrated with respect to the relatively fixed tissue, the friction
created may thermally-enhance the cutting of tissue disposed
between jaw members 310, 320.

[0079] As mentioned above, transducer 350 may be con-
figured to operate in multiple modes corresponding to differ-
ent frequencies and/or directions of motion. Accordingly, the
operator may select the particular mode, e.g., high frequency,
that is suitable for dividing a particular size and/or composi-
tion of tissue.

[0080] With reference now to FIGS. 9A-10, another end
effector assembly configured for use with forceps 10 (FIG. 1)
is generally identified by reference numeral 400. End effector
assembly 400 includes first and second jaw members 410,
420, respectively, disposed in opposed relation relative to one
another. Each jaw member 410, 420, includes a respective
electrically conductive tissue sealing surface 412, 422 dis-
posed on an opposed surface thereof and an outer jaw housing
414, 424, respectively. Jaw members 410 and/or 420 are
moveable with respect to one another between a spaced-apart
position and an approximated position for grasping tissue
therebetween.

[0081] As shown in FIG. 9B, each jaw member 410, 420
also includes a complementary longitudinal channel 415,
425, respectively, defined therein that cooperate to form a
longitudinally-extending chamber when jaw members 410,
420 are moved to the approximated position. Channels 415,
425 may define half-circular front cross-sectional configura-
tions such that, upon approximation of jaw members 410,
420, channels 415, 425 cooperate to define a cylindrical
chamber extending longitudinally between jaw members
410, 420. Channels 415, 425 may extend completely along
jaw members 410, 420, respectively, such that, as will be
described below, a cutting tube 450 may be deployed from
shaft 12 (FIG. 1) and into end effector assembly 400, through
the cylindrical chamber defined by channels 415, 425, and
may extend distally beyond a distal end 4105, 4205 of jaw
members 410, 420, respectively (see FIG. 10).

[0082] With reference now to FIGS. 9A-10, cutting tube
450 includes an elongated cylindrical body and defines a
lumen 456 extending therethrough. Cylindrical cutting tube
450 is configured for translation through the cylindrical
chamber extending through end effector assembly 400 when
jaw members 410, 420 are in the approximated position.
Distal end 454 of cutting tube 450 may include an angled
distal tip 458 that may define a cutting edge 458. Cutting tube
450 may also include a rigid portion and a semi-rigid, or
flexible portion. The rigid portion of cutting tube 450 may be
disposed toward distal end 454 of cutting tube 450 to facilitate
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translation of cutting tube 450 through jaw members 410, 420
to cut tissue disposed therebetween. The flexible, or semi-
rigid portion of cutting tube 450 may permit articulation of
cutting tube 450 when cutting tube 450 is extended beyond
distal ends 4105, 4205 of jaw members 410, 420, respectively.
In one particular embodiment, cutting tube 450 may be con-
figured as a hypotube.

[0083] Cutting tube 450 is initially disposed within shaft 12
(FIG.1)ina retracted position. Cutting tube 450 is selectively
translatable through end effector assembly 400, and may
extend beyond distal ends 4105, 4205 of jaw members 410,
420, respectively when translated to a fully extended position.
A proximal end 452 of cutting tube 450 may be adapted to
connect to a fluid source for delivering fluid through lumen
456 of cutting tube 450 to a surgical site, or area. Specifically,
fluid, e.g., medicament, may be supplied through lumen 456
of cutting tube 450 to an area just beyond distal ends 4105,
4206 of respective jaw members 410, 420 when cutting tube
450 is in the fully extended position. Alternatively, fluid may
be supplied to tissue grasped between jaw members 410, 420
as cutting tube 450 cuts through tissue, for example, to reduce
bleeding and/or to inhibit adhesion of tissue to end effector
assembly 400. In addition to supplying fluid to a surgical area,
cutting tube 450 may also be configured to operate in a suc-
tion mode for removing fluid from the surgical area.

[0084] In operation, as in the previous embodiment, tissue
may be grasped between sealing surfaces 412, 422 of respec-
tive jaw members 410, 420 and electrosurgical energy may be
supplied thereto for sealing tissue.

[0085] Additionally, as mentioned above, cutting tube 450
may be advanced through end effector assembly 400 from
proximal ends 410a, 4204 to distal ends 4105, 4206 of jaw
members 410, 420, respectively, for cutting tissue grasped
therebetween and for supplying and/or removing fluid from
the surgical site. More particularly, in regards to tissue cut-
ting, or dissection, trigger 70 (FIG. 1) may be depressed to
actuate deployment of cutting tube 450 from shaft 12 (FIG. 1)
and between jaw members 410, 420. As cutting tube 450 is
advanced through channels 415, 425 of jaw members 410,
420, respectively, angled distal cutting edge 458 cuts through
tissue grasped between jaw members 410, 420. Alternatively,
cutting tube 450 may be advanced to the fully extended posi-
tion (where tissue is not disposed between jaw members 410,
420) such that angled distal cutting edge 458 extends distally
from distal ends 4105, 4205 of jaw members 410, 420,
respectively. In such a position, end effector assembly 400
may be translated distally with respect to tissue to dissect
tissue positioned distal of jaw members 410, 420 to reach a
surgical site, or area.

[0086] As mentioned above, cutting tube 450 may be used
to supply (or remove) fluid, e.g.. gas and/or liquid, to tissue
disposed between or positioned distal of jaw members 410,
420 of end effector assembly 400. Thus, end effector assem-
bly 400 provides a single instrument, e.g., forceps 10, capable
of sealing tissue, cutting tissue (tissue grasped between jaw
members 410, 420 and tissue positioned distal of jaw mem-
bers 410, 420), supplying fluids to a surgical site, and/or
removing fluids from a surgical site.

[0087] With reference now to FIGS. 11A-11B, yet another
embodiment of an end effector assembly for use with forceps
10 (FIG. 1) is shown generally identified by reference
numeral 500. End effector assembly 500 includes first and
second jaw members 510, 520. Each jaw member 510, 520
includes a respective opposed sealing surface 512, 522 and an
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outer jaw housing 514, 524, respectively. Jaw members 510,
520 are moveable with respect to one another from a spaced-
apart position to an approximated position for grasping tissue
between sealing surfaces 512, 522 of jaw members 510, 520,
respectively.

[0088] Onejaw member, e.g., jaw member 520, includes a
cutting member 550 disposed within a cavity defined therein
and extending longitudinally therealong, while the other jaw
member, e.g., jaw member 510, includes a sharpening block
556 disposed within a cavity defined therein and extending
longitudinally therealong. As shown in FIGS. 11A-11B, jaw
member 510 includes sharpening block 556 and jaw member
520includes cutting member 550, although this configuration
may be reversed.

[0089] Cutting member 550 includes a base 552 engaged
within jaw member 520 and a blade 554 engaged to base 552
and extending from jaw member 520 toward jaw member
510. Blade 554 extends longitudinally along jaw member 520
and may be centered on jaw member 520. Blade 554 defines
a width, or thickness “t,” as shown in FIG. 11B.

[0090] Sharpening block 556 is disposed within jaw mem-
ber 510 and is positioned opposite cutting member 550. A
sharpening channel 558 is defined within block 556 and
extends longitudinally along jaw member 510. Channel 558
defines a width “w” that is equal to or slightly less than the
thickness “t” of blade 554 of cutting member 550. Alterna-
tively, this configuration may be reversed, with the thickness
of blade 554 being equal to or slightly less than the width of
channel 558. Further, channel 558 may taper inwardly, defin-
ing a decreasing width from the open end to the closed end
(the bottom of the channel) thereof.

[0091] Channel 558 of sharpening block 556 is configured
such that, upon approximation of jaw members 510, 520,
blade 554 of cutting member 550 is urged at least partially
into channel 558 of sharpening block 556. As such, due to the
relative dimensions of blade 554 and channel 558, blade 554
contacts the inner surface 557 of sharpening block 556 that
defines channel 558 as jaw members 510, 520 are moved to
the approximated position. In fact, as blade 554 is urged into
channel 558, the outer peripheral surface 555 of blade 554 is
sharpened upon contact with inner surface 557 of channel
558. In other words, the inner surface 557 of channel 558
defines a shearing or sharpening surface for sharpening the
outer peripheral surface 555 of blade 554 as blade 554 is
urged through channel 558. Additionally, the inner surface
557 of sharpening block 556 that defines channel 558 may
include sharpening, or sheering features which facilitate the
sharpening (or may be formed from a material that facilitates
sharpening) of blade 554 upon the urging of blade 554 of
cutting member 550 into channel 558 of sharpening block
556. Thus, as can be appreciated, blade 554 is sharpened each
time jaw members 510, 520 are moved between the approxi-
mated and spaced-apart positions.

[0092] In operation, as in the previous embodiments, end
effector assembly 500 is initially positioned such thattissue to
be sealed and/or cut is disposed between jaw members 510
and 520. Next, jaw members 510,520 may be moved from the
spaced-apart position to the approximated position to grasp
tissue between sealing surfaces 512, 522 of respective jaw
members 510, 520. With jaw members 510, 520 in the
approximated position, electrosurgical energy may be sup-
plied to sealing surfaces 512, 522 of jaw members 510, 520,
respectively, for sealing tissue. Simultaneously, or nearly
simultaneously, as jaw members 510, 520 are moved to the
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approximated position, the sharpened blade 554 of cutting
member 550 of jaw members 520 is translated through tissue
to divide tissue disposed between jaw members 510, 520.
Upon movement of jaw member 510, 520 to the fully approxi-
mated position, blade 554 is urged through tissue and into
channel 558 of sharpening block 556 of jaw member 510
wherein blade 554 is sharpened.

[0093] Thus, end effector assembly 500 may be used to
simultaneously or near-simultaneously, grasp, seal and divide
tissue. Due to the self-sharpening, or shearing configuration
of cutting member 550 and sharpening block 556, blade 554
is repeatedly sharpened with each successive cut. Accord-
ingly, end effector assembly 500 may be used to efficiently
and effectively grasp, seal and divide multiple vessels (or
other tissue) in succession, without a decrease in effective-
ness, e.g., blade dulling, as a result of repeated use.

[0094] From the foregoing and with reference to the various
figure drawings, those skilled in the art will appreciate that
certain modifications can also be made to the present disclo-
sure without departing from the scope of the same. While
several embodiments of the disclosure have been shown in the
drawings, it is not intended that the disclosure be limited
thereto, as it is intended that the disclosure be as broad in
scope as the art will allow and that the specification be read
likewise. Therefore, the above description should not be con-
strued as limiting, but merely as exemplifications of particu-
lar embodiments. Those skilled in the art will envision other
modifications within the scope and spirit of the claims
appended hereto.

1-15. (canceled)
16. A surgical instrument, comprising:

first and second jaw members, at least one of the first and
second jaw members movable with respect to the other
between an open position and a closed position for
grasping tissue therebetween;

a cutting member extending at least partially between the
first and second jaw members; and

a transducer operably coupled to the cutting member, the
transducer configured to drive the cutting member to
vibrate with respect to the first and second jaw members
to cut tissue grasped between the first and second jaw
members.

17. The surgical instrument according to claim 16, wherein
the transducer is disposed within a cavity defined within one
of the first or second jaw members, and wherein the cutting
member is disposed on the transducer and extends at least
partially between the first and second jaw members.

18. The surgical instrument according to claim 16, wherein
the transducer is one of a piezoelectric transducer or a high
frequency transducer.

19. The surgical instrument according to claim 16, wherein
the transducer is configured to vibrate the cutting member in
at least one of a vertical direction or a horizontal direction.

20. The surgical instrument according to claim 16, wherein
each of the first and second jaw members includes an electri-
cally-conductive surface, the electrically-conductive surfaces
configured to conduct energy therebetween to treat tissue
grasped between the first and second jaw members.

21. The surgical instrument according to claim 20, wherein
at least one of the electrically-conductive surfaces is adapted
to connect to a source or electrosurgical energy.
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22. The surgical instrument according to claim 20, wherein
the electrically-conductive surfaces are configured to conduct
energy therebetween to seal tissue grasped between the first
and second jaw members.

23. The surgical instrument according to claim 16, wherein
the cutting member is an ultrasonic blade and wherein the
transducer is an ultrasonic transducer configured to ultrasoni-
cally vibrate the cutting member.

24. A surgical instrument, comprising;

first and second jaw members each including an electri-

cally-conductive surface, at least one of the first and
second jaw members movable with respect to the other
between an open position and a closed position for
grasping tissue between the electrically-conductive sut-
faces, the electrically-conductive surfaces configured to
conduct energy therebetween to treat tissue grasped
between the electrically-conductive surfaces; and

an ultrasonic blade at least partially disposed between the

first and second jaw members, the ultrasonic blade con-
figured to ultrasonically vibrate to treat tissue grasped
between the electrically-conductive surfaces.

25. The surgical instrument according to claim 24, further
including an ultrasonic transducer coupled to the ultrasonic
blade and configured to drive the ultrasonic blade to ultra-
sonically vibrate.

26. The surgical instrument according to claim 25, wherein
the ultrasonic transducer is disposed within a cavity defined
within one of the first or second jaw members.

27. The surgical instrument according to claim 25, wherein
the ultrasonic transducer is one of a piezoelectric transducer
or a high frequency transducer.

28. The surgical instrument according to claim 24, wherein
the electrically-conductive surfaces are configured to conduct
energy between the electrically-conductive surfaces to seal
tissue grasped therebetween.
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29. The surgical instrument according to claim 24, wherein
at least one of the electrically-conductive surfaces is adapted
to connect to a source of electrosurgical energy.

30. The surgical instrument according to claim 25, wherein
the ultrasonic blade is configured to ultrasonically vibrate to
cut tissue grasped between the electrically-conductive sur-
faces.

31. The surgical instrument according to claim 24, wherein
the ultrasonic blade is adapted to connect to a source of
ultrasonic energy.

32. The surgical instrument according to claim 24, wherein
the ultrasonic transducer is configured to vibrate the cutting
member in at least one of a vertical direction or a horizontal
direction.

33. A method of surgery, comprising:
grasping tissue between first and second jaw members;

energizing at least one of the first or second jaw members
to treat tissue grasped therebetween; and

activating a blade member disposed between the first and
second jaw membetrs to vibrate to treat tissue grasped
between the first and second jaw members.

34. The method according to claim 33, wherein activating
the blade member includes driving the blade member to ultra-
sonically vibrate to cut tissue grasped between the first and
second jaw members.

35. The method according to claim 33, wherein energizing
at least one of the first or second jaw members includes
conducting electrosurgical energy between the first and sec-
ond jaw members to seal tissue grasped between the first and
second jaw members.
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